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Research efforts during the past decades have provided intriguing evidence suggesting that stressful
experiences during pregnancy exert long-term consequences on the future mental wellbeing of both the
mother and her baby. Recent human epidemiological and animal studies indicate that stressful experi-
ences in utero or during early life may increase the risk of neurological and psychiatric disorders, arguably
via altered epigenetic regulation. Epigenetic mechanisms, such as miRNA expression, DNA methylation,
and histone modifications are prone to changes in response to stressful experiences and hostile envi-
ronmental factors. Altered epigenetic regulation may potentially influence fetal endocrine programming
and brain development across several generations. Only recently, however, more attention has been paid
to possible transgenerational effects of stress. In this review we discuss the evidence of transgenera-
tional epigenetic inheritance of stress exposure in human studies and animal models. We highlight the
complex interplay between prenatal stress exposure, associated changes in miRNA expression and DNA
methylation in placenta and brain and possible links to greater risks of schizophrenia, attention deficit
hyperactivity disorder, autism, anxiety- or depression-related disorders later in life. Based on existing
evidence, we propose that prenatal stress, through the generation of epigenetic alterations, becomes one
of the most powerful influences on mental health in later life. The consideration of ancestral and prena-
tal stress effects on lifetime health trajectories is critical for improving strategies that support healthy
development and successful aging.

© 2014 Elsevier Ltd. All rights reserved.
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1. Introduction

The stressful childhoods of our forebears may influence our
personality and mental health by altering epigenetic regulation
of gene expression in the brain. Notably, such programming by
stress may significantly affect the risk of anxiety and depression
in the human population. About half the world’s population is
afflicted by depression, anxiety disorders, or other mental illnesses
at some point in their lives, which affects people’s ability to func-
tion in everyday life and generates a serious economic burden
to society. The causes of mental illnesses are poorly understood,
however, striking evidence suggests that they may be influenced
by stress in previous generations (Franklin et al., 2010). In fact,
stress may be the single most potent factor in the vulnerabil-
ity to mental illness (Kinney et al., 2008b). This is opposed to
resilience, which represents the ability to withstand stress and
its health risks by adapting and overcoming adversity (Franklin
et al,, 2012). Transgenerational epigenetic inheritance, which in
part manifests itself in altered stress response in the progeny of
stressed parents, may critically determine both, stress vulnera-
bility and resilience, thus acting as a maladaptive or an adaptive
mechanism.

In this review, we will address the epigenetic mechanisms
including changes in the level of non-coding RNAs, DNA methyla-
tion and histone modifications that may potentially mediate stress
resilience and stress vulnerability. We hypothesize that prenatal
stress has epigenetically regulated effects on health and disease
of the nervous system from early development to old age. This
review will discuss transgenerational epigenetic inheritance and
the role of stress and epigenetic mechanisms in fetal programming
and brain development. Furthermore, we will highlight the role
of prenatal stress and associated epigenetic marks in influencing
the risk of mental disorders such as schizophrenia, anxiety- and
depression-related disorders, attention deficit hyperactivity disor-
der and autism later in life.

2. Transgenerational epigenetic inheritance: significance
and definitions

Epigenetics is the study of heritable changes in the gene expres-
sion profile of a cell that are not caused by changes in the nucleotide
sequence of the DNA. There are four main epigenetic components:
DNA methylation, histone modification and chromatin remodel-
ing as well as non-coding RNA-mediated modifications. Out of
these, DNA methylation is the most widely investigated and best
understood component, followed by a recent increase in interest to
determine the role of small non-coding RNAs, such as microRNAs
(miRNAs), in health and disease.

Transgenerational epigenetic inheritance can be broadly
defined as the transfer of epigenetic information across genera-
tions. It has been textbook knowledge for decades that the DNA
sequence is the only heritable component that defines a phenotype;
however, strong evidence now suggests a pivotal involvement
of epigenetic components in determining phenotypic inheritance
(Bruxner and Whitelaw, 2008). Despite a recent surge of interest in
transgenerational epigenetic responses, the nature of these herita-
ble effects remains controversial (Kovalchuk, 2012). A considerable
variety of existing definitions of epigenetics itself as well as the
definition of transgenerational epigenetic changes makes it diffi-
cult to provide a comprehensive summary of current advances in
the field. The current review will use the terminology proposed by
Crews (2008) and Kovalchuk (2012) that are described below.

Crews (2008) suggested the classification of epigenetic changes
into heritable and context-dependent modifications. Heritable
(meiotic, across generation) epigenetic modifications are those that
occur in the germline, whereas context-dependent (mitotic, within
generation) changes occur in somatic cells and persist only for
the duration of the lifetime of an organism (Crews, 2008). It was
aptly noted by Crews (2008) and Skinner (2008) that there are two
critical criteria required to demonstrate the germline-dependent
epigenetic inheritance of the observed alteration in the phenotype.
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The first criterion is the exposure of one generation to an (usu-
ally adverse) event that was never again repeated in subsequent
generations and the number of generations that passed since that
exposure (Crews, 2008; Skinner, 2008). Accordingly, the second cri-
terion is a minimum of two generations in case of male exposure or
three generations in case of female exposure to claim truly trans-
generational inheritance (Skinner, 2008). Thus, it is worth noting
thatintergenerational changes seenin the F1 and F2 generations are
not necessarily heritable, since some of the modifications found in
the subsequent generations may be attributed to the direct effects
of germline exposure.

At the same time, as noted by Kovalchuk (2012), transgenera-
tional variations are not always epigenetic in nature. For example,
the accumulation of proteins and metabolites in the cytoplasm
of maternal gametes in response to stress may have a profound
effect on the development and cellular functions of the organism
and the ultimate phenotype of the offspring. These transgenera-
tional effects, however, are hardly epigenetic in nature (Kovalchuk,
2012). In the current review we will use the definition proposed by
Kovalchuk (2012), noting that transgenerational epigenetic inher-
itance is a transfer of the phenotypic appearance as a result of
the transfer of epigenetic marks that are solely responsible for the
observed phenotypic changes.

Some examples of transgenerational epigenetic inheritance
have been described in different organisms, including plants,
worms, fruit flies, and rodents. For example, in plants trans-
generational epigenetic inheritance was demonstrated for flower
symmetry in Linaria vulgaris (Cubas et al., 1999), for flower color in
maize (Brink, 1956; Woodhouse et al.,2006), and in stress tolerance
and changes in genome stability in Arabidopsis and tobacco exposed
to various abiotic and biotic stressors (Boyko et al., 2010, 2007;
Kathiria et al., 2010; Kovalchuk and Kovalchuk, 2003; Luna et al.,
2012; Rasmann et al., 2012; Slaughter et al., 2012). Furthermore, in
the nematode Caenorhabditis elegans, transgenerational epigenetic
effects were described with regard to sterility (Katz et al., 2009) as
well as longevity (Greer etal.,2011), and in Drosophila melanogaster
with regard to eye color (Cavalli and Paro, 1998, 1999) as well as
heat stress response (Seong et al., 2011).

In mammals, evidence of transgenerational epigenetic changes
was reported for the coat color in mice (Blewitt et al., 2006; Morgan
et al., 1999), and in rats with regard to the effects of endocrine
disruptors during pregnancy on spermatogenesis and subfertil-
ity in males (Anway et al., 2005; Skinner et al., 2013). Effects
of chemical endocrine disruptors on F1-F3 generations were also
demonstrated in female rats, where vinclozolin exposure during
gonadal sex determination led to the transgenerational increase
in pregnancy abnormalities and female adult onset of diseases
(Nilsson et al., 2008). However, these examples of transgenera-
tional epigenetic effects are just the tip of the iceberg and we do
not have a comprehensive understanding of the mechanisms of this
heritable phenomenon yet. Data on humans are very limited at this
time. Only a few epidemiological studies highlighted the possibility
of transgenerational epigenetic changes, including the Overkalix
study (Kaati et al., 2002) and the Dutch Famine Cohort studies
(Heijmans et al., 2008; Kaati et al., 2002). The above mentioned
examples of transgenerational epigenetic changes and inheritance
will be discussed in more detail below.

3. Epigenetic reprogramming during mammalian
embryonic development

Most of the current knowledge about epigenetic reprogram-
ming during embryonic development in mammals stems from
work using mice (Dean et al., 2001). In this context, epigenetic
reprogramming refers to the erasure of DNA methylation marks

and histone modifications (Guibert et al., 2012; Hajkova et al.,
2002, 2008; Popp et al., 2010; Yamazaki et al., 2003). Mouse
studies revealed at least two global genome-wide epigenetic repro-
gramming events during mammalian development [reviewed in
Migicovsky and Kovalchuk, 2011; Seisenberger et al., 2013]. The
first event occurs between embryonic day E7.25 and E13.5 in
mouse primordial germ cells (PGCs) after they reach the embryonic
gonads (Ginsburg et al., 1990; Hemberger et al., 2009; Seisenberger
et al., 2012; Seki et al., 2005, 2007; Surani, 1998). The recent
study by Seisenberger et al. (2012) identified two specific phases
of demethylation in the mouse PGCs: at first global demethyla-
tion occurs early during migration of PGCs, when methylation
of specific regions is actively maintained, whereas the second
demethylation event occurs upon entry of PGCs into the genital
ridges (Seisenberger et al., 2012). The following wave of remethyla-
tion is sex-specific. It begins on E14.5 in prospermatogonia in male
germ cells, and after birth in growing oocytes in females (Davis
et al., 2000; Hajkova et al., 2008; Li et al., 2004; Ueda et al., 2000).
The second reprogramming event starts in the zygote immediately
after fertilization and extends to the morula stage of preimplanta-
tion development in the early embryo (Mayer et al., 2000; Oswald
et al., 2000; Smith et al., 2012). Both, germ cells and zygote, require
epigenetic reprogramming that ensures erasure of DNA methyla-
tion and histone modifications to restore their totipotency (Surani
et al., 2007). Around the implantation period both maternal and
paternal genomes undergo a wave of de novo methylation (Borgel
et al., 2010; Howlett and Reik, 1991; Monk et al., 1987; Sanford
etal., 1987). Interestingly, mouse mutants with inactivated de novo
methyltransferases Dnmt3a and Dnmt3b die at postimplantation
stages or early after birth (Okano et al., 1999). This observation
highlights that appropriate functioning of DNA methylation mech-
anisms is vitally important for proper mammalian development,
particularly during early postimplantation embryonic stages.

Some epigenetic marks, however, may escape the reprogram-
ming process, including imprinted genes [reviewed in Bartolomei,
2009] and some regulatory elements (Borgel et al., 2010; Hackett
etal.,, 2013; Smallwood et al., 2011), resulting in transgenerational
epigenetic inheritance and novel phenotypic traits. For example,
work by Hackett et al. (2013) suggested that transgenerational epi-
genetic inheritance may result from the ability of rare regulatory
elements (identified in the study) to escape the DNA demethyla-
tion in primordial germ cells. In this study the authors identified
11 cpG islands that escaped 5mC reprogramming in E13.5 PGCs
(Hackett et al., 2013). The whole-genome bisulfite sequencing
of the mouse PGCs revealed that 4730 loci escaped demethyla-
tion. Most of the loci that escaped demethylation were associated
with repeats and corresponded predominantly to intracisternal-A-
particles or telomeric regions (Hackett et al., 2013). Based on these
findings, the authors suggest that by evading both reprogramming
events during embryonic development these 5mC epialleles may
be inherited over multiple generations (Hackett et al., 2013), but
their potential functional role still needs to be investigated.

4. Transgenerational epigenetic changes in mammals

Despite the occurrence of genome-wide epigenetic reprogram-
ming during both gametogenesis and embryogenesis in mammals,
several incidents of epigenetic inheritance were shown for a small
number of genes in mice (Herman et al., 2003; Morgan et al.,
1999; Rakyan et al., 2003; Rassoulzadegan et al., 2006). One of
the strongest pieces of evidence of transgenerational epigenetic
inheritance was demonstrated in a classic study using agouti mice
(Morgan et al., 1999). Other well established experimental work
using animal models dealt with the transgenerational effects of
endocrine disruptors (Anway et al., 2005, 2006a, 2006b; Anway and
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Skinner, 2008; Crews et al., 2007) and stress (Franklin et al., 2010).
These studies and related evidence derived from human cohorts
will be discussed in the following sections.

4.1. Metastable epialleles in mice

Using an agouti mouse model, Morgan and colleagues provided
a classic example of transgenerational epigenetic inheritance in
mammals (Morgan et al., 1999; Rakyan et al., 2003). In their studies
the authors examined the metastable epialleles among genetically
identical mice. Metastable epialleles are alleles that may be differ-
entially expressed in genetically identical individuals due to the
different epigenetic state of the loci (Rakyan et al., 2002). Exam-
ples of such alleles include the agouti viable yellow (A") and axin
fused (Axin Ft). Both epialleles contain an intracisternal A particle
(IAP) transposable element that regulates the expression of linked
genes via changes in the methylation status of a cryptic promoter
in the IAP long terminal repeat (Youngson and Whitelaw, 2008).
A" alleles are caused by the insertion of an IAP element 100 kb
upstream of agouti coding sequences (Duhl et al., 1994). Mutations
at the agouti gene are also associated with adult-onset obesity, dia-
betes, and tumorigenesis (Miltenberger et al., 1997; Morgan et al.,
1999). The level of CpG methylation in the AYY IAP promoter region
correlates inversely with the ectopic expression of agouti protein,
resulting in considerable individual variation in the coat color of
isogenic A¥/a mice (Morgan et al., 1999). The variation in the fur
color ranges from dark-brown pseudoagouti (methylated) to yel-
low (unmethylated) in A% isogenic mice. Interestingly, IAPs are
largely resistant to DNA methylation reprogramming during early
embryogenesis, thus enabling heritable epimutations of neighbor-
ing genes (Lane et al., 2003). Similarly, in Axin f* isogenic mice the
phenotypic variability correlates with the differential methylation
state of an IAP sequence at the Axin locus, where hypomethylation
is associated with an aberrant “kinky tail” phenotype (Rakyan et al.,
2003).

4.2. “Paramutation-like” effects in mice and the role of sperm
RNA in transgenerational epigenetic inheritance

Paramutation is a pattern of inheritance that contradicts the
classical Mendelian laws and results in heritable changes in gene
expression that occur upon allelic interactions. This phenomenon
is well documented in plant research (Bateson and Pellew, 1915;
Brink, 1958; Meyer et al., 1993; Sidorenko and Peterson, 2001).
Intriguingly, cases of paramutation-like effects have also been
reported in mouse studies (Cuzin and Rassoulzadegan, 2010;
Grandjean et al., 2009; Herman et al., 2003; Kiani et al., 2013;
Rassoulzadegan et al., 2006; Wagner et al., 2008). The first
insights into this phenomenon in mice were provided in a
study by Rassoulzadegan et al. (2006), in which the authors
observed an interallelic cross-talk at the Kit gene. Kit mouse
mutants created by lacZ cassette insertion display obliterated
production of the KIT protein. Null mutants of the Kit gene
are lethal in the homozygous state and die shortly after birth,
whereas heterozygous mice are characterized by white feet and
a white tail tip (Rassoulzadegan et al., 2006). Interestingly, the
progeny of intercrosses between heterozygotes or crosses with
wild-type animals showed a reduced number of offspring with
wild-type phenotype than was expected according to Mendelian
inheritance. Closer molecular analysis revealed that some mice
that displayed the mutant phenotype were in fact genetically
wild-type at the Kit locus, thus displaying a paramutation-like
effect (Rassoulzadegan et al., 2006). Their phenotype was termed
Kit*.

Interestingly, Kit* mice transmitted their mutant-type pheno-
type to the progeny (Rassoulzadegan et al., 2006). The number of

Kit transcripts in these animals was reduced on a posttranscrip-
tional level, however, the rate of transcription was elevated in
both somatic and germ cells. Microinjections of RNA from somatic
and germ cells of heterozygotic mice to the wild-type one-cell
embryo increased the frequency of the heritable white tail phe-
notype, whereas wild-type RNA injections of the control embryos
showed the mutant phenotype at a low efficacy with inefficient
transmission to the progeny (Rassoulzadegan et al., 2006). More-
over, the injection of two miRNAs (miR-221 and -222) that are
partially complementary to the Kit RNA was also able to induce the
paramutated state in contrast to injection of the variety of other
miRNAs tested (Cuzin et al., 2008; Rassoulzadegan et al., 2006).

In a subsequent study by the Rassoulzadegan laboratory, the
authors were able to demonstrate another paramutation-like effect
by injecting fertilized mouse eggs with RNAs targeting Cdk9 (a
key regulator of cardiac growth), inducing cardiac hypertrophy
(Wagner et al., 2008). Microinjections of miR-1 or fragments of the
Cdk9 coding regions induced elevated expression of homologous
RNA. Interestingly, cardiac hypertrophy in miR-1 injected mice was
not caused by the down-regulation of the miRNA, since no signifi-
cant changes in the miR-1 expression were observed in embryonic
hearts. The observed paramutation-like effect was heritable and
correlated with miR-1 presence in the sperm nucleus (Wagner et al.,
2008). Cardiac hypertrophy was inherited in crosses of either male
or female miR-1-injected parents with normal partners. The crosses
generated progenies with enlarged hearts in about 90% of the cases
across at least three generations (Wagner et al., 2008). Thus, the
above mentioned experiments highlight the possibility that sperm
RNA is a candidate signal responsible for paternal inheritance.

Furtherresearch provided evidence supporting the role of sperm
RNA, including miRNAs as a transgenerational signal (Grandjean
et al., 2009). This time researchers from the Rassoulzadegan group
injected miR-124 into fertilized eggs that increased the size of the
mouse pups born by 30%. It is important to note that miR-124 is a
brain-specific miRNA that is important for central nervous system
development (Cao et al., 2007; Makeyev et al., 2007; Visvanathan
et al., 2007). The observed “giant” phenotype was maintained into
adulthood and was transmitted to the second generation, whereas
the F3 progeny of crosses between miR-124-injected animals with
wild-type partners displayed the normal average weight. Simi-
larly to the previous studies, the paramutant phenotype was not
associated with the altered miR-124 expression, since its copy
numbers returned to the levels of the control animals shortly after
the microinjections (Grandjean et al., 2009). Thus, the authors
suggested that it is more likely that the induced phenotype is a
result of initial exposure of the fertilized eggs to the RNA with
sequence homology to the targeted transcript rather than the result
of the permanent alteration in miRNA expression (Grandjean et al.,
2009). Indeed, the authors found that transcripts from the loci with
sequence similarities to miR-124, such as Sox9, LamC1, and Acaa2,
were significantly up-regulated in embryos developing from miR-
124-injected eggs.

Grandjean et al. (2009) also demonstrated that miR-124 injec-
tions into eggs induced permanent heritable changes to the
chromatin structure at the Sox9 promoter region. On day E6.5
of development, miR-124 injection into fertilized eggs caused an
increase in the methylated forms of histone H3 (H3K9me2 and
me3) (Grandjean et al., 2009). Finally, a recent study by Kiani
et al. (2013) demonstrated that the expression of the Dnmt2 RNA
methyltransferase is required for the establishment and hereditary
maintenance of paramutation-like effects at both Sox9 and Kit loci
(Kiani et al., 2013). The authors reported that Sox9 paramutation
was not established in Dnmt2~/~ embryos. Similarly, the injec-
tion of the RNA from the brains and testes of Dnmt2-deficient Kit
heterozygotes was not able to induce the paramutant Kit pheno-
type.
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4.2.1. Implication of sperm RNA in transgenerational inheritance
of stressful experiences

The role of sperm RNA in transgenerational inheritance was
recently demonstrated in mice subjected to traumatic stress (Gapp
etal., 2014). Using a mouse model of unpredictable maternal sepa-
ration combined with unpredictable maternal stress, Gapp et al.
(2014) showed that traumatic stress in early life altered mouse
miRNA expression in sperm, serum and brain, as well as behav-
ioral and metabolic responses in the progeny. MiRNA and piRNA
profiles of sperm from F1 males subjected to early life stress were
altered. MiRNAs were also affected in serum, hippocampus and
hypothalamus of stressed F1 and F2 animals, but not in F2 sperm
(Gappetal,, 2014). Interestingly, miRNA profiles were normal in the
F3 generation. Microinjection of sperm RNAs from stressed males
into fertilized wild-type oocytes produced similar behavioral and
metabolic alterations in the progeny (Gapp et al., 2014).

The important role of sperm miRNAs in HPA stress axis regu-
lation was previously demonstrated by Rodgers et al. (2013). Six
weeks of chronic stress exposure of male mice before breeding
caused reduced HPA stress axis response in the offspring accom-
panied by the alteration of miRNA profiling in paternal sperm
(Rodgers et al., 2013). Another recent study examined transgen-
erational effects of stressful experiences (Dias and Ressler, 2014).
In this study the parental generation (FO) of male mice was sub-
jected to odor fear conditioning before conception and subsequent
F1 and F2 generations were investigated. The results showed that
subsequently conceived generations displayed FO-like behavioral
sensitivity toward the FO-conditioned odor. Moreover, bisulfite
sequencing of olfactory receptor genes in the sperm DNA from con-
ditioned FO and naive F1 males showed CpG hypomethylationin the
Olfr151 gene. Thus, these studies highlight the importance of stress
and ancestral experience before conception for the well-being of
the future offspring, as well as the intriguing role of sperm RNA in
transgenerational inheritance.

4.3. Transgenerational non-genetic effects

The transmission of a specific phenotype to subsequent gener-
ations has been studied since the early 1980s. A line of research
by Kahn (1970, 1982) began with a study in a mouse model, which
demonstrated that restricted air circulation during adulthood prior
to mating causes altered blood hemoglobin concentrations in the
female but notin the male offspring (Kahn, 1970). A follow-up study
reported transgenerational transmission of changes in hemoglobin
concentration in response to an adverse prenatal environment
(Kahn, 1982). Gestational females were kept either in poorly ven-
tilated cages or provided with a diluted yeast RNA in their drinking
water (Kahn, 1982). Experimental and control lines were then stud-
ied for three successive generations. Their results showed that
hemoglobin concentration were significantly higher in F1 genera-
tion experimental animals than in control animals, whereas F2 and
F3 progenies of experimental animals exhibited decreased levels of
hemoglobin in comparison to controls (Kahn, 1982).

Further evidence of non-genetic transgenerational effects
derived from a study by Huck et al. in 1987. Using a hamster
model the authors investigated the long-lasting consequences of
food restriction during the first 50 days of life on sex ratios and off-
spring growth trajectories in subsequent generations (Huck et al.,
1987). Intriguingly, they showed that food-restriction in F1 females
resulted in significantly restricted growth and smaller litters in the
F3 generation by the age of 5-25 days compared to control litters
fed an ad libitum diet. Moreover, the sex ratio in the F3 gener-
ation offspring that descended from food-restricted females was
altered, with a significantly lower percentage of males per litter.
In summary, these reports of inherited phenotypic traits suggest

the existence of transgenerational non-genetic effects that may be
transmitted via the gametes.

4.4. Transgenerational effects of endocrine disruptors

Exceptional examples of transgenerational epigenetic inheri-
tance have been reported in studies involving endocrine disruptors
in rats. It is widely accepted that endocrine-disrupting chemicals
can alter molecular epigenetic regulation, including DNA methy-
lation and histone modifications. As defined in a Statement of
Principles by The Endocrine Society, an endocrine-disrupting chem-
ical (EDC) is “an exogenous chemical, or mixture of chemicals,
that interferes with any aspect of hormone action” (Zoeller et al.,
2012). There is a substantial body of evidence of transgenera-
tional epigenetic effects induced by EDCs, such as vinclozolin,
diethylstilbesterol, bisphenol A, and polychlorinated biphenyls,
in mammals (Walker and Gore, 2011). Compelling examples of
disturbing actions of EDCs on future generations via epigenetic
perturbations are reviewed in Walker and Gore (2011), and the
potential evolutional impact is discussed by Crews and Gore (2012)
(Crews and Gore, 2012; Walker and Gore, 2011).

The laboratory of Michael Skinner has extensively studied
the transgenerational epigenetic effects in response to prenatal
exposure to different endocrine disruptors, such as fungicides, pes-
ticides, and other environmental toxins (Anway et al., 2005, 2006a,
2006b; Anway and Skinner, 2008; Crews et al., 2007). The authors
found that prenatal exposure to vinclozolin, a common dicarbox-
imide fungicide, produced wide-ranging adverse health effects in
both male and female offspring. In males, for example, it led to
a number of adult disorders, including reproductive abnormali-
ties, cancer, prostate and kidney diseases (Anway et al., 2006a).
Among effects on female offspring, the authors found an association
between prenatal exposure to endocrine disruptors and the onset
of ovarian diseases later in life across multiple generations (Nilsson
etal., 2012). In these studies, the FO generation of gestating female
rats was exposed to different EDCs during embryonic gonadal sex
determination. Ovarian diseases were then assessed in the F1 and
F3 progeny (Nilsson et al., 2012). Interestingly, both the F1 and
F3 generations of offspring displayed ovarian disease phenotypes,
including an increase in cysts resembling human polycystic ovar-
ian disease (PCO) and a decrease in the ovarian primordial follicle
pool size resembling primary ovarian insufficiency (POI) (Nilsson
et al., 2012). Moreover, this group of researchers reported differ-
ences in mRNA expression and DNA methylation in the granulosa
cellsin F3 generation progeny of EDC-exposed animals as compared
to controls (Nilsson et al., 2012). Since F3 generation animals were
not exposed to EDC, changes in their epigenome likely represent a
truly transgenerational effect.

4.5. Transgenerational effects of stress

Stress may be able to induce phenotypic epigenetic changes
across multiple generations similar to those seen in environmental
toxicant studies (Skinner, 2014). The laboratory of Mansuy and col-
leagues studied the effects of chronic and unpredictable maternal
separation in early life on the F2 and F3 offspring (Franklin et al.,
2010). F1 offspring were exposed to chronic and unpredictable
maternal separation from postnatal day 1 to 14. Subsequently,
adult F1 male offspring (both stressed and control) were bred
with wild-type females to produce the F2 generation. Adult F2
offspring (both stressed and control lineage) were bred with wild-
type females to produce the F3 generation. Therefore the actual
stress exposure occurred in the F1 generation only. This experi-
mental design allowed the authors to assess the impact of the stress
exposure during early life on the subsequent F2 and F3 genera-
tion offspring. The authors observed a depressive-like phenotype
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in the F1 male offspring that were subjected to stress in early life in
comparison to controls, but not in F1 females. Interestingly, similar
behavioral traits were observed in F2 female but not F2 male off-
spring. Strikingly, F3 male offspring expressed similar symptoms
of depression as F1 males. These results suggest that depressive-
like symptoms can be transmitted across generations in a complex
and sex-specific mode (Franklin et al., 2010). Moreover, this study
reported that chronic and unpredictable maternal separation alters
the DNA methylation profile in the promoter of several candidate
genes in the germline of stressed males, thus propagating to the F3
generation. Some of these changes were also present in the brains
of F1 offspring (Franklin et al., 2010).

In addition, our recent study demonstrated that prenatal stress
increases the risk of shortened gestational length that is present
across multiple generations of rats (Yao et al., 2014). Pregnant
dams of the parental generation (FO) were exposed to stress
from gestational days 12 to 18. Their pregnant daughters (F1)
and grand-daughters (F2) were either stressed or remained non-
stressed. Both of the stress-treated lineages (stress only in the FO
generation or across all generations) showed gradually reduced
gestational length, maternal weight gain and maternal behavioral
activity across subsequent generations. Moreover, a family his-
tory of stress impaired offspring sensorimotor development with
the most severe impairments occurring in the F3 generation. The
behavioral and physiological changes in these animals were accom-
panied by altered miRNA expression in the brain and uterus of F2
mothers (Yao et al., 2014). Altered miRNA expression included the
miR-200 family, such as upregulation of miR-200b and downregu-
lation of miR-429 (Yao et al., 2014), both of which were suggested
to modulate gestational length through interaction with their gene
targets (Renthal et al., 2010). The findings by Yao et al. (2014)
suggest that recognizable epigenetic signatures of preterm birth,
behavior and physiology are programmed through the maternal
lineage.

4.6. Transgenerational effects of diet in mice

Another potentially adverse experience with associated epi-
genetic changes involves the experimental variation of dietary
regimens. A series of classic studies have demonstrated that dietary
components can modulate DNA methylation patterns related to
obesity. The agouti viable yellow mouse model (discussed in
Section 4.1) allows researchers to investigate the impact of envi-
ronmental and dietary influences on the fetal epigenome (Dolinoy,
2008). It has been shown that diet-induced hypermethylation dur-
ing development can rescue an obese phenotype in agouti mice
(Cooney et al., 2002; Waterland et al., 2008; Wolff et al., 1998). To
verify transgenerational inheritance of induced epigenetic varia-
tion, Waterland et al. (2007) examined three generations offspring
that were weaned on either a methyl-supplemented or a con-
trol diet (Waterland et al., 2007). Their results showed that in the
methyl-donors-supplemented groups coat colors were darker than
in controls, however, no cumulative effects of supplementation
across successive generations were observed. Thus, the authors
concluded that diet-induced hypermethylation at agouti viable
yellow is not inherited transgenerationally through the female
germ-line (Waterland et al., 2007).

Interesting evidence of transgenerational inheritance in mice
was demonstrated by the Bale laboratory (Dunn and Bale, 2009,
2011). In these studies the authors reported that maternal high-fat
diet exposure led to increased body size and reduced insulin sen-
sitivity that persisted to the F2 generation via both maternal and
paternal lineages (Dunn and Bale, 2009). To verify a robust heri-
table transgenerational epigenetic effect, Dunn and Bale analyzed
the F3 generation (Dunn and Bale, 2011). Interestingly, their results
revealed no alterations in insulin sensitivity in the F3 offspring, and

transgenerational inheritance of the increased body size phenotype
was observed in females only. Intriguingly, these effects were trans-
mitted via the paternal lineage, suggesting involvement of genomic
imprinting (Dunn and Bale, 2011). Analysis of the expression of
imprinted genes, involved in growth, in the livers of F3 females
derived from the paternal lineage revealed a trend toward greater
volatility (greater than 50% deviation from baseline in either direc-
tion) of expression than those of the maternal lineage (Dunn and
Bale, 2011). These findings provide evidence of sex-specific trans-
generational programming of phenotypic traits, such as growth and
body size, being likely due to epigenetic modifications (e.g. a sta-
ble epigenetic mark in the paternal gametes) rather than genetic
changes. The potential role of imprinted genes in this sex-specific
epigenetic programming requires further investigation.

4.7. Transgenerational epigenetic inheritance in humans

Despite the intriguing examples of transgenerational epige-
netic inheritance in rodents, the idea that epigenetic marks
can be inherited in humans remains controversial. To date sev-
eral studies reported heritable germline epimutations in humans
(Buiting et al., 2003; Chan et al., 2006; Hitchins et al., 2007; Suter
et al., 2004). However, it still needs to be verified whether the
described cases of epimutations are causally related to transgen-
erational inheritance, since heritable germline epimutations differ
from transgenerational epigenetic inheritance (Chong et al., 2007;
Horsthemke, 2007). Heritable epimutations (aberrant methylation
marks observed in more than one generation) may not necessar-
ily be the result of transgenerational epigenetic inheritance, since
atypical methylated states can be erased during gametogenesis and
then re-established in the zygote as a result of a change in the DNA
sequence (Chong et al., 2007; Horsthemke, 2007). Work from two
epidemiological cohorts, described below, suggests, however, the
intriguing possibility of transgenerational epigenetic inheritance.

4.7.1. The Dutch Famine Cohort Study

The Dutch Famine or “Hunger Winter” took place in 1944-1945
in a part of the Netherlands that was occupied by Germany. As
a result of the German blockade access to food supplies in the
occupied part of the country was extremely limited and mil-
lions of people were unable to maintain adequate nutrition during
unusually harsh winter conditions. Daily adult rations ranged from
580 to 1000 kilocalories per day. The Dutch Famine Birth Cohort
was created to include affected mothers and fathers and their
children to form a systematic study of the effects of perinatal
undernutrition. This cohort has been extensively studied and mul-
tiple consequences of famine exposure were reported in perinatal
epidemiology. For example, it was shown that children of preg-
nant women exposed to the famine during pregnancy were more
susceptible to coronary heart disease, diabetes, obesity, microalbu-
minuria and accelerated cognitive aging (Painter et al., 2006, 20053,
2005b; Ravelli et al., 1999; Roseboom et al., 2001). The effects
of prenatal undernutrition on adult health, however, significantly
depended on the timing of exposure during gestation (Roseboom
et al., 2001).

The mechanisms of the observed phenotypic changes are yet
to be clarified, however, it is likely that epigenetic regulation is
involved. Heijmans et al. (2008) investigated the changes in the
DNA methylation in the offspring of the mothers who were exposed
to the Dutch Famine. Their results showed that individuals that
were conceived during the Dutch Hunger Winter had less DNA
methylation of the imprinted IGF2 gene compared with their unex-
posed, same-sex siblings 60 years later (Heijmans et al., 2008). No
such changes in DNA methylation were found in individuals who
were exposed while being in utero later during gestational peri-
ods. This study suggests that potentially heritable DNA imprinting



76 0. Babenko et al. / Neuroscience and Biobehavioral Reviews 48 (2015) 70-91

caused by periconceptional exposure to undernutrition has poten-
tial consequences for health in late adulthood. Another human
study that is discussed below highlights the possibility that even
grandparents’ exposure to an adverse environment and nutritional
resources may influence their grandchildren through epigenetic
modifications.

4.7.2. The Overkalix Cohort Study

Another unique historical cohort is investigated by the Overkalix
studies. Overkalix is a small isolated municipality in Sweden that
has an extensive set of historical records about its population,
which includes the information on food availability during different
years, land ownership, causes of death, etc. Taking advantage of the
Overkalix historical records on harvests and food prices, Bygren and
colleagues investigated whether food availability during a child’s
slow growth period (SGP) can influence the descendants’ longevity
as well as risk of death from cardiovascular disease and diabetes
(Bygren et al., 2001; Kaati et al., 2002). Their results suggest that
paternal grandfathers’ overeating during the SPG increases the like-
lihood of grandchildren’s death from diabetes by four-fold (Kaati
et al., 2002). Interestingly, if a father experienced poor food avail-
ability or a famine during his SGP then his son was protected against
cardiovascular death (Kaati et al., 2002).

This group of researchers also investigated an association
between longevity and food availability during the grandparents’
SGP (Bygren et al., 2001). In their study data from children of dif-
ferent ages from the Overkalix cohort were analyzed, including the
ages of 0-2 years for girls and boys, 3-7 years for girls, 3-8 years
for boys, 11-15 years for girls, and 13-16 years for boys. Notably,
food availability during the prepubertal period only appeared to
have a profound effect on the grandchildren longevity, skipping
the generation of children (Bygren et al., 2001). The survival of
the grandchildren was shortened by 16.5 & 6 years if there was a
surfeit of food in the environment during their grandfathers’ SGP
(when he was 9-12 years old). Good and poor food availability had
the opposite effects on grandchild survival in contrast to moderate
food supply that had no effect. There were no significant effects of
food availability during parental or grandmothers’ SGPs or other
age periods (Bygren et al., 2001). Despite this convincing evidence
from human cohorts, the mechanisms and stability of epigenetic
inheritance of complex phenotypes in experimental studies is still
being discussed (Berger, 2012).

5. Fetal programming

The concept of fetal origins of adult disease or fetal program-
ming was developed by David Barker and colleagues based on the
observation that a low birth weight increases the risks of cardiovas-
cular disease and type 2 diabetes in later life (Barker et al., 1993).
This concept proposes that fetal adaptations to the intrauterine
and maternal environments shape the structure and function of
organs, leading to permanent physiological alterations in adult-
hood (Swanson et al., 2009). Therefore, this approach suggests that
the predisposition to diseases in adulthood is “programmed” in
utero. Barker’s early observation about the role of the fetal envi-
ronment in the future development of cardiovascular disease has
since been extended to other diseases, including conditions affect-
ing the brain, such as psychiatric disorders. For example, evidence
from epidemiological studies related maternal psychological stress
caused by bereavement, unwanted pregnancies, military invasions
and natural disasters to an elevated risk for the offspring to develop
schizophrenia later in life (Huttunen and Niskanen, 1978; Khashan
etal,, 2008, 2011; Kinney et al., 1999; Myhrman et al., 1996; Selten
et al., 1999; van Os and Selten, 1998). Yet the molecular mecha-
nisms of fetal programming remain poorly understood. Over the

past two decades, epigenetic studies have become a promising
field in revealing the mystery of fetal programming. Many of epi-
genetic differences arise during development and remain stable
throughout life. For example, it has been shown that environmental
influences during early postnatal life can cause DNA methylation
changes in the promoter regions of glucocorticoid receptors, one
of the two receptor types for glucocorticoids, the main stress hor-
mones, in the brain (McGowan et al., 2009; Weaver et al., 2004).
Accordingly, maternal stress during pregnancy may critically influ-
ence the density of glucocorticoid receptors in areas of the fetal
brain, particularly the hippocampus, and permanently alter the
sensitivity to stress throughout life (McGowan et al., 2009; Weaver
et al.,, 2004) arguably through epigenetic mechanisms involving
DNA methylation and miRNA expression (Babenko et al., 2012a;
Weaver et al., 2004).

It is important to note that these studies present the chal-
lenge of dissociating the environmental effects per se from a
potential genetic predisposition of an individual to certain dis-
eases. For example, gene-environment interactions that occur
when adverse environmental factors synergistically interact with
a certain genetic predisposition, may in fact account for a sig-
nificant fraction of psychiatric disease cases (Caspi and Moffitt,
2006). According to the hypothesis of genetic moderation, differ-
ences between individuals that derive from differences in the DNA
sequence promote individual variation in the response to envi-
ronmental conditions (Caspi and Moffitt, 2006). This should be
taken into consideration when studying fetal or early-life program-
ming aspects, since there is substantial evidence for the role of
gene-environment interactions in determining stress sensitivity
in both human (Caspi et al., 2002, 2003; Kim-Cohen et al., 2006)
and animal studies (Ayhan et al., 2009; Barr et al., 2004; Oliver and
Davies, 2009).

5.1. MicroRNAs (miRNA) are important epigenetic regulators of
brain development

MiRNAs are small non-coding RNAs approximately 22
nucleotides long that function as regulators of gene expres-
sion at the transcriptional and post-transcriptional levels. Despite
the fact that miRNAs were first discovered in the early nineties,
their role in the nervous system only recently started to be
appreciated. During the past decade, growing evidence demon-
strated the essential role of miRNAs in neuronal development and
neuronal function (Krichevsky et al., 2003; Schratt et al., 2006)
(reviewed in Sun et al., 2013). For example, microRNA expression
patterns were studied during brain development in specific cell
populations, including neurons (Kim et al., 2004; Kye et al., 2007),
oligodendrocytes (Lau et al., 2008; Letzen et al., 2010), astrocytes
(Smirnova et al., 2005), and microglia (Ponomarev et al., 2011). In
addition to these studies performed in rodents and cell cultures, a
recent report by Moreau et al. (2013) measured miRNA expression
in the developing human brain. Their expression profiling revealed
distinct temporal expression patterns of miRNAs in post-mortem
brain tissues representing gestational ages 12-24 weeks, as well
as early postnatal and adult time points (Moreau et al., 2013).

Despite the recent interest in neuronal miRNA expression the
understanding of exact miRNA functions in the healthy and injured
nervous system is far from being complete. The fact that single
microRNA can modulate the expression of multiple genes adds
an additional level of complexity to the unambiguous identifi-
cation of the role of a specific miRNA in the brain. The current
agreement in the literature suggests the function of miRNA in
fine-tuning gene expression. Compared to transcriptional repres-
sors, miRNAs can influence target protein levels more rapidly at
the post-transcriptional level (Tsang et al., 2007). Interestingly, it
was demonstrated that miRNAs control de novo DNA methylation
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Fig. 1. Association between prenatal stress and mental health. Proper functioning of miRNA and DNA methylation mechanisms are required for normal placental and brain
development. Human studies showed that alteration in these epigenetic mechanisms are associated with pregnancy complications and low infant birth weight. Animal
studies demonstrated that stress can induce epigenetic changes in placenta and brain. Whether stress-induced epigenetic changes in the placenta and fetal brain are causally

linked to the risk of mental illness later in life is yet to be verified.

in mouse embryonic stem cells through regulation of transcrip-
tional repressors (Sinkkonen et al., 2008). On the other hand, it was
also shown that post-mitotic neural development and dendritic
morphogenesis is regulated by miRNAs via switching of chromatin-
remodeling complexes (Yoo et al., 2009). Thus, miRNAs may be
involved in different levels of epigenetic regulation.

5.2. miRNAs in placenta

The placenta is a vital transient organ that connects the devel-
oping fetus to the maternal uterine wall. It participates in the
exchange of gases, nutrients, hormones and waste between embry-
onic and maternal environments, and it serves important endocrine
and protective functions. Pathological processes in the placenta
are frequently associated with complications during pregnancy,
including preterm birth, preeclampsia, and fetal growth restric-
tion (Faye-Petersen, 2008; Huppertz, 2011) (Fig. 1). The role of
miRNAs in regulating placental-specific gene expression in nor-
mal and pathological conditions is not clear. Increasing evidence
suggests that miRNAs are important regulators of placental devel-
opment, however, their role in the placental stress response have
not been sufficiently studied. Abnormal miRNA expression in pla-
centa has been reported in compromised pregnancies (Fu et al.,
2013; Mouillet et al., 2011). Previous studies particularly focused
on preeclampsia, which is associated with specific miRNA signa-
tures, such as overexpression of miR-34a in preeclamptic placentas
(Doridot et al., 2014). Studies like these highlight the potential of
placental miRNAs as biomarkers of pregnancy outcomes and off-
spring development.

5.3. DNA methylation in the embryonic brain

DNA methylation is one of the best characterized epigenetic
modifications (recently reviewed by Smith and Meissner, 2013;
Wu and Zhang, 2010). In mammals, DNA methylation occurs pre-
dominantly at CpG dinucleotides and involves a covalent addition
of a methyl group to the 5-position of cytosines by enzymes

called DNA methyltransferases (DNMTs). Some members of the
DNMT family serve as de novo methyltransferases, for example
DNMT3A and DNMT3B (Okano et al., 1999), while DNMT1 ensures
that an established DNA methylation pattern is maintained dur-
ing cell divisions (Bestor, 2000). The process of establishing and
maintaining a DNA methylation pattern is complex and involves
the interaction between DNMTs and methyl-CpG binding proteins
(MBDs). MBDs are the proteins that read and interpret the informa-
tion about methylation patterns (Newell-Price et al., 2000; Wade,
2001).

DNA methylation plays a critical role during mammalian devel-
opment (Li et al., 1992). It has a variety of functions and is required
for several processes, such as silencing of transposable elements
and pericentromeric repeats to ensure genome integrity (Chen
et al., 2004; Kaneko-Ishino and Ishino, 2010; Walsh et al., 1998;
Xu et al., 1999), inactivation of X-chromosomes (Lock et al., 1987;
Mohandas et al., 1981; Sado et al., 2004) and genomic imprinting
(Feil and Khosla, 1999; Reik et al., 1987).

It was recently discovered that in addition to the classical DNA
methylation variant (5-mC), the family of TET proteins (cytosine
oxygenase enzymes) is responsible for oxidizing 5-methylcytosine
into 5-hydroxymethylcytosine (5-hmC), 5-formylcytosine (5-fC)
and 5-carboxylcytosine (5-caC), thus giving rise to other DNA
methylation variants (Cadet and Wagner, 2014; Williams et al.,
2012).The 5-hmC variant is now considered as a sixth DNA base and
has unique properties in the brain (Nestor et al.,2012). It was shown
by Nestor et al. (2012) that the levels of 5-hmC in the brain are dras-
tically higher than those of other tissues. The biological function of
5-hmCremains unknown, however, some evidence suggests its role
as an intermediate agent in the DNA demethylation processes, as
well as a possible role in transcriptional regulation through modify-
ing levels of chromatin accessibility to the transcription machinery
or to the MBDs (Nestor et al., 2012; Song et al., 2011; Tahiliani
et al., 2009; Valinluck et al., 2004). Cytosine hydroxymethylation
is present in the germline and at fertilization, suggesting a com-
pelling role in transgenerational epigenetic inheritance (Smith and
Meissner, 2013).
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A critical role of DNA methylation in embryonic development
was demonstrated in experiments using mutant mice lacking DNA
methyltransferases. DNMT1 mutant mice fail to develop beyond
the stage characteristic of normal E9.5 embryos and die prior to
E11 (Li et al., 1992). To overcome early embryonic lethality Fan
et al. (2001) generated DNMT1 conditional mutants to study the
particular role of this methyltransferase in the developing brain.
Their approach allowed to investigate the function of DNMT1 either
on E12 in the fetal neuroblasts, or after birth, in postmitotic neu-
rons of postnatal mice (Fan et al., 2001). Their results showed that
mitotic neuroblasts are sensitive to Dnmt1 deletion that caused
DNA hypomethylation in daughter cells. Mouse mutants possess-
ing 95% hypomethylated cells in the brain died immediately after
birth. Interestingly, postmitotic Dnmt1 deletion did not compro-
mise cell survival during postnatal life and did not affect the levels
of global DNA methylation in postmitotic neurons (Fan et al., 2001).

Further genetic manipulation studies demonstrated that double
knockout mice lacking both Dnmt1 and Dnmt3A in adult forebrain
neurons have impaired synaptic plasticity, learning and memory
deficits (Feng et al., 2010; Hutnick et al., 2009). Hutnick et al. (2009)
produced conditional DNMT1 mouse mutants that carried about
90% of hypomethylated cortical and hippocampal cells in the dorsal
forebrain starting on E13.5 onward. Those animals displayed severe
cortical and hippocampal degeneration between E14.5 and three
weeks postnatally (Hutnick et al., 2009). A recent study by Zhang
et al. (2013) showed that Tet1 is also required for adult neuroge-
nesis and normal cognitive functions of the mouse hippocampus
(Zhang et al., 2013). Moreover, DNMT1 was recently implicated in
retinal network formation during brain development (Rhee et al.,
2012). Mouse mutants lacking DNMT1 in the retina displayed signs
of abnormal neuronal differentiation of photoreceptors as well as
rapid cell death of several types of neurons in the postnatal retina
(Rhee et al., 2012).

Interestingly, in humans DNTMT1 mutations cause neurode-
generation in the form of hereditary sensory neuropathy with
dementia and hearing loss (Klein et al., 2011). Mutations in another
player of the DNA methylation machinery, the methyl binding
protein MeCP2, were also implicated in various neurodevelopmen-
tal disorders, including severe neonatal encephalopathy, X-linked
mental retardation, autism, and Rett syndrome [Goffin et al., 2012;
for more details see Gonzales and LaSalle, 2010]. Despite recent
insights that indicated a causal connection between epigenetic reg-
ulation and cognitive function, little is known about the underlying
molecular mechanisms (Bender and Weber, 2013).

To reach further conclusions about the role of DNA methyla-
tion, Lister et al. (2013) took a genome-wide mapping approach at
a single-base resolution in both human and mouse frontal cortex
throughout their lifespan (Lister etal.,2013). The authors found that
levels of DNA methylation in a non-CG context (mCH, where H= A, C
or T) were negligible in the fetal cortex but occurred abundantly in
the adult frontal cortex. In mice, rapid accumulation of DNA methy-
lation in a non-SG context during early postnatal development was
accompanied by the up-regulation of DNMT3a, suggesting that this
DNA methyltransferase may be responsible for non-CG methyla-
tion (Lister et al., 2013). However, methylation at 5-hmC that is
acquired in the cortex during postnatal development, occurred
exclusively in the CG context. Their results also showed that of
the total methylated fraction in adult human neuronal cortex, mCG
accounted for ~47%, whereas non-CG context constitutes ~53%,
with mCH regions being highly conserved between unrelated indi-
viduals (Listeretal.,2013). These authors also found a small number
of “mCH deserts”, which represent megabase-sized regions in the
adult cortex that do not accumulate mCH and 5-hmC (however,
mCG is not depleted in these regions) (Lister et al., 2013). Further-
more, in this study mCH deserts had lower chromatin accessibility
and were enriched for large clusters of genes involved in immunity

and receptors for sensory neuron function. Cell type-specific varia-
tion in methylation patterns was also observed, where mCH was
accumulated in mature neurons, while adult glial cells had low
mCH levels, similarly to the fetal and early postnatal brain (Lister
et al., 2013). This rapid developmental increase in mCH coincided
with synaptogenesis. Moreover, their analysis showed that there is
a subset of genes, in both humans and mice, with greater intragenic
mCH levels (but not mCG levels) in female neurons compared with
males. This mCH signature corresponded to genes that escape the
X-inactivation in females (Lister et al., 2013).

DNA methylation also plays an important role in cell fate deter-
mination during embryonic brain development. For example, DNA
methylation was shown to be critical for astrocyte differentiation
during mouse brain development (Takizawa et al., 2001). Astrocyte
differentiation is activated by a transcription factor, STAT3 (Bonni
etal., 1997). It was demonstrated by Takizawa et al. (2001) that the
STAT3 binding region in the glial fibrillary acidic protein (GFAP)
promoter is highly methylated on embryonic day 11.5, which abol-
ishes the accessibility of STAT3 and therefore inhibits transcription
activity in neuroepithelial cells (Takizawa et al., 2001). Later during
mouse brain development, on embryonic day 14.5, when neuroep-
ithelial cells differentiate into astrocytes, the same binding element
in GFAP was demethylated in STAT3-responsive cells (Takizawa
et al., 2001).

5.4. DNA methylation in placenta

In contrast to other tissues, the human placenta displays some
unique patterns of DNA methylation (Christensen et al., 2009;
Novakovic and Saffery, 2012). The placenta is known to reveal
a lower global DNA methylation profile, which may be due to
hypomethylation at repetitive elements (Gama-Sosa et al., 1983;
Grigoriu et al., 2011; Perrin et al., 2007). Proper functioning of the
DNA methylation machinery is required for normal development
of placenta. The most important influence of DNA methylation in
the placenta is genomic imprinting (Monk et al., 2006).

Changes in DNA methylation in the placenta are associated
with low infant birth weight and several pregnancy complications,
such as preterm birth, fetal growth restriction, and preeclampsia
(Banister etal.,2011; Filiberto et al., 2011; Kulkarni etal.,2011). For
example, a recent study showed alterations in the DNA methylation
of promoter regions of cortisol-signaling and steroidogenic genes
in preeclamptic placentas (Hogg et al., 2013). In placentas with
early onset preeclampsia, DNA methylation was increased at CpG
sites within genes encoding the glucocorticoid receptor and corti-
cotropin releasing hormone (CRH) binding protein, and decreased
within CRH in comparison to normal placental tissues (Hogg et al.,
2013). It is possible that such changes may significantly affect fetal
brain development.

5.5. Partially methylated domains and their role in brain and
placenta

Early studies have revealed that the major portion of the human
genome in most tissues is highly methylated (Ehrlich et al., 1982).
However, it was demonstrated in human fetal and neuronal cell
lines that there are large regions within the human genome with
partially methylated domains (PMDs) that are associated with inac-
tive chromatin and repressed transcription (Lister et al., 2009;
Schroederetal.,2011). PMDs cover up to 40% of the genome and are
over 100 kb in length in the cell lines. Nevertheless, they are absent
in many mature tissues, including cerebral cortex (Maunakea et al.,
2010; Xin et al., 2010). Therefore, it remains an open question
whether PMDs are only a mark of transient cell development
stages when cells are not fully differentiated yet, or whether they
also exist in mature neuronal tissues (Schroeder et al., 2011).
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Intriguingly, a recent study by Schroeder et al. (2013) showed that
PMDs are present not only in cultured cells and cancers, but also
in normal tissues, such as full-term human placenta (Schroeder
et al., 2013). Their results showed that PMDs are stable throughout
gestation and between individuals and are enriched in genes with
tissue-specific functions. Further functions of PMDs in the human
genome are still to be verified (Schroeder et al., 2013).

5.6. Histone modifications and chromatin remodeling in the brain

Chromatin remodeling and histone modifications play a key
role in the accessibility of the nucleosome to the transcription
machinery, and thus in gene silencing. The level of gene expres-
sion depends on different factors, including modifications in the
histone N-terminal tails by methylation, acetylation, phosphoryla-
tion, SUMOylation, ubiquitination, and ADP-ribosylation. A pivotal
role of chromatin remodeling was established in the inactivation of
sex chromosomes as well as in telomere clustering and DNA dam-
age responses (Celeste et al.,, 2003a, 2003b; Fernandez-Capetillo
et al., 20034, 2003b).

Chromatin remodeling and histone modifications are also
important factors in brain development and functioning of the
nervous system. For example, they were shown to play a role
in the conversion of oligodendrocyte precursors to neural stem
cells, which can then generate neurons and glial cells (Kondo and
Raff, 2004). In a mouse model of neurodegenerative conditions in
the adult brain, increased histone acetylation by inhibition of his-
tone deacetylases was shown to induce sprouting of dendrites,
an increased synapse number, and reinstate cognitive function
together with improved retrieval of long-term memories (Fischer
et al., 2007). Another line of evidence supporting a pivotal role of
chromatin remodeling in brain development stems from studies
showing that mutations in genes that encode chromatin remodel-
ing factors underlie different forms of X-linked mental retardation
(Berube et al., 2005; Chelly and Mandel, 2001). For example, the
chromatin-remodeling protein ATRX was shown to play a criti-
cal role in neuronal survival during brain development in a mouse
model (Berube etal.,2005). Conditional inactivation of the Atrx gene
in the embryonic forebrain caused significant neuronal loss during
early stages (E11-E13.5) of corticogenesis (Berube et al., 2005). For
further details on chromatin remodeling in neuronal development
and plasticity see Ho and Crabtree (2010), Hsieh and Gage (2005),
and Yoo and Crabtree (2009).

6. Stress and epigenetic regulation
6.1. Stress: general terms and definitions

Stress initiates a cascade of biochemical reactions in the body
and, depending on its duration and severity, may represent a risk
factor for a variety of health complications, including neurologi-
cal and mental illnesses. The first definition of stress was provided
by Walter Bradford Cannon in 1914. According to Cannon, stress
“is the body’s ability to prepare itself instantaneously to respond
to physical threat” (Cannon, 1914). Yet the classical definitions of
stress originate from the seminal work of Hans Selye, who intro-
duced the concept of the General Adaptation Syndrome in 1936
(Selye, 1936). Selye defined stress as “the nonspecific response of
the body to any demand made on it” (Selye, 1936). According to
more contemporary stress researchers like Robert Sapolsky, the
negative consequences of stress on health are related to the non-
specificity of the stress response (Sapolsky, 2000). As noted by
Sapolsky, in mammals the stress response evolved to cope mostly
with short-term physical stressors (Sapolsky, 2000). Therefore, a
chronically activated stress response to continuous psychological

stressors in day-by-day life may eventually lead to stress-related
disease. Effective coping with stress or stress resilience involves not
only a rapid activation of physiological and behavioral responses to
reinstate the homeostasis, but also an effective termination of the
stress response (de Kloet et al., 2005).

The stress response can be generally defined as physiological
and behavioral adaptation to the emotional or physical threats,
or disrupted homeostasis, either actual or anticipated. Stress may
have beneficial, harmless or harmful consequences, depending
on many factors, such as duration and intensity of stress, type
of stressor, and individual differences in coping with stress. In
response to acute stress the paraventricular nucleus (PVN) of the
hypothalamus releases corticotropin-releasing hormone (CRH) and
arginine-vasopressin (AVP) that activate the pituitary gland. In
turn, the pituitary gland releases adrenocorticotrophic hormone
(ACTH), which triggers the secretion of the glucocorticoids from
the adrenal gland into the bloodstream. Excessive amounts of cir-
culating glucocorticoids (here referred to as CORT i.e., cortisol in
primates or corticosterone in most rodents) are beneficial or harm-
less for a short period of time. However, chronic elevation of CORT
due to persistent activation of the hypothalamic-pituitary-adrenal
(HPA) axis may lead to the development of various pathological
conditions including those that can damage nervous system (Brown
et al., 2004). The negative effects of chronic stress are not limited
to the action of the glucocorticoids. The role of CORT and other
hormones and their receptors in the brain in response to stress is
discussed below.

6.2. Role of stress in brain development

In contrast to the biological effects of man-made chemicals dis-
cussed previously, chronic exposure to stress hormones could be
considered as a natural source of endocrine disruption. The devel-
oping brain is very sensitive to the effects of stress, especially due
to the programming properties of glucocorticoids (Seckl, 1998).
Intriguingly, it was shown in vitro using microarray analysis, that
chronic CORT exposure of the fetal brain for three weeks alters
the expression of 1648 mRNA transcripts (Salaria et al., 2006). This
in vitro model supports the well accepted concept of the potential
contribution of prenatal stress to the reprogramming of the HPA
axis and stress response systems in the brain (Harris and Seckl,
2011).

Experiments by Henry and colleagues in the mid-nineties used
rats to investigate the long-lasting effects of prenatal stress on the
functioning of the HPA axis in the offspring at different ages (Henry
et al.,, 1995). Pregnant dams were exposed to restraint stress dur-
ing the third week of gestation and long-lasting outcome on the
male offspring at the age of 3, 21 and 90 days was assessed. The
results revealed a significant increase in plasma CORT levels in pre-
natally stressed offspring at the age of 3 and 21 days after exposure
to a novel environment, whereas at the age of 90 days prenatally
stressed rats exhibited a longer duration of CORT secretion after
novelty exposure when compared to their non-stressed counter-
parts (Henry et al., 1995). Prenatal restraint stress exposure also
resulted in the decrease of GR and MR densities in the hippocampus
of 21-and 90-day old offspring (Henry et al., 1994). In another study
the authors also showed that prenatal stress causes long-lasting
changes in the dopamine sensitivity of the nucleus accumbens in
the adult offspring (Henry et al., 1995). Thus, maternal exposure
to stress during pregnancy permanently programs the offspring’s
stress response with potential significant effects on lifelong health
trajectories.

The effects of glucocorticoids and other steroid hormones (such
as mineralocorticoids, androgens, estrogens, progestrogens, etc.)
on the brain cannot be underestimated. The brain is an impor-
tant target for steroid hormones and any agent that perturbs
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the delicate hormonal balance can disrupt normal brain develop-
ment (McEwen, 1992; McEwen et al., 1979). The importance of
steroid hormones in brain development emerges as early as their
receptors appear in neurons (McEwen, 1987). Most of the brain
receptors for steroid hormones belong to the nuclear receptor fam-
ily and are transcription factors. As transcription factors they recruit
many other proteins that are sensitive to epigenetic modifications
(McCarthy et al., 2009). Thus, as highlighted by McCarthy et al.
(2009), steroid hormones and their receptors in the brain represent
a unique component within the complex endocrine pathways that
is vulnerable to epigenetic regulation during brain development
and define adult sex differences in brain and behavior (McCarthy
et al.,, 2009). Besides their action as transcription factors steroid
hormone receptors also play an important role in intracellular sig-
naling (Blaustein, 2012).

Interestingly, the role of steroid hormone receptors is not lim-
ited to their interaction with cognate hormones (Blaustein, 2004).
Many studies demonstrated that steroid hormone receptors could
be activated by neurotransmitters and intracellular signaling sys-
tems in the absence of the respective hormone (Auger, 2001; Ciana
etal.,2003; O’'Malley etal., 1995; Olesenetal.,2005).It has beenrec-
ognized since the early 1980s that neurotransmitters can regulate
the density of steroid hormone receptors in the brain in response
to environmental stimuli (McGinnis et al., 1985; Nock et al., 1981;
Thorntonetal., 1986). Thus, stressful experiences during vulnerable
time periods of development, such as the prenatal period, early life
or puberty can permanently modulate the brain’s response to hor-
mones. For example, experiencing shipment stress during puberty
was reported to alter sexual behavior response to ovarian hor-
mones later in adulthood in mice (Ismail et al., 2011; Laroche et al.,
2009). Extensive studies in human cohorts are outlined in Section
6.5.

Notably, long-term consequences of stressful experiences in
early postnatal life on hormone receptor expression were shown to
be regulated by epigenetic mechanisms (Champagne et al., 2006;
Weaver et al., 2004). Variations in maternal behavior were shown
to be associated with differences in expression of estrogen recep-
tors and glucocorticoid receptors in the brain of the offspring
(Champagne et al., 2003; Liu et al., 1997). Changes in maternal
behavior were shown to be transmitted through generations and
were associated with cytosine methylation of promoter regions of
hormone receptors (Champagne et al., 2006; Francis et al., 1999).
Epigenetic mechanisms mediating intergenerational and transgen-
erational programming of maternal behavior via alteration in the
expression of stress hormones are discussed in more detail below.

6.3. Experience-dependent programming of stress response and
epigenetic marks

A classic example of an environment-epigenome interaction
regulating stress responses originated from a series of studies by
the laboratories of Michael Meaney and Moshe Szyf using a rat
model. Together these studies highlight the importance of early-
life experiences in HPA axis development with potentially lasting
consequences throughout the lifetime. The authors related the phe-
notype of maternal care, as exemplified by licking/grooming and
arched-back nursing (LG-ABN), during the first 10 days of their
offspring’s life to their stress response in adulthood. Maternal lick-
ing/grooming of pups represents a central aspect of mother-infant
interaction. The studies showed that if mothers displayed low
LG-ABN behavior, i.e. a reduced quality of maternal care, their
offspring will show impaired behavioral and physiological coping
responses to stress in adulthood as compared to offspring born to
mothers with high LG-ABN traits (Caldji et al., 1998, 2000). More-
over, the progeny of the low LG-ABN mothers showed decreased
open-field exploration as well as longer latencies to begin eating

food in a novel environment, paired with increased levels of
corticotropin-releasing hormone (CRH) receptors in the amygdala
(Caldji et al., 1998). On the other hand, the offspring of high LG-
ABN showed reduced responses to restraint stress, such as reduced
plasma adrenocorticotropic hormone and corticosterone, in adult-
hood along with increased hippocampal glucocorticoid receptor
(GR) density and decreased hypothalamic CRH mRNA level (Liu
etal., 1997).

Interestingly, these studies demonstrated evidence of epige-
netic transmission of the maternal phenotype of LG-ABN behaviors
in a set of cross-fostering experiments (Francis et al., 1999). The
alteration in the stress response system observed in the progeny
of low LG-ABN can be reversed if those animals were raised by
high LG-ABN and vice versa (Francis et al., 1999). The reversal
of impaired stress response programming by rat pups born to a
low LG-ABN mothers and fostered by a high LG-ABN mother indi-
cates that maternal care alters the stress response independently
of information passed on in the womb, but rather through postna-
tal environmental conditions. An important finding in this context
was that increased levels of GR mRNA in the hippocampus of the
offspring of the high LG-ABN were due to low levels of DNA methy-
lation at the exon 17 of the GR promoter region (Weaver et al.,
2004). This was in contrast to the observed DNA methylation pat-
tern in the hippocampus of the offspring of low LG-ABN, where
exon 17 of the GR promoter region was always methylated (Weaver
et al., 2004). Intriguingly, the authors provided evidence of non-
germ line transmission of the maternal behavior to the adopted
offspring via epigenetic mechanisms. Cross-fostering experiments
showed that the DNA methylation status of the exon 17 promoter
of the GR gene depends on the rearing condition rather than the
genetic background (Weaver et al., 2004). In the offspring of low
LG-ABN mothers raised by high LG-ABN mothers the DNA methyla-
tion status within 5’ CpG dinucleotide of the 17 GR promoter region
was indistinguishable from that of the biological offspring of high
LG-ABN (Weaver et al., 2004). Similar evidence of non-genomic
transmission was observed when biological offspring of high LG-
ABN was fostered to the low LG-ABN mothers (Weaver et al., 2004).
Notably, the distinctive maternal care traits can be transmitted to
the subsequent generations of female offspring (Francis et al., 1999)
potentially through epigenetic mechanisms (Ward et al., 2013;
Zucchi et al., 2013).

This series of studies of maternal care also demonstrated altered
histone acetylation and binding of the transcription factor (NGFI-A)
to the GR promoter. The adult offspring of high LG-ABN mothers
displayed an increase in histone H3-K9 acetylation as well as a
three-fold increase in the binding of NGFI-A protein to exon 17
of the GR promoter in the hippocampus (Weaver et al., 2004).
Interestingly, central infusion of histone deacetylase inhibitor, tri-
chostatin A (TSA), reversed the observed epigenetic changes and
eliminated the maternal effect on HPA responses to stress in the
offspring of the low LG-ABN mothers (Weaver et al., 2004). Intrac-
erebroventricular infusion of TSA into the adult offspring of LG-ABN
mothers abolished the hypermethylated state of the GR promoter
and removed the differences in GR expression, histone acetylation
and NGFI-A binding in the hippocampus between the progenies
of low- and high LG-ABN mothers (Weaver et al., 2004). Thus,
these studies highlight a crucial role of early-life experience in
life-time stress responses by means of epigenetic changes. How-
ever, more experiments are required to verify the exact molecular
mechanisms of how maternal behavior is able to produce sta-
ble alterations in the DNA methylation and chromatin structure
in the offspring (Weaver et al., 2004, 2007). One of the proposed
mechanisms of regulation of GR transcription in the hippocampus
involves a thyroid hormone-serotonin-NGFI-A signaling cascade
(Hellstrom et al., 2012). Hellstrom et al. (2012) demonstrated that
thyroid hormones and serotonin (5-HT) are key mediators of the
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effects of both, pup licking and grooming and tactile stimulation,
on NGFI-A binding to the exon 17 of the hippocampal GR promoter.

More translational research is required to evaluate the causal
mechanisms that lead to benefits of tactile stimulation. Interest-
ingly, a recent human study by Sharp et al. (2012) investigated
whether self-reported maternal stroking over the first weeks of life
has beneficial effects on the offspring, similar to those observed as a
result of high licking/grooming in rodents (Sharp et al., 2012). This
study found an association between increased maternal depres-
sion and decreased physiological adaptability, accompanied with
increased negative emotionality in the offspring, only in the pres-
ence of low frequency of maternal stroking (Sharp et al., 2012).
In another translational study, the authors investigated whether
maternal depression/anxiety during third trimester in humans has
an effect on methylation of NR3C1 at a predicted NGFI-A binding
site in the infant (Oberlander et al., 2008). Similarly to findings in
animal models, Oberlander et al. (2008) found that prenatal expo-
sure to increased maternal depression/anxiety was associated with
an increased methylation at a predicted NGFI-A binding site, paired
with an increase in salivary cortisol stress responses at the age of
three months in the infant.

Another example of how early life experience can induce
long-lasting changes in physiology and behavior comes from a
mouse model (Murgatroyd et al., 2009). Murgatroyd et al. (2009)
demonstrated that exposure to stress during first 10 days of life
caused corticosterone hypersecretion under basal conditions and
in response to acute stressors, at the age of six weeks, three months
and one year in mice. In addition, they observed increased arginine
vasopressin (AVP) expression in the hypothalamic paraventricu-
lar nucleus that was associated with DNA hypomethylation of the
enhancer of Avp gene (Murgatroyd et al., 2009). Their results indi-
cated that the Avp enhancer contains high-affinity DNA-binding
sites for CpG binding protein 2 (MeCP2) that regulates activity-
dependent transcription of the Avp gene, and phosphorylation of
MeCP2 prevents Avp enhancer occupancy (Murgatroyd etal.,2009).
Furthermore, molecular changes in the brain of mice exposed to
early-life stress were accompanied by an altered behavioral pheno-
type. The stressed mice demonstrated increased immobility in the
forced swim test and memory deficits in an inhibitory avoidance
task (Murgatroyd et al., 2009). Taken together, the above men-
tioned studies highlight a pivotal role of early-life experiences in
the alteration of stress response systems later in life that are in part
regulated by epigenetic mechanisms.

6.4. Stress-induced epigenetic changes in placenta may be
associated with epigenetic changes in brain

According to the examples outlined in the previous chapters,
stress or other types of adverse experience will modify epige-
netic profiles in the placenta and brain. In a recent report by
Howerton et al. (2013), O-linked-N-acetylglucosamine transferase
(OGT) has been identified as a placental biomarker of maternal
stress (Howerton et al., 2013). OGT is an enzyme that catalyzes
the addition of a single N-acetylglucosamine in O-glycosidic link-
age to serine or threonine residues of intracellular proteins. OGT is
an X-linked gene that plays an important role in regulating proteins
involved in chromatin remodeling. In mice, levels of both OGT and
its biochemical mark O-GlcNAcylation in placental tissue showed
a sex-specific pattern with low expression in males and a further
reduction by prenatal stress (Howerton et al., 2013). Importantly,
OGT levels in human placenta showed a similar sexually dimorphic
pattern (Howerton et al., 2013).

A central question in the search for new biomarkers of disease
is if epigenetic changes in the placenta reflect functional and/or
epigenetic changes in the developing organs such as the brain.
A recent study by Jensen Pena et al. (2012) assessed the role of

epigenetic mechanisms in the placenta and fetal brain in response
to prenatal stressinrats (Jensen Penaetal.,2012). The study focused
on the expression of 11@3-hydroxysteroid dehydrogenase type 2
(HSD11B2), which catalyzes the interconversion of active gluco-
corticoids (such as corticosterone in rats) and inert 11-keto forms
(cortisone, 11-dehydrocorticosterone) in placenta and fetal brain
in response to chronic stress. Chronic restraint stress during gesta-
tional days 14-20 caused a significant decrease in Hsd11b2 mRNA,
paired with an increase in DNA methylation at CpG sites within the
Hsd11b2 gene promoter in placenta (Jensen Pena et al., 2012). The
authors also found an increased level of Dnmt3a mRNA in the fetal
hypothalamus, as well as decreased methylation at Hsd11b2. How-
ever, the level of Hsd11b2 mRNA in the embryonic hypothalamus
was not altered (Jensen Pena et al., 2012).

It is worth noting that fetuses and placenta in the latter study
were obtained via cesarean section. It was demonstrated recently
that cesarean section can alter the epigenetic state of neonatal
hematopoietic stem cells (Almgren et al., 2014). Infants delivered
by cesarean section presented with increased global DNA methy-
lation in CD34+ cells in comparison to those that were delivered
vaginally. In addition, locus-specific analysis showed that 76% of the
differentially methylated loci in neonatal CD34+ cells were hyper-
methylated after vaginal delivery (Almgren et al., 2014). Thus, this
recent study highlights the possibility that cesarean section by itself
may represent an additional contributing factor that determines
the epigenetic states of the offspring in addition to prenatal stress
and other factors.

The involvement of epigenetic mechanisms in the placen-
tal and brain stress response has been previously demonstrated
in mice (Mueller and Bale, 2008). In this study, prenatal stress
caused significant sex-specific elevation of DNMT1 expression
in female placentas. Interestingly, males but not females dis-
played maladaptive behavioral stress responsiveness paired with
altered methylation and gene expression of glucocorticoid recep-
tor and corticotropin-releasing factor in the fetal brain (Mueller
and Bale, 2008). Furthermore, prenatal stress resulted in a sex-
specific increase in the placental expression of PPAR« (peroxisome
proliferator-activated receptor a), IGFBP-1 (insulin-like growth
factor binding protein 1), HIF3a (hypoxia-inducible factor 3a) and
GLUT4 (glucose transporter 4) in males (Mueller and Bale, 2008).
These studies suggest that placental epigenetic patterns may serve
as predictive signatures of stress response in later life, however,
the mechanisms of this programming and their consequences on
life health trajectories still remain to be investigated.

6.5. Stress-induced epigenetic signatures of disease

6.5.1. miRNAs as markers of stress and disease

The role of miRNAs in stress responses in general has been
extensively studied (reviewed in Leung and Sharp, 2010), includ-
ing their role in the brain under stressful conditions in particular
(Schouten et al., 2013). Research from our laboratory showed that
even very mild psychological stress can induce long-lasting changes
in miRNA expression in the rat brain (Babenko et al., 2012a). We
demonstrated that expression of miR-186 and miR-709 in the
brain was altered in response to restraint stress. In our experi-
ment adult male rats were stressed for 20 min daily for two weeks
(Babenko et al., 2012a). MiRNA expression analysis showed that
miR-186 and miR-709 remained altered in the prefrontal cortex
even when animals had two weeks of recovery from chronic stress
(Babenko et al., 2012a). Interestingly, in a separate study we found
that expression of miR-186 was also altered in the frontal cor-
tex of rat mothers that experienced stress during late gestation
(Zucchi et al., 2013). Furthermore, the latter study found that pre-
natal stress in the offspring induces miRNA signatures linked to
neurological and psychiatric disorders in humans, which indicates
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that early adverse experiences are associated with potentially long-
term epigenetic biomarkers in the brain (Zucchi et al., 2012, 2013).
It seems reasonable to expect that some of these miRNA signatures
of stress may transmit to subsequent generations of progeny with
potentially adaptive or maladaptive consequences on behavior and
endocrinology. The critical role of miRNAs in programming lifetime
health in response to an adverse prenatal environment and their
impact across generations has not yet been systematically explored
and still remains underappreciated.

MiRNAs were implicated in many diseases of the nervous sys-
tem, including stroke, Alzheimer’s disease, Parkinson’s diseases,
Huntington’s disease, multiple sclerosis, schizophrenia, autism,
anxiety, depression and bipolar disorder (reviewed by Babenko
et al., 2012b; Miller and Wahlestedt, 2010). The most intriguing
conclusion of previous studies is the emerging role of circulating
miRNAs as potential biomarkers for diagnostics and prognosis of
CNSdiseases (Jinetal.,2013). Despite the fact that epigenetic inher-
itance is receiving increasing attention during the recent decades,
the transgenerational inheritance of miRNAs was not yet demon-
strated in mammals.

6.5.2. Changes in brain DNA methylation in response to stress
and disease

Many studies in both humans and animal models pointed out
that stress has multiple effects on DNA methylation. For example, a
study by Unternaehrer et al. (2012) examined whether acute psy-
chological stress in humans causes changes in DNA methylation
of genes related to brain plasticity and endocrine regulation, such
as brain-derived neurotrophic factor (Bdnf) and oxytocin receptor
(Oxtr) (Unternaehrer et al., 2012). The study includes the results for
76 participants at the age of 61-67 years that underwent the Trier
social stress test. Comparisons of quantitative DNA methylation
patterns in whole blood before stress, 10- and 90 min after the expe-
rience of stress revealed increased methylation of the Oxtr gene
pre-stress compared to 10 min post-stress and decreased methy-
lation from 10min post-stress compared to 90 min post-stress.
These observations reflect the dynamic nature of DNA methyla-
tion regulation in response to psychological stress. By contrast, no
changes in DNA methylation were observed at the examined Bdnf
region (Unternaehrer et al., 2012). Interestingly, Roth et al. (2009)
used a rodent model of childhood maltreatment to investigate how
adverse early-life experience influences DNA methylation of the
Bdnf gene. For the first week of postnatal life new-born rat pups
were exposed to stressed caretakers that predominantely displayed
abusive behaviors. Their results showed long-lasting increase in
the Bdnf DNA methylation pattern in the adult prefrontal cortex
(Roth et al., 2009). Similar changes were observed in the offspring
of female rats exposed to adversity in infancy (Roth et al., 2009). In
addition, animals exposed to abusive behavior in early childhood
had significantly less Bdnf mRNA expression in prefrontal cortex
throughout the life span, which was accompanied by an increase
in DNA methylation at various regions of the Bdnf gene (Roth et al.,
2009). It is worth noting that maltreatment-induced Bdnf expres-
sion deficiency was reversed by chronic infusion of zebularine, a
DNA methylation inhibitor (Roth et al., 2009).

In line with these studies, Sterrenburg et al. (2011) used an
animal model of chronic stress to investigate DNA methylation
changes in another stress-related gene, encoding corticotropin-
releasing factor (CRF). Their results showed that chronic variable
mild stress causes site-specific DNA methylation changes in various
parts of the brain (Sterrenburg et al., 2011).

In humans, arecent study by Fuchikamietal.(2011)investigated
methylation profiles of the Bdnfgene in patients with major depres-
sion. Analysis of methylation profiles of CpG units within the Bdnf
promoter using genomic DNA from peripheral blood allowed dis-
tinguishing between patients with major depression and healthy

controls in concordance with clinical diagnoses (Fuchikami et al.,
2011). Hence these findings indicate that DNA methylation profiles
of the BDNF gene may serve as a diagnostic biomarker of major
depression. Changes in the DNA methylation profiles of periph-
eral blood were also demonstrated for a number of other genes in
patients suffering from major depression (Rotter et al., 2011; Uddin
etal, 2011).

Aberrant DNA methylation is also linked to other mental ill-
nesses, such as schizophrenia, bipolar disorder, major psychosis,
and autism spectrum disorders (Dempster et al., 2011; Kuratomi
et al., 2008; Mill et al., 2008; Nguyen et al., 2010). For example,
analysis of saliva of patients with schizophrenia and bipolar dis-
order showed hypomethylation of the serotonin receptor type-2A
gene (Ghadirivasfi et al., 2011). Hypomethylation of another gene,
reelin, was found in the post-mortem cortices of schizophrenia
patients (Grayson et al., 2005). Using whole blood samples from
schizophrenia patients, Liu et al. (2014) reported that DNA methy-
lation changes in the blood may play a protective role and reduce
delusion and hallucination symptoms in patients (Liu et al., 2014).
The authors found 11 CpG sites with altered methylation patterns
in the patients that significantly correlated with reality distor-
tion symptoms (Liu et al., 2014). Taking into consideration that
this study may be confounded by various proportions of leuko-
cyte subtypes in the whole blood samples, further investigations
are needed. It is worth noting that DNA methylation of brain tissues
may be more directly related to schizophrenic symptoms than DNA
methylation from peripheral blood of the patients (Liu et al., 2014).
These findings emphasize the potential predictive or diagnostic
value of epigenetic markers in human mental and neurological
disease.

7. Stress during pregnancy and risks of neurological
disorders later in life

As discussed above, stress can play an important regulatory role
in both brain development and disease etiology. On the other hand,
several lines of evidence point toward the role of stressful experi-
ences in transgenerational programming and their critical ability to
alter epigenetic regulation. Thus, we hypothesize that stress during
pregnancy may affect mental health in the offspring across a life-
time and across multiple generations through heritable changes at
the epigenetic level. Below we review the role of stress in relation
to the risk of neurological disorders later in life and discuss evi-
dence that suggests a causal role for epigenetic mechanisms in the
predisposition to mental illness.

Many previous clinical and animal studies suggested a causal
association between an adverse prenatal environment and an ele-
vated risk of cardiovascular disorders and psychiatric diseases later
in life (Cottrell and Seckl, 2009). Interestingly, a recent study by
Booij et al. (2012) investigated whether perinatal adversity in
humans has long-term consequences on central serotonin neuro-
transmission in adulthood (Booij et al., 2012). Their results showed
that a history of obstetric complications, such as a delivery with
signs of fetal physiological distress, predicted lower brain serotonin
synthesis in the medial orbitofrontal cortex and hippocampus in
27-year-old adults (Booij et al., 2012). Since serotonin neurotrans-
mission in these brain regions is involved in emotional regulation,
affective state and stress coping, these findings support the notion
that a reduction in serotonin activity caused by perinatal stress-
ors may contribute to the susceptibility for psychiatric disorders in
later life (Booij et al., 2010).

One approach to investigate the role of prenatal stress on the
offspring’s future health is to study the effect of prenatal expo-
sure to exogenous steroids in obstetrics [reviewed in Schwab, 2009;
Sloboda et al., 2005]. Synthetic steroids, such as dexamethasone or
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betamethasone, are administered to about 6% of pregnant women
who are at risk of premature labor to facilitate fetal lung maturation
(Mahony et al., 2010). Notably, about half of the treated pregnant
women do not deliver within 7 days (Boesveld et al.,2014). While in
children at 5 years of age conclusive evidence of effects of antena-
tal corticosteroids on neurodevelopmental outcomes could not be
confirmed (Asztalos et al., 2013), long-lasting effects of antenatal
corticosteroid treatment in term-born children revealed increased
cortisol reactivity in response to acute stress at the age of 6 to 11
years (Alexander et al., 2012). In sheep such developmental con-
sequences of antenatal dexamethasone treatment were linked to
reduced fetal cerebral blood flow and altered fetal electrocortical
activity (Schwab et al., 2000, 2001).

Another approach investigated the short- versus long-term con-
sequences of stress experienced by the mother during pregnancy
on the future health of the offspring. Epidemiological studies
revealed some links between stress experienced by the mother
during pregnancy and higher risk of developing depression, anxi-
ety, schizophrenia, ADHD and autism in the offspring (Kinney et al.,
2008b; Markham and Koenig, 2011). Some human data and animal
studies also suggest a critical role of prenatal stress in developing
anxiety- and depression-related behaviors later in life (Markham
and Koenig, 2011). Further details linking perinatal stress to future
mental health and wellbeing in the offspring are discussed in the
following chapter.

7.1. Prenatal stress and risk of developing schizophrenia later in

life

Schizophrenia is likely multifactorial in origin, however, an
adverse maternal environment during fetal development arguably
represents a predisposing or precipitating factor for this mental
disorder. Several epidemiological studies reported a relationship
between maternal psychological stress and an elevated risk of
schizophreniain the adult offspring (Huttunen and Niskanen, 1978;
Khashan et al., 2008, 2011; Kinney et al.,, 1999; Myhrman et al.,
1996; Selten et al., 1999; van Os and Selten, 1998) (Fig. 2). Grow-
ing evidence supports the hypothesis that at least one form of
schizophrenia has a neurodevelopmental cause and has its origins
in prenatal disturbances (Watson et al., 1999).

Evidence of this relationship derives from traumatic war experi-
ences that occurred during pregnancy. A study by van Os and Selten
(1998) investigated the lifetime risk for developing schizophrenia
in individuals whose mothers were pregnant during the Ger-
man invasion in the Netherlands in the 1940s. The incidence of
developing schizophrenia was higher in the offspring of mothers
who experienced the invasion during pregnancy in comparison
to those unexposed (van Os and Selten, 1998). Furthermore,
Malaspina reported a raised incidence of schizophrenia in off-
spring whose mothers were pregnant during the Arab-Israeli war
of 1967 (Malaspina et al., 2008). By contrast, more recent study by
Selten et al. failed to find an association between prenatal expo-
sure to stress during major wars in Israel and subsequent risk of
schizophrenia (Selten et al., 2003).

The risk to develop schizophrenia may be influenced by the tim-
ing of adverse experiences in relation to critical periods of brain
development. A retrospective epidemiological study by Huttunen
and Niskanen (1978) suggested for the first time that children,
whose fathers had died before their birth had higher risks of devel-
oping schizophrenia than those children whose fathers died during
the first year of their lives. Subjects who were still in utero during
the time when they lost their fathers were six times more likely to
be hospitalized due to their schizophrenia than respective controls
(Huttunen and Niskanen, 1978). These findings indicate that prena-
tal stress may have more potent effects on brain development than
postnatal experiences. A more recent population-based study by

Khashan et al. (2008, 2011) showed that the risk of schizophrenia
was elevated in offspring whose mothers were exposed to the death
of a relative during the first trimester (Khashan et al., 2008, 2011).
These studies indicate that prenatal stress may elevate the risk of
psychiatric disorders in the offspring as a function of pregnancy
stage (Buss et al., 2012a,b).

In addition to this intriguing human evidence, animal studies
also highlighted the role of prenatal stress in a schizophrenia-like
phenotype (Fig. 2). For example, Markham et al. (2013) demon-
strated that prenatal stress exposure during late gestation causes
sex-specific alterations in the maturation of the prefrontal cortex
during adolescence in rats. Male but not female rats had signs of
disrupted maturation of the apical dendrites in the prefrontal cor-
tex (Markham et al., 2013). These findings are in line with reports
that suggested a causal role for prenatal stress in a schizophrenia-
like phenotype and cognitive deficits, including hypersensitivity to
amphetamine, blunted sensory gating, disrupted social behavior,
impaired HPA axis regulation, and aberrant expression of genes
involved in synaptic plasticity in the prefrontal cortex (Kinnunen
et al., 2003; Koenig et al., 2005; Lee et al., 2007; Markham et al.,
2010). Recently, prenatal stress has also been shown to cause
schizophrenia-like behavioral changes and molecular alterations in
expression of serotonin 2A and metabotropic glutamate 2 receptors
in the mouse adult frontal cortex (Holloway et al., 2013).

Interestingly, prenatal stress in mice was shown to induce alter-
ations in DNA methylation in association with a schizophrenia-like
phenotype (Matrisciano et al., 2013). Offspring born to non-
stressed mothers had high levels of DNMT1 and DNMT3a mRNA
expression in the frontal cortex at birth, but these levels progres-
sively decreased at postnatal days 7, 14, and 60 (Matrisciano et al.,
2013). This is in contrast to prenatally stressed offspring that dis-
played high levels of DNMTs compared to controls at all time-points
(Matrisciano et al., 2013). These prenatally stressed mice showed
hyperactivity and deficits in social interaction, prepulse inhibition,
and fear conditioning in adulthood. Interestingly, the deficits were
corrected by administration of a histone deacetylase inhibitor, val-
proic acid, and by clozapine, which acts as an antipsychotic agent
with DNA-demethylation activity (Matrisciano et al., 2013). These
findings propose a causal function of DNA methylation underlying
the cognitive deficits of a schizophrenia-like phenotype.

7.2. Prenatal stress and risk of anxiety- and depression-related
disorders later in life

Exposure to prenatal stress represents a major determinant of
lifelong affective and emotional wellbeing. In humans, several epi-
demiological studies pointed out a link between prenatal stress and
risk of anxiety- and depression-related disorders later in life (Brown
etal., 2000; O’Connor et al., 2002, 2003; Torrey et al., 1996; van den
Bergh et al., 2008; Watson et al., 1999). For example, Watson et al.
(1999) reported that 18-year-old males but not females, exposed
in utero during the second trimester of gestation to the Tangshan
earthquake in China in 1976, present with a significantly increased
risk of severe depression (Watson et al.,, 1999). Exposed subjects
had significantly more depressive symptoms when compared to a
control group of non-exposed students (Watson et al., 1999).

Aside from prenatal stress per se, maternal mental illness also
bears the risk to affect mental health in her children, possibly
through routes of behavioral and/or endocrine programming. For
example, O’Connor et al. (2003)investigated the influence of mater-
nal anxiety and depression on behavioral abnormalities in 6-7
year-old children. Their results showed that offspring born to moth-
ers who experienced high levels of anxiety during pregnancy had
higher rates of behavioral/emotional problems, as reported by the
parents (O’Connor et al., 2003). Further, van den Bergh et al. (2008)
found a striking link between maternal anxiety during pregnancy
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Fig. 2. Prenatal stress and risk of developing schizophrenia later in life. Evidence from human observations indicated that stressful experiences during pregnancy are
associated with a higher risk of schizophrenia in children. On the other hand, studies in rodents demonstrated that a schizophrenia-like phenotype in prenatally stressed
offspring is accompanied by molecular changes in the brain, including altered DNA methylation in the prefrontal cortex. The involvement of other epigenetic mechanisms,

such as altered miRNA expression, in a schizophrenia-like phenotype remains to be characterized.

and self-reported depressive symptoms in 14- and 15-year-old
adolescents (van den Bergh et al., 2008). The authors used the
State Trait Anxiety Inventory to establish the levels of maternal
anxiety during pregnancy. Their results indicated that maternal
anxiety during the 12-22nd weeks of pregnancy was associated
with altered cortisol profiles in the offspring. Furthermore, in girls,
but not boys, the flattened cortisol profile was also associated with
depressive symptoms, as measured using the Children’s Depres-
sion Inventory (van den Bergh et al., 2008). An interesting set of
studies by Yehuda and colleagues investigated the consequences of
prenatal stress exposure during the World Trade Center attacks on
the future health of both mothers and their babies (Yehuda, 2002;
Yehuda et al., 2005, 2009). Their data suggested that stress during
pregnancy is associated with subsequent formation of posttrau-
matic stress disorder (PTSD) in mothers. In turn, the mother’s PTSD
was linked to lower cortisol levels in their babies very early in life,
thus highlighting the importance of in utero contributors to putative
biological risk for PTSD (Yehuda et al., 2005).

In addition to human data, growing evidence from animal
studies supports the notion that depression-like and anxiety-like
behaviors in adulthood may have neurodevelopmental origins.
For example, the role of prenatal stress in causing depression-
like behavior in rats has been recognized since the early nineties
(Alonso et al., 1991). The study by Alonso et al. (1991) demon-
strated that adult female rats, when exposed to stress while in utero,
display more depressive-like behavior in a forced swimming task
(Alonso et al., 1991). Secoli and Teixeira also reported that chronic
prenatal stress caused behavioral symptoms of depression in a rat
model (Secoli and Teixeira, 1998). These studies indicate a mech-
anistic link between prenatal stress exposure and an elevated risk
of altered affective state.

Anxiety and other behavioral changes linked to prenatal stress
were shown by Vallee et al. (1997), who compared the effects
of prenatal stress versus postnatal handling on rat behavior in
adulthood (Vallee et al., 1997). In this study, in utero stressed

rats demonstrated high anxiety-like behavior, which correlated
with elevated secretion of corticosterone in response to stress. On
the other hand, postnatally handled rats showed low anxiety-like
behavior, which correlated with low levels of circulating plasma
corticosterone levels in response to stress in adulthood. Inter-
estingly, neither prenatal nor postnatal stresses altered spatial
learning or memory performance in these animals (Vallee et al.,
1997). In a more recent study by Kapoor and Matthews (2005),
the authors examined the long-term consequences of prenatal
stress on adult male offspring in a guinea pig model (Kapoor
and Matthews, 2005). Pregnant guinea pigs were exposed to a
strobe light for 2h on different days during late gestation. The
results showed that prenatal stress caused a long-lasting decrease
in the body weight, as well as elevated plasma cortisol levels in
an adrenocorticotropic hormone challenge, and signs of anxiety
in prenatally stressed offspring when compared to non-stressed
controls (Kapoor and Matthews, 2005).

Using a selective breeding line, Bosch et al. (2006) investi-
gated whether prenatal stress can modulate genetic predisposition
to anxiety-like behavior in rats (Bosch et al., 2006). Their results
showed that rats bred for high (HAB) or low (LAB) anxiety-related
behavior were differentially affected by prenatal stress during
gestational days 4-18. Interestingly, prenatally stressed HAB rats
became less anxious in adulthood, whereas LAB rats became more
anxious, when compared to their respective non-stressed con-
trols. Prenatally stressed HAB rats had decreased levels of CRH
mRNA in the paraventricular nucleus of the hypothalamus, whereas
prenatally stressed LAB rats showed an increase in hypothalamic
vasopressin mRNA expression, when compared to their respective
controls (Bosch et al., 2006).

Various studies have investigated the mechanisms of such
behavioral alterations. For example, depressive-like behavior, as
indicated by increased immobility time in the forced swimming
task, exhibited by prenatally stressed adult rats, might be medi-
ated in part through the down-regulation of GR (Karandrea et al.,
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2002)and MR (Tamuraetal.,2011)in the hippocampus. In the latter
study, pregnant dams were exposed to daily restraint stress during
late gestation (Tamura et al., 2011). The results revealed that the
offspring of stressed mothers had reduced dendritic complexity and
spine density in neonatal granule cells, which persisted into adult-
hood (Tamura et al., 2011). Interestingly, it was shown previously
that a single 20-min restraint stress exposure of a pregnant rat on
day 18 after mating leads to a sex-specific reduction of hippocam-
pal granule cells in adult female offspring (Schmitz et al., 2002).
Thus, even short-term prenatal stress may already lead to sexu-
ally dimorphic effects on neuronal morphology in areas relevant to
stress response regulation and cognitive performance.

Further animal studies highlighted the pivotal role of the pla-
centa in prenatal reprogramming of the stress response (Welberg
et al., 2000, 2005). To demonstrate placental contribution to the
adult alterations of the HPA axis and anxiety-like behavior, Welberg
et al. (2000) inhibited feto-placental 11B-hydroxysteroid dehy-
drogenase type 2 (HSD11B2) in rats, using carbenoxolone (CBX)
(Welberg et al., 2000). The enzyme HSD11B2 assumes a critical
role in the placenta that breaks down maternal cortisol or cor-
ticosterone and thus prevents them from crossing the placenta.
Thus, HSD11B2 serves a major protective role for the developing
fetal brain by rapidly inactivating the main stress hormones (Yang,
1997). In the studies by Welberg et al. (2000, 2005), CBX treatment
of pregnant dams reduced fetal birth weight as well as offspring
weight in adulthood. Moreover, adult offspring of CBX-treated rats
displayed increased basal corticosterone levels and CRH, as well as
reduced GR mRNA in the paraventricular nucleus of the hypothala-
mus and increased GR mRNA expression in the amygdala (Welberg
et al,, 2000). Interestingly, no changes in either GR or MR were
observed in the hippocampus of adult offspring of CBX-treated
dams when compared to the offspring of untreated controls. The
results of the open field and forced swim tests suggest that dis-
turbance of the feto-placental barrier to maternal corticosterone
produced anxiety-like behaviors in adult offspring in stressful sit-
uations (Welberg et al., 2000).

In a follow-up study, Welberg et al. (2005) compared the effects
of acute versus chronic restraint stress during the third week of ges-
tation on placental HSD11B2 activity in rats (Welberg et al., 2005).
Their results showed that acute stress up-regulates HSD11B2
activity by 160% in placenta, thus protecting the fetus from exces-
sive levels of maternal corticosterone. Interestingly, chronic stress
exposure did not have a significant effect on placental HSD11B2
activity when compared with unstressed pregnant rats, however,
it reduced the ability to increase the placental HSD11B2 activity in
the face of an acute stressor (Welberg et al., 2005). These studies
support the general notion that the effects of prenatal stress depend
on its duration and severity.

Interestingly, a study by Uddin et al. suggests that mecha-
nisms of epigenetic regulation are altered in the patients with
lifetime depression (Uddin et al., 2011). Their results showed that
genome-wide methylation profiles are different in depressed versus
non-depressed individuals in a community-based setting (Uddin
et al,, 2011). Another epidemiological study by Fuchikami et al.
(2011) suggests that DNA methylation profiles of CpG (island I)
of the Bdnf gene may serve as a diagnostic biomarker for major
depression (Fuchikami et al., 2011). Thus, these studies indicate a
close interplay between epigenetic regulation and depression. For
a more detailed review see El-Sayed et al. (2012).

7.3. Prenatal stress and predisposition to attention deficit
hyperactivity disorder and autism

Attention deficit hyperactivity disorder (ADHD) and autism are
two conditions that are significantly influenced by adverse envi-
ronmental conditions, such as stress. For instance, Rodriguez and

Bohlin investigated the association between maternal smoking
during pregnancy and perceived stress with the risks of ADHD
in 7-year-old offspring (Rodriguez and Bohlin, 2005). Results of
multiple regression analysis showed that prenatal stress and expo-
sure to maternal smoking were independently associated with the
symptoms of ADHD in the offspring later in life. The results of
logistic regression analysis revealed that stress during pregnancy
contributed to ADHD diagnostic criteria, especially in the boys.
In particular, the levels of perceived stress during pregnancy pre-
dicted nearly 87% of the ADHD cases in the male population studied
(Rodriguez and Bohlin, 2005). Ronald et al. reported that maternal
stressful events, such as a divorce or a residential move, dur-
ing pregnancy significantly predicted ADHD behaviors and autistic
traits in the 2-year-old offspring, both males and females (Ronald
et al., 2010). Similarly, Grizenko et al. (2012) showed that moth-
ers with an ADHD-affected child have been more likely to perceive
high stress during pregnancy when compared to an unaffected sib-
ling. Moreover, the authors found that the DRD4 7/7 genotype was
associated with more severe symptoms of ADHD in the offspring of
the mothers who were highly stressed during pregnancy (Grizenko
etal., 2012).

Another study investigated the link between maternal state anx-
iety during pregnancy and later ADHD deficits in the 15-year-old
offspring (Van Den Bergh et al., 2006). State anxiety is a measure
of the intensity of transitory anxiety in response to real-life stress
and is characterized by perceived tension as well as an increased
activity of the autonomous nervous system (Van Den Bergh et al.,
2006).Theresults showed that adolescent boys, but not girls, whose
mothers experienced high levels of anxiety during pregnancy, had
more difficulties with sustained attention/self-regulation than boys
whose mothers reported low or moderate anxiety levels in the
State-Trait Anxiety Inventory (Van Den Bergh et al., 2006).

Many insights into the developmental origins of health and
disease are derived from the study of natural disasters occur-
ring during pregnancy (King et al., 2012). For example, using the
Louisiana state cohort Kinney et al. found a significantly higher
prevalence of autism disorder (AD) in children whose mothers
experienced hurricanes or severe tropical storms during pregnancy
(Kinney et al., 2008a). Interestingly, the negative influence of natu-
ral disasters on offspring health was dose-dependent. The severity
of the disaster was assessed using two storm factors: the intensity
ofastorm’simpact ona parish, and the vulnerability of the residents
of a parish to a storm’s effects (Kinney et al., 2008a). AD preva-
lence (of 6.06 per 10,000 births) was higher in children exposed in
utero to one or the other storm factor in comparison to the con-
trol cohort that had no storm exposure where the prevalence was
4.49 AD cases per 10,000 births. Notably, the prevalence of AD in
children exposed in utero to both storm factors was 13.32 (Kinney
et al., 2008a). It is worth noting that children who were exposed
to the storm during 5-6 months or the last month of gestation had
3.83 times higher risk of developing AD than those with a different
timing of exposure (Kinney et al., 2008a).

Possible involvement of the epigenetic alterations in the etiol-
ogy of AD and ADHD has been suggested (Mill and Petronis, 2008;
Schanen, 2006), however the exact mechanisms are yet to be iden-
tified.

8. Conclusion

The studies discussed in this review highlight the susceptibil-
ity of the fetal brain to an adverse maternal environment during a
particularly vulnerable period in life through mechanisms that are
associated and potentially even mediated by epigenetic regulation.
The extent to which maternal stress and anxiety during pregnancy
contribute to the development of mental and psychiatric conditions
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in the child is still far from being understood. However, effective
stress management strategies that allow reducing, preventing and
effectively coping with stress and anxiety may be of great impor-
tance for the health of both pregnant women and their offspring.
The consideration of prenatal stress effects in disease outcomes
is critically important to realistically improve current prevention
and intervention strategies and assist a healthy life trajectory. Such
evidence-based decision making is critical for developing recom-
mendations for a life style that supports healthy development and
successful aging in the presence of a stressful environment. Because
altered epigenetic regulation may potentially be reversible, the
identification of epigenetic signatures of disease presents a promis-
ing diagnostic and therapeutic avenue for generations to come.

Acknowledgements

The authors are very grateful to Amanda McRoberts for excel-
lent graphics support. This work was supported by the Alberta
Innovates - Health Solutions (AI-HS) Interdisciplinary Team Grant
#200700595 “Preterm Birth and Healthy Outcomes” (GM), an Al-
HS Sustainability Grant (GM), and the Canadian Institutes of Health
Research #102652 (GM). GM is an AHFMR Senior Scholar.

References

Alexander, N., Rosenlocher, F., Stalder, T., Linke, ]J., Distler, W., et al., 2012. Impact
of antenatal synthetic glucocorticoid exposure on endocrine stress reactivity in
term-born children. J. Clin. Endocrinol. Metab. 97, 3538-3544.

Almgren, M., Schlinzig, T., Gomez-Cabrero, D., et al., 2014. Cesarean delivery and
hematopoietic stem cell epigenetics in the newborn infant: implications for
future health? Am. J. Obstet. Gynecol. 211, 502.e1-8.

Alonso, S.J., Arevalo, R., Afonso, D., Rodriguez, M., 1991. Effects of maternal stress
during pregnancy on forced swimming test behavior of the offspring. Physiol.
Behav. 50, 511-517.

Anway, M.D., Cupp, A.S., Uzumcu, M., Skinner, M.K., 2005. Epigenetic transgen-
erational actions of endocrine disruptors and male fertility. Science 308,
1466-1469.

Anway, M.D., Leathers, C., Skinner, M.K., 2006a. Endocrine disruptor vinclozolin
induced epigenetic transgenerational adult-onset disease. Endocrinology 147,
5515-5523.

Anway, M.D., Memon, M.A., Uzumcu, M., Skinner, M.K., 2006b. Transgenerational
effect of the endocrine disruptor vinclozolin on male spermatogenesis. J. Androl.
27,868-879.

Anway, M.D., Skinner, M.K., 2008. Epigenetic programming of the germ line:
effects of endocrine disruptors on the development of transgenerational disease.
Reprod. Biomed. Online 16, 23-25.

Asztalos, E.V., Murphy, K.E., Willan, AR., Matthews, S.G., Ohlsson, A, et al., 2013.
Multiple courses of antenatal corticosteroids for preterm birth study: outcomes
in children at 5 years of age (MACS-5). JAMA Pediatr. 167, 1102-1110.

Auger, A.P., 2001. Ligand-independent activation of progestin receptors: relevance
for female sexual behaviour. Reproduction 122, 847-855.

Ayhan, Y., Sawa, A, Ross, CA., Pletnikov, M.V, 2009. Animal models of
gene-environment interactions in schizophrenia. Behav. Brain Res. 204,
274-281.

Babenko, O., Golubov, A., Ilnytskyy, Y., Kovalchuk, I., Metz, G.A., 2012a. Genomic and
epigenomic responses to chronic stress involve miRNA-mediated programming.
PloS One 7, e29441.

Babenko, O., Kovalchuk, I., Metz, G.A., 2012b. Epigenetic programming of neurode-
generative diseases by an adverse environment. Brain Res. 1444, 96-111.

Banister, C.E., Koestler, D.C., Maccani, M.A., Padbury, J.F., Houseman, E.A., Marsit,
CJ., 2011. Infant growth restriction is associated with distinct patterns of DNA
methylation in human placentas. Epigenetics 6, 920-927.

Barker, D.J.P., Gluckman, P.D., Godfrey, K.M., Harding, J.E., Owens, ].A., Robinson,
J.S., 1993. Fetal nutrition and cardiovascular-disease in adult life. Lancet 341,
938-941.

Barr, C.S., Newman, T.K., Shannon, C., Parker, C., Dvoskin, R.L, et al., 2004. Rearing
condition and rh5-HTTLPR interact to influence limbic-hypothalamic-pituitary-
adrenal axis response to stress in infant macaques. Biol. Psychiatry 55, 733-738.

Bartolomei, M.S., 2009. Genomic imprinting: employing and avoiding epigenetic
processes. Genes Dev. 23, 2124-2133.

Bateson, W., Pellew, C., 1915. On the genetics of “rogues” among culinary peas (Pisum
sativum). J. Genet. 5, 13.

Bender, A., Weber, M., 2013. DNA methylation: an identity card for brain cells.
Genome Biol. 14, 131.

Berger, S.L., 2012. Transgenerational inheritance of longevity: epigenetic mysteries
abound. Cell Metab. 15, 6-7.

Berube, N.G., Mangelsdorf, M., Jagla, M., Vanderluit, J., Garrick, D., et al., 2005. The
chromatin-remodeling protein ATRX is critical for neuronal survival during cor-
ticogenesis. J. Clin. Invest. 115, 258-267.

Bestor, T.H., 2000. The DNA methyltransferases of mammals. Hum. Mol. Genet. 9,
2395-2402.

Blaustein, J.D., 2004. Minireview: Neuronal steroid hormone receptors: they’re not
just for hormones anymore. Endocrinology 145, 1075-1081.

Blaustein, ].D., 2012. Steroid hormone receptors: long- and short-term integrators
of the internal milieu and the external environment. Horm. Metab. Res. 44,
563-568.

Blewitt, M.E., Vickaryous, N.K., Paldi, A., Koseki, H., Whitelaw, E., 2006. Dynamic
reprogramming of DNA methylation at an epigenetically sensitive allele in mice.
PLoS Genet. 2, e49.

Boesveld, M., Heida, K.Y., Oudijk, M.A., Brouwers, H.A., Koenen, S.V., Kwee, A., 2014.
Evaluation of antenatal corticosteroid prescribing patterns among 984 women
at risk for preterm delivery. ]. Matern. Fetal Neonatal Med. 27, 516-519.

Bonni, A, Sun, Y., Nadal-Vicens, M., Bhatt, A., Frank, D.A,, et al., 1997. Regulation of
gliogenesis in the central nervous system by the JAK-STAT signaling pathway.
Science 278, 477-483.

Booij, L., Benkelfat, C., Leyton, M., Vitaro, F., Gravel, P., et al., 2012. Perinatal effects
on in vivo measures of human brain serotonin synthesis in adulthood: a 27-year
longitudinal study. Eur. Neuropsychopharmacol. 22, 419-423.

Booij, L., Tremblay, R.E., Leyton, M., Seguin, J.R., Vitaro, F., et al., 2010. Brain serotonin
synthesis in adult males characterized by physical aggression during childhood:
a 21-year longitudinal study. PloS One 5, e11255.

Borgel, ], Guibert, S., Li, Y., Chiba, H., Schubeler, D., et al., 2010. Targets and dynamics
of promoter DNA methylation during early mouse development. Nat. Genet. 42,
1093-1100.

Bosch, O.J., Kromer, S.A., Neumann, L.D., 2006. Prenatal stress: opposite effects on
anxiety and hypothalamic expression of vasopressin and corticotropin-releasing
hormone in rats selectively bred for high and low anxiety. Eur. J. Neurosci. 23,
541-551.

Boyko, A, Blevins, T., Yao, Y., Golubov, A., Bilichak, A., et al., 2010. Transgenerational
adaptation of Arabidopsis to stress requires DNA methylation and the function
of Dicer-like proteins. PloS One 5, e9514.

Boyko, A., Kathiria, P., Zemp, F.J., Yao, Y., Pogribny, 1., Kovalchuk, I., 2007. Transgen-
erational changes in the genome stability and methylation in pathogen-infected
plants: (virus-induced plant genome instability). Nucleic Acids Res. 35,
1714-1725.

Brink, R.A., 1956. A genetic change associated with the R locus in maize which is
directed and potentially reversible. Genetics 41, 872-889.

Brink, R.A., 1958. Paramutation at the R-locus in maize. Cold Spring Harb. Symp.
Quant. Biol. 23, 379-391.

Brown, A.S.,van Os,]., Driessens, C., Hoek, H.W., Susser, E.S., 2000. Further evidence of
relation between prenatal famine and major affective disorder. Am. J. Psychiatry
157,190-195.

Brown, E.S., Varghese, F.P., McEwen, B.S., 2004. Association of depression with med-
ical illness: does cortisol play a role? Biol. Psychiatry 55, 1-9.

Bruxner, T.J., Whitelaw, E., 2008. Transgenerational epigenetic inheritance. In: Tost,
J (Ed.), Epigenetics: Official Journal of the DNA Methylation Society. Caister Aca-
demic Press, Norfolk, UK, pp. 371-386.

Buiting, K., Gross, S., Lich, C., Gillessen-Kaesbach, G., el-Maarri, O., Horsthemke, B.,
2003. Epimutations in Prader-Willi and Angelman syndromes: a molecular study
of 136 patients with an imprinting defect. Am. J. Hum. Genet. 72, 571-577.

Buss, C., Davis, E.P., Shahbaba, B., Pruessner, J.C., Head, K., Sandman, C.A., 2012a.
Maternal cortisol over the course of pregnancy and subsequent child amygdala
and hippocampus volumes and affective problems. Proc. Natl Acad. Sci. U.S.A.
109, E1312-E1.

Buss, C., Entringer, S., Wadhwa, P.D., 2012b. Fetal programming of brain devel-
opment: intrauterine stress and susceptibility to psychopathology. Sci. Signal
5.

Bygren, L.O., Kaati, G., Edvinsson, S., 2001. Longevity determined by paternal ances-
tors’ nutrition during their slow growth period. Acta Biotheor. 49, 53-59.

Cadet, ], Wagner, J.R., 2014. TET enzymatic oxidation of 5-methylcytosine, 5-
hydroxymethylcytosine and 5-formylcytosine. Mutat. Res. 764-765, 18-35.

Caldji, C., Diorio, ., Meaney, M.]., 2000. Variations in maternal care in infancy regulate
the development of stress reactivity. Biol. Psychiatry 48, 1164-1174.

Caldji, C., Tannenbaum, B., Sharma, S., Francis, D., Plotsky, P.M., Meaney, M.J., 1998.
Maternal care during infancy regulates the development of neural systems
mediating the expression of fearfulness in the rat. Proc. Natl. Acad. Sci. U.S.A.
95, 5335-5340.

Cannon, W.B., 1914. The interrelations of emotions as suggested by recent physio-
logical researches. Am. J. Psychol. 25, 256-282.

Cao, X., Pfaff, S.L., Gage, F.H., 2007. A functional study of miR-124 in the developing
neural tube. Genes Dev. 21, 531-536.

Caspi, A., McClay, J., Moffitt, T.E., Mill, J., Martin, ]., et al., 2002. Role of genotype in
the cycle of violence in maltreated children. Science 297, 851-854.

Caspi, A., Moffitt, T.E., 2006. Gene-environment interactions in psychiatry: joining
forces with neuroscience. Nat. Rev. Neurosci. 7, 583-590.

Caspi, A., Sugden, K., Moffitt, T.E., Taylor, A., Craig, LW., et al., 2003. Influence of life
stress on depression: moderation by a polymorphism in the 5-HTT gene. Science
301, 386-389.

Cavalli, G., Paro, R., 1998. The Drosophila Fab-7 chromosomal element conveys epi-
genetic inheritance during mitosis and meiosis. Cell 93, 505-518.

Cavalli, G., Paro, R., 1999. Epigenetic inheritance of active chromatin after removal
of the main transactivator. Science 286, 955-958.


http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0245

0. Babenko et al. / Neuroscience and Biobehavioral Reviews 48 (2015) 70-91 87

Celeste, A., Difilippantonio, S., Difilippantonio, M.J., Fernandez-Capetillo, O., Pilch,
D.R. etal., 2003a. H2AX haploinsufficiency modifies genomic stability and tumor
susceptibility. Cell 114, 371-383.

Celeste, A., Fernandez-Capetillo, O., Kruhlak, M., Pilch, D.R., Staudt, D.W,, et al.,
2003b. Histone H2AX phosphorylation is dispensable for the initial recognition
of DNA breaks. Nat. Cell Biol. 5, 675-679.

Champagne, F.A., Weaver, 1.C,, Diorio, J., Dymov, S., Szyf, M., Meaney, M.]., 2006.
Maternal care associated with methylation of the estrogen receptor-alphalb
promoter and estrogen receptor-alpha expression in the medial preoptic area
of female offspring. Endocrinology 147, 2909-2915.

Champagne, F.A., Weaver, 1.C., Diorio, J., Sharma, S., Meaney, M.J., 2003. Natural
variations in maternal care are associated with estrogen receptor alpha expres-
sion and estrogen sensitivity in the medial preoptic area. Endocrinology 144,
4720-4724.

Chan,T.L, Yuen, S.T.,Kong, C.K.,Chan, Y.W., Chan, A.S., et al., 2006. Heritable germline
epimutation of MSH2 in a family with hereditary nonpolyposis colorectal cancer.
Nat. Genet. 38, 1178-1183.

Chelly, J., Mandel, J.L., 2001. Monogenic causes of X-linked mental retardation. Nat.
Rev. Genet. 2, 669-680.

Chen, T., Tsujimoto, N., Li, E., 2004. The PWWP domain of Dnmt3a and Dnmt3b is
required for directing DNA methylation to the major satellite repeats at peri-
centric heterochromatin. Mol. Cell. Biol. 24, 9048-9058.

Chong, S., Youngson, N.A., Whitelaw, E., 2007. Heritable germline epimutation is not
the same as transgenerational epigenetic inheritance. Nat. Genet. 39, 574-575,
author reply 575-576.

Christensen, B.C., Houseman, E.A., Marsit, CJ., Zheng, S., Wrensch, M.R,, et al,,
2009. Aging and environmental exposures alter tissue-specific DNA methylation
dependent upon CpG island context. PLoS Genet. 5, e1000602.

Ciana, P., Raviscioni, M., Mussi, P., Vegeto, E., Que, I, et al., 2003. In vivo imaging of
transcriptionally active estrogen receptors. Nat. Med. 9, 82-86.

Cooney, C.A., Dave, AA., Wolff, G.L.,, 2002. Maternal methyl supplements in mice
affect epigenetic variation and DNA methylation of offspring. ]J. Nutr. 132,
23935-2400s.

Cottrell, E.C., Seckl, ].R., 2009. Prenatal stress, glucocorticoids and the programming
of adult disease. Front. Behav. Neurosci. 3, 19.

Crews, D., 2008. Epigenetics and its implications for behavioral neuroendocrinology.
Front. Neuroendocrinol. 29, 344-357.

Crews, D., Gore, A.C., 2012. Epigenetic synthesis: a need for a new paradigm for
evolution in a contaminated world. F1000 Biol. Rep. 4, 18.

Crews, D., Gore, A.C., Hsu, T.S., Dangleben, N.L., Spinetta, M., et al., 2007. Transgener-
ational epigenetic imprints on mate preference. Proc. Natl. Acad. Sci. U.S.A. 104,
5942-5946.

Cubas, P., Vincent, C., Coen, E., 1999. An epigenetic mutation responsible for natural
variation in floral symmetry. Nature 401, 157-161.

Cuzin, F., Grandjean, V., Rassoulzadegan, M., 2008. Inherited variation at the epige-
netic level: paramutation from the plant to the mouse. Curr. Opin. Genet. Dev.
18, 193-196.

Cuzin, F., Rassoulzadegan, M., 2010. Non-Mendelian epigenetic heredity: gametic
RNAs as epigenetic regulators and transgenerational signals. Essays Biochem.
48, 101-106.

Davis, T.L,, Yang, G.J., McCarrey, ].R., Bartolomei, M.S., 2000. The H19 methylation
imprint is erased and re-established differentially on the parental alleles during
male germ cell development. Hum. Mol. Genet. 9, 2885-2894.

de Kloet, E.R.,, Joels, M., Holsboer, F., 2005. Stress and the brain: from adaptation to
disease. Nat. Rev. Neurosci. 6, 463-475.

Dean, W., Santos, F., Stojkovic, M., Zakhartchenko, V., Walter, ]., et al., 2001. Conser-
vation of methylation reprogramming in mammalian development: aberrant
reprogramming in cloned embryos. Proc. Natl. Acad. Sci. U.S.A. 98,13734-13738.

Dempster, E.L, Pidsley, R., Schalkwyk, L.C., Owens, S., Georgiades, A., et al.,, 2011.
Disease-associated epigenetic changes in monozygotic twins discordant for
schizophrenia and bipolar disorder. Hum. Mol. Genet. 20, 4786-4796.

Dias, B.G., Ressler, K., 2014. Parental olfactory experience influences behavior and
neural structure in subsequent generations. Nat. Neurosci. 17, 89-96.

Dolinoy, D.C., 2008. The agouti mouse model: an epigenetic biosensor for nutritional
and environmental alterations on the fetal epigenome. Nutr. Rev. 66, S7-S11.

Doridot, L., Houry, D., Gaillard, H., Chelbi, S.T., Barbaux, S., Vaiman, D., 2014. miR-
34aexpression, epigenetic regulation, and function in human placental diseases.
Epigenetics 9, 142-151.

Duhl, D.M,, Vrieling, H., Miller, K.A., Wolff, G.L., Barsh, G.S., 1994. Neomorphic agouti
mutations in obese yellow mice. Nat. Genet. 8, 59-65.

Dunn, G.A., Bale, T.L., 2009. Maternal high-fat diet promotes body length increases
and insulin insensitivity in second-generation mice. Endocrinology 150,
4999-5009.

Dunn, G.A,, Bale, T.L.,2011. Maternal high-fat diet effects on third-generation female
body size via the paternal lineage. Endocrinology 152, 2228-2236.

Ehrlich, M., Gama-Sosa, M.A., Huang, L.H., Midgett, R.M., Kuo, K.C., et al., 1982.
Amount and distribution of 5-methylcytosine in human DNA from different
types of tissues of cells. Nucleic Acids Res. 10, 2709-2721.

El-Sayed, A.M., Haloossim, M.R., Galea, S., Koenen, K.C., 2012. Epigenetic modifi-
cations associated with suicide and common mood and anxiety disorders: a
systematic review of the literature. Biol. Mood Anxiety Disord. 2, 10.

Fan, G., Beard, C., Chen, R.Z., Csankovszki, G., Sun, Y., et al., 2001. DNA hypomethy-
lation perturbs the function and survival of CNS neurons in postnatal animals. J.
Neurosci. 21, 788-797.

Faye-Petersen, O.M., 2008. The placenta in preterm birth. J. Clin. Pathol. 61,
1261-1275.

Feil, R, Khosla, S., 1999. Genomic imprinting in mammals: an interplay between
chromatin and DNA methylation? Trends Genet. 15, 431-435.

Feng,].,Zhou, Y., Campbell, S.L., Le, T., Li, E., et al., 2010. Dnmt1 and Dnmt3a maintain
DNA methylation and regulate synaptic function in adult forebrain neurons. Nat.
Neurosci. 13, 423-430.

Fernandez-Capetillo, O., Celeste, A., Nussenzweig, A., 2003a. Focusing on foci: H2AX
and the recruitment of DNA-damage response factors. Cell Cycle 2, 426-427.

Fernandez-Capetillo, O., Mahadevaiah, S.K., Celeste, A., Romanienko, P.J., Camerini-
Otero, R.D., et al., 2003b. H2AX is required for chromatin remodeling and
inactivation of sex chromosomes in male mouse meiosis. Dev. Cell 4, 497-508.

Filiberto, A.C., Maccani, M.A., Koestler, D., Wilhelm-Benartzi, C., Avissar-Whiting,
M, et al,, 2011. Birthweight is associated with DNA promoter methylation of
the glucocorticoid receptor in human placenta. Epigenetics 6, 566-572.

Fischer, A., Sananbenesi, F., Wang, X., Dobbin, M., Tsai, L.H., 2007. Recovery of
learning and memory is associated with chromatin remodelling. Nature 447,
178-182.

Francis, D., Diorio, J., Liu, D., Meaney, M.J., 1999. Nongenomic transmission across
generations of maternal behavior and stress responses in the rat. Science 286,
1155-1158.

Franklin, T.B., Russig, H., Weiss, 1.C., Graff, ]., Linder, N., et al., 2010. Epigenetic trans-
mission of the impact of early stress across generations. Biol. Psychiatry 68,
408-415.

Franklin, T.B., Saab, B.J., Mansuy, .M., 2012. Neural mechanisms of stress resilience
and vulnerability. Neuron 75, 747-761.

Fu, G.D., Brkic, J., Hayder, H., Peng, C., 2013. MicroRNAs in human placental devel-
opment and pregnancy complications. Int. J. Mol. Sci. 14, 5519-5544.

Fuchikami, M., Morinobu, S., Segawa, M., Okamoto, Y., Yamawaki, S., et al., 2011.
DNA methylation profiles of the brain-derived neurotrophic factor (BDNF)
gene as a potent diagnostic biomarker in major depression. PloS One 6,
e23881.

Gama-Sosa, M.A,, Wang, RY., Kuo, K.C.,, Gehrke, CW., Ehrlich, M., 1983. The 5-
methylcytosine content of highly repeated sequences in human DNA. Nucleic
Acids Res. 11, 3087-3095.

Gapp, K., Jawaid, A., Sarkies, P., Bohacek, ]J., Pelczar, P., et al., 2014. Implication of
sperm RNAs in transgenerational inheritance of the effects of early trauma in
mice. Nat. Neurosci. 17, 667-669.

Ghadirivasfi, M., Nohesara, S., Ahmadkhaniha, H.R., Eskandari, M.R., Mostafavi, S.,
et al., 2011. Hypomethylation of the serotonin receptor type-2A Gene (HTR2A)
at T102C polymorphic site in DNA derived from the saliva of patients with
schizophrenia and bipolar disorder. Am. J. Med. Genet. B: Neuropsychiatr. Genet.
156B, 536-545.

Ginsburg, M., Snow, M.H., McLaren, A., 1990. Primordial germ cells in the mouse
embryo during gastrulation. Development 110, 521-528.

Goffin, D., Allen, M., Zhang, L., Amorim, M., Wang, LT., et al,, 2012. Rett syn-
drome mutation MeCP2 T158A disrupts DNA binding, protein stability and ERP
responses. Nat. Neurosci. 15, 274-283.

Gonzales, M.L.,, LaSalle, J.M., 2010. The role of MeCP2 in brain development and
neurodevelopmental disorders. Curr. Psychiatry Rep. 12, 127-134.

Grandjean, V., Gounon, P., Wagner, N., Martin, L., Wagner, K.D., et al., 2009. The miR-
124-Sox9 paramutation: RNA-mediated epigenetic control of embryonic and
adult growth. Development 136, 3647-3655.

Grayson, D.R,, Jia, X.M., Chen, Y., Sharma, R.P., Mitchell, C.P., et al., 2005. Reelin
promoter hypermethylation in schizophrenia. Proc. Natl. Acad. Sci. U.S.A. 102,
9341-9346.

Greer, E.L., Maures, T.J., Ucar, D., Hauswirth, A.G., Mancini, E., et al., 2011. Transgen-
erational epigenetic inheritance of longevity in Caenorhabditis elegans. Nature
479, 365-371.

Grigoriu, A., Ferreira, ].C., Choufani, S., Baczyk, D., Kingdom, ., Weksberg, R.,2011. Cell
specific patterns of methylation in the human placenta. Epigenetics 6, 368-379.

Grizenko, N., Fortier, M.E., Zadorozny, C., Thakur, G., Schmitz, N., et al., 2012. Mater-
nal stress during pregnancy, ADHD symptomatology in children and genotype:
gene-environment interaction. J. Can. Acad. Child Adolesc. Psychiatry 21, 9-15.

Guibert, S., Forne, T., Weber, M., 2012. Global profiling of DNA methylation erasure
in mouse primordial germ cells. Genome Res. 22, 633-641.

Hackett, ]J.A., Sengupta, R., Zylicz, ]J.,, Murakami, K, Lee, C, et al, 2013.
Germline DNA demethylation dynamics and imprint erasure through 5-
hydroxymethylcytosine. Science 339, 448-452.

Hajkova, P., Ancelin, K., Waldmann, T., Lacoste, N., Lange, U.C., et al., 2008. Chromatin
dynamics during epigenetic reprogramming in the mouse germ line. Nature 452,
877-881.

Hajkova, P., Erhardt, S., Lane, N., Haaf, T., EI-Maarri, O., et al., 2002. Epigenetic repro-
gramming in mouse primordial germ cells. Mech. Dev. 117, 15-23.

Harris, A., Seckl, J., 2011. Glucocorticoids, prenatal stress and the programming of
disease. Horm. Behav. 59, 279-289.

Heijmans, B.T., Tobi, E.W.,, Stein, A.D., Putter, H., Blauw, G.J., et al., 2008. Persistent
epigenetic differences associated with prenatal exposure to famine in humans.
Proc. Natl. Acad. Sci. U.S.A. 105, 17046-17049.

Hellstrom, I.C., Dhir, S.K,, Diorio, J.C., Meaney, M.J., 2012. Maternal licking regulates
hippocampal glucocorticoid receptor transcription through a thyroid hormone-
serotonin-NGFI-A signalling cascade. Philos. Trans. R. Soc. Lond. B: Biol. Sci. 367,
2495-2510.

Hemberger, M., Dean, W., Reik, W., 2009. Epigenetic dynamics of stem cells and cell
lineage commitment: digging Waddington’s canal. Nat. Rev. Mol. Cell Biol. 10,
526-537.

Henry, C., Guegant, G., Cador, M., Arnauld, E., Arsaut, ., et al., 1995. Prenatal stress
in rats facilitates amphetamine-induced sensitization and induces long-lasting


http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555

88 0. Babenko et al. / Neuroscience and Biobehavioral Reviews 48 (2015) 70-91

changes in dopamine receptors in the nucleus accumbens. Brain Res. 685,
179-186.

Henry, C., Kabbaj, M., Simon, H., Le Moal, M., Maccari, S., 1994. Prenatal stress
increases the hypothalamo-pituitary-adrenal axis response in young and adult
rats. J. Neuroendocrinol. 6, 341-345.

Herman, H., Lu, M., Anggraini, M., Sikora, A., Chang, Y., et al., 2003. Trans allele
methylation and paramutation-like effects in mice. Nat. Genet. 34, 199-202.

Hitchins, M.P., Wong, ].J., Suthers, G., Suter, C.M., Martin, D.I, et al., 2007. Inheri-
tance of a cancer-associated MLH1 germ-line epimutation. New Engl. ]J. Med.
356, 697-705.

Ho, L., Crabtree, G.R.,2010. Chromatin remodelling during development. Nature 463,
474-484.

Hogg, K., Blair, ].D., McFadden, D.E., von Dadelszen, P., Robinson, W.P., 2013. Early
onset pre-eclampsia is associated with altered DNA methylation of cortisol-
signalling and steroidogenic genes in the placenta. PloS One 8, e62969.

Holloway, T., Moreno, J.L., Umali, A., Rayannavar, V., Hodes, G.E., et al., 2013. Prenatal
stress induces schizophrenia-like alterations of serotonin 2A and metabotropic
glutamate 2 receptors in the adult offspring: role of maternal immune system.
J. Neurosci. 33, 1088-1098.

Horsthemke, B., 2007. Heritable germline epimutations in humans. Nat. Genet. 39,
573-574, author reply 575-576.

Howerton, C.L., Morgan, C.P., Fischer, D.B., Bale, T.L., 2013. O-GIcNAc transferase
(OGT) as a placental biomarker of maternal stress and reprogramming of CNS
gene transcription in development. Proc. Natl. Acad. Sci. U.S.A. 110, 5169-5174.

Howlett, S.K., Reik, W., 1991. Methylation levels of maternal and paternal genomes
during preimplantation development. Development 113, 119-127.

Hsieh, J., Gage, F.H., 2005. Chromatin remodeling in neural development and plas-
ticity. Curr. Opin. Cell Biol. 17, 664-671.

Huck, UW., Labov, ].B., Lisk, R.D., 1987. Food-restricting first generation juvenile
female hamsters (Mesocricetus auratus) affects sex ratio and growth of third
generation offspring. Biol. Reprod. 37, 612-617.

Huppertz, B., 2011. Placental pathology in pregnancy complications. Thromb. Res.
127 (Suppl. 3), S96-S99.

Hutnick, LK., Golshani, P., Namihira, M., Xue, Z., Matynia, A., et al.,, 2009. DNA
hypomethylation restricted to the murine forebrain induces cortical degen-
eration and impairs postnatal neuronal maturation. Hum. Mol. Genet. 18,
2875-2888.

Huttunen, M.O., Niskanen, P., 1978. Prenatal loss of father and psychiatric disorders.
Arch. Gen. Psychiatry 35, 429-431.

Ismail, N., Garas, P., Blaustein, ].D., 2011. Long-term effects of pubertal stressors
on female sexual receptivity and estrogen receptor-alpha expression in CD-1
female mice. Horm. Behav. 59, 565-571.

Jensen Pena, C., Monk, C., Champagne, F.A., 2012. Epigenetic effects of prenatal stress
on 11beta-hydroxysteroid dehydrogenase-2 in the placenta and fetal brain. PloS
One 7,e39791.

Jin, X.F., Wy, N., Wang, L., Li, ]., 2013. Circulating microRNAs: a novel class of potential
biomarkers for diagnosing and prognosing central nervous system diseases. Cell.
Mol. Neurobiol. 33, 601-613.

Kaati, G., Bygren, L.O., Edvinsson, S., 2002. Cardiovascular and diabetes mortality
determined by nutrition during parents’ and grandparents’ slow growth period.
Eur. J. Hum. Genet. 10, 682-688.

Kahn, AlJ., 1970. Alteration of paternal environment prior to mating: effect on
hemoglobin concentration in offspring of CF1 mice. Growth 34, 215-220.

Kahn, AJ]., 1982. Alterability of development of hemoglobin concentration in mice:
transmission of changes to the next generation. Growth 46, 247-258.

Kaneko-Ishino, T., Ishino, F., 2010. Retrotransposon silencing by DNA methylation
contributed to the evolution of placentation and genomic imprinting in mam-
mals. Dev. Growth Differ. 52, 533-543.

Kapoor, A., Matthews, S.G., 2005. Short periods of prenatal stress affect growth,
behaviour and hypothalamo-pituitary-adrenal axis activity in male guinea pig
offspring. J. Physiol. 566, 967-977.

Karandrea, D., Kittas, C., Kitraki, E.,2002. Forced swimming differentially affects male
and female brain corticosteroid receptors. Neuroendocrinology 75, 217-226.

Kathiria, P., Sidler, C., Golubov, A., Kalischuk, M., Kawchuk, L.M., Kovalchuk, I., 2010.
Tobacco mosaic virus infection results in an increase in recombination frequency
and resistance to viral, bacterial, and fungal pathogens in the progeny of infected
tobacco plants. Plant Physiol. 153, 1859-1870.

Katz, DJ., Edwards, T.M., Reinke, V., Kelly, W.G., 2009. A C. elegans LSD1 demethylase
contributes to germline immortality by reprogramming epigenetic memory. Cell
137,308-320.

Khashan, A.S., Abel, KM., McNamee, R., Pedersen, M.G., Webb, R.T., et al., 2008.
Higher risk of offspring schizophrenia following antenatal maternal exposure
to severe adverse life events. Arch. Gen. Psychiatry 65, 146-152.

Khashan, A.S., McNamee, R., Henriksen, T.B., Pedersen, M.G., Kenny, L.C., et al.,
2011. Risk of affective disorders following prenatal exposure to severe
life events: a Danish population-based cohort study. ]. Psychiatr. Res. 45,
879-885.

Kiani, J., Grandjean, V., Liebers, R., Tuorto, F., Ghanbarian, H., et al., 2013. RNA-
mediated epigenetic heredity requires the cytosine methyltransferase Dnmt2.
PLoS Genet. 9.

Kim-Cohen, ]., Caspi, A., Taylor, A., Williams, B., Newcombe, R, et al., 2006. MAOA,
maltreatment, and gene-environment interaction predicting children’s mental
health: new evidence and a meta-analysis. Mol. Psychiatry 11, 903-913.

Kim, J., Krichevsky, A., Grad, Y., Hayes, G.D., Kosik, K.S., et al., 2004. Identification
of many microRNAs that copurify with polyribosomes in mammalian neurons.
Proc. Natl. Acad. Sci. U.S.A. 101, 360-365.

King, S., Dancause, K., Turcotte-Tremblay, A.M., Veru, F., Laplante, D.P., 2012. Using
natural disasters to study the effects of prenatal maternal stress on child health
and development. Birth Defects Res. C 96, 273-288.

Kinney, D.K,, Levy, D.L., Yurgelun-Todd, D.A., Lajonchere, C.M., Holzman, P.S., 1999.
Eye-tracking dysfunction and birth-month weather in schizophrenia. J. Abnorm.
Psychol. 108, 359-362.

Kinney, D.K., Miller, A.M., Crowley, D.J., Huang, E., Gerber, E., 2008a. Autism preva-
lence following prenatal exposure to hurricanes and tropical storms in Louisiana.
J. Autism Dev. Disord. 38, 481-488.

Kinney, D.K., Munir, K.M., Crowley, D.J., Miller, A.M., 2008b. Prenatal stress and risk
for autism. Neurosci. Biobehav. Rev. 32, 1519-1532.

Kinnunen, A.K., Koenig, ].I, Bilbe, G., 2003. Repeated variable prenatal stress alters
pre- and postsynaptic gene expression in the rat frontal pole. J. Neurochem. 86,
736-748.

Klein, CJ., Botuyan, M.V., Wu, Y., Ward, CJ., Nicholson, G.A,, et al., 2011. Mutations in
DNMTT1 cause hereditary sensory neuropathy with dementia and hearing loss.
Nat. Genet. 43, 595-600.

Koenig, ].I, Elmer, G.I, Shepard, P.D., Lee, P.R., Mayo, C., et al., 2005. Prenatal exposure
to arepeated variable stress paradigm elicits behavioral and neuroendocrinolog-
ical changes in the adult offspring: potential relevance to schizophrenia. Behav.
Brain Res. 156, 251-261.

Kondo, T., Raff, M., 2004. Chromatin remodeling and histone modification in the
conversion of oligodendrocyte precursors to neural stem cells. Genes Dev. 18,
2963-2972.

Kovalchuk, I, 2012. Transgenerational epigenetic inheritance in animals. Front.
Genet. 3, 76.

Kovalchuk, I., Kovalchuk, O., 2003. A new use for transgenic plants — environmental
biomonitors. Biotechnol. Genet. Eng. Rev. 20, 23-45.

Krichevsky, A.M., King, K.S., Donahue, C.P., Khrapko, K., Kosik, K.S.,2003. A microRNA
array reveals extensive regulation of microRNAs during brain development. RNA
9,1274-1281.

Kulkarni, A., Chavan-Gautam, P., Mehendale, S., Yadav, H., Joshi, S., 2011. Global DNA
methylation patterns in placenta and its association with maternal hypertension
in pre-eclampsia. DNA Cell Biol. 30, 79-84.

Kuratomi, G., Iwamoto, K., Bundo, M., Kusumi, I, Kato, N., et al., 2008. Aberrant
DNA methylation associated with bipolar disorder identified from discordant
monozygotic twins. Mol. Psychiatry 13, 429-441.

Kye, MJ., Liu, T., Levy, S.F, Xu, N.L, Groves, B.B., et al, 2007. Somatoden-
dritic microRNAs identified by laser capture and multiplex RT-PCR. RNA 13,
1224-1234.

Lane, N., Dean, W., Erhardt, S., Hajkova, P., Surani, A., et al., 2003. Resistance of
IAPs to methylation reprogramming may provide a mechanism for epigenetic
inheritance in the mouse. Genesis 35, 88-93.

Laroche, ]., Gasbarro, L., Herman, ].P., Blaustein, J.D., 2009. Reduced behavioral
response to gonadal hormones in mice shipped during the peripuber-
tal/adolescent period. Endocrinology 150, 2351-2358.

Lau, P, Verrier,].D., Nielsen, J.A., Johnson, K.R., Notterpek, L., Hudson, L.D., 2008. Iden-
tification of dynamically regulated microRNA and mRNA networks in developing
oligodendrocytes. ]. Neurosci. 28, 11720-11730.

Lee, P.R, Brady, D.L.,, Shapiro, R.A., Dorsa, D.M., Koenig, J.I, 2007. Prenatal stress
generates deficits in rat social behavior: reversal by oxytocin. Brain Res. 1156,
152-167.

Letzen, B.S,, Liu, C,, Thakor, N.V., Gearhart, ].D., All, A.H., Kerr, C.L., 2010. MicroRNA
expression profiling of oligodendrocyte differentiation from human embryonic
stem cells. PloS One 5, e10480.

Leung, A.K,, Sharp, P.A., 2010. MicroRNA functions in stress responses. Mol. Cell 40,
205-215.

Li, E., Bestor, T.H., Jaenisch, R., 1992. Targeted mutation of the DNA methyltransferase
gene results in embryonic lethality. Cell 69, 915-926.

Li, ].Y., Lees-Murdock, DJ., Xu, G.L., Walsh, C.P., 2004. Timing of establishment of
paternal methylation imprints in the mouse. Genomics 84, 952-960.

Lister, R., Mukamel, E.A., Nery, J.R., Urich, M., Puddifoot, C.A., et al., 2013. Global
epigenomic reconfiguration during mammalian brain development. Science
341, 1237905.

Lister, R,, Pelizzola, M., Dowen, RH., Hawkins, R.D., Hon, G., et al., 2009. Human
DNA methylomes at base resolution show widespread epigenomic differences.
Nature 462, 315-322.

Liu, D., Diorio, J., Tannenbaum, B., Caldji, C., Francis, D., et al., 1997. Maternal care,
hippocampal glucocorticoid receptors, and hypothalamic-pituitary-adrenal
responses to stress. Science 277, 1659-1662.

Liu, J., Chen, J., Ehrlich, S., Walton, E., White, T,, et al., 2014. Methylation patterns
in whole blood correlate with symptoms in schizophrenia patients. Schizophr.
Bull. 40, 769-776.

Lock, L.F., Takagi, N., Martin, G.R., 1987. Methylation of the Hprt gene on the inactive
X occurs after chromosome inactivation. Cell 48, 39-46.

Luna, E., Bruce, T.J.A., Roberts, M.R,, Flors, V., Ton, J., 2012. Next-generation systemic
acquired resistance. Plant Physiol. 158, 844-853.

Mahony, R., McKeating, A., Murphy, T., McAuliffe, F., O’'Herlihy, C., Foley, M., 2010.
Appropriate antenatal corticosteroid use in women at risk for preterm birth
before 34 weeks of gestation. BJOG 117, 963-967.

Makeyev, E.V., Zhang, ]., Carrasco, M.A., Maniatis, T., 2007. The microRNA miR-124
promotes neuronal differentiation by triggering brain-specific alternative pre-
mRNA splicing. Mol. Cell 27, 435-448.

Malaspina, D., Corcoran, C., Kleinhaus, K.R., Perrin, M.C., Fennig, S., et al., 2008.
Acute maternal stress in pregnancy and schizophrenia in offspring: a cohort
prospective study. BMC Psychiatry 8, 71.


http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0615
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0620
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0625
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0635
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0640
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0645
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0650
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0655
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0660
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0665
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0670
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0675
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0680
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0685
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0690
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0700
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0705
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0710
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0715
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0720
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0725
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0730
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0735
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0740
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0745
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0750
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0755
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0755
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0755
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0755
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0755
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0755
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0755
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0755
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0755
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0760
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0765
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0770
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0775
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0780
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0785
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0790
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0795
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0800
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0805
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0810
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0815
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0820
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0825
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0830
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0835
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0840
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0845
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0850
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0855
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0860
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0865

0. Babenko et al. / Neuroscience and Biobehavioral Reviews 48 (2015) 70-91 89

Markham, J.A., Koenig, ].I., 2011. Prenatal stress: role in psychotic and depressive
diseases. Psychopharmacology (Berl) 214, 89-106.

Markham, J.A., Mullins, S.E., Koenig, J.I., 2013. Periadolescent maturation of the pre-
frontal cortex is sex-specific and is disrupted by prenatal stress. J. Comp. Neurol.
521, 1828-1843.

Markham, J.A., Taylor, A.R., Taylor, S.B., Bell, D.B., Koenig, ].I., 2010. Characterization
of the cognitive impairments induced by prenatal exposure to stress in the rat.
Front. Behav. Neurosci. 4, 173.

Matrisciano, F., Tueting, P., Dalal, I., Kadriu, B., Grayson, D.R,, et al., 2013. Epigenetic
modifications of GABAergic interneurons are associated with the schizophrenia-
like phenotype induced by prenatal stress in mice. Neuropharmacology 68,
184-194.

Maunakea, A.K., Nagarajan, R.P., Bilenky, M., Ballinger, T.J., D’Souza, C,, et al., 2010.
Conserved role of intragenic DNA methylation in regulating alternative promot-
ers. Nature 466, 253-257.

Mayer, W., Niveleau, A., Walter, ]., Fundele, R., Haaf, T., 2000. Embryogenesis —
demethylation of the zygotic paternal genome. Nature 403, 501-502.

McCarthy, M.M., Auger, A.P., Bale, T.L., De Vries, G.J., Dunn, G.A,, et al., 2009. The
epigenetics of sex differences in the brain. J. Neurosci. 29, 12815-12823.

McEwen, B.S., 1987. Steroid hormones and brain development: some guidelines
for understanding actions of pseudohormones and other toxic agents. Environ.
Health Perspect. 74, 177-184.

McEwen, B.S., 1992. Steroid hormones: effect on brain development and function.
Horm. Res. 37 (Suppl. 3), 1-10.

McEwen, B.S., Davis, P.G., Parsons, B., Pfaff, D.W., 1979. The brain as a target for
steroid hormone action. Annu. Rev. Neurosci. 2, 65-112.

McGinnis, M.Y., Lumia, A.R., McEwen, B.S., 1985. Increased estrogen receptor binding
in amygdala correlates with facilitation of feminine sexual behavior induced by
olfactory bulbectomy. Brain Res. 334, 19-25.

McGowan, P.O., Sasaki, A., D’Alessio, A.C., Dymoyv, S., Labonte, B., et al., 2009. Epige-
netic regulation of the glucocorticoid receptor in human brain associates with
childhood abuse. Nat. Neurosci. 12, 342-348.

Meyer, P., Heidmann, I., Niedenhof, 1., 1993. Differences in DNA-methylation are
associated with a paramutation phenomenon in transgenic petunia. Plant J. 4,
89-100.

Migicovsky, Z., Kovalchuk, 1., 2011. Epigenetic memory in mammals. Front. Genet.
2,28.

Mill, J., Petronis, A., 2008. Pre- and peri-natal environmental risks for attention-
deficit hyperactivity disorder (ADHD): the potential role of epigenetic processes
in mediating susceptibility. J. Child Psychol. Psychiatry 49, 1020-1030.

Mill, J., Tang, T., Kaminsky, Z., Khare, T., Yazdanpanah, S., et al., 2008. Epigenomic
profiling reveals DNA-methylation changes associated with major psychosis.
Am. J. Hum. Genet. 82, 696-711.

Miller, B.H., Wahlestedt, C., 2010. MicroRNA dysregulation in psychiatric disease.
Brain Res. 1338, 89-99.

Miltenberger, R.J., Mynatt, R.L., Wilkinson, J.E., Woychik, R.P., 1997. The role of the
agouti gene in the yellow obese syndrome. J. Nutr. 127, 19025-1907S.

Mohandas, T., Sparkes, R.S., Shapiro, LJ., 1981. Reactivation of an inactive human
X chromosome: evidence for X inactivation by DNA methylation. Science 211,
393-396.

Monk, D., Arnaud, P., Apostolidou, S., Hills, F.A., Kelsey, G., et al., 2006. Limited evo-
lutionary conservation of imprinting in the human placenta. Proc. Natl. Acad.
Sci. U.S.A. 103, 6623-6628.

Monk, M., Boubelik, M., Lehnert, S., 1987. Temporal and regional changes in DNA
methylation in the embryonic, extraembryonic and germ cell lineages during
mouse embryo development. Development 99, 371-382.

Moreau, M.P., Bruse, S.E., Jornsten, R,, Liu, Y., Brzustowicz, L.M., 2013. Chronological
changes in microRNA expression in the developing human brain. PloS One 8,
e60480.

Morgan, H.D., Sutherland, H.G., Martin, D.I., Whitelaw, E., 1999. Epigenetic inheri-
tance at the agouti locus in the mouse. Nat. Genet. 23, 314-318.

Mouillet, J.F., Chu, T.J., Sadovsky, Y., 2011. Expression patterns of placental microR-
NAs. Birth Defects Res. A 91, 737-743.

Mueller, B.R., Bale, T.L., 2008. Sex-specific programming of offspring emotionality
after stress early in pregnancy. ]. Neurosci. 28, 9055-9065.

Murgatroyd, C., Patchev, A.V., Wu, Y., Micale, V., Bockmuhl, Y., et al., 2009. Dynamic
DNA methylation programs persistent adverse effects of early-life stress. Nat.
Neurosci. 12, 1559.

Myhrman, A., Rantakallio, P., [sohanni, M., Jones, P., Partanen, U., 1996. Unwant-
edness of a pregnancy and schizophrenia in the child. Br. J. Psychiatry 169,
637-640.

Nestor, C.E., Ottaviano, R., Reddington, J., Sproul, D., Reinhardt, D., et al., 2012. Tis-
sue type is a major modifier of the 5-hydroxymethylcytosine content of human
genes. Genome Res. 22, 467-477.

Newell-Price, ]., Clark, AJ., King, P., 2000. DNA methylation and silencing of gene
expression. Trends Endocrinol. Metab. 11, 142-148.

Nguyen, A, Rauch, T.A,, Pfeifer, G.P., Hu, V.W.,, 2010. Global methylation profiling of
lymphoblastoid cell lines reveals epigenetic contributions to autism spectrum
disorders and a novel autism candidate gene, RORA, whose protein product is
reduced in autistic brain. FASEB ]. 24, 3036-3051.

Nilsson, E., Larsen, G., Manikkam, M., Guerrero-Bosagna, C., Savenkova, M.L,, Skinner,
M.K,, 2012. Environmentally induced epigenetic transgenerational inheritance
of ovarian disease. PloS One 7, e36129.

Nilsson, E.E., Anway, M.D., Stanfield, ]., Skinner, M.K., 2008. Transgenerational epi-
genetic effects of the endocrine disruptor vinclozolin on pregnancies and female
adult onset disease. Reproduction 135, 713-721.

Nock, B., Blaustein, ].D., Feder, H.H., 1981. Changes in noradrenergic transmission
alter the concentration of cytoplasmic progestin receptors in hypothalamus.
Brain Res. 207, 371-396.

Novakovic, B., Saffery, R., 2012. The ever growing complexity of placental epigenet-
ics - role in adverse pregnancy outcomes and fetal programming. Placenta 33,
959-970.

O’Connor, T.G., Heron, J., Golding, ., Beveridge, M., Glover, V., 2002. Maternal ante-
natal anxiety and children’s behavioural/emotional problems at 4 years. Report
from the Avon Longitudinal Study of Parents and Children. Br. J. Psychiatry 180,
502-508.

O’Connor, T.G., Heron, J., Golding, ]., Glover, V., 2003. Maternal antenatal anxiety and
behavioural/emotional problems in children: a test of a programming hypoth-
esis. J. Child Psychol. Psychiatry 44, 1025-1036.

O’Malley, B.W., Schrader, W.T., Mani, S., Smith, C., Weigel, N.L,, et al., 1995. An alter-
native ligand-independent pathway for activation of steroid receptors. Recent
Prog. Horm. Res. 50, 333-347.

Oberlander, T.F., Weinberg, ]., Papsdorf, M., Grunau, R., Misri, S., Devlin, A.M., 2008.
Prenatal exposure to maternal depression, neonatal methylation of human
glucocorticoid receptor gene (NR3C1) and infant cortisol stress responses. Epi-
genetics 3, 97-106.

Okano, M., Bell, D.W., Haber, D.A,, Li, E., 1999. DNA methyltransferases Dnmt3a and
Dnmt3b are essential for de novo methylation and mammalian development.
Cell 99, 247-257.

Olesen, K.M.,, Jessen, H.M., Auger, CJ., Auger, A.P., 2005. Dopaminergic activation of
estrogen receptors in neonatal brain alters progestin receptor expression and
juvenile social play behavior. Endocrinology 146, 3705-3712.

Oliver, P.L.,, Davies, K.E., 2009. Interaction between environmental and genetic fac-
tors modulates schizophrenic endophenotypes in the Snap-25 mouse mutant
blind-drunk. Hum. Mol. Genet. 18, 4576-4589.

Oswald, J., Engemann, S., Lane, N., Mayer, W., Olek, A., et al., 2000. Active demethy-
lation of the paternal genome in the mouse zygote. Curr. Biol. 10, 475-478.
Painter, R.C., de Rooij, S.R., Bossuyt, P.M., Simmers, T.A., Osmond, C., et al., 2006. Early
onset of coronary artery disease after prenatal exposure to the Dutch famine.

Am. ]. Clin. Nutr. 84, 322-327, quiz 466-467.

Painter, R.C., Roseboom, T.., Bleker, O.P., 2005a. Prenatal exposure to the Dutch
famine and disease in later life: an overview. Reprod. Toxicol. 20, 345-352.
Painter, R.C., Roseboom, T.J., van Montfrans, G.A., Bossuyt, P.M., Krediet, R.T., et al.,
2005b. Microalbuminuria in adults after prenatal exposure to the Dutch famine.

J. Am. Soc. Nephrol. 16, 189-194.

Perrin, D., Ballestar, E., Fraga, M.F., Frappart, L., Esteller, M., et al., 2007. Specific
hypermethylation of LINE-1 elements during abnormal overgrowth and differ-
entiation of human placenta. Oncogene 26, 2518-2524.

Ponomarev, E.D., Veremeyko, T., Barteneva, N., Krichevsky, A.M., Weiner, H.L., 2011.
MicroRNA-124 promotes microglia quiescence and suppresses EAE by deacti-
vating macrophages via the C/EBP-alpha-PU.1 pathway. Nat. Med. 17, 64-70.

Popp, C.,Dean,W., Feng, S., Cokus, S.J., Andrews, S., et al., 2010. Genome-wide erasure
of DNA methylation in mouse primordial germ cells is affected by AID deficiency.
Nature 463, 1101-1105.

Rakyan, V.K,, Blewitt, M.E., Druker, R., Preis, ].I., Whitelaw, E., 2002. Metastable epi-
alleles in mammals. Trends Genet. 18, 348-351.

Rakyan, V.K, Chong, S., Champ, M.E., Cuthbert, P.C., Morgan, H.D., et al., 2003.
Transgenerational inheritance of epigenetic states at the murine Axin(Fu) allele
occurs after maternal and paternal transmission. Proc. Natl. Acad. Sci. U.S.A. 100,
2538-2543.

Rasmann, S., De Vos, M., Casteel, C.L., Tian, D., Halitschke, R., et al., 2012. Herbivory
in the previous generation primes plants for enhanced insect resistance. Plant
Physiol. 158, 854-863.

Rassoulzadegan, M., Grandjean, V., Gounon, P., Vincent, S., Gillot, I, Cuzin, F.,
2006. RNA-mediated non-Mendelian inheritance of an epigenetic change in the
mouse. Nature 441, 469-474.

Ravelli, A.C., van Der Meulen, ].H., Osmond, C., Barker, D.]., Bleker, O.P., 1999. Obesity
at the age of 50y in men and women exposed to famine prenatally. Am. J. Clin.
Nutr. 70, 811-816.

Reik, W., Collick, A., Norris, M.L., Barton, S.C., Surani, M.A., 1987. Genomic imprint-
ing determines methylation of parental alleles in transgenic mice. Nature 328,
248-251.

Renthal, N.E., Chen, C.C., Williams, K.C., Gerard, R.D., Prange-Kiel, ., Mendelson, C.R.,
2010. miR-200 family and targets, ZEB1 and ZEB2, modulate uterine quiescence
and contractility during pregnancy and labor. Proc. Natl. Acad. Sci. U.S.A. 107,
20828-20833.

Rhee, K.D., Yy, ]., Zhao, C.Y., Fan, G., Yang, X.J., 2012. Dnmt1-dependent DNA methy-
lation is essential for photoreceptor terminal differentiation and retinal neuron
survival. Cell Death Dis. 3, e427.

Rodgers, A.B., Morgan, C.P., Bronson, S.L.,, Revello, S., Bale, T.L., 2013. Paternal stress
exposure alters sperm microRNA content and reprograms offspring HPA stress
axis regulation. ]. Neurosci. 33, 9003-9012.

Rodriguez, A., Bohlin, G., 2005. Are maternal smoking and stress during preg-
nancy related to ADHD symptoms in children? J. Child Psychol. Psychiatry 46,
246-254.

Ronald, A., Pennell, C.E., Whitehouse, A.J., 2010. Prenatal maternal stress associated
with ADHD and autistic traits in early childhood. Front. Psychol. 1, 223.

Roseboom, TJ., van der Meulen, ].H., Ravelli, A.C., Osmond, C., Barker, D.J., Bleker,
0.P., 2001. Effects of prenatal exposure to the Dutch famine on adult disease in
later life: an overview. Twin Res. 4, 293-298.

Roth, T.L., Lubin, F.D., Funk, AJ., Sweatt, ]J.D., 2009. Lasting epigenetic influence of
early-life adversity on the BDNF gene. Biol. Psychiatry 65, 760-769.


http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0870
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0875
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0880
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0885
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0890
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0895
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0900
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0905
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0910
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0915
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0920
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0925
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0930
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0935
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0935
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0935
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0935
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0935
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0935
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0935
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0935
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0940
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0945
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0950
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0955
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0960
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0965
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0970
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0975
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0980
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0985
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0990
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref0995
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1000
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1005
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1010
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1015
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1020
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1025
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1030
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1035
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1040
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1045
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1050
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1055
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1060
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1065
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1070
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1075
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1080
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1085
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1090
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1095
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1100
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1105
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1110
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1115
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1120
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1125
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1130
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1135
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1140
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1145
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1150
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1155
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1160
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1165
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1170

90 0. Babenko et al. / Neuroscience and Biobehavioral Reviews 48 (2015) 70-91

Rotter, A., Asemann, R, Decker, A., Kornhuber, J., Biermann, T., 2011. Orexin expres-
sion and promoter-methylation in peripheral blood of patients suffering from
major depressive disorder. J. Affect. Disord. 131, 186-192.

Sado, T., Okano, M., Li, E., Sasaki, H., 2004. De novo DNA methylation is dispensable
for the initiation and propagation of X chromosome inactivation. Development
131,975-982.

Salaria, S., Chana, G., Caldara, F., Feltrin, E., Altieri, M., et al., 2006. Microarray
analysis of cultured human brain aggregates following cortisol exposure: impli-
cations for cellular functions relevant to mood disorders. Neurobiol. Dis. 23,
630-636.

Sanford, ].P., Clark, H.J., Chapman, V.M., Rossant, |., 1987. Differences in DNA methy-
lation during oogenesis and spermatogenesis and their persistence during early
embryogenesis in the mouse. Genes Dev. 1, 1039-1046.

Sapolsky, R.M., 2000. Stress hormones: good and bad. Neurobiol. Dis. 7, 540-542.

Schanen, N.C., 2006. Epigenetics of autism spectrum disorders. Hum. Mol. Genet. 15
(Spec. No. 2), R138-R150.

Schmitz, C., Rhodes, M.E., Bludau, M., Kaplan, S., Ong, P., et al., 2002. Depression:
reduced number of granule cells in the hippocampus of female, but not male,
rats due to prenatal restraint stress. Mol. Psychiatry 7, 810-813.

Schouten, M., Aschrafi, A., Bielefeld, P., Doxakis, E., Fitzsimons, C.P.,2013. microRNAs
and the regulation of neuronal plasticity under stress conditions. Neuroscience
241, 188-205.

Schratt, G.M., Tuebing, F., Nigh, E.A., Kane, C.G., Sabatini, M.E., et al., 2006. A brain-
specific microRNA regulates dendritic spine development. Nature 439, 283-289.

Schroeder, D.1, Blair, ].D., Lott, P., Yu, H.O., Hong, D., et al., 2013. The human placenta
methylome. Proc. Natl. Acad. Sci. U.S.A. 110, 6037-6042.

Schroeder, D.I,, Lott, P., Korf, I., LaSalle, ].M., 2011. Large-scale methylation domains
mark a functional subset of neuronally expressed genes. Genome Res. 21,
1583-1591.

Schwab, M., 2009. [Intrauterine programming of disorders of brain function in later
life]. Gynakol. Geburtshilfliche Rundsch. 49, 13-28.

Schwab, M., Roedel, M., Anwar, M.A., Muller, T., Schubert, H., et al., 2000. Effects
of betamethasone administration to the fetal sheep in late gestation on fetal
cerebral blood flow. J. Physiol. 528, 619-632.

Schwab, M., Schmidt, K., Roedel, M., Mueller, T., Schubert, H., et al., 2001. Non-linear
changes of electrocortical activity after antenatal betamethasone treatment in
fetal sheep. J. Physiol. 531, 535-543.

Seckl, J.R., 1998. Physiologic programming of the fetus. Clin. Perinatol. 25, 939-962,
vii.

Secoli, S.R., Teixeira, N.A., 1998. Chronic prenatal stress affects development and
behavioral depression in rats. Stress 2, 273-280.

Seisenberger, S., Andrews, S., Krueger, F., Arand, J., Walter, J., et al., 2012. The dynam-
ics of genome-wide DNA methylation reprogramming in mouse primordial
germ cells. Mol. Cell 48, 849-862.

Seisenberger, S., Peat, ].R., Hore, T.A., Santos, F., Dean, W., Reik, W., 2013. Repro-
gramming DNA methylation in the mammalian life cycle: building and breaking
epigenetic barriers. Philos. Trans. R. Soc. Lond. B: Biol. Sci. 368, 20110330.

Seki, Y., Hayashi, K., Itoh, K., Mizugaki, M., Saitou, M., Matsui, Y., 2005. Extensive and
orderly reprogramming of genome-wide chromatin modifications associated
with specification and early development of germ cells in mice. Dev. Biol. 278,
440-458.

Seki, Y., Yamaji, M., Yabuta, Y., Sano, M., Shigeta, M., et al., 2007. Cellular dynam-
ics associated with the genome-wide epigenetic reprogramming in migrating
primordial germ cells in mice. Development 134, 2627-2638.

Selten, ].P., Cantor-Graae, E., Nahon, D., Levav, I, Aleman, A., Kahn, R.S.,2003. No rela-
tionship between risk of schizophrenia and prenatal exposure to stress during
the Six-Day War or Yom Kippur War in Israel. Schizophr. Res. 63, 131-135.

Selten, J.P., van der Graaf, Y., van Duursen, R., Gispen-de Wied, C.C., Kahn, R.S.,
1999. Psychotic illness after prenatal exposure to the 1953 Dutch Flood Disaster.
Schizophr. Res. 35, 243-245.

Selye, H., 1936. A syndrome produced by diverse nocuous agents. Nature 138, 32.

Seong, K.H., Li, D., Shimizu, H., Nakamura, R., Ishii, S., 2011. Inheritance of stress-
induced, ATF-2-dependent epigenetic change. Cell 145, 1049-1061.

Sharp, H., Pickles, A., Meaney, M., Marshall, K., Tibu, F., Hill, J., 2012. Frequency of
infant stroking reported by mothers moderates the effect of prenatal depression
on infant behavioural and physiological outcomes. PloS One 7, e45446.

Sidorenko, L.V., Peterson, T.,2001. Transgene-induced silencing identifies sequences
involved in the establishment of paramutation of the maize p1 gene. Plant Cell
13,319-335.

Sinkkonen, L., Hugenschmidt, T., Berninger, P., Gaidatzis, D., Mohn, F., et al., 2008.
MicroRNAs control de novo DNA methylation through regulation of transcrip-
tional repressors in mouse embryonic stem cells. Nat. Struct. Mol. Biol. 15,
259-267.

Skinner, M.K,, 2008. What is an epigenetic transgenerational phenotype? F3 or F2.
Reprod. Toxicol. 25, 2-6.

Skinner, M.K., 2014. Environmental stress and epigenetic transgenerational inheri-
tance. BMC Med. 12, 153.

Skinner, M.K., Haque, C.G., Nilsson, E., Bhandari, R., McCarrey, J.R., 2013. Environ-
mentally induced transgenerational epigenetic reprogramming of primordial
germ cells and the subsequent germ line. PloS One 8, e66318.

Slaughter, A., Daniel, X., Flors, V., Luna, E., Hohn, B., Mauch-Mani, B., 2012. Descen-
dants of primed Arabidopsis plants exhibit resistance to biotic stress. Plant
Physiol. 158, 835-843.

Sloboda, D.M.,, Challis, J.R., Moss, T.J., Newnham, ].P., 2005. Synthetic glucocorti-
coids: antenatal administration and long-term implications. Curr. Pharm. Des.
11, 1459-1472.

Smallwood, S.A., Tomizawa, S., Krueger, F., Ruf, N., Carli, N., et al., 2011. Dynamic
CpG island methylation landscape in oocytes and preimplantation embryos. Nat.
Genet. 43, 811-814.

Smirnova, L., Grafe, A., Seiler, A., Schumacher, S., Nitsch, R., Wulczyn, F.G., 2005.
Regulation of miRNA expression during neural cell specification. Eur. J. Neurosci.
21, 1469-1477.

Smith, Z.D., Chan, M.M., Mikkelsen, T.S., Gu, H., Gnirke, A., et al., 2012. A unique
regulatory phase of DNA methylation in the early mammalian embryo. Nature
484, 339-344.

Smith, Z.D., Meissner, A.,2013. DNA methylation: roles in mammalian development.
Nat. Rev. Genet. 14, 204-220.

Song, C.X., Szulwach, K.E., Fu, Y., Dai, Q., Yi, C,, et al., 2011. Selective chemical label-
ing reveals the genome-wide distribution of 5-hydroxymethylcytosine. Nat.
Biotechnol. 29, 68-72.

Sterrenburg, L., Gaszner, B., Boerrigter, J., Santbergen, L., Bramini, M., et al., 2011.
Chronic stress induces sex-specific alterations in methylation and expression of
corticotropin-releasing factor gene in the rat. PloS One 6, e28128.

Sun, A.X., Crabtree, G.R,, Yoo, A.S., 2013. MicroRNAs: regulators of neuronal fate.
Curr. Opin. Cell Biol. 25, 215-221.

Surani, M.A., 1998. Imprinting and the initiation of gene silencing in the germ line.
Cell 93,309-312.

Surani, M.A., Hayashi, K., Hajkova, P., 2007. Genetic and epigenetic regulators of
pluripotency. Cell 128, 747-762.

Suter, C.M., Martin, D.I,, Ward, R.L., 2004. Germline epimutation of MLH1 in individ-
uals with multiple cancers. Nat. Genet. 36, 497-501.

Swanson, J.M., Entringer, S., Buss, C., Wadhwa, P.D., 2009. Developmental origins of
health and disease: environmental exposures. Semin. Reprod. Med. 27,391-402.

Tahiliani, M., Koh, K.P., Shen, Y., Pastor, W.A., Bandukwala, H., et al., 2009. Conversion
of 5-methylcytosine to 5-hydroxymethylcytosine in mammalian DNA by MLL
partner TET1. Science 324, 930-935.

Takizawa, T., Nakashima, K., Namihira, M., Ochiai, W., Uemura, A., et al., 2001. DNA
methylation is a critical cell-intrinsic determinant of astrocyte differentiation in
the fetal brain. Dev. Cell 1, 749-758.

Tamura, M., Sajo, M., Kakita, A., Matsuki, N., Koyama, R.,2011. Prenatal stress inhibits
neuronal maturation through downregulation of mineralocorticoid receptors. J.
Neurosci. 31, 11505-11514.

Thornton, J.E., Nock, B., McEwen, B.S., Feder, H.H., 1986. Noradrenergic modula-
tion of hypothalamic progestin receptors in female guinea pigs is specific to
the ventromedial nucleus. Brain Res. 377, 155-159.

Torrey, E.F., Rawlings, R.R., Ennis, ].M., Merrill, D.D., Flores, D.S., 1996. Birth season-
ality in bipolar disorder, schizophrenia, schizoaffective disorder and stillbirths.
Schizophr. Res. 21, 141-149.

Tsang,]., Zhu, J., van Oudenaarden, A., 2007. MicroRNA-mediated feedback and feed-
forward loops are recurrent network motifs in mammals. Mol. Cell 26, 753-767.

Uddin, M., Koenen, K.C., Aiello, A.E., Wildman, D.E., de los Santos, R, Galea, S., 2011.
Epigenetic and inflammatory marker profiles associated with depression in a
community-based epidemiologic sample. Psychol. Med. 41, 997-1007.

Ueda, T., Abe, K., Miura, A., Yuzuriha, M., Zubair, M., et al., 2000. The paternal methy-
lation imprint of the mouse H19 locus is acquired in the gonocyte stage during
foetal testis development. Genes Cells 5, 649-659.

Unternaehrer, E., Luers, P., Mill, J., Dempster, E., Meyer, A.H., et al., 2012. Dynamic
changes in DNA methylation of stress-associated genes (OXTR, BDNF) after acute
psychosocial stress. Transl. Psychiatry 2, e150.

Valinluck, V., Tsai, H.H., Rogstad, D.K., Burdzy, A., Bird, A., Sowers, L.C., 2004. Oxida-
tive damage to methyl-CpG sequences inhibits the binding of the methyl-CpG
binding domain (MBD) of methyl-CpG binding protein 2 (MeCP2). Nucleic Acids
Res. 32,4100-4108.

Vallee, M., Mayo, W., Delly, F., Le Moal, M., Simon, H., Maccari, S., 1997. Prenatal
stress induces high anxiety and postnatal handling induces low anxiety in adult
offspring: correlation with stress-induced corticosterone secretion. J. Neurosci.
17, 2626-2636.

Van Den Bergh, B.R.H., Mennes, M., Stevens, V., Van Der Meere, ]J., Borger, N, et al.,
2006. ADHD deficit as measured in adolescent boys with a continuous perfor-
mance task is related to antenatal maternal anxiety. Pediatr. Res. 59, 78-82.

van den Bergh, B.R.H., van Calster, B., Smits, T., van Huffel, S., Lagae, L., 2008. Ante-
natal maternal anxiety is related to HPA-axis dysregulation and self-reported
depressive symptoms in adolescence: a prospective study on the fetal origins of
depressed mood. Neuropsychopharmacology 33, 536-545.

van Os, J., Selten, J.P., 1998. Prenatal exposure to maternal stress and subsequent
schizophrenia. The May 1940 invasion of The Netherlands. Br. J. Psychiatry 172,
324-326.

Visvanathan,]., Lee,S., Lee, B., Lee,].W., Lee, S.K.,2007. The microRNA miR-124 antag-
onizes the anti-neural REST/SCP1 pathway during embryonic CNS development.
Genes Dev. 21, 744-749.

Wade, P.A.,, 2001. Methyl CpG-binding proteins and transcriptional repression.
Bioessays 23, 1131-1137.

Wagner, K.D., Wagner, N., Ghanbarian, H., Grandjean, V., Gounon, P., et al., 2008.
RNA induction and inheritance of epigenetic cardiac hypertrophy in the mouse.
Dev. Cell 14, 962-969.

Walker, D.M., Gore, A.C., 2011. Transgenerational neuroendocrine disruption of
reproduction. Nat. Rev. Endocrinol. 7, 197-207.

Walsh, C.P., Chaillet, J.R., Bestor, T.H., 1998. Transcription of IAP endogenous retro-
viruses is constrained by cytosine methylation. Nat. Genet. 20, 116-117.

Ward, 1.D., Zucchi, F.C.R., Robbins, J.C., Falkenberg, E.A., Olson, D.M., Benzies, K., Metz,
G.A,, 2013. Transgenerational programming of maternal behaviour by prenatal
stress. BMC Pregnancy Childbirth 13 (Suppl. 1), S9.


http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1175
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1180
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1185
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1190
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1195
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1200
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1205
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1210
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1215
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1220
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1225
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1230
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1235
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1240
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1245
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1250
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1255
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1260
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1265
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1270
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1275
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1280
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1285
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1290
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1295
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1300
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1305
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1310
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1315
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1320
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1325
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1330
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1335
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1340
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1345
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1350
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1355
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1360
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1365
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1370
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1375
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1380
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1385
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1390
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1395
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1400
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1405
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1410
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1415
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1420
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1425
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1430
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1435
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1440
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1445
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1450
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1455
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1460
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1465
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1470
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1475
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1480
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1630

0. Babenko et al. / Neuroscience and Biobehavioral Reviews 48 (2015) 70-91 91

Waterland, R.A., Travisano, M., Tahiliani, K.G., 2007. Diet-induced hypermethylation
at agouti viable yellow is not inherited transgenerationally through the female.
FASEB J. 21, 3380-3385.

Waterland, R.A., Travisano, M., Tahiliani, K.G., Rached, M.T., Mirza, S., 2008. Methy!
donor supplementation prevents transgenerational amplification of obesity. Int.
J. Obes. 32, 1373-1379.

Watson, J.B., Mednick, S.A., Huttunen, M., Wang, X., 1999. Prenatal teratogens and
the development of adult mental illness. Dev. Psychopathol. 11, 457-466.

Weaver, I.C., Cervoni, N., Champagne, F.A., D’Alessio, A.C., Sharma, S., et al., 2004.
Epigenetic programming by maternal behavior. Nat. Neurosci. 7, 847-854.

Weaver, I.C., D’Alessio, A.C., Brown, S.E., Hellstrom, I.C., Dymov, S., et al., 2007.
The transcription factor nerve growth factor-inducible protein A mediates epi-
genetic programming: altering epigenetic marks by immediate-early genes. J.
Neurosci. 27, 1756-1768.

Welberg, L.A., Seckl, J.R., Holmes, M.C., 2000. Inhibition of 11beta-hydroxysteroid
dehydrogenase, the foeto-placental barrier to maternal glucocorticoids, perma-
nently programs amygdala GR mRNA expression and anxiety-like behaviour in
the offspring. Eur. J. Neurosci. 12, 1047-1054.

Welberg, L.A., Thrivikraman, K.V., Plotsky, P.M., 2005. Chronic maternal stress
inhibits the capacity to up-regulate placental 11beta-hydroxysteroid dehydro-
genase type 2 activity. J. Endocrinol. 186, R7-R12.

Williams, K. Christensen, ], Helin, K, 2012. DNA methylation: TET
proteins—guardians of CpG islands? EMBO Rep. 13, 28-35.

Wolff, G.L,, Kodell, R.L., Moore, S.R., Cooney, C.A., 1998. Maternal epigenetics and
methyl supplements affect agouti gene expression in Avy/a mice. FASEB J. 12,
949-957.

Woodhouse, M.R,, Freeling, M., Lisch, D., 2006. Initiation, establishment, and mainte-
nance of heritable MuDR transposon silencing in maize are mediated by distinct
factors. PLoS Biol. 4, e339.

Wu, S.C,, Zhang, Y., 2010. Active DNA demethylation: many roads lead to Rome. Nat.
Rev. Mol. Cell Biol. 11, 607-620.

Xin, Y., Chanrion, B., Liu, M.M., Galfalvy, H., Costa, R, et al., 2010. Genome-wide
divergence of DNA methylation marks in cerebral and cerebellar cortices. PloS
One 5, e11357.

Xu, G.L, Bestor, T.H., Bourc'his, D., Hsieh, C.L., Tommerup, N., et al., 1999. Chromo-
some instability and immunodeficiency syndrome caused by mutations ina DNA
methyltransferase gene. Nature 402, 187-191.

Yamazaki, Y., Mann, M.R,, Lee, S.S., Marh, J., McCarrey, ].R,, et al., 2003. Reprogram-
ming of primordial germ cells begins before migration into the genital ridge,
making these cells inadequate donors for reproductive cloning. Proc. Natl. Acad.
Sci. U.S.A. 100, 12207-12212.

Yang, K., 1997. Placental 11 beta-hydroxysteroid dehydrogenase: barrier to maternal
glucocorticoids. Rev. Reprod. 2, 129-132.

Yao, Y., Robinson, A.M., Zucchi, F.C., Robbins, ].C., Babenko, O., et al., 2014. Ances-
tral exposure to stress epigenetically programs preterm birth risk and adverse
maternal and newborn outcomes. BMC Med. 12, 121.

Yehuda, R., 2002. Learning from September 11, 2001. CNS Spectr. 7, 566-567.

Yehuda, R,, Bierer, L.M.,, Sarapas, C., Makotkine, I., Andrew, R., Seckl, ].R., 2009. Corti-
sol metabolic predictors of response to psychotherapy for symptoms of PTSD in
survivors of the World Trade Center attacks on September 11, 2001. Psychoneu-
roendocrinology 34, 1304-1313.

Yehuda, R,, Engel, S.M,, Brand, S.R., Seckl, ]J., Marcus, S.M., Berkowitz, G.S., 2005.
Transgenerational effects of posttraumatic stress disorder in babies of mothers
exposed to the World Trade Center attacks during pregnancy. J. Clin. Endocrinol.
Metab. 90, 4115-4118.

Yoo, AS., Crabtree, G.R., 2009. ATP-dependent chromatin remodeling in neural
development. Curr. Opin. Neurobiol. 19, 120-126.

Yoo, A.S., Staahl, B.T., Chen, L., Crabtree, G.R., 2009. MicroRNA-mediated switch-
ing of chromatin-remodelling complexes in neural development. Nature 460,
642-646.

Youngson, N.A., Whitelaw, E., 2008. Transgenerational epigenetic effects. Annu. Rev.
Genomics Hum. Genet. 9, 233-257.

Zhang, R.R,, Cui, Q.Y., Murai, K., Lim, Y.C., Smith, Z.D., et al., 2013. Tet1 regulates adult
hippocampal neurogenesis and cognition. Cell Stem Cell 13, 237-245.

Zoeller, R.T., Brown, T.R, Doan, LL., Gore, A.C., Skakkebaek, N.E., et al., 2012.
Endocrine-disrupting chemicals and public health protection: a statement of
principles from The Endocrine Society. Endocrinology 153, 4097-4110.

Zucchi, F.C,, Yao, Y., Metz, G.A., 2012. The secret language of destiny: stress imprint-
ing and transgenerational origins of disease. Front. Genet. 3, 96.

Zucchi, F.C,, Yao, Y., Ward, L.D,, llnytskyy, Y., Olson, D.M.,, et al., 2013. Maternal stress
induces epigenetic signatures of psychiatric and neurological diseases in the
offspring. PloS One 8, e56967.


http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1485
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1490
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1495
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1500
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1505
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1510
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1515
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1520
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1525
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1530
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1535
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1540
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1545
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1550
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1555
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1560
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1565
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1570
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1575
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1580
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1585
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1590
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1595
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1600
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1605
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610
http://refhub.elsevier.com/S0149-7634(14)00309-1/sbref1610

	Stress-induced perinatal and transgenerational epigenetic programming of brain development and mental health
	1 Introduction
	2 Transgenerational epigenetic inheritance: significance and definitions
	3 Epigenetic reprogramming during mammalian embryonic development
	4 Transgenerational epigenetic changes in mammals
	4.1 Metastable epialleles in mice
	4.2 “Paramutation-like” effects in mice and the role of sperm RNA in transgenerational epigenetic inheritance
	4.2.1 Implication of sperm RNA in transgenerational inheritance of stressful experiences

	4.3 Transgenerational non-genetic effects
	4.4 Transgenerational effects of endocrine disruptors
	4.5 Transgenerational effects of stress
	4.6 Transgenerational effects of diet in mice
	4.7 Transgenerational epigenetic inheritance in humans
	4.7.1 The Dutch Famine Cohort Study
	4.7.2 The Överkalix Cohort Study


	5 Fetal programming
	5.1 MicroRNAs (miRNA) are important epigenetic regulators of brain development
	5.2 miRNAs in placenta
	5.3 DNA methylation in the embryonic brain
	5.4 DNA methylation in placenta
	5.5 Partially methylated domains and their role in brain and placenta
	5.6 Histone modifications and chromatin remodeling in the brain

	6 Stress and epigenetic regulation
	6.1 Stress: general terms and definitions
	6.2 Role of stress in brain development
	6.3 Experience-dependent programming of stress response and epigenetic marks
	6.4 Stress-induced epigenetic changes in placenta may be associated with epigenetic changes in brain
	6.5 Stress-induced epigenetic signatures of disease
	6.5.1 miRNAs as markers of stress and disease
	6.5.2 Changes in brain DNA methylation in response to stress and disease


	7 Stress during pregnancy and risks of neurological disorders later in life
	7.1 Prenatal stress and risk of developing schizophrenia later in life
	7.2 Prenatal stress and risk of anxiety- and depression-related disorders later in life
	7.3 Prenatal stress and predisposition to attention deficit hyperactivity disorder and autism

	8 Conclusion
	Acknowledgements
	References


