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significantly more often in schizophrenia patients than in the general population, which led several
authors to conclude that there is a genetic link between laterality and schizophrenia. It has even been
suggested that a failure in the lateralization process, orchestrated by genes, could be the primary cause of
schizophrenia. However, the molecular genetic evidence for a link between laterality and schizophrenia is

gfﬁgg;f;ema weak. Recent genetic evidence indicates that schizophrenia is not a single disorder but a group of heritable
Language lateralization disorders caused by different genotypic networks leading to distinct clinical symptoms. To uncover the
Dichotic listening link between schizophrenia and laterality we therefore suggest a paradigm shift where genetics are not
Genetics mapped on schizophrenia as a whole but on discrete schizophrenia symptoms. In addition, we provide a
Auditory hallucinations critical evaluation of current theories on the genetic link between schizophrenia and brain asymmetry.

© 2015 Elsevier Ltd. All rights reserved.
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1. Introduction

At this moment around 21 million people worldwide are suf-
fering from schizophrenia (World Health Organization, 2010).
Although a wide range of treatments and medication has been
developed that has drastically improved the prognosis for these
patients, a cure does not exist and the cause(s) of schizophrenia
are still largely unknown. Over the last decades, however, signif-
icant progress regarding the etiology of schizophrenia has been
made, especially in genetics and neuroimaging. Among the vast
array of functional, structural, neurochemical and molecular brain
alterations (Goghari et al., 2010; Harrison, 1999; Shenton et al.,
2001; Taylor and Tso, in press; van den Heuvel and Fornito, 2014)
is the striking and reliable finding that schizophrenia patients fre-
quently display atypical laterality patterns (Crow, 2013; Gur and
Chin, 1999; Li et al., 2009; Oertel-Knochel and Linden, 2011). It has
been proposed that laterality and schizophrenia have a common
genetic basis and that schizophrenia might even be the conse-
quence of a failure in brain lateralization (Crow, 1993, 1997a,b;
Crow et al., 1989). Although an elegant idea, the molecular genetic
evidence for a link between schizophrenia and laterality is weak so
far.

The main aim of this review is to advocate for a paradigm
shift in the pursuit of the ‘missing link’ between schizophrenia
and laterality. Recent genome wide association studies imply that
schizophrenia is a group of heritable disorders caused by different
genotypic networks that cause distinct clinical symptoms (Arnedo
et al., 2015). Thus instead of treating schizophrenia as a whole
syndrome it appears more fruitful to link laterality to specific
schizophrenia symptoms, particularly auditory hallucinations. The
secondary aim of this review is to evaluate current theories on
genetic links between schizophrenia and laterality - for instance,
by drawing on research in language impairments which has also
been hypothesized to arise from atypical lateralization. Together
we hope this will benefit our understanding of the underlying neu-
ral relationship between laterality and schizophrenia.

2. Atypical lateralization in schizophrenia

At first glance, the two hemispheres look fairly similar. They
also exhibit a great degree of functional symmetry in sensorimo-
tor control, perception and higher mental functions. Nevertheless,
both hemispheres also display a high degree of functional spe-
cialization: For example, the left hemisphere is more strongly
involved in language perception and production, tool use, complex
motor actions, arithmetic, while the right hemisphere specializes
in attention, visuo-spatial abilities, geometrical patterns and faces
as well as language prosody (cf. Davidson and Hugdahl, 1995;
Hellige, 1993; Hugdahl and Westerhausen, 2009; Ocklenburg and
Glintiirkiin, 2012). Besides functional specialization, differences
between the two hemispheres can also be found on structural and
neurophysiological levels (Samara and Tsangaris, 2011), notwith-
standing the most prominent behavioral example of laterality:
right-handedness (Ocklenburg et al., 2013c). Taken together, lat-
erality is a fundamental principle of brain organization.

There is a wealth of empirical evidence that schizophrenia
patients often deviate from the typical laterality pattern found
in healthy individuals. The most extensively researched indica-
tor for laterality is handedness - a valid but coarse indicator
(Ocklenburg et al., 2014). Two meta-analyses consistently reported
that schizophrenia patients are more often non-right-handed than
controls (Dragovic and Hammond, 2005; Sommer et al., 2001a)
implying that they display more often atypical (i.e., reduced or
inverted) lateralization (Carey and Johnstone, 2014; Knecht et al.,
2000; Rasmussen and Milner, 1977). Suggestions that the excess

of non-right-handedness could be a sex artifact (Buijsrogge et al.,
2002; Deep-Soboslay et al., 2010) or the result of unreliable self-
report questionnaires have been disproven by a more recent
meta-analysis (Hirnstein and Hugdahl, 2014). The excess of non-
right-handedness is a valid finding but it is also relatively small
with consistent odds ratios (ORs) between 1.5 and 1.8 (Dragovic
and Hammond, 2005; Hirnstein and Hugdahl, 2014; Sommer et al.,
2001a).Thatis, if 10% of the normal population is non-right-handed,
then about 15% of schizophrenia patients are non-right-handed.

A similarly well-established finding is reduced structural asym-
metry in language areas. For instance, in healthy individuals the
planum temporale is typically larger in the left than right hemi-
sphere (Geschwind and Levitsky, 1968). Several (e.g., Hugdahl et al.,
2008; Kasai et al., 2003; Kwon et al., 1999; Oertel et al., 2010;
Takahashi et al., 2010) but not all studies (e.g., Deep-Soboslay et al.,
2010; Kulynych et al., 1995; Shapleske et al., 2001) using post-
mortem, computer tomography, or structural magnetic resonance
imaging (MRI) reported an absence or reversal of this leftward
asymmetry in schizophrenia. A reduced leftward planum tempo-
rale asymmetry was also found by two meta-analyses (Shapleske
et al., 1999; Sommer et al., 2001a). Sommer et al. (2001a) addi-
tionally reported reduced asymmetry of the Sylvian fissure in
schizophrenia patients, which in healthy individuals is longer in
the left than in the right hemisphere (Falkai et al., 1992).

Not only structural but also functional language lateralization
is reduced in schizophrenia. The most frequently used behavioral
indicator of functional language lateralization is dichotic listening.
When two auditory stimuli are presented simultaneously, healthy
individuals tend to report the stimulus from the ear opposite
to the specialized hemisphere, a result of the stronger connec-
tion between the specialized hemisphere and the contralateral ear
(Kimura, 1967). Speech stimuli thus typically yield a right ear/left
hemisphere advantage. Several studies reported a decreased right
ear advantage for speech - indicative of reduced leftward language
lateralization in schizophrenia patients (Hahn et al., 2011; Lgberg
etal., 1999; Rossell and Boundy, 2005) - but there are also null find-
ings (Leoberg et al., 2002; Ragland et al., 1992). However, a recent
meta-analysis confirmed that schizophrenia patients in general
have a reduced right ear advantage (Ocklenburg et al., 2013d).

When functional language lateralization is assessed with
neuroimaging, several studies using fMRI (Alary et al., 2013;
Bleich-Cohen et al., 2012; Dollfus et al., 2005; Oertel et al., 2010;
Razafimandimby et al., 2007; Weiss et al., 2004, 2006), electroen-
cephalography (Angrilli et al., 2009; Jalili et al., 2010) or positron
emission tomography (Artiges et al., 2000) found reduced acti-
vation in the left hemisphere or increased activation in the right
hemisphere (Sommer et al., 2001b, 2003) for both language per-
ception and production. Here too, however, null findings exist
with no activation differences between patients and controls (e.g.,
Razafimandimby et al., 2011). A recent study found a correla-
tion between structural and functional language asymmetries in
healthy individuals but not schizophrenia patients, with the latter
exhibiting the typical leftward asymmetry reduction both struc-
turally and functionally (Alary et al., 2013). This implies that
functional and structural asymmetry reductions in schizophrenia
can occur independently. Both, however, were reported to corre-
late (modestly) with the severity of auditory hallucinations (Oertel
et al, 2010).

There are indications that the reduction in language lateraliza-
tion is not limited to the left hemisphere. Prosody, the intonation,
stress, and rhythm of language, is typically lateralized to the right
hemisphere in healthy individuals (Mitchell and Ross, 2008) but
schizophrenia patients display reduced (Alba-Ferrara et al., 2013)
or inverted, left-hemispheric lateralization (Mitchell et al., 2004).
This highlights that atypical language lateralization extends to the
right hemisphere (Mitchell and Crow, 2005).
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Finally, there is a growing body of evidence that hemispheric
asymmetries in brain connectivity are altered in schizophrenia
(Ribolsi et al., 2014). For instance, diffusion tensor imaging studies
found reduced leftward asymmetry in various white matter tracts
including the superior occipitofrontal fasciculus (Kunimatsu et al.,
2008), the uncinate fasciculus (Kubicki et al., 2002), and the arcu-
ate fasciculus, an important tract for language connecting Broca’s
and Wernicke’s area (Abdul-Rahman et al., 2012). However, bilat-
erally reduced connectivity in the arcuate fasciculus (Curci¢-Blake
et al., 2015), altered integrity in the right arcuate fasciculus (Wu
et al., 2014), and similar laterality patterns in overall connectivity
in schizophrenia patients and controls (Miyata et al., 2012) have
also been reported. A recent meta-analysis comprising five studies
found reduced fractional anisotropy in the left but not right arcuate
fasciculus (Geoffroy et al.,2014) and a recent review article (Ribolsi
et al., 2014) concludes that: “On the whole, the DTI findings seem
to confirm the hypothesis of a reduced leftward asymmetry (p. 5)".
They further speculate that the anomalous lateralization patternsin
connectivity are mainly driven by dysfunctional inter-hemispheric
communication. This sounds reasonable given the large number of
studies showing abnormalities in corpus callosum structure (e.g.,
Hulshoff Pol et al., 2004; Narr et al., 2004) and function (e.g., Bleich-
Cohen et al., 2012; Whitford et al., 2011) in schizophrenia.

Taken together, there is overwhelming evidence that atyp-
ical laterality is, in fact, very typical in schizophrenia (for a
recent comprehensive review see Crow, 2013). Some researchers
go as far as suggesting that anomalous laterality constitutes a
biomarker for schizophrenia (Oertel-Knochel et al., 2012). Here,
however, we call for caution. While the link between laterality and
schizophrenia is evident, several other neurodevelopmental disor-
ders including depression, Tourette’s syndrome, attention deficit
hyperactivity disorder, and autism have also been associated with
abnormal lateralization (for review Klimkeit and Bradshaw, 2006).
More importantly, about 5-10% of the population have bilateral
or reversed language lateralization - without any neurodevelop-
mental detriments (e.g., Badzakova-Trajkov et al., 2010; Corballis,
2008). Thus, atypical laterality lacks specificity as a biomarker for
schizophrenia.

3. Theories about laterality and schizophrenia

Unsurprisingly, the strong association between laterality and
schizophrenia has inspired scientists to develop etiological mod-
els in which laterality plays a crucial role. One of the first
theories, put forward by John Gruzelier (1984, 1994, 1999),
is largely based on psychophysiology data (i.e., electrodermal
and EEG findings). It posits that hemispheric balance is shifted
in schizophrenia (hence the “hemispheric imbalance model”):
Stronger left-hemispheric activation as compared to controls is said
to give rise to positive symptoms (e.g., behavioral hyperactivity,
manic and paranoid ideas, affective delusions), the so-called “active
syndrome”. Stronger right-hemispheric activation, on the other
hand, is said to precipitate negative symptoms such as social and
affective withdrawal, poverty of speech, and catatonia (“withdrawn
syndrome”). A third category (“unreality syndrome”) is thought to
be unrelated to hemispheric imbalance and comprises Schneide-
rian first rank symptoms such as auditory hallucinations. According
to Gruzelier (1999) an interaction of genes, hormones, early experi-
ence, and stress leads to aberrant transcallosal and thalamo-cortical
communication which gives rise to the imbalances in hemispheric
activation. The exact genes or genetic mechanisms are not fur-
ther elaborated but especially genes on the sex chromosomes are
deemed relevant (Gruzelier, 1994).

The probably most influential theory regarding laterality and
schizophrenia has been put forward by Timothy Crow (Crow, 1993,

1997a,b). He proposes that about 100,000-250,000 years ago a
genetic mutation arose that “lateralized” the human brain and
gave rise to language (Crow, 1997a). With this new capacity, how-
ever, also came the risk of developing psychosis in case normal
language lateralization failed. According to this view, the devel-
opment of laterality was the “speciation event” of Homo sapiens
and schizophrenia is the price we pay for language (Crow, 1997a).
Based on findings of a sex difference in the onset and course of
illness (e.g., males develop schizophrenia earlier and have more
severe symptoms, Markham, 2012) as well as a sex difference
in laterality (e.g., males are assumed to be more lateralized than
females, McGlone, 1980), Crow concluded that both laterality and
schizophrenia are under the control of genes located on the sex
chromosomes - specifically, “the Protocadherin11XY gene pair in
Xq21.3/Yp11.2 in coordination with a gene or genes within PAR2
(the second pseudo-autosomal region)” (Crow, 2013, p. 800).

In the meantime, myriad of studies confirmed the existence of
laterality in all vertebrates classes and several invertebrate species
(Bisazza et al., 1998; Frasnelli et al., 2012; Frasnelli, 2013; Hopkins,
2006; Manns and Giintiirkiin, 2009; Rogers, 2014; Rogers et al.,
2013) and there is large consensus that laterality existed way
before humans arrived on the scene (Corballis, 2008; Hugdahl and
Hirnstein, 2013; MacNeilage, 2014; Ocklenburg and Giintiirkiin,
2012; Strockens et al., 2012; Vallortigara et al.,, 1999). Thus, it
did not develop de novo in humans 100,000-250,000 years ago
questioning the evolutionary context of Crow’s theory. However,
it is well possible that our capacity for language could only arise
because of the asymmetric brain organization we inherited from
our ancestors (Corballis, 2009). Crucially in this context, a fail-
ure in the lateralization process may still be the driving force for
schizophrenia.

4. Both schizophrenia and laterality are heritable

After the sequencing of the human genome was finished in
the early 2000s (Lander et al., 2001; Venter et al., 2001), consid-
erable effort has been put into identifying the genetic bases of
schizophrenia and, to a lesser extent, laterality. The idea that the
two traits might be heritable mainly arose because both seem to
run in families. The lifetime prevalence of schizophrenia in the gen-
eral population is around 0.3-0.7%, with some variation depending
on gender and ethnicity (American Psychiatric Association, 2013).
However, relatives of schizophrenia patients have a significantly
higher probability than the general population of being diagnosed
with schizophrenia themselves. For example, the life-time risk for
being affected by schizophrenia rises to 6.5% in first degree rela-
tives of affected individuals and to over 40% in monozygotic twins
of patients (Picchioni and Murray, 2007).

There is, however, some disagreement about the exact extent
of the heritability in liability to schizophrenia. For example, a
meta-analysis on 12 twin studies estimated the heritability of
schizophrenia to be 81% (Sullivan et al., 2003). In contrast, a recent
large scale family study by the Consortium on the Genetics of
Schizophrenia (Light et al.,, 2014) estimated the heritability of
schizophrenia to be 31% and 44% for nuclear and extended families,
respectively.

For handedness, genetic influences are suggested by the fact
that despite some geographical variation in the exact frequen-
cies of left- and right-handedness, there is no culture with a
higher percentage of left- than right-handers (Raymond and
Pontier, 2004). Moreover, family and adoption studies suggest
strong genetic influences on handedness. In a large-scale adop-
tion study, Carter-Saltzman (1980) found that the distributions of
right- and non-right-handedness in biological children were a func-
tion of parental handedness, while the handedness distribution of
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children that were adopted were unrelated to parental handedness.
Within biological families, Reiss and Reiss (1999) found a clear pos-
itive correlation between handedness of children and parents. They
reported that two right-handed parents had a chance of 93% to also
have a right-handed child. This percentage was reduced to 79% in
couples with one right- and one left-handed parent. No percent-
ages were given for children with two left-handed parents since
the sample size was too small. Additional evidence for an at least
partly genetic determination of handedness is also provided by
twin studies, since identical twins have been found to show a higher
concordance for handedness than non-identical twins (Sicotte etal.,
1999).

Similar to schizophrenia, the exact heritability values for han-
dedness also vary to some extent. For example, Lien et al. (2015)
measured handedness in college students and their first-degree
relatives using a hand preference questionnaire and determined
the heritability of different handedness measures. They found that
degree of handedness (i.e., how strongly an individual prefers one
hand over the other regardless of direction) had a higher heri-
tability (67%) than an integrated hand preference index (52%) or
direction of handedness (39%). For hand motor skill assessed with
the peg board test, Francks et al. (2003b) determined heritabil-
ity to be 41%. Importantly, however, there is compelling evidence
for the assumption that handedness is only partly determined
by genetic factors and that environmental and or epigenetic fac-
tors also play a role for its development. For example, Medland
et al. (2009) conducted a large-scale twin study on genetic influ-
ences on handedness and estimated that additive genetic effects
accounted for about 24% of the variance in their handedness data,
while non-shared environmental influences accounted for about
76% of the variance. The results of Medland et al. (2009) are in line
with a recent genetic linkage study by Somers et al. (2015). These
authors estimated heritability of left-handedness measured with
the Edinburgh Handedness Inventory to be 0.24 and heritability
of language lateralization measured with functional transcranial
Doppler sonography to be 0.31.

5. Schizophrenia and laterality have partly overlapping
genetic determinants

Interestingly, a recent family study by Oertel et al. (2010) sug-
gests that the genetic determinants of schizophrenia also seem
to modulate functional and structural asymmetries in the audi-
tory system. Oertel et al. (2010) obtained anatomical MRI scans
as well as functional MRI scans during stimulation with spoken
words from schizophrenia patients, their first-degree relatives, and
healthy controls. As expected, patients showed a marked reduction
of both leftward planum temporale asymmetry and leftward func-
tional activation asymmetry during word perception. Remarkably,
the relatives of the patients also show reduced structural and func-
tional lateralization compared to controls, but not as much as the
patients.

Similar to these results for language lateralization, healthy
siblings of patients with schizophrenia have also been shown
to exhibit abnormal functional motor lateralization. Altamura
et al. (2012) used fMRI to compare brain activation during a
visually guided motor task in clinically unaffected siblings of
schizophrenia patients and healthy controls. They found that
healthy controls mainly showed contralateral activations, with
only a small ipsilateral component. In contrast, unaffected siblings
of schizophrenia patients had strong bilateral brain activations,
resulting in significantly reduced lateralization in motor regions.
Altamuraetal.(2012) concluded that the genetic risk of schizophre-
nia is related to abnormal functional lateralization of motor
circuitry.

The picture is less clear, when it comes to behavioral mark-
ers of lateralization. In a large scale study with several hundred
schizophrenia patients and unaffected controls, Deep-Soboslay
et al. (2010) found that non-right-handedness was not more fre-
quent in family members of patients with schizophrenia than in
controls. Similar findings have also been reported by Byrne et al.
(2004) and Clementz et al. (1994). Moreover, Erlenmeyer-Kimling
et al. (2005) reported that there was no evidence for the hypoth-
esis that children of parents with schizophrenia showed atypical
handedness.

6. Schizophrenia and laterality are complex traits

In addition to heritability studies investigating the degree to
which schizophrenia and laterality runs in families, a multitude
of studies investigated to which extent variation in specific genes
is associated with these traits. Based on these studies, today most
authors agree that for both schizophrenia and laterality multiple
genetic factors and environmental exposures interact in complex
ways to determine individual phenotypes (Armour et al., 2014;
Braff et al., 2007; McManus et al., 2013; Ocklenburg et al., 2013c,
2014; Sullivan et al., 2003; Uher, 2014). Since handedness and
language lateralization are the two forms of lateralization that
have most reliably been shown to be altered in schizophrenia
(Dragovic and Hammond, 2005; Ocklenburg et al., 2013d; Sommer
et al., 2001a), we will now review the evidence for genetic influ-
ences on these traits, specifically focusing on overlaps with genetic
contributions to schizophrenia. Please note, however, that there
also studies suggesting specific genetic contributions to other
lateralized functions, e.g., for lateralization of pain and emotion
(Watanabe et al., 2015).

For handedness, McManus et al. (2013) estimated that at least
forty and possibly more than a hundred loci are involved in deter-
mining the phenotype. At the moment, three genes have been
linked to handedness by multiple independent studies and there
is single-study evidence for an association for several other genes.
However, it is clear that at the present point we are far from hav-
ing a complete picture of the ontogenesis of handedness, especially
since we only begin to understand the role of environmental fac-
tors, gene-environmentinteractions and gene-gene interactions for
handedness (Ocklenburg et al., 2013c).

One of the major genes associated with handedness is PCSK6
(Arning et al., 2013; Brandler et al., 2013; Scerri et al., 2011).
PCSK6 encodes an enzyme that cleaves NODAL, a protein involved
in establishing bodily left/right axis asymmetry, into its active
form (Brandler et al., 2013). In a recent genome-wide association
study meta-analysis, Brandler et al. (2013) reported that in 728
patients with dyslexia, the PCSK6 rs7182874 SNP (single nucleotide
polymorphism) showed the strongest association with hand skill
(p=8.68 x 10~9). Also in patients with dyslexia, Scerri et al. (2011)
showed an association of the PCSK6 rs11855415 SNP with hand
skill (p=4.7 x 10~7). Interestingly, Arning et al. (2013) showed a
significant association of the PCSK6 rs10523972 SNP with degree
of handedness in healthy adults. Regarding schizophrenia, we are
not aware of any published study linking variation in PCSK®6 to dis-
ease susceptibility. Thus, while PCSK6 might represent a molecular
link between atypical handedness and dyslexia, it is unlikely to rep-
resent a shared genetic influence to handedness and schizophrenia.

Another gene that has been associated with handedness by sev-
eral studies is the androgen receptor gene AR (Arning et al., 2015;
Hampson and Sankar, 2012; Medland et al., 2005). For example,
Arning et al. (2015) showed that in male participants, mixed-
handedness was significantly associated with longer CAG repeat
blocks. Moreover, women homozygous for longer CAG repeats
showed a tendency for stronger left-handedness. Arning et al.
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(2015) concluded that longer AR CAG repeats are related to a
higher incidence of non-right-handedness. Interestingly, Tsai et al.
(2006) investigated the relationship between AR CAG repeat length
and schizophrenia in a sample of 225 patients and 247 controls.
They found no association between AR CAG repeat length and
schizophrenia symptom onset or general schizophrenia suscepti-
bility in either sex and concluded that AR does not play a major
role in schizophrenia pathogenesis. In addition to these studies in
humans, Li et al. (2013a) reported that in mice, unilateral right-
hemispheric knockdown of the transcription factor Lim domain
only 4 (LMO4) increased rightward paw preferences. However,
no study has linked variation in LMO4 to either handedness or
schizophrenia susceptibility in humans, yet.

However, there are also studies that indicate partial overlap of
the genetic determinants of handedness and schizophrenia. The
strongest molecular evidence for this idea comes from studies
investigating LRRTM1 (Brandler and Paracchini, 2014; Francks et al.,
2002, 2003a, 2007). For example, Francks et al. (2007) observed a
significant association of a haplotype upstream of LRRTM1 with per-
formance in the peg board test, a measure of hand skill, in a cohort
of dyslexic siblings. Importantly, they found the same haplotype
to be overtransmitted paternally to patients with schizophrenia.
These findings are supported by a recent non-clinical study by Leach
et al. (2014). These authors found that the risk alleles of the three
schizophrenia-linked LRRTM1 SNPs were significantly related to
higher schizotypy. While there was no direct relationship between
genetic variation in theses SNP’s and handedness, there was at least
an indirect link: Mixed handedness was associated with methyla-
tion levels in a block of CpG sites in the assumed promotor region of
LRRTM1. In addition to these findings, other studies linked LRRTM1
to schizophrenia (e.g., Brucato et al., 2014; Ludwig et al., 2009),
strongly suggesting that this gene represents a genetic link between
handedness and schizophrenia.

A second genetic link between handedness and schizophrenia
might be represented by COMT, a candidate gene for schizophre-
nia (Riley and Kendler, 2006). In a sample of patients with bipolar
disorder, Savitz et al. (2007) found the COMT Val88Met polymor-
phism to be significantly associated with performance on a test of
relative hand skill (participants were asked make dots in a series
of patterned circles). Patients with the Met allele showed higher
relative hand skill scores. While this is only one paper in a small
clinical sample, several studies linking COMT to schizophrenia sus-
ceptibility (e.g., Gatt et al., 2015; Ira et al., 2013; Williams et al.,
2007) indicate that COMT might be an interesting candidate gene
for future studies investigating the link between handedness and
schizophrenia.

Also worth mentioning is the finding that Bloss et al.
(2010) found an association between genetic variation in the
apolipoprotein E gene APOE and handedness during writing in 147
schoolchildren. While APOE is more commonly known as being
associated with the incidence of Alzheimer’s disease, some authors
also suggested an involvement in schizophrenia (e.g., Gibbons et al.,
2011). However, since both Hubacek et al. (2013) and Piper et al.
(2012) could not replicate the association of APOE and handedness
reported by Bloss et al. (2010), it is unlikely that APOE constitutes
a major genetic overlap between handedness and schizophrenia.

While fewer studies investigated the molecular determinants
of language lateralization than those of handedness, several genes
have been associated with this trait over the last couple of years.
For example, in a recent fMRI study, Pinel et al. (2012) found an
association of the KIAA0319/TTRAP/THEM?2 rs17243157 SNP with
asymmetries in brain activation in the superior temporal sulcus.
These authors also reported an association of the FOXP2 SNPs
rs6980093 and rs7799109 with brain activation variation in the
frontal cortex of the left hemisphere. An association of FOXP2
and language lateralization was later confirmed by Ocklenburg

et al. (2013b) who found that the FOXP2 SNP’s rs2396753 and
rs12533005 were related to performance in the dichotic listening
task. Interestingly, genetic variation in FOXP2 has also been linked
to schizophrenia disease susceptibility in general (Li et al., 2013b)
and susceptibility for language impairments (Tolosa et al., 2010)
and auditory verbal hallucinations (McCarthy-Jones et al., 2014).

Another gene that has been associated with both schizophrenia
(Cherlyn et al., 2010; Li and He, 2007) and language lateral-
ization is the N-methyl-D-aspartate receptor 2B subunit gene
GRIN2B. Ocklenburg et al. (2011) reported that participants with
the CT genotype in the GRIN2B rs1806201 SNP had a stronger
left-hemispheric language dominance (measured with the dichotic
listening task) compared to both homozygous CC and TT indi-
viduals. Moreover, the cholecystokinin A receptor gene CCKAR
has been linked to both schizophrenia and language lateraliza-
tion. Ocklenburg et al. (2013a) found a significant association of
genetic variation in the CCKAR SNP rs1800857 and dichotic lis-
tening performance, with participants carrying the C allele of
this polymorphism showing a reduction of left-hemispheric lan-
guage dominance. Interestingly, this allele had been identified as
a schizophrenia risk allele for male individuals in a previous study
by Koefoed et al. (2009).

Taken together, FOXP2, GRIN2B and CCKAR all represent inter-
esting candidate genes for shared genetic influences between
language lateralization in schizophrenia. In addition to these
candidate gene studies, Karlebach and Francks (2015) recently pub-
lished a very interesting re-analysis of two transcriptomic datasets
derived from post mortem human language cortex. The authors
found left-right differences of gene expression in a number indi-
vidual genes and gene ontology groups, mostly involved in synaptic
transmission, nervous system development and glutamate recep-
tor activity. While it is beyond the scope of the present article, to
review all of these genes in detail, the article by Karlebach and
Francks (2015) might help to identify candidate genes for future
studies investigating the relationship between language lateraliza-
tion and schizophrenia.

Another way to identify candidate genes for shared genetic
influences of atypical laterality and schizophrenia is to iden-
tify genes that have been associated with schizophrenia and
are expressed in tissue that is relevant for laterality (i.e., the
brain). For example, the latest genome-wide association study by
the Schizophrenia Working Group of the Psychiatric Genomics
Consortium (2014)identified 128 independent genetic associations
with schizophrenia at 108 different loci that reached genome-wide
significance. Interestingly, genes expressed in both various parts
of the immune system and the brain were overrepresented among
the significant associations found. While a detailed discussion of all
108 loci with respect to their relevance for laterality is beyond the
scope of the present review, several of the brain-associated genes
identified in this study could be interesting candidate genes for the
ontogenesis of laterality; for instance, those involved in dopami-
nergic (e.g., DRD2) or glutamatergic neurotransmission (e.g., GRM3,
GRIN2A, SRR, GRIAT).

7. Schizophrenia might not be a single trait

A question that is tremendously important for our understand-
ing of the ontogenetic base of the link between schizophrenia
and atypical laterality is whether schizophrenia is a single trait.
Schizophrenia is a highly heterogeneous disorder (Picardi et al.,
2012) and two patients with the same diagnosis can exhibit
very different symptoms. The diagnostic criteria for schizophre-
nia (295.90) according to DSM-5 (American Psychiatric Association,
2013), require the patient to show two or more of the following
“A” criteria for a significant amount of time during a one month



S. Ocklenburg et al. / Neuroscience and Biobehavioral Reviews 59 (2015) 100-110 105

period: Delusions, hallucinations, disorganized speech (e.g., fre-
quentderailment or incoherence), grossly disorganized or catatonic
behavior or negative symptoms (i.e., diminished emotional expres-
sion or avolition). At least one of the diagnostic criteria that have
to be met by the patients are delusions, hallucinations, or disor-
ganized speech. From a neurophysiological systems perspective it
seems unlikely that of all of these rather heterogeneous symp-
toms are driven by the same genetic processes, since they are
likely to originate in different neuronal systems. For example, dis-
organized speech likely involves the brain correlates of language,
while catatonic behavior is more strongly related to the motor
system.

This enormous heterogeneity between patients with the same
diagnosis has led some authors to question the validity of using
general disease susceptibility as phenotype in genetic studies
investigating schizophrenia (e.g., DeRosse et al., 2008). Instead, it
has been suggested to use so called symptom-based phenotypes,
that is, the severity of specific schizophrenia symptoms (DeRosse
et al., 2008). This idea is supported by a recent genome wide
association study (Arnedo et al., 2015) that included schizophre-
nia patients and healthy controls. In a first step, Arnedo et al.
(2015) identified so called SNP sets, that is, sets of interacting SNPs
that cluster within particular participants independent of clinical
status. Then, the risk of schizophrenia was tested for each SNP
set. Moreover, the authors also clustered phenotypic sets (e.g.,
specific symptom clusters) independent of the individual genetic
background and tested, whether specific SNP sets were related to
specific phenotypic sets. The results of the study were striking, as
the authors identified 42 SNP sets that were associated to a 70% or
greater risk of schizophrenia, but 17 of these networks of SNP sets
did not share any SNP or subject. Most importantly, these unrelated
genetic sets were related to differential phenotypes, with large
variations in symptom occurrence and symptom severity. These
findings led Arnedo et al. (2015) to the conclusion that schizophre-
nia might not be a single disorder but a group of heritable disorders
caused by different genotypic networks that cause distinct clinical
symptoms.

8. Symptoms vs. syndromes as phenotypes

The finding of Arnedo et al. (2015) is particularly important for
our understanding of the relationship between atypical lateraliza-
tion and schizophrenia. If there are indeed multiple, genetically
distinct “schizophrenias” like Arnedo et al. (2015) suggest, it is
unlikely that all of them are related to atypical laterality in the
same way. Some lateralized functions, like language, for instance,
can be directly linked to certain symptoms (e.g., auditory ver-
bal hallucinations, disorganized speech) because both pertain to
the same cognitive system (i.e., language). Other symptoms, such
as catatonic behavior, for instance, may not show such a clear-
cut association with atypical laterality. There is indeed empirical
evidence that the presence of atypical laterality in schizophrenia
patients is symptom-dependent, especially with respect to audi-
tory verbal hallucinations and atypical language lateralization. For
example, using a dichotic listening task Hugdahl et al. (2008, 2012)
found a gradual reduction in left-hemispheric language lateraliza-
tion with increasing frequency of hallucinations. Importantly, there
were no significant correlations with negative symptoms. This was
corroborated by a recent meta-analysis (Ocklenburg et al., 2013d).
The authors statistically integrated studies that used the dichotic
listening task to investigate language lateralization in patients
with schizophrenia and healthy controls. In a first meta-analysis,
Ocklenburg et al. (2013d) compared schizophrenia patients in
general with healthy controls. As expected, patients showed less
language lateralization than controls but the effect size was small.

Then, in a second meta-analysis, the authors compared dichotic lis-
tening performance between patients with auditory hallucinations
and non-hallucinating controls. Here, the effect size was substan-
tially larger, indicating a stronger relationship between language
lateralization and auditory verbal hallucinations than between lan-
guage lateralization schizophrenia disease susceptibility in general.

These findings can be explained using a neuroscientific model
(Hugdahl et al., 2008), according to which auditory verbal hallu-
cinations are internally generated speech misrepresentations. As
such, they involve speech perception areas in the temporal lobe
of the left hemisphere. Thus, patients experiencing hallucinations
should have problems to identify external speech sounds pre-
sented to the right ear which are mainly processed by the left
hemisphere, leading to decreased lateralization. In turn, patients
without auditory verbal hallucinations should show less reduction
of language lateralization than those who experience hallucina-
tions, further supporting the notion of a symptom-based approach
to investigate the relationship between laterality and pathology.
Interestingly, a recent study found that patients who experienced
auditory verbal hallucinations displayed a reduced left-ear advan-
tage for emotional prosody, compared to healthy controls and
non-hallucinating patients (Alba-Ferrara et al., 2013). This suggests
that not only language but also emotional prosody lateralization is
affected by auditory hallucinations.

9. Toward a symptom-based approach for the relationship
between schizophrenia and laterality

In a recent article, Bishop (2013) investigated the idea that
atypical laterality might be the cause of developmental lan-
guage disorders. The author suggested four different models for
the relationship between atypical laterality and pathology. The
endophenotype model assumes that genetic variation causes atyp-
ical laterality which in turn increases the risk for developing a
pathological condition. Thus, the same genes should affect both
traits. This is also assumed by the pleiotropy model but in this
model, there is no causal relationship, since the two traits are
thought to have common genetic origins without causally influenc-
ing each other. In the additive/interactive risks model, pathology is
mainly determined by genetic factors that do not influence later-
ality, but atypical laterality is considered an additional factor that
further increased the probability of developing a pathological con-
dition. The last model, called the neuroplasticity model, assumes
that pathology causes lasting changes in brain architecture that in
turn influence laterality.

With respect to schizophrenia, the neuroplasticity model, how-
ever, is not very likely. A study by Crow et al. (1996) found that
children with atypical laterality patterns are at a higher risk to
develop schizophrenia later in life, implying that atypical lat-
erality develops earlier than schizophrenia. This is in line with
Crow’s theory that genes give rise to atypical laterality which in
turn increases the vulnerability to develop schizophrenia. The cur-
rently available evidence reviewed here, however, argues against
such an endophenotype model - and also the pleiotropy model:
Although there is robust evidence for a genetic link between lat-
erality and schizophrenia, correlations between both traits tend to
be relatively small. This leaves the additive/interactive risks model,
presumably intermixed with some partially pleiotropic influences,
since some genes like CCKAR influence both traits. As we hope to
have clarified, however, the significant but small correlations might
become stronger, if a symptom-based approach is used. We there-
fore propose a novel multi-layered model (see Fig. 1) according to
which specific symptoms related to schizophrenia as a syndrome
are genetically associated with specific lateralized functions, pre-
sumably those they share a cognitive system with.



106 S. Ocklenburg et al. / Neuroscience and Biobehavioral Reviews 59 (2015) 100-110

(A) Syndrome-based Single Gene Model

Genetic overlap

Schizophrenia

[

Lateralized
functions

e
~_"
®,®§'

(B) Syndrome-based Multifactorial Model

Laterality
genes

Schizophrenia
risk genes

Genetic overlap

Lateralized Schizophrenia

functions /v \w@&
W—? Handedness f—lgg@/ @@&

@@,@Z; .

%;;{//

(©) Symptom-based Model
Laterality Genetic overlap Schizophrenia
genes risk genes
Lateralized Schizophrenia
functions

allucinations <
A,

Delusions 4\_
g@_> Handedness*—'gg@\ ,/
f H

Disorg. Behavior:

@®® ; Language |
>@®@ £—> Disorg. Speech 3
P

Fig. 1. Possible models for the genetic association between atypical lateralization
and schizophrenia. The simple syndrome-based single gene model (A) assumes that
both atypical lateralization and schizophrenia are determined by the same gene.
Since a considerable amount of literature suggesting that both schizophrenia and
different forms of lateralization are multifactorial traits, a syndrome-based multi-
factorial model (B) assuming a multitude of partly overlapping genetic influences for
both schizophrenia risk and lateralization is probably a more realistic depiction of
the association between the two traits. However, based on the work of Arnedo et al.
(2015) we would suggest a symptom-based model, with differential genetic influ-
ences on different schizophrenia-related symptoms. Please note that for the sake
of simplicity we only show genetic influences in the figure. We are of course aware
that the depicted traits might also be influenced by environmental and epigenetic
factors.
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10. Conclusion and outlook

Taken together, there is little doubt that atypical laterality and
schizophrenia are associated and there is convincing empirical evi-
dence that this association arises from partly overlapping genes.
Unveiling the nature of the association as well as the underly-
ing genes would provide valuable insights about the etiology of
schizophrenia. However, most attempts yielded relatively little
success so far. Based on the findings reviewed here, we believe
that a symptom-driven approach, in which specific symptoms
are associated with specific lateralized functions, would be more

promising. To test the model we proposed, the same pheno-
types need to be examined in patients with schizophrenia and
healthy controls. Since simply having schizophrenia appears to
be an insufficient phenotype, each major schizophrenia symptom
should be additionally assessed with more detailed and special-
ized questionnaires such as the Psychotic Symptom Rating Scales
(PSYRATS, Haddock et al., 1999) or the Auditory Hallucinations
Rating Scale (AHRS, Hoffman et al., 2003) for hallucinations and
delusions and the Scale for the Assessment of Negative Symp-
toms (SANS, Andreasen, 1982), the Negative Symptoms Assessment
(NSA, Alphs et al., 1989), or the Clinical Assessment Interview for
Negative Symptoms (CAINS, Kring et al., 2013) for negative symp-
toms, for example. Doing so would allow for an easy comparison of
syndrome- and symptom-based phenotype approaches. Moreover,
since different lateralized functions seem to have partly indepen-
dent genetic determinants, we would suggest to always assessing
hand preference, hand skill and a behavioral measure of language
lateralization (e.g., the dichotic listening task) as basic asymmetry
phenotypes. In addition, behavioral markers of other lateralized
functions (e.g., emotional or spatial processing) and markers of
structural brain asymmetries (e.g., measured with voxel-based
morphometry of diffusion tensor imaging) might be of interest.

We hope our ideas can help to stimulate new research that might
help to finally disentangle the riddle of how laterality is related
to schizophrenia. Furthermore, the proposed model may be serve
as a blueprint for studying other psychiatric disorders that have
been associated with aberrations in laterality such as depression,
Tourette’s syndrome, autism, and attention deficit hyperactivity
disorder (for review Klimkeit and Bradshaw, 2006).

Acknowledgement

This work was supported by the Norment Center of Excellence
Grant #22373.

References

Abdul-Rahman, M.F., Qiu, A., Woon, P.S., Kuswanto, C., Collinson, S.L., Sim, K., 2012.
Arcuate fasciculus abnormalities and their relationship with psychotic
symptoms in schizophrenia. PLOS ONE 7, e29315.

Alary, M., Delcroix, N., Leroux, E., Razafimandimby, A., Brazo, P., Delamillieure, P.,
Dollfus, S., 2013. Functional hemispheric lateralization for language in patients
with schizophrenia. Schizophr. Res. 149, 42-47.

Alba-Ferrara, L., de Erausquin, G.A., Hirnstein, M., Weis, S., Hausmann, M., 2013.
Emotional prosody modulates attention in schizophrenia patients with
hallucinations. Front. Hum. Neurosci. 7, 59.

Alphs, L.D., Summerfelt, A., Lann, H., Muller, R.J., 1989. The negative symptom
assessment — a new instrument to assess negative symptoms of schizophrenia.
Psychopharmacol. Bull. 25, 159-163.

Altamura, M., Fazio, L., De Salvia, M., Petito, A., Blasi, G., Taurisano, P., Romano, R.,
Gelao, B., Bellomo, A., Bertolino, A., 2012. Abnormal functional motor
lateralization in healthy siblings of patients with schizophrenia. Psychiatry
Res. 203, 54-60.

American Psychiatric Association, 2013. Diagnostic and Statistical Manual of
Mental Disorders, 5th ed. American Psychiatric Publishing, Arlington, VA.

Andreasen, N.C., 1982. Negative symptoms in schizophrenia: definition and
reliability. Arch. Gen. Psychiatry 39, 784-788.

Angrilli, A., Spironelli, C., Elbert, T., Crow, T.J., Marano, G., Stegagno, L., 2009.
Schizophrenia as failure of left hemispheric dominance for the phonological
component of language. PLoS ONE 4, e4507.

Armour, J.A., Davison, A., McManus, 1.C., 2014. Genome-wide association study of
handedness excludes simple genetic models. Heredity 112, 221-225.

Arnedo, J., Svrakic, D.M., Del Val, C., Romero-Zaliz, R., Hernandez-Cuervo, H.,
Fanous, A.H., Pato, M.T., Pato, C.N., de Erausquin, G.A., Cloninger, C.R., Zwir, I,
2015. Uncovering the hidden risk architecture of the schizophrenias:
confirmation in three independent genome-wide association studies. Am. J.
Psychiatry 172, 139-153.

Arning, L., Ocklenburg, S., Schulz, S., Ness, V., Gerding, W.M., Hengstler, ].G.,
Falkenstein, M., Epplen, ].T., Gunturkun, O., Beste, C., 2015. Handedness and the
X chromosome: the role of androgen receptor CAG-repeat length. Sci. Rep. 5,
8325.

Arning, L., Ocklenburg, S., Schulz, S., Ness, V., Gerding, W.M., Hengstler, ].G.,
Falkenstein, M., Epplen, ].T., Giintiirkiin, O., Beste, C., 2013. PCSK6 VNTR
Polymorphism is associated with degree of handedness but not direction of
handedness. PLOS ONE 8, e67251.


http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0005
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0010
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0015
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0020
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0025
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0030
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0035
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0040
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0045
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0050
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0055
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0060

S. Ocklenburg et al. / Neuroscience and Biobehavioral Reviews 59 (2015) 100-110 107

Artiges, E., Martinot, J.-L., Verdys, M., Attar-Levy, D., Mazoyer, B., Tzourio, N.,
Giraud, M.-]., Paillére-Martinot, M.-L., 2000. Altered hemispheric functional
dominance during word generation in negative schizophrenia. Schizophr. Bull.
26, 709-721.

Badzakova-Trajkov, G., Haberling, L.S., Corballis, M.C., 2010. Cerebral asymmetries
in monozygotic twins: an fMRI study. Neuropsychologia 48, 3086-3093.

Bisazza, A., Rogers, LJ., Vallortigara, G., 1998. The origins of cerebral asymmetry: a
review of evidence of behavioural and brain lateralization in fishes, reptiles
and amphibians. Neurosci. Biobehav. Rev. 22, 411-426.

Bishop, D.V.M,, 2013. Cerebral asymmetry and language development: cause,
correlate, or consequence? Science, 340.

Bleich-Cohen, M., Sharon, H., Weizman, R., Poyurovsky, M., Faragian, S., Hendler, T.,
2012. Diminished language lateralization in schizophrenia corresponds to
impaired inter-hemispheric functional connectivity. Schizophr. Res. 134,
131-136.

Bloss, C.S., Delis, D.C., Salmon, D.P., Bondi, M.W., 2010. APOE genotype is associated
with left-handedness and visuospatial skills in children. Neurobiol. Aging 31,
787-795.

Braff, D.L., Freedman, R., Schork, N.J., Gottesman, LI, 2007. Deconstructing
schizophrenia: an overview of the use of endophenotypes in order to
understand a complex disorder. Schizophr. Bull. 33, 21-32.

Brandler, W.M., Morris, A.P., Evans, D.M., Scerri, T.S., Kemp, J.P., Timpson, N.]., St
Pourcain, B., Smith, G.D., Ring, S.M., Stein, J., Monaco, A.P., Talcott, ].B., Fisher,
S.E., Webber, C., Paracchini, S., 2013. Common variants in left/right asymmetry
genes and pathways are associated with relative hand skill. PLoS Genet. 9,
e1003751.

Brandler, W.M., Paracchini, S., 2014. The genetic relationship between handedness
and neurodevelopmental disorders. Trends Mol. Med. 20, 83-90.

Brucato, N., DeLisi, L.E., Fisher, S.E., Francks, C., 2014. Hypomethylation of the
paternally inherited LRRTM1 promoter linked to schizophrenia. Am. J. Med.
Genet. B: Neuropsychiatr. Genet. 165, 555-563.

Buijsrogge, J.J.A., Benali, K., Brazo, P., Dollfus, S., 2002. Sinistrality in schizophrenia.
Schizophr. Res. 55, 303-306.

Byrne, M., Clafferty, R.A., Cosway, R., Grant, E., Hodges, A., Lawrie, S.M., Johnstone,
E.C,, 2004. Measurement of lateral preferences and schizophrenia: results of
the Edinburgh High-Risk Study and methodological issues. Psychiatry Res. 125,
205-217.

Carey, D.P., Johnstone, L.T., 2014. Quantifying cerebral asymmetries for language in
dextrals and adextrals with random-effects meta analysis. Front. Psychol. 5,
1128.

Carter-Saltzman, L., 1980. Biological and sociocultural effects on handedness -
comparison between biological and adoptive families. Science 209,
1263-1265.

Cherlyn, S.Y.T., Woon, P.S,, Liy, ].J., Ong, W.Y., Tsai, G.C., Sim, K., 2010. Genetic
association studies of glutamate, GABA and related genes in schizophrenia and
bipolar disorder: a decade of advance. Neurosci. Biobehav. Rev. 34, 958-977.

Clementz, B.A., lacono, W.G., Beiser, M., 1994. Handedness in first-episode
psychotic patients and their first-degree biological relatives. J. Abnorm.
Psychol. 103, 400-403.

Corballis, M.C., 2008. Of mice and men - and lopsided birds. Cortex 44, 3-7.

Corballis, M.C., 2009. The evolution and genetics of cerebral asymmetry. Philos.
Trans. R. Soc. Lond. B: Biol. Sci. 364, 867-879.

Crow, T.J., 1993. Sexual selection, Machiavellian intelligence, and the origins of
psychosis. Lancet 342, 594-598.

Crow, TJ., 1997a. Is schizophrenia the price that Homo sapiens pays for language?
Schizophr. Res. 28, 127-141.

Crow, T.J., 1997b. Schizophrenia as failure of hemispheric dominance for language.
Trends Neurosci. 20, 339-343.

Crow, TJ., 2013. The XY gene hypothesis of psychosis: origins and current status.
Am. ]J. Med. Genet. B: Neuropsychiatr. Genet. 162, 800-824.

Crow, TJ., Ball, J., Bloom, S.R., Brown, R., Bruton, C.J., Colter, N., Frith, C.D.,
Johnstone, E.C., Owens, D.G.C., Roberts, G.W., 1989. Schizophrenia as an
anomaly of development of cerebral asymmetry - a postmortem study and a
proposal concerning the genetic-basis of the disease. Arch. Gen. Psychiatry 46,
1145-1150.

Crow, T.J., Done, D.J., Sacker, A., 1996. Cerebral lateralization is delayed in children
who later develop schizophrenia. Schizophr. Res. 22, 181-185.

Curtic-Blake, B., Nanetti, L., van der Meer, L., Cerliani, L., Renken, R., Pijnenborg,
G.M,, Aleman, A., 2015. Not on speaking terms: hallucinations and structural
network disconnectivity in schizophrenia. Brain. Struct. Funct. 220,

407-418.

Davidson, RJ., Hugdahl, K., 1995. Brain Asymmetry. MIT Press, Cambridge, MA.

Deep-Soboslay, A., Hyde, T.M., Callicott, J.P., Lener, M.S., Verchinski, B.A., Apud, J.A.,
Weinberger, D.R,, Elvevag, B., 2010. Handedness, heritability, neurocognition
and brain asymmetry in schizophrenia. Brain 133, 3113-3122.

DeRosse, P., Lencz, T., Burdick, K.E., Siris, S.G., Kane, J.M., Malhotra, A.K., 2008. The
genetics of symptom-based phenotypes: toward a molecular classification of
schizophrenia. Schizophr. Bull. 34, 1047-1053.

Dollfus, S., Razafimandimby, A., Delamillieure, P., Brazo, P., Joliot, M., Mazoyer, B.,
Tzourio-Mazoyer, N., 2005. Atypical hemispheric specialization for language in
right-handed schizophrenia patients. Biol. Psychiatry 57, 1020-1028.

Dragovic, M., Hammond, G., 2005. Handedness in schizophrenia: a quantitative
review of evidence. Acta Psychiatr. Scand. 111, 410-419.

Erlenmeyer-Kimling, L., Hans, S., Ingraham, L., Marcus, J., Wynne, L., Rehman, A.,
Roberts, S., Auerbach, J., 2005. Handedness in children of schizophrenic
parents: data from three high-risk studies. Behav. Genet. 35, 351-358.

Falkai, P., Bogerts, B., Greve, B., Pfeiffer, U., Machus, B., Folsch-Reetz, B., Majtenyi,
C., Ovary, I., 1992. Loss of sylvian fissure asymmetry in schizophrenia: a
quantitative post mortem study. Schizophr. Res. 7, 23-32.

Francks, C., DeLisi, L.E., Fisher, S.E., Laval, S.H., Rue, J.E., Stein, ].F., Monaco, A.P.,
2003a. Confirmatory evidence for linkage of relative hand skill to 2p12-q11.
Am. J. Hum. Genet. 72, 499-501.

Francks, C,, Fisher, S.E., MacPhie, LL., Richardson, AJ., Marlow, AJ]., Stein, J.F.,
Monaco, A.P., 2002. A genomewide linkage screen for relative hand skill in
sibling pairs. Am. J. Hum. Genet. 70, 800-805.

Francks, C., Fisher, S.E., Marlow, A ., MacPhie, LL., Taylor, K.E., Richardson, A]J.,
Stein, J.F., Monaco, A.P., 2003b. Familial and genetic effects on motor
coordination, laterality, and reading-related cognition. Am. J. Psychiatry 160,
1970-1977.

Francks, C., Maegawa, S., Lauren, J., Abrahams, B.S., Velayos-Baeza, A., Medland,
S.E., Colella, S., Groszer, M., McAuley, E.Z., Caffrey, T.M., Timmusk, T., Pruunsild,
P., Koppel, I, Lind, P.A., Matsumoto-Itaba, N., Nicod, J., Xiong, L., Joober, R.,
Enard, W., Krinsky, B., Nanba, E., Richardson, AJ]., Riley, B.P., Martin, N.G.,
Strittmatter, S.M., Moller, HJ., Rujescu, D., St Clair, D., Muglia, P., Roos, J.L.,
Fisher, S.E., Wade-Martins, R., Rouleau, G.A., Stein, J.F., Karayiorgou, M.,
Geschwind, D.H., Ragoussis, ]., Kendler, K.S., Airaksinen, M.S., Oshimura, M.,
DelLisi, L.E., Monaco, A.P., 2007. LRRTM1 on chromosome 2p12 is a maternally
suppressed gene that is associated paternally with handedness and
schizophrenia. Mol. Psychiatry 12, 1129-1139.

Frasnelli, E., 2013. Brain and behavioural lateralization in invertebrates. Front.
Psychol., 4.

Frasnelli, E., Vallortigara, G., Rogers, L.J., 2012. Left-right asymmetries of behaviour
and nervous system in invertebrates. Neurosci. Biobehav. Rev. 36, 1273-1291.

Gatt, ].M., Burton, K.L.O., Williams, L.M., Schofield, P.R., 2015. Specific and common
genes implicated across major mental disorders: a review of meta-analysis
studies. J. Psychiatr. Res. 60, 1-13.

Geoffroy, P.A., Houenou, J., Duhamel, A., Amad, A., De Weijer, A.D., Curci¢-Blake, B.,
Linden, D.EJ., Thomas, P., Jardri, R., 2014. The arcuate fasciculus in
auditory-verbal hallucinations: a meta-analysis of diffusion-tensor-imaging
studies. Schizophr. Res. 159, 234-237.

Geschwind, N., Levitsky, W., 1968. Human brain - left-right asymmetries in
temporal speech region. Science 161, 186-187.

Gibbons, A.S., Udawela, M., Jeon, WJJ., Seo, M.S., Brooks, L., Dean, B., 2011. The
neurobiology of APOE in schizophrenia and mood disorders. Front. Biosci. 16,
962-979.

Goghari, V.M., Sponheim, S.R., MacDonald Illrd, A.W., 2010. The functional
neuroanatomy of symptom dimensions in schizophrenia: a qualitative and
quantitative review of a persistent question. Neurosci. Biobehav. Rev. 34,
468-486.

Gruzelier, ].H., 1984. Hemispheric imbalances in schizophrenia. Int. J.
Psychophysiol. 1, 227-240.

Gruzelier, J.H., 1994. Syndromes of schizophrenia and schizotypy, hemispheric
imbalance and sex-differences — implications for developmental
psychopathology. Int. . Psychophysiol. 18, 167-178.

Gruzelier, ].H., 1999. Functional neuropsychophysiological asymmetry in
schizophrenia: a review and reorientation. Schizophr. Bull. 25, 91-120.

Gur, RE,, Chin, S., 1999. Laterality in functional brain imaging studies of
schizophrenia. Schizophr. Bull. 25, 141-156.

Haddock, G., McCarron, ]., Tarrier, N., Faragher, E.B., 1999. Scales to measure
dimensions of hallucinations and delusions: the psychotic symptom rating
scales (PSYRATS). Psychol. Med. 29, 879-889.

Hahn, C.,, Neuhaus, A.H., Pogun, S., Dettling, M., Kotz, S.A., Hahn, E., Briine, M.,
Giintiirkiin, 0., 2011. Smoking reduces language lateralization: a dichotic
listening study with control participants and schizophrenia patients. Brain
Cogn. 76, 300-309.

Hampson, E., Sankar, J.S., 2012. Hand preference in humans is associated with
testosterone levels and androgen receptor gene polymorphism.
Neuropsychologia 50, 2018-2025.

Harrison, P.J., 1999. The neuropathology of schizophrenia - a critical review of the
data and their interpretation. Brain 122, 593-624.

Hellige, ].B., 1993. Hemispheric Asymmetry: What's Right and What's Left. Harvard
University Press, Cambridge, MA.

Hirnstein, M., Hugdahl, K., 2014. Excess of non-right-handedness in schizophrenia:
meta-analysis of gender effects and potential biases in handedness
assessment. Br. ]. Psychiatry 205, 260-267.

Hoffman, R.E., Hawkins, K.A., Gueorguieva, R., Boutros, N.N., Rachid, F., Carroll, K.,
Krystal, J.H., 2003. Transcranial magnetic stimulation of left temporoparietal
cortex and medication-resistant auditory hallucinations. Arch. Gen. Psychiatry
60, 49-56.

Hopkins, W.D., 2006. Comparative and familial analysis of handedness in great
apes. Psychol. Bull. 132, 538-559.

Hubacek, J.A., Piper, BJ., Pikhart, H., Peasey, A., Kubinova, R., Bobak, M., 2013. Lack
of an association between left-handedness and APOE polymorphism in a large
sample of adults: results of the Czech HAPIEE Study. Laterality 18, 513-519.

Hugdahl, K., Hirnstein, M., 2013. Cerebral hemispheres: behavior and imaging
studies. In: Koffler, S.P., Morgan, J.E., Baron, LS., Greiffenstein, M.F. (Eds.),
Neuropsychology: Science and Practice. Oxford University Press, New York, pp.
95-113.

Hugdahl, K., Leberg, E.-M., Falkenberg, L.E., Johnsen, E., Kompus, K., Kroken, RA.,
Nygard, M., Westerhausen, R., Alptekin, K., Ozgéren, M., 2012. Auditory verbal
hallucinations in schizophrenia as aberrant lateralized speech perception:
evidence from dichotic listening. Schizophr. Res. 140, 59-64.


http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0065
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0070
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0075
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0080
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0085
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0090
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0095
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0100
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0105
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0110
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0115
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0115
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0115
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0115
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0115
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0115
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0115
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0115
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0115
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0120
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0125
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0130
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0135
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0140
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0145
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0150
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0155
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0160
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0165
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0170
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0175
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0180
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0185
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0190
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0190
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0190
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0190
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0190
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0190
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0195
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0200
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0205
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0210
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0215
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0220
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0225
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0230
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0235
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0240
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0245
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0245
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0245
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0245
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0245
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0245
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0245
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0245
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0245
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0250
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0255
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0260
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0265
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0270
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0275
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0280
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0285
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0290
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0295
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0300
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0305
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0310
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0315
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0320
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0325
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0330
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0335
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0340
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0345
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0350

108 S. Ocklenburg et al. / Neuroscience and Biobehavioral Reviews 59 (2015) 100-110

Hugdahl, K., Leberg, E., Specht, K., Steen, V.M., van Wageningen, H., Jergensen, H.A.,
2008. Auditory hallucinations in schizophrenia: the role of cognitive, brain
structural and genetic disturbances in the left temporal lobe. Front. Hum.
Neurosci. 1, 6.

Hugdahl, K., Westerhausen, R., 2009. What is left is right how speech asymmetry
shaped the brain. Eur. Psychol. 14, 78-89.

Hulshoff Pol, H.E., Schnack, H.G., Mandl, R.C.W., Cahn, W,, Collins, D.L., Evans, A.C.,
Kahn, R.S., 2004. Focal white matter density changes in schizophrenia: reduced
inter-hemispheric connectivity. Neuroimage 21, 27-35.

Ira, E., Zanoni, M., Ruggeri, M., Dazzan, P., Tosato, S., 2013. COMT,
neuropsychological function and brain structure in schizophrenia: a systematic
review and neurobiological interpretation. J. Psychiatry Neurosci. 38, 366-380.

Jalili, M., Meuli, R, Do, K.Q., Hasler, M., Crow, T.J., Knyazeva, M.G., 2010. Attenuated
asymmetry of functional connectivity in schizophrenia: a high-resolution EEG
study. Psychophysiology 47, 706-716.

Karlebach, G., Francks, C., 2015. Lateralization of gene expression in human
language cortex. Cortex 67, 30-36.

Kasai, K., Shenton, M.E., Salisbury, D.F., Hirayasu, Y., Onitsuka, T., Spencer, M.H.,
Yurgelun-Todd, D.A., Kikinis, R., Jolesz, F.A., McCarley, R.W., 2003. Progressive
decrease of left Heschl gyrus and planum temporale gray matter volume in
first-episode schizophrenia: a longitudinal magnetic resonance imaging study.
Arch. Gen. Psychiatry 60, 766-775.

Kimura, D., 1967. Functional asymmetry of the brain in dichotic listening. Cortex 3,
163-178.

Klimkeit, E.I, Bradshaw, ].L., 2006. Anomalous lateralisation in
neurodevelopmental disorders. Cortex 42, 113-116.

Knecht, S., Drager, B., Deppe, M., Bobe, L., Lohmann, H., Floel, A., Ringelstein, E.B.,
Henningsen, H., 2000. Handedness and hemispheric language dominance in
healthy humans. Brain 123, 2512-2518.

Koefoed, P., Hansen, T.V.0., Woldbye, D.P.D., Werge, T., Mors, O., Hansen, T.,
Jakobsen, K.D., Nordentoft, M., Wang, A., Bolwig, T.G., Rehfeld, ].F., 2009. An
intron 1 polymorphism in the cholecystokinin-A receptor gene associated with
schizophrenia in males. Acta Psychiatr. Scand. 120, 281-287.

Kring, A.M., Gur, RE., Blanchard, ] J., Horan, W.P,, Reise, S.P., 2013. The clinical
assessment interview for negative symptoms (CAINS): final development and
validation. Am. J. Psychiatry 170, 165-172.

Kubicki, M., Westin, C.-F., Maier, S.E., Frumin, M., Nestor, P.G., Salisbury, D.F.,
Kikinis, R., Jolesz, F.A., McCarley, RW., Shenton, M.E., 2002. Uncinate fasciculus
findings in schizophrenia: a magnetic resonance diffusion tensor imaging
study. Am. . Psychiatry 159, 813-820.

Kulynych, ].J., Vladar, K., Fantie, B.D., Jones, D.W., Weinberger, D.R., 1995. Normal
asymmetry of the planum temporale in patients with schizophrenia -
3-dimensional cortical morphometry with MRI. Br. J. Psychiatry 166, 742-749.

Kunimatsu, N., Aoki, S., Kunimatsu, A., Yoshida, M., Abe, O., Yamada, H., Masutani,
Y., Kasai, K., Yamasue, H., Ohtsu, H., Ohtomo, K., 2008. Tract-specific analysis of
the superior occipitofrontal fasciculus in schizophrenia. Psychiatry Res. 164,
198-205.

Kwon, ., McCarley, RW., Hirayasu, Y., Anderson, J.E., Fischer, LA, Kikinis, R., Jolesz,
F.A., Shenton, M.E., 1999. Left planum temporale volume reduction in
schizophrenia. Arch. Gen. Psychiatry 56, 142-148.

Lander, E.S., Linton, L.M., Birren, B., Nusbaum, C., Zody, M.C., Baldwin, ]., Devon, K.,
Dewar, K., Doyle, M., FitzHugh, W., Funke, R., Gage, D., Harris, K., Heaford, A.,
Howland, J., Kann, L., Lehoczky, ]., LeVine, R., McEwan, P., McKernan, K.,
Meldrim, J., Mesirov, ].P., Miranda, C., Morris, W., Naylor, J., Raymond, C.,
Rosetti, M., Santos, R., Sheridan, A., Sougnez, C., Stange-Thomann, N.,
Stojanovic, N., Subramanian, A., Wyman, D., Rogers, ., Sulston, ]J., Ainscough, R.,
Beck, S., Bentley, D., Burton, J., Clee, C., Carter, N., Coulson, A., Deadman, R.,
Deloukas, P., Dunham, A., Dunham, L., Durbin, R., French, L., Grafham, D.,
Gregory, S., Hubbard, T., Humphray, S., Hunt, A., Jones, M., Lloyd, C., McMurray,
A., Matthews, L., Mercer, S., Milne, S., Mullikin, ].C., Mungall, A., Plumb, R., Ross,
M., Shownkeen, R., Sims, S., Waterston, R.H., Wilson, R.K,, Hillier, LW.,
McPherson, ]J.D., Marra, M.A., Mardis, E.R., Fulton, L.A., Chinwalla, A.T., Pepin,
K.H., Gish, W.R,, Chissoe, S.L., Wendl, M.C,, Delehaunty, K.D., Miner, T.L.,
Delehaunty, A., Kramer, ].B., Cook, L.L., Fulton, R.S., Johnson, D.L., Minx, PJ.,
Clifton, S.W., Hawkins, T., Branscomb, E., Predki, P., Richardson, P., Wenning, S.,
Slezak, T., Doggett, N., Cheng, J.F., Olsen, A., Lucas, S., EIKkin, C., Uberbacher, E.,
Frazier, M., Gibbs, R.A., Muzny, D.M.,, Scherer, S.E., Bouck, ].B., Sodergren, EJ.,
Worley, K.C., Rives, C.M., Gorrell, ].H., Metzker, M.L., Naylor, S.L., Kucherlapati,
R.S., Nelson, D.L., Weinstock, G.M., Sakaki, Y., Fujiyama, A., Hattori, M., Yada, T.,
Toyoda, A., Itoh, T., Kawagoe, C., Watanabe, H., Totoki, Y., Taylor, T.,
Weissenbach, J., Heilig, R., Saurin, W., Artiguenave, F., Brottier, P., Bruls, T.,
Pelletier, E., Robert, C., Wincker, P., Rosenthal, A., Platzer, M., Nyakatura, G.,
Taudien, S., Rump, A, Yang, H.M,, Yu, ., Wang, J., Huang, G.Y., Gu, ]., Hood, L.,
Rowen, L., Madan, A., Qin, S.Z., Davis, R.W., Federspiel, N.A., Abola, A.P., Proctor,
M.J., Myers, R.M., Schmutz, J., Dickson, M., Grimwood, ]., Cox, D.R., Olson, M.V.,
Kaul, R., Raymond, C., Shimizu, N., Kawasaki, K., Minoshima, S., Evans, G.A.,
Athanasiou, M., Schultz, R., Roe, B.A., Chen, F., Pan, H.Q., Ramser, ]., Lehrach, H.,
Reinhardt, R., McCombie, W.R., de la Bastide, M., Dedhia, N., Blocker, H.,
Hornischer, K., Nordsiek, G., Agarwala, R., Aravind, L., Bailey, ].A., Bateman, A.,
Batzoglou, S., Birney, E., Bork, P., Brown, D.G., Burge, C.B., Cerutti, L., Chen, H.C,,
Church, D., Clamp, M., Copley, R.R., Doerks, T., Eddy, S.R., Eichler, E.E., Furey,
T.S., Galagan, ]., Gilbert, ].G.R., Harmon, C., Hayashizaki, Y., Haussler, D.,
Hermjakob, H., Hokamp, K., Jang, W.H., Johnson, L.S., Jones, T.A., Kasif, S.,
Kaspryzk, A., Kennedy, S., Kent, W ., Kitts, P., Koonin, E.V., Korf, L., Kulp, D.,
Lancet, D., Lowe, T.M., McLysaght, A., Mikkelsen, T., Moran, J.V., Mulder, N.,
Pollara, V.J., Ponting, C.P., Schuler, G., Schultz, J.R,, Slater, G., Smit, A.F.A,,

Stupka, E., Szustakowki, J., Thierry-Mieg, D., Thierry-Mieg, J., Wagner, L., Wallis,
J., Wheeler, R., Williams, A., Wolf, Y.I., Wolfe, K.H., Yang, S.P., Yeh, R.F., Collins,
F., Guyer, M.S., Peterson, ]., Felsenfeld, A., Wetterstrand, K.A., Patrinos, A.,
Morgan, M.]., International Human Genome Sequencing Consortium, 2001.
Initial sequencing and analysis of the human genome. Nature 409, 860-921.

Leach, E.L,, Prefontaine, G., Hurd, P.L., Crespi, B.J., 2014. The imprinted gene
LRRTM1 mediates schizotypy and handedness in a nonclinical population. J.
Hum. Genet. 59, 332-336.

Li, D.W., He, L., 2007. Association study between the NMDA receptor 2B subunit
gene (GRIN2B) and schizophrenia: a HuGE review and meta-analysis. Genet.
Med. 9, 4-8.

Li, Q, Bian, S., Liu, B., Hong, J., Toth, M., Sun, T., 2013a. Establishing brain functional
laterality in adult mice through unilateral gene manipulation in the embryonic
cortex. Cell Res. 23, 1147-1149.

Li, T,, Zeng, Z., Zhao, Q., Wang, T., Huang, K., Li, ]., Li, Y., Liu, J., Wei, Z., Wang, Y.,
Feng, G., He, L., Shi, Y., 2013b. FoxP2 is significantly associated with
schizophrenia and major depression in the Chinese Han Population. World J.
Biol. Psychiatry 14, 146-150.

Li, X.B., Branch, C.A., DeLisi, L.E., 2009. Language pathway abnormalities in
schizophrenia: a review of fMRI and other imaging studies. Curr. Opin.
Psychiatry 22, 131-139.

Lien, Y.-]., Chen, W.]., Hsiao, P.-C., Tsuang, H.-C., 2015. Estimation of heritability for
varied indexes of handedness. Laterality 20, 469-482.

Light, G., Greenwood, T.A., Swerdlow, N.R,, Calkins, M.E., Freedman, R., Green, M.F.,
Gur, R.E., Gur, R.C,, Lazzeroni, L.C., Nuechterlein, K.H., Olincy, A., Radant, A.D.,
Seidman, LJ., Siever, LJ., Silverman, ].M., Sprock, J., Stone, W.S., Sugar, C.A.,
Tsuang, D.W., Tsuang, M.T., Turetsky, B.L., Braff, D.L., 2014. Comparison of the
heritability of schizophrenia and endophenotypes in the COGS-1 Family Study.
Schizophr. Bull. 40, 1404-1411.

Ludwig, K.U., Mattheisen, M., Muhleisen, T.W., Roeske, D., Schmal, C., Breuer, R.,
Schulte-Korne, G., Muller-Myhsok, B., Nothen, M.M., Hoffmann, P., Rietschel,
M., Cichon, S., 2009. Supporting evidence for LRRTM1 imprinting effects in
schizophrenia. Mol. Psychiatry 14, 743-745.

Loberg, E.M., Hugdahl, K., Green, M.F., 1999. Hemispheric asymmetry in
schizophrenia: a “dual deficits” model. Biol. Psychiatry 45, 76-81.

Leberg, E.M.,, Joargensen, H.A., Hugdahl, K., 2002. Functional brain asymmetry and
attentional modulation in young and stabilised schizophrenic patients: a
dichotic listening study. Psychiatry Res. 109, 281-287.

MacNeilage, P.F., 2014. Evolution of the strongest vertebrate rightward action
asymmetries: marine mammal sidedness and human handedness. Psychol.
Bull. 140, 587-609.

Manns, M., Giintiirkiin, 0., 2009. Dual coding of visual asymmetries in the pigeon
brain: the interaction of bottom-up and top-down systems. Exp. Brain Res.
199, 323-332.

Markham, J.A., 2012. Sex steroids and schizophrenia. Rev. Endocr. Metab. Disord.
13, 187-207.

McCarthy-Jones, S., Green, M J., Scott, R.J., Tooney, P.A., Cairns, M.J., Wu, ].Q.,
Oldmeadow, C,, Carr, V., 2014. Preliminary evidence of an interaction between
the FOXP2 gene and childhood emotional abuse predicting likelihood of
auditory verbal hallucinations in schizophrenia. J. Psychiatr. Res. 50, 66-72.

McGlone, J., 1980. Sex-differences in human-brain asymmetry — a critical survey.
Behav. Brain Sci. 3, 215-227.

McManus, 1.C., Davison, A., Armour, ]J.A.L,, 2013. Multilocus genetic models of
handedness closely resemble single-locus models in explaining family data
and are compatible with genome-wide association studies. Ann. N. Y. Acad. Sci.
1288, 48-58.

Medland, S., Duffy, D., Spurdle, A., Wright, M., Geffen, G., Montgomery, G., Martin,
N., 2005. Opposite effects of androgen receptor CAG repeat length on increased
risk of left-handedness in males and females. Behav. Genet. 35, 735-744.

Medland, S.E., Duffy, D.L., Wright, M.]., Geffen, G.M., Hay, D.A,, Levy, F.,
van-Beijsterveldt, C.E., Willemsen, G., Townsend, G.C., White, V., Hewitt, AW.,
Mackey, D.A,, Bailey, J.M., Slutske, W.S., Nyholt, D.R., Treloar, S.A., Martin, N.G.,
Boomsma, D.I., 2009. Genetic influences on handedness: data from 25,732
Australian and Dutch twin families. Neuropsychologia 47, 330-337.

Mitchell, R.L.C., Crow, TJ., 2005. Right hemisphere language functions and
schizophrenia: the forgotten hemisphere? Brain 128, 963-978.

Mitchell, R.L.C,, Elliott, R, Barry, M., Cruttenden, A., Woodruff, P.W.R., 2004. Neural
response to emotional prosody in schizophrenia and in bipolar affective
disorder. Br. J. Psychiatry 184, 223-230.

Mitchell, R.L.C., Ross, E.D., 2008. fMRI evidence for the effect of verbal complexity
on lateralisation of the neural response associated with decoding prosodic
emotion. Neuropsychologia 46, 2880-2887.

Miyata, J., Sasamoto, A., Koelkebeck, K., Hirao, K., Ueda, K., Kawada, R., Fujimoto, S.,
Tanaka, Y., Kubota, M., Fukuyama, H., Sawamoto, N., Takahashi, H., Murai, T.,
2012. Abnormal asymmetry of white matter integrity in schizophrenia
revealed by voxelwise diffusion tensor imaging. Hum. Brain Mapp. 33,
1741-1749.

Narr, K.L., Bilder, R.M., Kim, S., Thompson, P.M., Szeszko, P., Robinson, D., Luders, E.,
Toga, A.W., 2004. Abnormal gyral complexity in first-episode schizophrenia.
Biol. Psychiatry 55, 859-867.

Ocklenburg, S., Arning, L., Gerding, W.M,, Epplen, J.T., Glintiirkiin, O., Beste, C.,
2013a. Cholecystokinin a receptor (CCKAR) gene variation is associated with
language lateralization. PLOS ONE 8, e53643.

Ocklenburg, S., Arning, L., Gerding, W.M., Epplen, J.T., Glintiirkiin, O., Beste, C.,
2013b. FOXP2 variation modulates functional hemispheric asymmetries for
speech perception. Brain Cogn. 126, 279-284.


http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0355
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0360
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0365
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0370
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0375
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0380
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0385
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0390
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0395
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0400
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0405
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0410
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0415
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0420
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0425
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0430
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0435
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0440
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0445
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0450
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0455
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0460
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0465
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0470
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0475
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0480
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0485
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0490
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0495
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0500
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0505
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0510
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0515
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0520
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0525
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0530
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0535
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0540
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0545
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0550
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0555
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0560

S. Ocklenburg et al. / Neuroscience and Biobehavioral Reviews 59 (2015) 100-110 109

Ocklenburg, S., Arning, L., Hahn, C., Gerding, W.M., Epplen, ].T., Giintiirkiin, O.,
Beste, C., 2011. Variation in the NMDA receptor 2B subunit gene GRIN2B is
associated with differential language lateralization. Behav. Brain Res. 225,
284-289.

Ocklenburg, S., Beste, C., Arning, L., Peterburs, J., Glintiirkiin, O., 2014. The
ontogenesis of language lateralization and its relation to handedness.
Neurosci. Biobehav. Rev. 43, 191-198.

Ocklenburg, S., Beste, C., Giintiirkiin, O., 2013c. Handedness: a neurogenetic shift of
perspective. Neurosci. Biobehav. Rev. 37, 2788-2793.

Ocklenburg, S., Glintiirkiin, O., 2012. Hemispheric asymmetries: the comparative
view. Front. Psychol. 3, 5.

Ocklenburg, S., Westerhausen, R., Hirnstein, M., Hugdahl, K., 2013d. Auditory
hallucinations and reduced language lateralization in schizophrenia: a
meta-analysis of dichotic listening studies. ]. Int. Neuropsychol. Soc. 19,
410-418.

Oertel-Knochel, V., Knochel, C., Stablein, M., Linden, D.EJ., 2012. Abnormal
functional and structural asymmetry as biomarker for schizophrenia. Curr.
Top. Med. Chem. 12, 2434-2451.

Oertel-Knochel, V., Linden, D.E.J., 2011. Cerebral asymmetry in schizophrenia.
Neuroscientist 17, 456-467.

Oertel, V., Knochel, C., Rotarska-Jagiela, A., Schonmeyer, R., Lindner, M., van de Ven,
V., Haenschel, C., Uhlhaas, P., Maurer, K., Linden, D.EJ., 2010. Reduced laterality
as a trait marker of schizophrenia-evidence from structural and functional
neuroimaging. J. Neurosci. 30, 2289-2299.

Picardi, A., Viroli, C., Tarsitani, L., Miglio, R., de Girolamo, G., Dell'’Acqua, G., Biondi,
M., 2012. Heterogeneity and symptom structure of schizophrenia. Psychiatry
Res. 198, 386-394.

Picchioni, M.M., Murray, R.M., 2007. Schizophrenia. BM]J 335, 91-95.

Pinel, P., Fauchereau, F., Moreno, A., Barbot, A., Lathrop, M., Zelenika, D., Le Bihan,
D., Poline, ].B., Bourgeron, T., Dehaene, S., 2012. Genetic variants of FOXP2 and
KIAA0319/TTRAP/THEM?2 locus are associated with altered brain activation in
distinct language-related regions. ]. Neurosci. 32, 817-825.

Piper, BJ., Yasen, A.L, Taylor, A.E., Ruiz, J.R., Gaynor, ].W., Dayger, C.A.,
Gonzalez-Gross, M., Kwon, 0.D., Nilsson, L.-G., Day, .N.M,, Raber, J., Miller, ].K.,
2012. Non-replication of an association of Apolipoprotein E2 with sinistrality.
Laterality 18, 251-261.

Ragland, ].D., Goldberg, T.E., Wexler, B.E., Gold, J.M., Torrey, E.F., Weinberger, D.R.,
1992. Dichotic-listening in monozygotic twins discordant and concordant for
schizophrenia. Schizophr. Res. 7, 177-183.

Rasmussen, T., Milner, B., 1977. The role of early left-brain injury in determining
lateralization of cerebral speech functions. Ann. N. Y. Acad. Sci. 299,

355-369.

Raymond, M., Pontier, D., 2004. Is there geographical variation in human
handedness? Laterality 9, 35-51.

Razafimandimby, A., Maiza, O., Hervé, P.-Y., Lecardeur, L., Delamillieure, P., Brazo,
P., Mazoyer, B., Tzourio-Mazoyer, N., Dollfus, S., 2007. Stability of functional
language lateralization over time in schizophrenia patients. Schizophr. Res. 94,
197-206.

Razafimandimby, A., Tzourio-Mazoyer, N., Mazoyer, B., Maiza, O., Dollfus, S., 2011.
Language lateralization in left-handed patients with schizophrenia.
Neuropsychologia 49, 313-319.

Reiss, M., Reiss, G., 1999. Earedness and handedness: distribution in a German
sample with some family data. Cortex 35, 403-412.

Ribolsi, M., Daskalakis, Z.J., Siracusano, A., Koch, G., 2014. Abnormal asymmetry of
brain connectivity in Schizophrenia. Front. Hum. Neurosci. 8, 11.

Riley, B., Kendler, K.S., 2006. Molecular genetic studies of schizophrenia. Eur. J.
Hum. Genet. 14, 669-680.

Rogers, LJ., 2014. Asymmetry of brain and behavior in animals: its development,
function, and human relevance. Genesis 52, 555-571.

Rogers, L.J., Vallortigara, G., Andrew, RJ., 2013. Divided Brains. Cambridge
University Press, Cambridge, UK.

Rossell, S.L., Boundy, C.L., 2005. Are auditory-verbal hallucinations associated with
auditory affective processing deficits? Schizophr. Res. 78, 95-106.

Samara, A., Tsangaris, G.T., 2011. Brain asymmetry: both sides of the story. Expert
Rev. Proteomics 8, 693-703.

Savitz, J., Van Der Merwe, L., Solms, M., Ramesar, R., 2007. Lateralization of hand
skill in bipolar affective disorder. Genes Brain Behav. 6, 698-705.

Scerri, T.S., Brandler, W.M., Paracchini, S., Morris, A.P., Ring, S.M., Richardson, AJ.,
Talcott, ].B., Stein, J., Monaco, A.P., 2011. PCSK6 is associated with handedness
in individuals with dyslexia. Hum. Mol. Genet. 20, 608-614.

Schizophrenia Working Group of the Psychiatric Genomics Consortium, 2014.
Biological insights from 108 schizophrenia-associated genetic loci. Nature 511,
421-427.

Shapleske, J., Rossell, S.L., Simmons, A., David, A.S., Woodruff, P.W.R., 2001. Are
auditory hallucinations the consequence of abnormal cerebral lateralization? A
morphometric MRI study of the sylvian fissure and planum temporale. Biol.
Psychiatry 49, 685-693.

Shapleske, J., Rossell, S.L., Woodruff, P.W.R., David, A.S., 1999. The planum
temporale: a systematic, quantitative review of its structural, functional and
clinical significance. Brain Res. Rev. 29, 26-49.

Shenton, M.E., Dickey, C.C., Frumin, M., McCarley, R.W., 2001. A review of MRI
findings in schizophrenia. Schizophr. Res. 49, 1-52.

Sicotte, N.L., Woods, R.P., Mazziotta, ].C., 1999. Handedness in twins: a
meta-analysis. Laterality 4, 265-286.

Somers, M., Ophoff, R.A., Aukes, M.F., Cantor, R.M., Boks, M.P., Dauwan, M., de
Visser, K.L., Kahn, R.S., Sommer, L.E., 2015. Linkage analysis in a Dutch

population isolate shows no major gene for left-handedness or atypical
language lateralization. ]. Neurosci. 35, 8730-8736.

Sommer, L.E.C., Aleman, A., Ramsey, N., Bouma, A., Kahn, R., 2001a. Handedness,
language lateralisation and anatomical asymmetry in schizophrenia -
meta-analysis. Br. ]. Psychiatry 178, 344-351.

Sommer, LE.C,, Ramsey, N.F., Kahn, R.S., 2001b. Language lateralization in
schizophrenia, an fMRI study. Schizophr. Res. 52, 57-67.

Sommer, L.E.C., Ramsey, N.F.,, Mandl, R.C.W., Kahn, R.S., 2003. Language
lateralization in female patients with schizophrenia: an fMRI study. Schizophr.
Res. 60, 183-190.

Strockens, F., Glntirkiin, O., Ocklenburg, S., 2012. Limb preferences in non-human
vertebrates. Laterality 18, 536-575.

Sullivan, P.F., Kendler, K.S., Neale, M.C., 2003. Schizophrenia as a complex trait:
evidence from a meta-analysis of twin studies. Arch. Gen. Psychiatry 60,
1187-1192.

Takahashi, T., Suzuki, M., Zhou, S.-Y., Tanino, R., Nakamura, K., Kawasaki, Y., Seto,
H., Kurachi, M., 2010. A follow-up MRI study of the superior temporal
subregions in schizotypal disorder and first-episode schizophrenia. Schizophr.
Res. 119, 65-74.

Taylor, S.F., Tso, LF., 2015. GABA abnormalities in schizophrenia: a methodological
review of in vivo studies. Schizophr. Res. (in press).

Tolosa, A., Sanjuan, J., Dagnall, A.M., Molt6, M.D., Herrero, N., de Frutos, R., 2010.
FOXP2 gene and language impairment in schizophrenia: association and
epigenetic studies. BMC Med. Genet. 11, 114.

Tsai, S.-J., Hong, C.-]., Liao, D.-L., Chiang, C.-H., 2006. Distribution of androgen
receptor CAG repeat polymorphism in Chinese schizophrenia and its
correlation with age at onset. Psychoneuroendocrinology 31,

270-274.

Uher, R,, 2014. Gene-environment interactions in severe mental illness. Front.
Psychiatry 5, 48.

Vallortigara, G., Rogers, L.J., Bisazza, A., 1999. Possible evolutionary origins of
cognitive brain lateralization. Brain Res. Rev. 30, 164-175.

van den Heuvel, M.P., Fornito, A., 2014. Brain networks in Schizophrenia.
Neuropsychol. Rev. 24, 32-48.

Venter, J.C., Adams, M.D., Myers, EW., Li, PW., Mural, RJ., Sutton, G.G., Smith, H.O.,
Yandell, M., Evans, C.A,, Holt, R.A., Gocayne, ].D., Amanatides, P., Ballew, R.M.,
Huson, D.H., Wortman, J.R,, Zhang, Q., Kodira, C.D., Zheng, X.Q.H., Chen, L.,
Skupski, M., Subramanian, G., Thomas, P.D., Zhang, J.H., Miklos, G.L.G., Nelson,
C., Broder, S., Clark, A.G., Nadeau, C., McKusick, V.A., Zinder, N., Levine, A].,
Roberts, R.J., Simon, M., Slayman, C., Hunkapiller, M., Bolanos, R., Delcher, A.,
Dew, I, Fasulo, D., Flanigan, M., Florea, L., Halpern, A., Hannenhalli, S., Kravitz,
S., Levy, S., Mobarry, C., Reinert, K., Remington, K., Abu-Threideh, ]., Beasley, E.,
Biddick, K., Bonazzi, V., Brandon, R., Cargill, M., Chandramouliswaran, I.,
Charlab, R., Chaturvedi, K., Deng, Z.M., Di Francesco, V., Dunn, P., Eilbeck, K.,
Evangelista, C., Gabrielian, A.E., Gan, W., Ge, W.M,, Gong, F.C., Gu, Z.P., Guan, P.,
Heiman, T.J., Higgins, M.E,, Ji, RR,, Ke, Z.X., Ketchum, K.A., Lai, Z.W., Lei, Y.D., Li,
ZY.1i,].Y., Liang, Y., Lin, X.Y., Ly, F., Merkulov, G.V., Milshina, N., Moore, H.M.,
Naik, A.K,, Narayan, V.A,, Neelam, B., Nusskern, D., Rusch, D.B., Salzberg, S.,
Shao, W.,, Shue, B.X,, Sun, ].T., Wang, Z.Y., Wang, A.H., Wang, X., Wang, J., Wei,
M.H., Wides, R, Xiao, C.L,, Yan, C.H,, Yao, A, Ye, ]., Zhan, M., Zhang, W.Q., Zhang,
H.Y., Zhao, Q., Zheng, L.S., Zhong, F., Zhong, W.Y., Zhu, S.P.C., Zhao, S.Y., Gilbert,
D., Baumhueter, S., Spier, G., Carter, C., Cravchik, A., Woodage, T., Ali, F., An, H].,
Awe, A, Baldwin, D., Baden, H., Barnstead, M., Barrow, L., Beeson, K., Busam, D.,
Carver, A., Center, A., Cheng, M.L,, Curry, L., Danaher, S., Davenport, L., Desilets,
R., Dietz, S., Dodson, K., Doup, L., Ferriera, S., Garg, N., Gluecksmann, A., Hart, B.,
Haynes, ]., Haynes, C., Heiner, C., Hladun, S., Hostin, D., Houck, J., Howland, T.,
Ibegwam, C., Johnson, ]., Kalush, F., Kline, L., Koduru, S., Love, A., Mann, F., May,
D., McCawley, S., McIntosh, T., McMullen, 1., Moy, M., Moy, L., Murphy, B.,
Nelson, K., Pfannkoch, C., Pratts, E., Puri, V., Qureshi, H., Reardon, M., Rodriguez,
R., Rogers, Y.H., Romblad, D., Ruhfel, B., Scott, R,, Sitter, C., Smallwood, M.,
Stewart, E., Strong, R, Suh, E., Thomas, R, Tint, N.N,, Tse, S., Vech, C., Wang, G.,
Wetter, J., Williams, S., Williams, M., Windsor, S., Winn-Deen, E., Wolfe, K.,
Zaveri, ]., Zaveri, K., Abril, ].F., Guigo, R., Campbell, M J., Sjolander, K.V., Karlak,
B., Kejariwal, A., Mi, H.Y., Lazareva, B., Hatton, T., Narechania, A., Diemer, K.,
Muruganujan, A., Guo, N., Sato, S., Bafna, V., Istrail, S., Lippert, R., Schwartz, R.,
Walenz, B., Yooseph, S., Allen, D., Basu, A., Baxendale, J., Blick, L., Caminha, M.,
Carnes-Stine, J., Caulk, P., Chiang, Y.H., Coyne, M., Dahlke, C., Mays, A.D.,
Dombroski, M., Donnelly, M., Ely, D., Esparham, S., Fosler, C., Gire, H.,
Glanowski, S., Glasser, K., Glodek, A., Gorokhov, M., Graham, K., Gropman, B.,
Harris, M., Heil, J., Henderson, S., Hoover, J., Jennings, D., Jordan, C., Jordan, J.,
Kasha, J., Kagan, L., Kraft, C., Levitsky, A., Lewis, M., Liu, XJ., Lopez, ]., Ma, D.,
Majoros, W., McDaniel, J., Murphy, S., Newman, M., Nguyen, T., Nguyen, N.,
Nodell, M., Pan, S., Peck, ]., Peterson, M., Rowe, W., Sanders, R., Scott, J.,
Simpson, M., Smith, T., Sprague, A., Stockwell, T., Turner, R., Venter, E., Wang,
M., Wen, M.Y., Wu, D., Wu, M,, Xia, A., Zandieh, A., Zhu, X.H., 2001. The
sequence of the human genome. Science 291, 1304-1351.

Watanabe, H., Fitting, S., Hussain, M.Z., Kononenko, O., latsyshyna, A., Yoshitake, T.,
Kehr, J., Alkass, K., Druid, H., Wadensten, H., Andren, P.E., Nylander, L., Wedell,
D.H., Krishtal, O., Hauser, K.F., Nyberg, F., Karpyak, V.M., Yakovleva, T., Bakalkin,
G., 2015. Asymmetry of the endogenous opioid system in the human anterior
cingulate: a putative molecular basis for lateralization of emotions and pain.
Cereb. Cortex 25, 97-108.

Weiss, E.M., Hofer, A., Golaszewski, S., Siedentopf, C., Brinkhoff, C., Kremser, C.,
Felber, S., Fleischhacker, W.W., 2004. Brain activation patterns during a verbal
fluency test—a functional MRI study in healthy volunteers and patients with
schizophrenia. Schizophr. Res. 70, 287-291.


http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0565
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0570
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0575
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0580
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0580
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0580
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0580
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0580
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0580
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0580
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0580
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0580
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0585
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0590
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0595
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0595
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0595
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0595
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0595
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0595
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0595
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0595
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0595
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0600
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0605
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0610
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0610
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0610
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0610
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0610
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0610
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0615
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0620
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0625
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0630
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0635
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0640
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0645
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0650
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0655
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0660
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0665
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0670
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0670
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0670
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0670
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0670
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0670
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0670
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0675
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0680
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0685
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0690
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0695
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0700
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0705
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0710
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0715
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0720
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0725
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0730
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0735
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0740
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0745
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0750
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0760
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0765
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0770
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0775
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0780
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0785
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0790
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0795

110 S. Ocklenburg et al. / Neuroscience and Biobehavioral Reviews 59 (2015) 100-110

Weiss, E.M., Hofer, A., Golaszewski, S., Siedentopf, C., Felber, S., Fleischhacker, World Health Organization, 2010. Schizophrenia Fact Sheet (2010), Available at
W.W,, 2006. Language lateralization in unmedicated patients during an acute http://www.who.int/mental_health/management/schizophrenia/en/ (accessed
episode of schizophrenia: a functional MRI study. Psychiatry Res. 146, 185-190. 05.05.15).

Whitford, T.J., Kubicki, M., Ghorashi, S., Schneiderman, J.S., Hawley, K.J., McCarley, Wau, C.-H., Hwang, T.-]., Chen, Y.-]., Hsu, Y.-C,, Lo, Y.-C,, Liu, C.-M., Hwu, H.-G,, Liu,
R.W., Shenton, M.E., Spencer, K.M., 2011. Predicting inter-hemispheric transfer C.-C., Hsieh, M.H,, Chien, Y.L, Chen, C.-M., Isaac Tseng, W.-Y., 2014. Altered
time from the diffusion properties of the corpus callosum in healthy integrity of the right arcuate fasciculus as a trait marker of schizophrenia: a
individuals and schizophrenia patients: a combined ERP and DTI study. sibling study using tractography-based analysis of the whole brain. Hum. Brain
Neuroimage 54, 2318-2329. Mapp. 36, 1065-1076.

Williams, H.J., Owen, M.J., O'Donovan, M.C., 2007. Is COMT a susceptibility gene for
schizophrenia? Schizophr. Bull. 33, 635-641.


http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0800
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0805
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0810
http://www.who.int/mental_health/management/schizophrenia/en/
http://www.who.int/mental_health/management/schizophrenia/en/
http://www.who.int/mental_health/management/schizophrenia/en/
http://www.who.int/mental_health/management/schizophrenia/en/
http://www.who.int/mental_health/management/schizophrenia/en/
http://www.who.int/mental_health/management/schizophrenia/en/
http://www.who.int/mental_health/management/schizophrenia/en/
http://www.who.int/mental_health/management/schizophrenia/en/
http://www.who.int/mental_health/management/schizophrenia/en/
http://www.who.int/mental_health/management/schizophrenia/en/
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820
http://refhub.elsevier.com/S0149-7634(15)30017-8/sbref0820

	Laterality and mental disorders in the postgenomic age – A closer look at schizophrenia and language lateralization
	1 Introduction
	2 Atypical lateralization in schizophrenia
	3 Theories about laterality and schizophrenia
	4 Both schizophrenia and laterality are heritable
	5 Schizophrenia and laterality have partly overlapping genetic determinants
	6 Schizophrenia and laterality are complex traits
	7 Schizophrenia might not be a single trait
	8 Symptoms vs. syndromes as phenotypes
	9 Toward a symptom-based approach for the relationship between schizophrenia and laterality
	10 Conclusion and outlook
	Acknowledgement
	References


