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Members of the galectin family have been shown to exert several roles in the context of
reproduction. They contribute to placentation, maternal immune regulation and facilitate
angiogenesis encompassing decidualisation and placenta formation during pregnancy. In
the context of neo-vascularisation, galectins have been shown to augment signalling path-
ways thatlead to endothelial cell activation, cell proliferation, migration and tube formation
in vitro in addition to angiogenesis in vivo. Angiogenesis during gestation ensures not only
proper foetal growth and development, but also maternal health. Consequently, restriction
of placental blood flow has major consequences for both foetus and mother, leading to
pregnancy diseases. In this review we summarise both the established and the emerging
roles of galectin in angiogenesis and discuss the possible implications during healthy and
pathological gestation.

© 2015 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

2. Regulation of angiogenesis

During gestation, proper placental function is critically
important for the normal development of the embryo
and foetus. As the placenta develops, angiogenesis of
maternal vessels and remodelling of the spiral arteries
ensure a constant supply of nutrients and oxygen. Angio-
genesis is an essential process that ensures not only
proper foetal growth and development, but also mater-
nal health during gestation (Reynolds and Redmer, 2001;
Chen and Zheng, 2013). In this review we provide an
overview of galectin involvement in placental angiogenesis
during gestation, and discuss the consequences of dysreg-
ulated galectin expression in pregnancy disorders such as
preeclampsia.
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Angiogenesis is defined as the formation of new capil-
laries from pre-existing vessels. In the placenta, capillary
extension occurs via endothelial sprouting towards an
angiogenic stimulus (branching), or via intussusceptive
angiogenesis (splitting), a process in which transvascu-
lar tissue pillars form and expand to create a branched
vessel (De Spiegelaere et al.,, 2012). Before 24 weeks’
gestation in humans, placental blood vessels are formed
mainly by the process of branching and splitting. After 24
weeks, when demands for increased blood flow to the foe-
tus are at their highest, placental angiogenesis involves
mainly the formation of capillary loops through elongation
(Kaufmann, 1985). The result is a highly vascularised organ
with an estimated capillary length of 550 km in the late-
gestation human placenta (Burton and Jauniaux, 1995). At
the cellular level, the progression of angiogenesis involves
endothelial cell (EC) activation and proliferation, migration
and alignment, tube formation and anastomosis (cross-
connection between adjacent vessels) (Chung and Ferrara,
2011).
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During the angiogenesis process, activation of endothe-
lial cells leads to cell surface endoglin (Eng) expression, a
pleiotropic factor regulating cell proliferation, differenti-
ation, migration and adhesion. Membrane-bound Eng is
an accessory co-receptor that interacts with both trans-
forming growth factor beta (TGF-8) and the TGF-[3 receptor
type Il to initiate pro-angiogenic functions. The membrane-
bound form can also be cleaved from the membrane,
resulting in anti-angiogenic soluble Eng (sEng) (Gregory
et al., 2014). The placenta is a rich source of both pro-
and anti-angiogenic factors that regulate blood vessel
growth. During placentation, angiogenesis is spatiotem-
porally regulated by vascular endothelial growth factors
(VEGF), TGF-f3, fibroblast growth factors and angiopoietins
(Kim et al., 2013). For the sake of brevity, this review will
focus on the interaction of galectins with the VEGF family
of pro-angiogenic growth factors.

In 1983, Senger et al. identified VEGF as a causative
agent of vascular permeability in tumours (Senger et al.,
1983). Over 30 years later, this protein has been recognised
as one of the most important regulators of vasculogene-
sis and angiogenesis. At present, the VEGF family consists
of several members; the original VEGF, which has been
renamed VEGFA, VEGFB-F and placental growth factor
(PIGF). Of the molecules involved in placental angiogenesis,
VEGFA and PIGF are of major importance in all gestational
stages (Nieminen et al., 2014). Expressed in the human
endometrium, decidua (Torry and Torry, 1997) and tro-
phoblast (Shore et al., 1997; Reynolds and Redmer, 2001),
and increasing in expression with gestational age, VEGFA
stimulates vascular EC activation and migration, in addition
to vascular permeability (De Falco, 2014). The impor-
tance of this molecule is demonstrated by mouse models,
where disruption of the VEGFA gene is embryonically lethal
because of a failure of proper blood vessel formation during
embryonic vasculogenesis and angiogenesis (Carmeliet,
2000). The VEGFA gene undergoes alternative splicing to
produce up to nine isoforms, distinguished by their ability
to bind to heparan sulphate proteoglycans in the extra-
cellular matrix. This results in differing spatiotemporal
expression and activity for each VEGF isoform, and suggests
that VEGFA function is strongly influenced by the tissue
microenvironment (Vempatietal.,2011; Arcondeguy et al.,
2013). Named after the number of amino acids in the
mature protein, the VEGFA31, VEGFA g5 and VEGFAgg iso-
forms are the most important for placental angiogenesis
(Arcondeguy et al., 2013).

Placental growth factor (PIGF) is an additional VEGF
family member that undergoes alternative splicing to pro-
duce four isoforms. PIGF participates in the formation of
the placental vascular network and the development of
the villous tree (Chen and Zheng, 2013). PIGF stimulates
the proliferation of fibroblasts and smooth muscle cells
(Yonekura et al., 1999; Bellik et al., 2005), recruits myeloid
progenitors to growing sprouts (Pipp et al., 2003; Scholz
et al., 2003) and attracts pro-angiogenic macrophages to
angiogenesis sites (Selvaraj et al., 2003). Although PIGF
knockout mice are viable, foetal and placental weights in
these animals are reduced (Lijnen et al., 2006); providing
further evidence that PIGF is an important protein involved
in healthy placental growth and development.

The VEGF family members activate angiogenic mecha-
nisms in the placenta through the transmembrane tyrosine
kinase binding receptors VEGFR1 (also known as Flt-1)
(Shalaby et al., 1995) and VEGFR2 (also known as KDR or
Flk-1) (Fong et al., 1995), in conjunction with a neuropilin
(NRP) co-receptor (Tsoi et al., 2002). Although the pro-
angiogenic cascade is initiated by VEGF binding to VEGFR,
NRP-1 and -2 are essential for strong and sustained recep-
tor activity (Soker et al., 2002; Becker et al., 2005). Similar
to VEGFR knockouts, NRP-1 null mice die at embryonic
day 10.5 because of defective vasculature formation (Jones
et al., 2008). In addition to their interaction with trans-
membrane receptors, VEGF and PIGF can also be bound
by soluble VEGFR (sVEGFR1, also called, s-FIt1). s-VEGFR1
acts in an anti-angiogenic manner, sequestering VEGF and
PIGF and preventing the initiation of angiogenic signalling
cascades (Kriissel et al., 2003).

Angiogenesis is a finely tuned process and healthy
placentation requires a balance between pro-angiogenic
stimulation of blood vessel growth, and anti-angiogenic
prevention of vessel overgrowth. Disturbance of this bal-
ance through over- or under-expression of particular
angiogenic molecules leads to poor placental growth and
perfusion, which is ultimately detrimental to pregnancy.

3. Dysregulation of placental angiogenesis and
pregnancy disorders

A healthy placenta has long been acknowledged to be a
keystone of foetal development, and nearly all pregnancy
complications have been linked to improper develop-
ment of the placental vasculature (Chen and Zheng, 2013).
Restriction of placental blood flow has major consequences
for both foetus and mother during gestation. Increased
vascular resistance and reduced uterine blood flow are
associated with intrauterine growth restriction, and are
predictors of high-risk pregnancies (Reynolds and Redmer,
2001). On the maternal side, the demand for increased
blood flow in animproperly formed placenta has dangerous
consequences for maternal health, leading to pregnancy
diseases such as preeclampsia.

4. Preeclampsia

Preeclampsia (PE)is defined as gestational hypertension
and proteinuria developing in the second half of pregnancy,
with early onset PE (the most severe form) developing
at <34 weeks’ gestation. With a prevalence of 3-5%, PE
remains a significant public health problem:; it is the lead-
ing cause of maternal and neonatal mortality worldwide,
especially in developing nations (Doridot et al., 2013; Al-
Jameil et al.,, 2014). PE has major consequences for both
mother and child, during pregnancy and later in life. Mater-
nal hypertension during gestation is a common feature of
PE due to increased peripheral vascular resistance. This
hypertensive state can proceed to permanent vascular and
metabolic damage, which elevates the long-term risk of
cardiovascular disease (Irgens et al., 2001; Berends et al.,
2008; Sibai, 2008) and diabetes (Lykke et al., 2009) for the
mother. Considering foetal development, in some cases, PE
isalso arisk factor for intrauterine growth restriction owing
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to the decreased placental perfusion and lack of appropri-
ate blood supply (Sibai, 2008).;

Pathological examination of placentas from women
with severe PE reveals infarction (necrosis), thrombo-
sis, vascular lesions and chronic inflammation. Abnormal
placentation subsequently results in the liberation of pla-
cental debris and release of anti-angiogenic factors into
the maternal circulation (Doridot et al., 2013; Al-Jameil
et al., 2014). Of the molecules released by an improperly
perfused placenta, soluble endoglin (sEng) (Venkatesha
et al., 2006) and sVEGFR1 (sFIt1) (Kupferminc et al., 1997)
are major contributors to endothelial dysfunction. Demon-
strating this experimentally, administration of sVEGFR1 to
pregnant rats leads to PE-like symptoms including hyper-
tension, proteinuria and glomerular endotheliosis (kidney
lesions) (Maynard et al., 2003). Clinically, preeclampsia is
associated with increased maternal serum concentrations
of sVEGFR1 (s-Flt1) and decreased concentrations of PIGF
(Torry and Torry, 1997; Levine et al., 2004). Additionally,
overexpression of SVEGFR1 and sEng is also correlated with
preeclampsia severity (Koga et al., 2003; Maynard et al.,
2003; Venkatesha et al., 2006).

5. Galectins: multifunctional regulators at the
foetal-maternal interface

The galectin (gal) family, defined by a canonical carbo-
hydrate recognition domain (CRD) of approximately 130
amino acids with specificity for [3-galactosides, represents
the most widely expressed class of lectins in all organisms
(Barondes et al.,, 1994). Nineteen mammalian galectins
have been described to date, of which 13 are expressed
in human tissues (Cooper, 2002). Structurally, the galectin
family is further classified into three groups according to
the number and arrangement of their CRDs: prototype, tan-
dem repeat and chimaera-type galectins (Barondes et al.,
1994). Thus, galectins containing a single CRD (i.e. gal-1, -
2,-5,-7,-10,-13,-14,-15, -16,-17, -19), and usually found
as homodimeric forms, are defined as a prototype. Tandem
repeat galectins (gal-4, -6, -8, -9, -12) contain two homolo-
gous CRDs (which may differ in their carbohydrate-binding
affinities) connected by a short linker sequence, conferring
on them multivalent binding activities. Finally, chimaera-
type galectins (of which the only member known to date
is gal-3) are characterised by a C-terminal CRD and an N-
terminal non-lectin domain of proline- and glycine-rich
short tandem repeats involved in multimerisation and pro-
teolytical regulation (Barondes et al., 1994; Brewer et al.,
2002).

Galectins display a wide array of biological functions
in both the intra- and extracellular milieus. Intracellularly,
they engage in protein-protein interactions modulating
various processes including cell growth, differentiation,
survival and migration (Liu et al., 2002). Alternatively,
galectins can be exported from cells by a non-classical
mechanism (Nickel, 2005) and regulate different responses
mediated by their lectin activity (Brewer et al,, 2002).
Thus, ‘secreted’ galectins can function extracellularly to
modulate cell adhesion and apoptosis or as cytokine-
like molecules in the regulation of innate and adaptive
immunity (Hernandez and Baum, 2002; Rabinovich et al.,
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Fig. 1. Sources of galectin expression during human pregnancy. Dur-
ing gestation, galectins are expressed in both the maternal and foetal
compartments where they participate in multiple processes important
for sustaining foetal growth. Maternally derived galectins (i.e. those
expressed in decidual tissue) engage in cell-cell and cell-matrix interac-
tions to facilitate embryo implantation and trophoblast invasion during
placentation, as well as to modulate maternal immune cell function
towards a tolerogenic profile. Numerous galectins are also differentially
expressed in the placenta, where they appear to play significant roles in
the differentiation, migration and invasion of trophoblast cells, and may
participate in villous angiogenesis. While their maternal or foetal origin
is still difficult to identify, galectins are also found in the maternal cir-
culation and may serve as biomarkers for diverse pregnancy disorders,
including preeclampsia and spontaneous abortion.

2007). This functional heterogeneity has made galectins
an appealing subject in reproductive medicine, espe-
cially after the recognition of their pivotal role in
immune-endocrine interactions during the establishment
and maintenance of pregnancy (Blois et al., 2007; Than
et al.,, 2009; Tirado-Gonzalez et al., 2013). Studies profiling
galectin expression in reproductive tissues have multiplied
in the past few years, highlighting the importance of a
delicate interplay between maternally and fetally derived
sources for successful reproductive outcomes and provid-
ing important insights into their role in pregnancy (Fig. 1).

Among prototypic galectins, the best studied in the
context of pregnancy is gal-1. This lectin is one of the
most abundantly expressed galectins in female repro-
ductive tissues, particularly in the endometrium/decidua
where its expression fluctuates under the control of ovar-
ian steroids (von Wolff et al., 2005). The spatiotemporal
pattern of endometrial gal-1 expression, which is similar
in mice and humans, indicates a possible role in blastocyst
attachment and endometrial immune regulation during
implantation (Choe et al., 1997; von Wolff et al., 2005).
Indeed, the well-known immunomodulatory functions of
this lectin appear to be critical for pregnancy mainte-
nance, acting as a tolerogenic signal to favour the induction
of IL-10 producing dendritic cells (DC) and regulatory
T cells in vivo (Blois et al.,, 2007) in addition to pro-
moting immune escape mechanisms of human placental
trophoblasts in vitro (Tirado-Gonzalez et al., 2013). Besides
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endometrial gal-1, foetal/placental expression of the lectin
also plays a significant role in the developmental pro-
cesses associated with pregnancy (Barrientos et al., 2014).
In humans, the lectin is detected in the pre-implantation
stages on the embryonic trophectoderm (Tirado-Gonzalez
et al,, 2013), later being differentially distributed in the
villous and extravillous trophoblast cell lineages derived
from this tissue. Placental gal-1 appears to function as a
local modulator of both pathways of trophoblast cell dif-
ferentiation, as the lectin has been shown to stimulate
cell fusion and syncytin expression by villous CTB in vitro
(Fischer et al., 2010) in addition to promoting adhesion
and invasion of HTR-8/SVneo cells and primary extrav-
illous trophoblasts (EVT) cultured in Matrigel (Kolundzic
et al., 2011). Besides gal-1, regulatory functions have been
attributed to two other prototypic galectins during human
pregnancy. Gal-13 is largely restricted to human placenta,
where it was originally identified as placental protein 13
(PP13)(Than et al., 1999). This lectin localises to the syncy-
tiotrophoblast and occasionally to multinucleated luminal
trophoblasts within converted spiral arterioles, suggest-
ing arole in trophoblast invasion and vascular remodelling
during placentation (Kliman et al., 2012). Gal-13 has also
been shown to promote apoptosis of activated T cells and
macrophages (Than et al., 2009) and may thus participate
in the modulation of maternal immune responses during
pregnancy. Indeed, gal-13 is often detected as extracel-
lular aggregates associated with T-cell-, neutrophil- and
macrophage-containing decidual foci of necrosis (Kliman
et al., 2012), suggesting that the secretion of the lectin
might be a mechanism to attract and activate maternal
immune cells facilitating trophoblast invasion and arte-
rial remodelling. More recently, gal-7 was identified as the
third prototype member expressed at the foetal-maternal
interface, localising mainly to syncytiotrophoblast and
the EVT of first-trimester placentas and also to placen-
tal endothelial cells at term (Menkhorst et al., 2014a).
While the functional significance of placental gal-7 is still
largely elusive, endometrial expression of the lectin has
been suggested to facilitate adhesion of the embryo to
the endometrium during implantation, a notion supported
by the selective localisation of the protein to the lumi-
nal and glandular epithelia and by its ability to stimulate
endometrial epithelial trophoblast adhesion in cell-line
and primary cell assays in vitro (Menkhorst et al., 2014b).
Interestingly, several lines of evidence link the dysreg-
ulated serum levels of these three prototype galectins
with pregnancy complications such as spontaneous abor-
tion and preeclampsia (Freitag et al., 2013; Huppertz
et al., 2013; Tirado-Gonzalez et al., 2013; Menkhorst et al.,
2014a), indicating their potential application as early diag-
nosis biomarkers (Fig. 1).

The only chimaera-type member identified so far, gal-3,
is also abundantly expressed at the foetal-maternal inter-
face, with a distribution pattern highly coincident with
that of gal-1 (Vicovac et al., 1998; von Wolff et al., 2005).
Indeed, the interplay between the two lectins may be
important for maternal immune homeostasis during early
pregnancy, as gal-3 functions mainly as a pro-inflammatory
mediator promoting T cell proliferation and activation
as well as cytokine secretion from innate immune cell

subsets (Iglesias et al., 1998; Chen et al., 2005; Alves
et al., 2010). While the profile of gal-3 expression at the
foetal-maternal interface has been well characterised in
several species, its physiological relevance during preg-
nancy is still largely elusive. In mice, gal-3 selectively
localises to the uterine luminal epithelium and primary
decidual zone during early pregnancy, later being predom-
inantly expressed in the placenta (Phillips et al., 1996).
This expression pattern highlights the potential role of
the lectin in the embryo-maternal communication during
the implantation process, as suggested by the decreased
implantation rates observed upon tissue-specific knock-
down of Lgals3 in the mouse uterus (Yang et al., 2012). The
human lectin shows a similar spatiotemporal distribution
at the foetal-maternal interface, being up-regulated in the
late secretory phase endometrium and the decidua of early
pregnancy and switching to placental villi and the EVT as
gestation progresses (Maquoi et al., 1997; von Wolff et al.,
2005). Thus, a possibility that awaits further investigation
is the involvement of this lectin in the modulation of tro-
phoblast differentiation during placentation, particularly in
view of recent studies showing a significant up-regulation
of gal-3 protein upon hypoxia-induced syncytialisation in
the BeWo cell line (Hu et al., 2007). Additionally, several
studies have attributed pro-angiogenic properties to this
lectin (Nangia-Makker et al., 2000b; Fukushi et al., 2004;
Wan et al., 2011; Machado et al., 2014), which are antic-
ipated to be significant for vascular responses associated
with pregnancy and are discussed in detail in the following
sections.

As for tandem repeat galectins, the only members iden-
tified to date at the foetal-maternal interface include gal-8,
gal-9 and gal-4, although the latter has only been described
in rat placenta and scant information on its physiological
role is available (Arikawa et al., 2012). Expression of gal-
8 was also recently reported in the context of pregnancy
(Kolundzic et al., 2011b); thus, its functional consequences
remain largely speculative based on observations in other
settings. Since gal-8 expression is selectively localised to
the placental EVT columns, it may play a role as a phys-
iological modulator of ECM remodelling, cell adhesion
and migration during the invasive process. Indeed, gal-8
shows the ability to form molecular complexes with inte-
grins through carbohydrate-protein interactions acting as
a positive or negative modulator of cellular adhesion (Zick
et al., 2004). The gal-8-integrin interaction may also con-
tribute to decidual immune trafficking and homeostasis, as
demonstrated by the ability of gal-8 to induce leucocyte
adhesion to endothelial cells and ECM components (Nishi
et al., 2003; Yamamoto et al., 2008). A role has also been
attributed to the lectin in the modulation of T cell function
and angiogenesis (Cattaneo et al., 2011), which make it an
attractive candidate for performing regulatory functions in
the context of pregnancy (Delgadoetal.,2011). Withregard
to gal-9, this tandem repeat member is considered mainly
an immunomodulatory galectin owing to its influence on T
cell survival and activation. Gal-9-mediated immune regu-
lation depends largely upon interaction with its cell surface
receptor TIM-3, and includes both stimulatory effects on
macrophage and DC activation and immune silencing
by enhancing apoptosis of Th1 lymphocytes (Zhu et al.,
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Fig. 2. Key stages in the process of angiogenesis influenced by galectins. The diagram summarises the steps in which several galectin members are involved
in the formation of new blood vessels. Steps include endothelial cell activation, endothelial cell migration, proliferation, and vascular tube formation. Both
gal-1 and gal-3 stimulate multiple endothelial functions during angiogenesis, whereas gal-8 and gal-9 A5 influence specific steps of the angiogenesis
cascade (gal-8, migration and vascular tube formation; gal-9 A5, activation and proliferation of endothelial cells). EC, endothelial cells; BM, basement
membrane; P, pericytes; gal-1, galectin-1; gal-3, galectin-3; gal-8, galectin-8; gal-9A5, splice variant galectin-9 lacking exon 5.

2011). Additionally, gal-9 exerts anti-inflammatory effects
through TIM-3-independent mechanisms, promoting the
generation of Foxp3* regulatory T cells and suppress-
ing Th17 cell activity (Oomizu et al., 2012). In humans,
endometrial gal-9 expression is found mainly on epithelial
cells and markedly up-regulated in decidua (Popovici et al.,
2005), implying a possible role in local immune suppres-
sion. Indeed, the expression of at least six gal-9 isoforms
has been demonstrated in human decidua, further show-
ing that Lgals9 A5 displays the ability to suppress I[FN-y
production by uterine NK cells (Heusschen et al., 2013).
These studies further demonstrated that abortion-prone
mouse pregnancies are associated with an abnormal pat-
tern of decidual gal-9 isoform expression and significantly
decreased levels of the Lgals9 A5/10 splice variant in spon-
taneous abortion patients (Heusschen et al., 2013). While
placental expression of gal-9 has also been reported in sev-
eral species (Thijssen et al., 2008; Froehlich et al., 2012), its
physiological relevance awaits further investigation.

6. Galectins involved in angiogenesis

Research over the past decade has shown that the
process of angiogenesis could also be mediated by car-
bohydrate recognition (Nangia-Makker et al., 2000a), and
identified the critical role of galectin-glycan interactions
during this process. Galectins have been shown to be
involved in several steps of the angiogenesis process
(Fig. 2). For instance, the expression and distribution of
endothelial galectins are altered on EC cell activation, des-
ignating them as early markers of this process (Thijssen
et al., 2008). Gal-1 expression is increased upon EC acti-
vation in vitro and although a proportion of galectin is
expressed intracellularly, gal-1, -8 and -9 are translocated
to the outer surface of EC during activation. In addition,
angiostimulatory activities have been attributed to several
galectins in vitro and in vivo. These include the ability of gal-
1 to bind the NRP-1 on human umbilical vein endothelial
cells (HUVEC), which functions as a co-receptor of VEGFR2
(Fig.2).The activation of VEGFR2 via NRP-1 and modulation
of the JNK signalling pathways increases proliferation and
adhesion of EC and thereby enhances cell migration (Fig. 3)
(Hsieh et al., 2008).

It has been shown that exogenous gal-3 promotes
endothelial cell migration and capillary tube formation

(Nangia-Makker et al., 2000b). Recently, Markowska and
co-workers (2010) demonstrated that the gal-3 CRD binds
to GnTV modified N-glycans on av@3 integrin. Gal-3
cross-links and clusters the integrin, then activates FAK,
mediating signalling pathways that modulate events such
as EC cell migration (Fig. 3). Furthermore, experiments
in vivo and in vitro have also determined that gal-3 inter-
acts with N-glycans of VEGFR2 in an Mgat-5-dependent
manner, increasing the density of VEGFR2 on the plasma
membrane, which is now accessible to the endogenous
VEGFA and thus enhances the intracellular signalling
involved in EC proliferation, migration and survival (Fig. 3)
(Markowskaetal.,2011).The combined effect of exogenous
gal-1 and gal-3 on angiogenesis-related events has also
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Fig. 3. Receptors involved in endothelial cell function by galectins. Pro-
angiogenesis signalling could be facilitated by the interaction between
gal-1 and CD146. In addition, gal-1 enhances VEGFR2 signalling by inter-
acting with NRP-1. Through the interaction with the integrin aV33, gal-3
facilitates FAK signalling assisting membrane anchorage of H-Ras-GTP.
Finally, gal-3 activates with N-glycans of VEGFR2 in an Mgat-5-dependent
manner, increasing the density of VEGFR2 on the plasma membrane,
which is now accessible to the endogenous VEGFA, and thus enhancing
the intracellular signalling cascades in EC proliferation, migration and sur-
vival. Endothelial cells are shown in pink. Abbreviations: gal-1, galectin-1;
gal-3, galectin-3; gal-8, galectin-8; VEGFR2, vascular endothelial growth
factor receptor 2; NRP-1, neuropilin-1.
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beeninvestigated recently (D’'Haene et al.,2013). Using two
different EC cell lines, D’'Haene and co-workers determined
that both galectins mediate VEGF activation by increas-
ing the density of VEGFR1 and VEGFR2 on the cell surface,
making them accessible to low levels of endogenous VEGF.
Signalling pathways downstream of VEGF receptors acti-
vated following the addition of galectins involved the MAP
kinase pathway (ERK) and Hsp27. While activation of ERK
may be involved in the endothelial cell proliferative effect
induced by galectins, Hsp27 signalling is associated with
endothelial cell migration and tube formation (D’Haene
et al, 2013).

Gal-8 also participates in angiogenesis regulation.
Indeed, exogenous and endogenous gal-8 promotes EC
migration and tubulogenesis in vitro and modulates angio-
genesis in vivo via interaction with CD166 (Delgado et al.,
2011). Gal-8 also binds a variety of integrins such as
a3B1 and o631 that are expressed on human vascular
EC. This allows the regulation of cell-matrix interactions
that influence cell adhesion and survival (Hadari et al.,
2000). Besides gal-8, involvement in endothelial cell biol-
ogy was recently attributed to a second tandem-repeat
galectin, gal-9. Heusschen and co-workers showed that
gal-9 protein levels increased on the tumour endothelial
cells compared with the normal endothelium, gal-9A5
being the most abundantly expressed splice variant in
quiescent endothelial cells (Heusschen et al., 2014). How-
ever, when endothelial cells are activated in vitro the RNA
levels of gal-9 are down-regulated, mainly caused by a
decreased expression of the gal-9A5 splice variant. In addi-
tion, the authors showed that the contribution of gal-9A5
to endothelial cell function depended on the concentra-
tion and context in which the protein was presented to the
cell. Thus, endogenous gal-9A5 induced a modest increase
in endothelial cell proliferation and had no effect on
migration. Exposure of exogenous gal-9A5 does not pro-
voke proliferation of endothelial cells, however, and does
not affect sprout formation; applying the protein locally
resulted in increased sprouting, suggesting that gal-9A5
might act as a chemoattractant for HUVEC cells (Heusschen
etal., 2014). Overall, the function of galectins in endothelial
cell biology is diverse because of their localisation in differ-
ent cell compartments (i.e. the nucleus, cytoplasm and the
cell membrane), transcriptional post-translational modifi-
cation and mRNA splicing. Consequently, further research
in the field of galectins and endothelial cell biology will
address individual and complementary roles of this family
of lectins.

7. Regulation of the angiogenesis process
associated with pregnancy by galectins

Pro-angiogenic functions of gal-1 have been well stud-
ied in several physiological conditions (Thijssen et al.,
2007) and we have recently shown that gal-1 is also
involved in angiogenic processes at the feto-maternal
interface during pregnancy (Freitag et al.,,2013).In a mouse
model of reduced vascular expansion (Plaks et al., 2008),
administration of exogenous gal-1 increased angiogenic
factors such as plasminogen activator inhibitor-1, fibro-
blast growth factor-basic, angiogenin, plasminogen and

tissue factor. It also increased the expression of proteins
that are important for matrix remodelling (e.g. matrix
metallopeptidases) in order to maintain normal vascular
development. Gal-1 thereby rescued the implantation pro-
cess and supported healthy placentation in these mice.

During gestation, gal-1 mediates its signals via the
VEGF-VEGFR2 pathway (Fig. 3) (Hsieh et al., 2008; Douglas
et al, 2009). VEGF binds VEGFR2 on endothelial cells,
thereby enhancing angiogenic processes during implan-
tation, decidualisation and placentation. Both factors are
abundantly expressed in the murine and human female
reproductive tract (Halder et al., 2000; Baston-Buest et al.,
2011).Interestingly, the pregnancy-protective effect of gal-
1is abolished by DC101, a neutralising antibody that blocks
VEGF-VEGFR2 signalling through interaction with NRP
(Douglas et al., 2009; Freitag et al., 2013). Furthermore,
the binding of gal-1 to NRP-1 promotes the interactions
between VEGF and VEGFR2 and thus enhances the migra-
tion and adhesion of endothelial cells (Soker et al., 1998;
Halder et al., 2000; Hsieh et al., 2008). During gestation,
NRP-1 is expressed in the reproductive tissue of mice
and humans suggesting the role of the gal-1/NRP-1/VEGF
signalling pathway in angiogenic processes related to preg-
nancy (Halder et al., 2000; Baston-Buest et al., 2011).

In addition to these observations, recent studies have
shown that the inhibition of gal-1-mediated angiogenesis
with the synthetic peptide anginex results in a preeclamp-
sia (PE)-like syndrome in mice and compromises human
extravillous cytotrophoblast cell functions in vitro (Thijssen
et al., 2006; Freitag et al., 2013). While the precise aeti-
ology of PE remains largely elusive, some cases of the
syndrome (i.e. the “placental type” of PE (Redman and
Sargent, 2010; Staff et al., 2013)) appear to be linked to
reduced invasion of foetal extravillous trophoblast cells
and reduced remodelling of maternal uteroplacental spiral
arteries as initial pathophysiological events. This leads to
an unfavourable uteroplacental circulation, with enhanced
oxidative, endoplasmic reticulum stress and release of pla-
cental anti-angiogenic factors such as sFlt-1 and sEng to the
maternal circulation, causing endothelial dysfunction that
manifests as hypertension and proteinuria (Maynard et al.,
2003; Redman and Sargent, 2005; Venkatesha et al., 2006).
Thus, our recent findings showing that Lgals1-deficient
dams also exhibit PE-like features (Freitag et al., 2013)
invite further exploration of the potential link between
gal-1 pro-angiogenic effects at the foetal-maternal inter-
face and the impaired endothelial function typical of this
syndrome. Consistent with these findings, placental and
peripheral gal-1 expression is down-regulated in patients
diagnosed with early onset PE, which is mainly a conse-
quence of placental dysfunction. In addition, we reported
that gal-1 could serve as a valuable biomarker in anticipat-
ing the development of PE, highlighting its critical role in
pregnancy complications associated with impaired angio-
genesis.

Another galectin that may be involved in angiogenic
processes during pregnancy is placental protein 13 (PP13),
also known as gal-13. Gal-13 is specifically expressed in
the syncytiotrophoblasts of the human placenta and serum
levels increase over gestation, suggesting a specific role in
pregnancy (Burger et al., 2004; Than et al., 2004, 2009;
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Huppertz et al., 2008). Indeed, the secretion of gal-13 from
syncytiotrophoblast into the intervillous space may lead
to the remodelling of maternal spiral arteries by invasive
trophoblasts (Kliman et al., 2012). In line with this, reduced
gal-13 expression in syncytiotrophoblast is associated with
PE (Than et al., 2008; Sekizawa et al., 2009). In PE patients,
the serum levels are also reduced in the first trimester, but
elevated gal-13 is found in the third trimester resulting
from the increased placental shedding (Burger et al., 2004;
Chafetz et al., 2007; Gonen et al., 2008; Romero et al., 2008;
Than et al., 2008; Khalil et al., 2009). These results nomi-
nate gal-13 as a potential biomarker and drug for the early
diagnosis and treatment of PE, respectively (Huppertz etal.,
2013). Recently, the biological effect of gal-13 on the vas-
culature was analysed in rats (Gizurarson et al., 2013). A
single injection of human gal-13 reduced the blood pres-
sure in vivo and led to vasodilation in isolated arteries
in vitro. Furthermore, a five-day treatment during late rat
pregnancy increased the utero-placental perfusion. These
results could explain the relationship among the reduced
utero-placental blood flow, hypertension and dysregulated
gal-13 levels observed in human PE patients.

8. Future research and conclusion

Angiogenic and vascular remodelling responses are crit-
ical for proper placental development and function and
hence, successful pregnancy outcomes. Since the identi-
fication of pro-angiogenic functions exerted by galectin
family members, studies analysing their role in physiolog-
ical contexts such as pregnancy have multiplied, providing
important insights into the mechanisms that modulate pla-
cental vascular development, as well as the consequences
of dysregulated angiogenesis in terms of pregnancy disor-
ders. In particular, the finding that expression of at least
four galectins with pro-angiogenic properties appears to
be altered in pregnancies complicated by preeclampsia
establishes an important link between galectin-mediated
vascular responses and the pathogenesis of this complex
syndrome, inviting further exploration of their relation-
ship with imbalanced angiogenic factor production, their
possible involvement in maternal endothelial dysfunc-
tion, and their potential application as disease biomarkers.
Future studies aimed at identifying the profile of expres-
sion of galectins and their molecular targets within the
placental vascular network will provide important tools
for the design of therapeutic interventions in reproductive
medicine, with maternal and offspring health ultimately
benefiting.

Acknowledgements

We apologise to the many authors whose excellent
papers could not be cited in this review because of space
limitations. The work discussed in this review was sup-
ported by Deutsche Forschungsgemeinschaft (DFG) grant
BL1115/2-1 and Fritz Thyssen Stiftung (Az. 10.10.2.125)
to SMB. NF received a doctoral fellowship from Charité
and MLC was awarded with a Rachel Hirsch Habilita-
tion fellowship. GB is supported by Consejo Nacional

de Investigaciones Cientificas y Técnicas (CONICET,
Argentina).

References

Al-Jameil, N., et al., 2014. A brief overview of preeclampsia. . Clin. Med.
Res. 6, 1-7.

Alves, C.M.,, et al., 2010. Galectin-3 plays a modulatory role in the life span
and activation of murine neutrophils during early toxoplasma Gondii
infection. Immunobiology 215, 475-485.

Arcondeguy, T., et al., 2013. VEGF-A MRNA processing, stability and trans-
lation: a paradigm for intricate regulation of gene expression at the
post-transcriptional level. Nucleic Acids Res. 41, 7997-8010.

Arikawa, T., etal., 2012. Expression pattern of galectin4 inrat placentation.
Placenta 33, 885-887.

Barondes, S.H., et al., 1994. Galectins. Structure and function of a large
family of animal lectins. J. Biol. Chem. 269, 20807-20810.

Barrientos, G., etal.,2014. Involvement of galectin-1 in reproduction: past,
present and future. Hum. Reprod. Update 20, 175-193.

Baston-Buest, D.M,, et al., 2011. Expression of the vascular endothelial
growth factor receptor neuropilin-1 at the human embryo-
maternal interface. Eur. ]. Obstet. Gynecol. Reprod. Biol. 154,
151-156.

Becker, P.M., et al., 2005. Neuropilin-1 regulates vascular endothe-
lial growth factor-mediated endothelial permeability. Circ. Res. 96,
1257-1265.

Bellik, L., et al., 2005. Intracellular pathways triggered by the selective
FLT-1-agonist placental growth factor in vascular smooth muscle cells
exposed to hypoxia. Br. J. Pharmacol. 146, 568-575.

Berends, A.L, et al., 2008. Shared constitutional risks for maternal
vascular-related pregnancy complications and future cardiovascular
disease. Hypertension 51, 1034-1041.

Blois, S.M., et al., 2007. A pivotal role for galectin-1 in fetomaternal toler-
ance. Nat. Med. 13, 1450-1457.

Brewer, C.F.,etal.,2002. Clusters, bundles, arrays and lattices: novel mech-
anisms for lectin-saccharide-mediated cellular interactions. Curr.
Opin. Struct. Biol. 12, 616-623.

Burger, O., et al., 2004. Placental protein 13 (pp-13): effects on cultured
trophoblasts, and its detection in human body fluids in normal and
pathological pregnancies. Placenta 25, 608-622.

Burton, G.J., Jauniaux, E., 1995. Sonographic, stereological and Doppler
flow velocimetric assessments of placental maturity. Br. J. Obstet.
Gynaecol. 102, 818-825.

Carmeliet, P., 2000. Mechanisms of angiogenesis and arteriogenesis. Nat.
Med. 6, 389-395.

Cattaneo, V., et al., 2011. Galectin-8 tandem-repeat structure is essen-
tial for T-cell proliferation but not for co-stimulation. Biochem. J. 434,
153-160.

Chafetz, 1., et al,, 2007. First-trimester placental protein 13 screening
for preeclampsia and intrauterine growth restriction. Am. J. Obstet.
Gynecol. 197 (3), e1-e7.

Cooper, D.N.,2002. Galectinomics: finding themes in complexity. Biochim.
Biophys. Acta 1572, 209-231.

Chen, D.B., Zheng, ]., 2013. Regulation of placental angiogenesis. Microcir-
culation 21, 15-25.

Chen, H.Y,, et al.,, 2005. Roles of galectin-3 in immune responses. Arch.
Immunol. Ther. Exp. 53, 497-504.

Choe, Y.S., et al., 1997. Expression of galectin-1 MRNA in the mouse uterus
isunder the control of ovarian steroids during blastocyst implantation.
Mol. Reprod. Dev. 48, 261-266.

Chung, A.S., Ferrara, N., 2011. Developmental and pathological angiogen-
esis. Annu. Rev. Cell Dev. Biol. 27, 563-584.

De Falco, S., 2014. Antiangiogenesis therapy: an update after the first
decade. Korean J. Intern. Med. 29, 1-11.

D’Haene, N., et al., 2013. Vegfr1 and vegfr2 involvement in extracellular
galectin-1-and galectin-3-induced angiogenesis. PLOS ONE 8,e67029.

De Spiegelaere, W., et al., 2012. Intussusceptive angiogenesis: a biologi-
cally relevant form of angiogenesis. . Vasc. Res. 49, 390-404.

Delgado, V.M, et al., 2011. Modulation of endothelial cell migration and
angiogenesis: a novel function for the tandem-repeat lectin galectin-8.
FASEB J. 25, 242-254.

Doridot, L., et al., 2013. Trophoblasts, invasion, and microrna. Front Genet.
4,248.

Douglas, N.C,, et al., 2009. Vascular endothelial growth factor receptor 2
(VEGFR-2) functions to promote uterine decidual angiogenesis during
early pregnancy in the mouse. Endocrinology 150, 3845-3854.

Fischer, L., et al.,, 2010. Stimulation of syncytium formation in vitro in
human trophoblast cells by galectin-1. Placenta 31, 825-832.


http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0005
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0010
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0015
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0020
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0025
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0030
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0035
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0040
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0045
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0050
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0055
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0060
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0065
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0070
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0075
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0080
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0085
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0090
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0095
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0100
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0105
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0110
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0115
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0120
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0125
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0130
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0135
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0135
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0135
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0135
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0135
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0135
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0135
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0135
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0140
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0145

40 S.M. Blois et al. / Journal of Reproductive Immunology 108 (2015) 33-41

Fong, G.H., et al., 1995. Role of the FLT-1 receptor tyrosine kinase in regu-
lating the assembly of vascular endothelium. Nature 376, 66-70.
Freitag, N., et al., 2013. Interfering with gal-1-mediated angiogenesis con-
tributes to the pathogenesis of preeclampsia. Proc. Natl. Acad. Sci. U.

S.A. 110, 11451-11456.

Froehlich, R, et al., 2012. Galectin fingerprinting detects differences in
expression profiles between bovine endometrium and placentomes
as well as early and late gestational stages. Placenta 33, 195-201.

Fukushi, J., et al., 2004. Ng2 proteoglycan promotes endothelial cell motil-
ity and angiogenesis via engagement of galectin-3 and alpha3betal
integrin. Mol. Biol. Cell 15, 3580-3590.

Gizurarson, S., et al., 2013. Effects of placental protein 13 on the cardio-
vascular system in gravid and non-gravid rodents. Fetal Diagn. Ther.
33,257-264.

Gonen, R, et al., 2008. Placental protein 13 as an early marker for pre-
eclampsia: a prospective longitudinal study. BJOG 115, 1465-1472.

Gregory, A.L, et al,, 2014. Review: the enigmatic role of endoglin in the
placenta. Placenta 35 (Suppl.), S93-S99.

Hadari, Y.R,, et al., 2000. Galectin-8 binding to integrins inhibits cell adhe-
sion and induces apoptosis. J. Cell Sci. 113 (Pt. 13), 2385-2397.

Halder, J.B., et al., 2000. Differential expression of VEGF isoforms and
VEGF(164)-specific receptor neuropilin-1 in the mouse uterus sug-
gests a role for VEGF(164) in vascular permeability and angiogenesis
during implantation. Genesis 26, 213-224.

Hernandez, ].D., Baum, L.G., 2002. Ah, sweet mystery of death! Galectins
and control of cell fate. Glycobiology 12, 127R-136R.

Heusschen, R, et al.,, 2013. Profiling Igals9 splice variant expression at
the fetal-maternal interface: implications in normal and pathological
human pregnancy. Biol. Reprod. 88, 22.

Heusschen, R, et al., 2014. Endothelial Igals9 splice variant expression
in endothelial cell biology and angiogenesis. Biochim. Biophys. Acta
1842, 284-292.

Hsieh, S.H., etal., 2008. Galectin-1, a novel ligand of neuropilin-1, activates
VEGFR-2 signaling and modulates the migration of vascular endothe-
lial cells. Oncogene 27, 3746-3753.

Hu, R, et al., 2007. Proteomic analysis of hypoxia-induced responses in
the syncytialization of human placental cell line BeWo. Placenta 28,
399-407.

Huppertz, B., et al., 2008. Longitudinal determination of serum placental
protein 13 during development of preeclampsia. Fetal Diagn. Ther. 24,
230-236.

Huppertz, B., et al,, 2013. Placental protein 13 (PP13): a new biological
target shifting individualized risk assessment to personalized drug
design combating pre-eclampsia. Hum. Reprod. Update 19, 391-405.

Iglesias, M.M,, et al., 1998. Purification of galectin-3 from ovine placenta:
developmentally regulated expression and immunological relevance.
Glycobiology 8, 59-65.

Irgens, H.U., et al., 2001. Long term mortality of mothers and fathers after
pre-eclampsia: population based cohort study. BMJ 323, 1213-1217.

Jones, E.A,, et al., 2008. Separating genetic and hemodynamic defects in
neuropilin 1 knockout embryos. Development 135, 2479-2488.

Kaufmann, P., 1985. Basic morphology of the fetal and maternal circuits
in the human placenta. Contrib. Gynecol. Obstet. 13, 5-17.

Khalil, A, et al., 2009. First trimester maternal serum placental protein 13
for the prediction of pre-eclampsia in women with a priori high risk.
Prenat. Diagn. 29, 781-789.

Kim, M., et al., 2013. VEGF-A regulated by progesterone governs uterine
angiogenesis and vascular remodelling during pregnancy. EMBO Mol.
Med. 5, 1415-1430.

Kliman, H.J., et al., 2012. Placental protein 13 and decidual zones of necro-
sis: an immunologic diversion that may be linked to preeclampsia.
Reprod. Sci. (Thousand Oaks, Calif.) 19, 16-30.

Koga, K., et al., 2003. Elevated serum soluble vascular endothelial growth
factor receptor 1 (SVEGFR-1) levels in women with preeclampsia. J.
Clin. Endocrinol. Metab. 88, 2348-2351.

Kolundzic,N.,etal.,2011. Galectin-1is part of human trophoblast invasion
machinery - a functional study in vitro. PLoS ONE 6, e28514.

Kolundzic, N., et al.,, 2011b. Galectin-8 is expressed by villous and extrav-
illous trophoblast of the human placenta. Placenta 32, 909-911.

Krissel, J.S., et al., 2003. Regulation of embryonic implantation. Eur. J.
Obstet. Gynecol. Reprod. Biol. 110 (Suppl. 1), S2L 9.

Kupferminc, M., et al, 1997. Vascular endothelial growth factor is
increased in patients with preeclampsia. Am. J. Reprod. Immunol. 38,
302-306.

Levine, RJ., et al., 2004. Circulating angiogenic factors and the risk of
preeclampsia. N. Engl. ]. Med. 350, 672-683.

Lijnen, H.R, et al,, 2006. Impaired adipose tissue development in mice
with inactivation of placental growth factor function. Diabetes 55,
2698-2704.

Liu, F.T,, et al., 2002. Intracellular functions of galectins. Biochim. Biophys.
Acta 1572, 263-273.

Lykke, J.A., et al., 2009. Hypertensive pregnancy disorders and subsequent
cardiovascular morbidity and type 2 diabetes mellitus in the mother.
Hypertension 53, 944-951.

Machado, C.M.,, et al,, 2014. Galectin-3 disruption impaired tumoral
angiogenesis by reducing VEGF secretion from TGFbetal-induced
macrophages. Cancer Med. 3, 201-214.

Magquoi, E., et al,, 1997. Changes in the distribution pattern of galectin-1
and galectin-3 in human placenta correlates with the differentiation
pathways of trophoblasts. Placenta 18, 433-439.

Markowska, AL, et al., 2010. Galectin-3 is an important mediator of VEGF-
and BFGF-mediated angiogenicresponse. ]. Exp. Med.207,1981-1993.

Markowska, A.L, et al, 2011. Galectin-3 protein modulates cell sur-
face expression and activation of vascular endothelial growth
factor receptor 2 in human endothelial cells. ]J. Biol. Chem. 286,
29913-29921.

Maynard, S.E., et al.,, 2003. Excess placental soluble fms-like tyrosine
kinase 1 (sFIt1) may contribute to endothelial dysfunction, hyperten-
sion, and proteinuria in preeclampsia. J. Clin. Invest. 111, 649-658.

Menkhorst, E., et al., 2014a. Galectin-7 serum levels are altered prior to
the onset of pre-eclampsia. Placenta 35, 281-285.

Menkhorst, E.M,, et al., 2014b. Galectin-7 acts as an adhesion molecule
during implantation and increased expression is associated with mis-
carriage. Placenta 35, 195-201.

Nangia-Makker, P., et al., 2000a. Carbohydrate-recognition and angiogen-
esis. Cancer Metastasis Rev. 19, 51-57.

Nangia-Makker, P., et al., 2000b. Galectin-3 induces endothelial cell mor-
phogenesis and angiogenesis. Am. J. Pathol. 156, 899-909.

Nickel, W., 2005. Unconventional secretory routes: direct protein export
across the plasma membrane of mammalian cells. Traffic (Copen-
hagen, Denmark) 6, 607-614.

Nieminen, T., et al., 2014. The impact of the receptor binding profiles of
the vascular endothelial growth factors on their angiogenic features.
Biochim. Biophys. Acta 1840, 454-463.

Nishi, N., et al., 2003. Galectin-8 modulates neutrophil function via inter-
action with integrin alpham. Glycobiology 13, 755-763.

Oomizu, S., et al., 2012. Galectin-9 suppresses th17 cell development in
an il-2-dependent but tim-3-independent manner. Clin. Immunol.
(Orlando, Fla.) 143, 51-58.

Phillips, B., et al., 1996. Differential expression of two beta-galactoside-
binding lectins in the reproductive tracts of pregnant mice. Biol.
Reprod. 55, 548-558.

Pipp, F., et al., 2003. VEGFR-1-selective VEGF homologue PIGF is arterio-
genic: evidence for a monocyte-mediated mechanism. Circ. Res. 92,
378-385.

Plaks, V., et al., 2008. Uterine DCs are crucial for decidua formation during
embryo implantation in mice. J. Clin. Invest. 118, 3954-3965.

Popovici, RM,, et al,, 2005. Galectin-9: a new endometrial epithelial
marker for the mid- and late-secretory and decidual phases in
humans. J. Clin. Endocrinol. Metab. 90, 6170-6176.

Rabinovich, G.A.,, et al., 2007. An emerging role for galectins in tuning
the immune response: lessons from experimental models of inflam-
matory disease, autoimmunity and cancer. Scand. ]J. Immunol. 66,
143-158.

Redman, C.W., Sargent, LL, 2005. Latest advances in understanding
preeclampsia. Science 308, 1592-1594.

Redman, C.W., Sargent, L.L,, 2010. Immunology of pre-eclampsia. Am. J.
Reprod. Immunol. 63, 534-543.

Reynolds, L.P., Redmer, D.A., 2001. Angiogenesis in the placenta. Biol.
Reprod. 64, 1033-1040.

Romero, R, et al., 2008. First-trimester maternal serum pp13 in the risk
assessment for preeclampsia. Am. ]. Obstet. Gynecol. 199, 122 e1-e122
ell.

Scholz, D., et al., 2003. Bone marrow transplantation abolishes inhibition
of arteriogenesis in placenta growth factor (PIGF) —/— mice. ]. Mol.
Cell. Cardiol. 35, 177-184.

Sekizawa, A., et al., 2009. Pp13 MRNA expression in trophoblasts from
preeclamptic placentas. Reprod. Sci. 16, 408-413.

Selvaraj, S.K., et al., 2003. Mechanism of monocyte activation and expres-
sion of proinflammatory cytochemokines by placenta growth factor.
Blood 102, 1515-1524.

Senger, D.R., et al., 1983. Tumor cells secrete a vascular permeability factor
that promotes accumulation of ascites fluid. Science 219, 983-985.

Shalaby, F., et al., 1995. Failure of blood-island formation and vasculoge-
nesis in FIk-1-deficient mice. Nature 376, 62-66.

Shore, V.H,, et al., 1997. Vascular endothelial growth factor, placenta
growth factor and their receptors in isolated human trophoblast. Pla-
centa 18, 657-665.


http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0150
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0155
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0160
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0165
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0170
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0175
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0180
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0185
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0190
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0195
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0200
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0205
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0210
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0220
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0225
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0230
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0235
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0240
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0245
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0250
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0255
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0260
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0265
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0270
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0275
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0280
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0285
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0290
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0295
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0300
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0305
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0310
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0315
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0320
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0325
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0330
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0335
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0340
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0345
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0350
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0355
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0360
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0365
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0370
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0375
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0380
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0385
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0390
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0395
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0400
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0405
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0410
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0415
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0420
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0425
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0430
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0435
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0440
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0445
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0450

S.M. Blois et al. / Journal of Reproductive Immunology 108 (2015) 33-41 41

Sibai, B.M., 2008. Intergenerational factors: a missing link for preeclamp-
sia, fetal growth restriction, and cardiovascular disease? Hypertension
51, 993-994.

Soker, S., et al., 1998. Neuropilin-1 is expressed by endothelial and tumor
cells as an isoform-specific receptor for vascular endothelial growth
factor. Cell 92, 735-745.

Soker, S., et al., 2002. VEGF165 mediates formation of complexes con-
taining VEGFR-2 and neuropilin-1 that enhance VEGF165-receptor
binding. ]. Cell. Biochem. 85, 357-368.

Staff, A.C., et al., 2013. Redefining preeclampsia using placenta-derived
biomarkers. Hypertension 61, 932-942.

Than, N.G., etal., 1999.Isolation and sequence analysis of a CDNA encoding
human placental tissue protein 13 (PP13), a new lysophospholipase,
homologue of human eosinophil Charcot-Leyden Crystal protein. Pla-
centa 20, 703-710.

Than, N.G., et al, 2004. Functional analyses of placental protein
13/galectin-13. Eur. ]. Biochem. 271, 1065-1078.

Than, N.G,, et al., 2008. Placental protein 13 (galectin-13) has decreased
placental expression but increased shedding and maternal serum con-
centrations in patients presenting with preterm pre-eclampsia and
HELLP syndrome. Virchows Arch. 453, 387-400.

Than, N.G., et al., 2009. A primate subfamily of galectins expressed at the
maternal-fetal interface that promote immune cell death. Proc. Natl.
Acad. Sci. U. S. A. 106, 9731-9736.

Thijssen, V.L,, et al., 2006. Galectin-1 is essential in tumor angiogenesis
and is a target for antiangiogenesis therapy. Proc. Natl. Acad. Sci. U. S.
A. 103, 15975-15980.

Thijssen, V.L,, et al., 2007. Galectins in the tumor endothelium; opportu-
nities for combined cancer therapy. Blood 110, 2819-2827.

Thijssen, V.L,, et al., 2008. The galectin profile of the endothelium: altered
expression and localization in activated and tumor endothelial cells.
Am. J. Pathol. 172, 545-553.

Tirado-Gonzalez, I, etal.,2013. Galectin-1 influences trophoblast immune
evasion and emerges as a predictive factor for the outcome of preg-
nancy. Mol. Hum. Reprod. 19, 43-53.

Torry, D.S., Torry, RJ., 1997. Angiogenesis and the expression of vascu-
lar endothelial growth factor in endometrium and placenta. Am. J.
Reprod. Immunol. 37, 21-29.

Tsoi, S.C., et al., 2002. Co-expression of vascular endothelial growth factor
and neuropilin-1 in ovine feto-placental artery endothelial cells. Mol.
Cell. Endocrinol. 196, 95-106.

Vempati, P., et al., 2011. Formation of VEGF isoform-specific spatial dis-
tributions governing angiogenesis: computational analysis. BMC Syst
Biol. 5, 59.

Venkatesha, S., et al., 2006. Soluble endoglin contributes to the pathogen-
esis of preeclampsia. Nat. Med. 12, 642-649.

Vicovag, L., et al., 1998. Galectin-1 and -3 in cells of the first trimester
placental bed. Hum. Reprod. (Oxford, England) 13, 730-735.

Von Wolff, M,, et al., 2005. Galectin fingerprinting in human endometrium
and decidua during the menstrual cycle and in early gestation. Mol.
Hum. Reprod. 11, 189-194.

Wan, S.Y., et al., 2011. Galectin-3 enhances proliferation and angiogenesis
of endothelial cells differentiated from bone marrow mesenchymal
stem cells. Transpl. Proc. 43, 3933-3938.

Yamamoto, H., et al, 2008. Induction of cell adhesion by galectin-
8 and its target molecules in Jurkat T-cells. ]J. Biochem. 143,
311-324.

Yang, H., et al., 2012. Expression of galectin-3 in mouse endometrium
and its effect during embryo implantation. Reprod. Biomed. Online
24,116-122.

Yonekura, H., et al., 1999. Placenta growth factor and vascular endothelial
growth factor B and C expression in microvascular endothelial cells
and pericytes. Implication in autocrine and paracrine regulation of
angiogenesis. ]. Biol. Chem. 274, 35172-35178.

Zhuy, C,, et al., 2011. Tim-3 and its regulatory role in immune responses.
Curr. Top. Microbiol. Immunol. 350, 1-15.

Zick, Y., et al., 2004. Role of galectin-8 as a modulator of cell adhesion and
cell growth. Glycoconj. J. 19, 517-526.


http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0455
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0460
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0465
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0470
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0475
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0480
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0485
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0490
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0495
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0500
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0505
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0510
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0515
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0520
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0525
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0530
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0535
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0540
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0545
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0550
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0555
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0560
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0565
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570
http://refhub.elsevier.com/S0165-0378(14)00160-0/sbref0570

	Galectins in angiogenesis: consequences for gestation
	1 Introduction
	2 Regulation of angiogenesis
	3 Dysregulation of placental angiogenesis and pregnancy disorders
	4 Preeclampsia
	5 Galectins: multifunctional regulators at the foetal–maternal interface
	6 Galectins involved in angiogenesis
	7 Regulation of the angiogenesis process associated with pregnancy by galectins
	8 Future research and conclusion
	Acknowledgements
	References


