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Due to its organoleptic and nutraceutical qualities, strawberry fruit (Fragaria x ananassa, Duch) is a world-
wide important commodity. The role of ethylene in the regulation of strawberry cell wall metabolism
was studied in fruit from Toyonoka cultivar harvested at white stage, when most changes associated with
fruit ripening have begun. Fruit were treated with ethephon, an ethylene-releasing reagent, or with 1-
methylcyclopropene (1-MCP), a competitive inhibitor of ethylene action, maintaining a set of non-treated
fruit as controls for each condition. Ethephon treated-fruit showed higher contents of hemicelluloses, cel-

Iéiﬁvxgﬂs" lulose and neutral sugars regarding controls, while 1-MCP-treated fruit showed a lower amount of those
Middle lamella fractions. On the other hand, ethephon-treated fruit presented a lower quantity of galacturonic acid from
Pectins ionically and covalently bound pectins regarding controls, while 1-MCP-treated fruit showed higher con-
Ethylene tents of those components. We also explored the ethylene effect over the mRNA accumulation of genes
Strawberry related to pectins and hemicelluloses metabolism, and a relationship between gene expression patterns

Gene expression and cell wall polysaccharides contents was shown. Moreover, we detected that strawberry necrotrophic
pathogens growth more easily on plates containing cell walls from ethephon-treated fruit regarding con-
trols, while a lower growth rate was observed when cell walls from 1-MCP treated fruit were used as
the only carbon source, suggesting an effect of ethylene on cell wall structure. Around 60% of strawberry
cell wall is made up of pectins, which in turns is 70% made by homogalacturonans. Our findings support
the idea of a central role for pectins on strawberry fruit softening and a participation of ethylene in the
regulation of this process.

© 2016 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Primary plant cell wall is a complex and dynamic structure
mainly formed by a cellulose-hemicellulose network embedded
into a hydrophilic matrix of pectins, with a minor proportion com-
prised by structural and polysaccharide-modifying proteins (PMPs)
[1,2]. Pectins are also the major component of middle lamella, the
mediator of neighbor cells connection [3]. Furthermore, mainte-
nance of cell adhesion is important to protect plant tissues integrity,
but some developmental processes as dehiscence, organ abscission,
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pollen release and fruit ripening require cell separation, which in
turn needs modifications of cell wall and middle lamella compo-
nents. In that sense, it has been proved that the cooperative action
of many PMPs is required for cell wall and middle lamella disas-
sembly, being that process crucial to lead fleshy fruits softening
[4,5]. Although changes in flesh fruit texture is required for both
seeds spread and consumer’s acceptance, an extensive postharvest
softening drives to a higher susceptibility to pathogens attack, diffi-
culties on shipping and a shortening of fruit shelflife. In this context,
the effects of plant growth regulators on fleshy fruits ripening and
cell wall disassembly have become a focus of considerable scientific
attention [6-8].

Fruits are classified accordingly to the presence (climacteric) or
absence (non-climacteric) of an increment on respiratory activity
and a peak of ethylene biosynthesis during ripening [9]. The rela-
tionship between ethylene production and perception, and gene
expression and accumulation of PMPs, has been studied both in
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climacteric and non-climacteric fruits by many research groups
[8,10].

In strawberry, it is well known that auxins produced by achenes
are essential for receptacle growth and expansion, but also these
hormones constitute the key point to delay strawberry fruit ripen-
ing [11]. The expression of many genes encoding proteins involved
in strawberry cell wall disassembly, as polygalacturonases (PGs)
and B-xylosidases ([3-Xyls), is down-regulated by treatments with
exogenous auxins [12,13]. Nevertheless, the expression of FAPME1,
a relevant gene in strawberry cell wall metabolism that encodes a
pectin methylesterase (PME), is up-regulated by auxins [ 14]. On the
other hand, it has been shown that abscisic acid (ABA) is a positive
regulator of strawberry fruit ripening [12,15,16].

Regarding ethylene, a growing number of evidences support its
participation in strawberry fruit ripening. Three strawberry cDNAs
encoding different ethylene receptors were isolated, and authors
reported an increased expression of FaEtr1, FaErs1 and FaEtr2 dur-
ing fruit ripening [17]. Furthermore, FaEtr1 and FaEtr2 genes were
more responsive to exogenous ethylene application in white fruit
than in the red ones, in agreement with previous reports [18,19].
In that sense, it has been detected an increase in ethylene produc-
tion both in ripe strawberries and when expanded fruit progress
from green to white color, which suggests that ethylene might act
as a signal for the progression of the ripening process [20]. Like-
wise, several studies have shown that gene expression or enzyme
activities of strawberry fruit PMPs respond to ethylene, although
the effect of this hormone on the metabolism of cell wall polymers
is way far from being clear [12-14,21,22].

Therefore, the present study is aimed to contribute to the
knowledge of ethylene’s role in the cell wall and middle lamella
metabolism of strawberry, an important agronomical crop and a
model of non-climacteric fruit within Rosaceae family.

2. Materials and methods
2.1. Fruit material

Strawberry (Fragaria x ananassa Duch., cv Toyonoka) fruit were
obtained from local producers (La Plata, Buenos Aires Province,
Argentina). Fruit were harvested at white stage (W) with a mild
pink tonality. The peduncle of each fruit was cut at 30 mm from the
receptacle base, and fruit were washed, drained, classified accord-
ing to shape and size, and used for plant growth regulators assays.

2.2. 2-chloroethylphosphonic acid and 1-methylcyclopropene
treatments

Whole white strawberry fruit were submerged during 5 min in
a solution of 2mM 2-chloroethylphosphonic acid (ethephon; an
ethylene-releasing agent) in 0.02% (v/v) Tween 20 and 1% (v/v)
ethanol (both used as surfactants), prepared immediately before
use. Control fruit were submerged for the same time in 0.02% (v/v)
Tween 20 and 1% (v/v) ethanol. Immersion treatments were applied
at room temperature, and then fruit were vertically placed on
microcentrifuge tubes with their peduncles in contact with distilled
water to avoid dehydration.

In the case of 1-methylcyclopropene (1-MCP; an inhibitor of
ethylene perception) treatment, fruit with peduncles in contact
with distilled water were treated with this inhibitor (1 pIL~1) in
a hermetic container for 10 h at 22 °C, while the control were kept
under the same conditions without 1-MCP.

Immediately after treatments, fruit from both assays were
placed in a growth chamber at 22 °C during 48 h. After storage, the
calyx and peduncle were removed and fruit were cut apart, frozen
in liquid nitrogen and stored at —80 °C until use. Thirty fruit were

used for each condition and the entire experiment was repeated
three times.

2.3. Isolation of cell wall polysaccharides

Cell wall polysaccharides were obtained as Alcohol Insoluble
Residues (AIRs) according to diAmour et al. [23] with slight modifi-
cations. Five grams of frozen fruit were homogenized with 20 ml of
boiling absolute ethanol and refluxed for 30 min. The homogenate
was vacuum filtered and the residue was washed three times
with 15ml of absolute ethanol. After this, the residue was dried
overnight at 37°C and weighed. Three independent AIRs extracts
were obtained for each treatment and control fruit.

2.4. Extraction and quantification of pectins

Polyuronides were isolated according to diAmour et al. and Nara
et al. [23,24] with modifications. A 100 mg aliquot of AIRs was
homogenized in 100 ml of distilled water and shaken overnight at
20°C. The homogenate was vacuum filtered and the solid washed
three times with 10 ml of distilled water. The filtrates were pooled
and labeled as water-soluble pectins (WSP). The residue was then
suspended in 50ml of 0.05M sodium acetate containing 0.04 M
EDTA, pH=4.5 and shaken during 4 h at 20 °C. The homogenate was
vacuum filtered and the solid washed three times with 10 ml of the
same buffer. The filtrates were pooled and labeled as EDTA-soluble
pectins (ESP). Finally, the last residue was suspended in 50 ml of
0.05M HCI and heated with agitation at 100 °C for 1 h. After cool-
ing, the homogenate was vacuum filtered and the residue washed
three times with 10 ml of 0.05 M HCl. The filtrates were pooled and
labeled HCI-soluble pectins (HSP). Uronic acid concentrations of all
fractions were estimated by the m-hydroxydiphenyl method using
galacturonic acid (GalA) as standard [25]. Neutral sugars (NS) con-
centration was estimated by the anthrone method using glucose as
standard [23].

2.5. Extraction and quantification of hemicelluloses and cellulose

The washed residue from pectin extraction was shaken for 8 h
with 50 ml of 4M NaOH at 20°C. The homogenate was vacuum
filtered and washed three times with 5ml of 4M NaOH. The fil-
trates were pooled and labeled as hemicellulose fraction. Finally,
the remained solid was considered as cellulose. Quantification of
hemicelluloses and cellulose was done after complete hydrolysis
with 66% v/v H,SO4 at 37 °C during 1 h and estimated as glucose by
using the anthrone method [23].

2.6. Invitro cell wall swelling

Five milligrams of AIRs were suspended in 4 ml of sterile distilled
water and shaken horizontally for 24 h at 25°C. Tubes were then
placed vertically, and cell wall swelling was assessed based on the
height of the sedimented AIRs layer [4]. Three independent AIR
extracts were used for each condition analyzed.

2.7. RNA isolation and reverse transcription

Total RNA was isolated from 5g of frozen fruit using the 2-
butoxyethanol method [26], treated with DNAase I (Promega)
and then purified with chloroform:octanol (24:1). First strand of
cDNA was obtained by using the following mixture: 1 g of total
RNA, 0.03mM dNTPs, 1 .l of Moloney murine leukemia virus RT
(200U wl-1; Promega), 5wl of 5 reaction buffer (250 mM Tris-HCl,
375mM KCl, 15mM MgCl,, 50 mM DTT, pH=28.3), 330 pmoles of
random primers (Biodynamics S.R.L., Buenos Aires, Argentina) and
distilled water up to a total volume of 25 pl. The reaction mixture



N.M. Villarreal et al. / Plant Science 252 (2016) 1-11 3

>

15.0
12.54

10.04

7.51
5.0

2.5

GalA-WSP (mg GalA 100 mg AIR™)

0.0

3.0

2.54 e

2.0
1.5
1.0

0.51

GalA-ESP (mg GalA 100 mg AIR™)

0.0

[,

GalA-HSP (mg GalA 100 mg AIR™)

o

CE E

B

.
.
o

12.54

10.01

o
a
1

5.0

2.5

GalA-WSP (mg GalA 100 mg AIR™)

0.0

3.0
2.54
2.01

1.54

1.0+

0.51

GalA-ESP (mg GalA 100 mg AIR™)

0.0

;]

GalA-HSP (mg GalA 100 mg AIR™)

o

C 1-MCP 1-MCP

Fig. 1. Effect of ethephon (E) and 1-methylcyclopropene (1-MCP) treatments on content of GalA-WSP per 100 mg of AIR (A,B), GalA-ESP per 100 mg of AIR (C,D) and GalA-
HSP per 100 mg of AIR (E,F) compared with controls (CE or C 1-MCP). Bars represent the mean + SEM of three replicates. Asterisks indicate significant differences between

treatments and controls (*: P<0.05; **: P<0.01).

was incubated during 1 h at 38 °C and 5 min at 95 °C. Five indepen-
dent RNA extractions were performed for each condition evaluated.

2.8. Real-time PCR assays

First strand cDNA from each condition as described above was
used for Real-time PCR assays. Sequences of primers used, sizes of
amplified fragments, accession numbers, and EC numbers are listed
in Table STI. The amplification reactions were performed using
FastStart Universal SYBR Green Master Rox 2X (Roche) according
to the manufacturer’s instructions, in a Step One Plus Real-Time
PCR System (Applied Biosystems). PCR conditions were: 95 °C for
10min; 40 cycles of 95°C for 15s, 60°C for 60s; and a melting
curve from 60°C to 95°C at 0.3°C increments. A dilution series
was built to estimate the amplification efficiency of each primer
pair, using a cDNA from strawberry fruit samples as template. Each
reaction was performed in triplicate, and a negative water control
was included in each run. Fluorescence was measured at the end of
each extension step. In each experiment, the relative expression
level corresponds to mean of five biological replicates, normal-
ized against the expression level of FitGAPDH1 gene (with constant
expression level throughout all condition analyzed). Expression
levels were calculated according to the method described by Pfaffl
[27] and expressed in arbitrary units + SEM.

2.9. Pathogens strains, growth conditions and growth rate
analysis

Botrytis cinerea strain B05.10 and Rhizopus stolonifer of the IIB-
INTECH Fungal Culture Collection IFCC 458/02 and IFCC 365/00,
respectively, were used in all the experiments. Both fungi were
routinely maintained in potato-dextrose agar slants at 4°C. Prior
to inoculation, mycelium of both fungi were grown in solid
Czapek-Dox medium (50g glucose, 2g NaNOs3, 1g KH,POy4, 0.5g
MgSO4-7H,0, 0.5 g KCl, 0.05 g FeSO4-7H, 0, 20 g agar, pH=5.5-6.0)
at 24°C. Preliminary assays were done to optimize the amount of
AIRs to be added for each pathogen (growth curve, Fig. S1). For
this, a 4mm? agar plug was transferred from the edge of a 5-
day-old and 2-day-old actively growing culture of B. cinerea and
R. stolonifer, respectively, to the solidified plates with agar 0.8%
(w/v) and 0.02, 0.1, 0.2 or 2mgml~! of AIRs from control fruit.
Plates were then cultivated at 24°C, and the fungus growth area
was measured after 24, 48 and 72h for B. cinerea (Fig. S1A) or
24 and 48 h for R. stolonifer (Fig. S1B). Further experiments were
performed using 0.2mgml~! of AIRs of each condition analyzed,
and the fungus growth areas were measured after the same times
for each pathogen. Three independent AIRs extractions were per-
formed for each treatment and control fruit, and five technical
replicates of each of them were made. The size of the B. cinerea and
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R. stolonifer growth areas were measured and determined using the
Image-Pro®Plus software (Media Cybernetics Inc., San Diego, CA).

2.10. Statistical analysis

Data for AIRs, pectins, hemicelluloses and cellulose content, as
well as relative expression and fungi growth area were analyzed by
Student’s t-test at a significance level of 0.05.

3. Results
3.1. Ethylene effects on strawberry cell wall composition

To determine the influence of ethylene on cell wall composition,
cell walls (as Alcohol Insoluble Residues, AIRs) were prepared from
ethephon- and 1-MCP-treated fruit as well as controls, and sequen-
tially fractionated to yield water soluble pectins (WSP), ionically
(ESP) and covalently (HSP) bound pectins, base-soluble hemicellu-
loses and an insoluble cellulose residue.

The analyses of AIR content revealed no statistical differences
among ethephon- and 1-MCP-treated fruit regarding each control
(Fig. S2A and B).

As regards pectins, no differences in the content of galactur-
onic acid (GalA) from WSP were found neither in ethephon-treated
fruit regarding control, nor 1-MCP-treated fruit in comparison with
control (Fig. 1A and B, respectively). However, ethephon treatment
caused a significant reduction both in GalA content from ionically
(37%) and covalently (30%) bound pectin regarding not treated fruit
(Fig. 1C and E, respectively). On the other hand, fruit which under-
went 1-MCP treatment showed a significant increment in GalA
(almost 45%) in both pectins fractions (ESP and HSP) in comparison
with controls (Fig. 1D and F, respectively).

When neutral sugar content was studied, we detected that the
level of NS in WSP was significantly higher in fruit treated with
ethephon regarding no-treated fruit (Fig. 2A), and the opposite
was detected for 1-MCP-treated fruit when compared with control
(Fig. 2B). Moreover, NS in HSP was statistically lower in 1-MCP-
treated fruit regarding control (Fig. 2D). Accordingly, we detected
an NS/GalA ratio <0.8 in each condition evaluated (Fig. S3A and B).
Moreover, ethephon-treated fruit showed a higher NS/GalA ratio
regarding controls, and the opposite situation was observed in 1-
MCP-treated fruit (Fig. S3A and B).

Regarding hemicelluloses, we detected a significantly higher
content of this cell wall fraction on ethephon-treated fruit, while
1-MCP-treated fruit had a lower amount of hemicelluloses when
compared with controls (Fig. 3A and B, respectively). The cellulose
content was higher in ethephon-treated fruit, while a significant
reduction of this cell wall fraction was found in 1-MCP-treated fruit
as regards controls (Fig. 3C and D, respectively).

Additionally, the percentage of pectins, hemicellulose and cel-
lulose from AIRs of strawberry treated-fruit (ethephon and 1-MPC)
and controls was calculated. We detected an average of 60% of
pectins, 10% of hemicellulose and 30% of cellulose (Fig. S3C).
Strawberries treated with ethephon showed a lower percentage of
pectins and a higher percentage of hemicelluloses and cellulose in
relation to controls, while the opposite was found in 1-MCP-treated
fruit.

We also analyzed the ethylene effect on strawberry cell wall
swelling by an in vitro assay, and found a lower swelling of AIR
from ethephon-treated fruit regarding controls, while an opposite
effect was observed in samples from 1-MCP-treated fruit (Fig. 4A
and B respectively).

3.2. Relative expression of strawberry cell wall genes

The effects of ethephon and 1-MCP treatments on cell wall com-
position above described, suggested an influence of ethylene on the
cell wall metabolism. Therefore, we decided to analyze the effect
of this hormone on the expression of a set of genes involved in cell
wall metabolism of strawberry fruit.

First, we analyzed the ethylene effect on the relative expres-
sion of genes that have been shown to be relevant in strawberry
pectins metabolism. The expression of FaPME1 (encoding a pectin
methylesterase) was significantly down-regulated by ethephon
treatment, while fruit treated with 1-MPC had a 50% increase of
FaPMET1 expression regarding controls (Fig. 5A and B, respectively).
On the other hand, ethephon up-regulated FaPG1 (which encodes
a polygalacturonase) gene expression as regard control, and the
opposite was detected in 1-MCP-treated fruit (Fig. 5Cand D, respec-
tively). Regarding the effect of ethylene on FaPLA (which encodes
a putative pectate lyase), no significant differences were observed
neither on ethephon- nor 1-MCP-treated fruit when compared with
controls (Fig. 5E and F, respectively).

Second, we analyzed the effect of ethylene on the expression
of some relevant genes for strawberry hemicelluloses metabolism.
The expression of FaXyll (encoding a [3-xylosidase), FaEGasel
(encoding a putative endoglucanase) and FaXTH1 (encoding a puta-
tive xyloglucan endotransglycosylase/hydrolase) was significantly
down-regulated by ethephon treatment when compared with con-
trols (Fig. 6A,C and E), and the opposite effect was observed when
fruit were treated with 1-MCP (Fig. 6B, D and F).

Additionally, the ethylene effect on the expression pattern of
genes involved in galactans and arabinans metabolism was stud-
ied. We detected a down-regulation of FaAral (which encodes a
putative arabinofuranosidase) when strawberry fruit were treated
with ethephon (Fig. 7A), while a significant up-regulation of that
gene was observed in 1-MCP-treated-fruit (Fig. 7B). In the case of
FaGal1 and FaGal2 (encoding [3-galactosidases) ethephon treatment
significantly up-regulated the expression of both genes (Fig. 7C
and E), and the opposite was observed in 1-MCP treated fruit, in
comparison with controls (Fig. 7D and F).

3.3. Strawberry pathogen’s growth on isolated cell wall material

Since ethylene modifies strawberry cell wall composition and
possibly its structure (as it was shown in Section 3.1), we decided
to study the capacity of B. cinerea and R. stolonifer to grow on agar
plates containing cell wall material (AIRs) from fruit treated with
ethephon or 1-MCP, and corresponding controls, as the only car-
bon source (Fig. 8). The radial growth of B. cinerea and R. stolonifer
was significantly higher on plates containing AIRs from fruit treated
with ethephon regarding control, almost at every incubation time
that was evaluated (Fig. 8A and B). On the other hand, when AIRs
from fruit treated with 1-MCP were used as carbon source, the
mycelial growth area of B. cinerea and R. stolonifer was significantly
lower than controls (Fig. 8C and D).

4. Discussion

It has been proposed that strawberry fruit softening is closely
related to pectins solubilization and depolymerization, rather than
to hemicellulose or cellulose catabolism [28,29-31]. In the present
work, we study the effect of ethylene on strawberry cell wall
metabolism through two approaches: fruit treatment with an ethy-
lene releasing agent (ethephon), and treatment with a competitive
inhibitor of ethylene action (1-MCP).

We detected that ethephon treatment significantly reduced the
content of galacturonic acid (both in ESP and HSP fractions) from
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strawberry pectins, while a contrast effect was detected with 1-
MCP treatment (Fig. 1C-F). On the other hand, ethephon treatment
raised both hemicelluloses and cellulose amounts regarding non-
treated fruit, and the opposite was found with 1-MCP treatment
(Fig. 3A-D).

In addition, the higher NS/GalA ratio values detected on
ethephon-treated fruit in comparison with controls suggest that
the ethylene would be involved in the modulation of strawberry
pectins metabolism, possibly through a higher hydrolysis of homo-
galacturonans and a lower hydrolysis of side chains, although an
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effect on pectins biosynthesis should not be discarded (Figs. 1 and 2
and S3). In that sense, the only studies about fruit cell wall biosyn-
thesis have been performed in tomato, and reported that this
process keeps going throughout the fruit ripening process [32,33].

In the present work, we detected an average of 60% of pectins,
10% of hemicellulose and 30% of cellulose on strawberry cell wall

(Fig. S3C). We decided to study the effect of ethylene on cell wall
swelling, as this process has been related to several chemical char-
acteristics and particular properties of middle lamella and cell
wall components. A lower swelling was observed in AIRs from
ethephon-treated fruit, while the opposite effect was detected in
AIRs from 1-MCP treated fruit regarding controls (Fig. 4). These
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findings could be explained considering that cell wall swelling has
been associated not only with higher pectin solubility, but also with
a higher length of pectin side branches [34]. The treatment of kiwi
cell walls with Na;CO3 caused hydrolysis of pectins side chains and
induced a greater swelling [34]. Furthermore, Brummell [35] sug-
gests that greater cell wall swelling may also be associated to a
loosening of the cellulose-xyloglucan network as we detected on
1-MCP treated fruit (Fig. 3B and D).

Considering pectins metabolism in strawberry, it has been
reported HSP depolymerization during ripening of fruit from
Toyonoka cultivar, possibly due to an activation of PMPs as
polygalacturonases [28]. Moreover, two independent studies
performed in anti-sense transgenic strawberry plants with a down-
regulated expression of a pectate lyase [29] and polygacturonase
[31], rendered firmer fruit when compared with wild type.

Pectin methylesterases catalyze homogalacturonans de-
esterification within primary cell wall, middle lamella and the
corners of cell junctions [3]. On one hand, PMEs facilitate PGs action
(cell wall disassembly and cell to cell adhesion disruption), but on
the other hand, PMEs promote Ca2*-bridges between galacturonic
acid residues from HGs (cell wall and neighbor cells adhesion
stabilization) [3,36,37]. In this context, PME activity constitutes a
key control point for both the assembly and disassembly of pectin
networks. FaPMET1 is specifically expressed in strawberry fruit,

showing two expression peaks when the receptacle is white with
green achenes and at turning stage, being the gene expression low
when receptacle is white with some rosy spots or completely red
[14]. Regarding ethylene regulation, Northern-blot assays showed
that exogenous ethylene treatment decreased FaPMEI mRNA
accumulation in ripe fruit, and the opposite was observed when
fruit were treated with 1-MCP [14]. Our results in white-pale pink
Toyonoka strawberry fruit are in agreement with those observed
by Castillejo et al. [14] in ripe fruit, and fully support the fact of a
negative regulation of FaPME1 expression by ethylene (Fig. 5A and
B).

Polygalacturonases catalyze the hydrolysis of the «-1,4 glyco-
sidic bonds between galacturonic acid residues within HGs [38].
In strawberry fruit, Northern-blot assays performed in Camarosa
cultivar showed that FaPG1 gene expression is down-regulated by
ethylene [12], which was confirmed in the present work by Real
Time PCR assays in Toyonoka cultivar (Fig. 5C, D). Ours results about
ethylene effect on FaPME1 and FaPG1 expression could explain at
least partly, the lower amount of GalA-ESP and GalA-HSP detected
in strawberry fruit treated with ethephon, in comparison with con-
trols, and the higher amount of those fractions on 1-MCP-treated
fruit regarding controls.

The metabolism of hemicelluloses involves, among others,
B-xylosidases (f3-Xyl), endo-glucanases (EGases), and Xyloglu-
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can endotransglycosylase/hydrolases (XTH) enzymes. 3-Xyl are
enzymes that catalyze the hydrolytic cleavage of 3-1,4-glycosidic
bonds from xylo-oligosaccharides to release xylose [39]. It has been
reported that total 3-xylosidase activity as well as the expression of
FaXyl1 and the accumulation of its encoded protein, are associated
to ripening and softening processes in strawberry fruit [40]. EGases
has been proposed to have [3-1,4-glucan bonds of xyloglucans as
the most common substrates, although non-crystalline cellulose
regions should be also considered [41]. In strawberry, FaEGasel
mRNA accumulation has been strongly associated with fruit ripen-
ing [42]. XTHs are enzymes involved in the remodeling of plant cell
wall hemicelluloses, and they could exhibit both xyloglucan endo-
transglycosylase (XET) and/or xyloglucan endo-hydrolase (XEH)
activities [43]. In a previous work, we had cloned FaXTH1 cDNA
and bioinformatics and phylogenetic analysis suggested that the
putative enzyme FaXTH1 would have XET as exclusive activity,
suggesting that this protein might be involved in strawberry hemi-
cellulose reinforcement instead of disassembly [44]. That idea was
in line with the fact that FaXTH1 mRNA accumulation was signif-
icantly lower during fruit ripening of strawberry cultivars with a
high softening rate like Toyonoka, when compared with fruit from
firmer cultivars like Camarosa and Selva [44].

Previously, we detected that treatment with ethephon caused an
inhibition both on total 3-xylosidase and endoglucanase activities
of Toyonoka cultivar, while the opposite was observed with 1-MCP
treatment [21]. The results found in the present work regarding
FaEGasel gene expression constitute to our knowledge, the first
report of ethylene effect on endoglucanase mRNA accumulation
in strawberry fruit. The higher hemicellulose content found in fruit
treated with ethephon, and the lower amount of these components
detected in fruit treated with 1-MCP, are related with the down-
and up-regulation of FaXyll and FaEGasel exerted by ethephon
and 1-MCP, respectively (Fig. 6A-D). On the other hand, regard-
ing ethylene effect on FaXTH1 expression, the down-regulation of
this gene expression by ethephon found in the present work, might
contribute to decrease the integrity of strawberry hemicellulose
network (Fig. 6E and F).

Additionally, the effect of ethylene on galactans and arabi-
nans metabolism was evaluated. Both types of polysaccharides are
found in side chains of pectins and hemicelluloses [45]. It has been
reported that both total a-L-arabinofuranosidase (a-Ara) activity
as well as gene expression of three a-Ara genes are associated to
texture differences between strawberry cultivars [46]. Regarding
galactans metabolism, it has been reported the expression of two [3-
galactosidases genes both in strawberry fruit and vegetative tissues
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[47]. Residues of arabinose and galactose are mainly located in side
branches of type I rhamnogalacturonans, components of covalently
bound pectins [48]. In strawberries, higher amounts of arabinose
in relation to galactose were detected and it has been reported
that loss of arabinose residues occurs at higher rates than those
of galactose during strawberry fruit ripening [49,50]. In this sense,
the removal of arabinose could be probably more relevant than the
removal of galactose in the loss of neutral sugars. Accordingly, the
reduced expression of FaAral in fruit treated with ethephon might
have a higher influence on the side chains metabolism than the
increased expression of FaGalland FaGal2, and thereby would cor-
relate with a higher amount of NS detected in fruit treated with
ethephon (Fig. 7).

Plant cell wall constitutes the first physical barrier to phy-
topathogenic organisms [51]. Indeed, pathogens release cell
wall-degrading enzymes to break down this barrier and to use
its components as nutrient source, before accessing to cytoplasm
[4,52,53]. Postharvest life and commercialization of strawberry
fruit is limited by gray mold and leak diseases caused by Botry-
tis cinerea and Rhizopus stolonifer [54,55]. It has been reported that
transgenic tomato fruit with suppressed polygalacturonase (LePG)
and expansin (LeExp1) expression differs in cell wall composition
and integrity from wild type fruit [4]. Through fungal biomass
measure assay (using a monoclonal antibody that recognizes
a mycelium-localized epitope), authors showed that pathogen
growth is reduced in liquid cultures containing cell wall from trans-
genic fruit (-PG -Exp) compared with cultures supplied with wild
type cell walls [4]. In that sense, the reduction of pectins amounts
caused by ethephon treatment, would promote the accessibility
of the fruit cell wall substrates to B. cinereais and R. stolonifer’s
polysaccharides-degrading enzymes, which is reflected in a higher

rate of growth of these pathogens. These observations are con-
firmed through the opposite results observed for 1-MCP treatment

(Fig. 8).

5. Conclusions

To our knowledge, the present work constitutes the first study
of the ethylene’s effect on the amounts of the main cell wall
components and the expression of several genes involved in cell
wall modification in strawberry fruit. We detected that white fruit
treated with ethephon has a higher content of hemicelluloses and
cellulose and a lower amount of galacturonic acid both in ESP and
HSP fractions. Considering that around 60% of strawberry AIRs is
formed by pectins, which in turns include 70% HGs, our results
suggest that at early stages of strawberry fruit ripening, ethylene
might act promoting HGs hydrolysis on one hand and inhibiting
the catabolism of hemicelluloses and cellulose on the other, possi-
bly through an up-regulation of polygalacturonase gene expression
and a down regulation of hemicellulose-degrading genes. More-
over, even when ethephon-treated fruit had higher NS contents
regarding controls, we detected that ethylene up-regulates the
expression of two genes coding [3-galactosidases, which might con-
tribute to reduce galactans content on lateral chains and thus to
increase the porosity of strawberry cell wall and middle lamella,
facilitating polygalacturonase access to its substrates. The last
hypothesis is supported by the higher necrotrophic pathogens’
growth on plates containing AIRs from ethephon-treated fruit
regarding controls.



10 N.M. Villarreal et al. / Plant Science 252 (2016) 1-11

Acknowledgments

This work was supported by grants from Consejo Nacional de
Investigaciones Cientificas y Técnicas (CONICET; PIP-2013-2015-
0440), and Agencia Nacional de Promocién Cientifica y Tecnoldgica
(ANPCyT; PICT-2012-1562).

Authors thank to José Luis Burgos (CIC Provincia de Buenos Aires,
Argentina) for his valuable technical assistance.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at http://dx.doi.org/10.1016/j.plantsci.2016.06.
018.

References

[1] N.C. Carpita, M. McCann, The cell wall, in: B.B. Buchanan, W. Gruissem, R.L.
Jones (Eds.), Biochemistry and Molecular Biology of Plants, American Society
of Plant Biologists, Rockville, MD, 2000, pp. 45-110.

[2] S. Vorwerk, S. Somerville, C. Somerville, The role of plant cell wall
polysaccharide composition in disease resistance, Trends Plant Sci. 9 (2004)
203-209.

[3] F. Bou Daher, S.A. Braybrook, How to let go: pectin and plant cell adhesion,
Front. Plant Sci. 6 (2015) 523.

[4] D. Cantu, A.R. Vicente, L.C. Greve, F.M. Dewey, A.B. Bennett, J.M. Labavitch, A.L.
Powell, The intersection between cell wall disassembly ripening, and fruit
susceptibility to Botrytis cinerea, Proc. Natl. Acad. Sci. U. S. A. 105 (2008)
859-864.

[5] J.P. Fabi, S. Garcia Broetto, S.L. Garcia Leme da Silva, S. Zhong, F.M. Lajolo, J.R.
Oliveira do Nascimento, Analysis of papaya cell wall-related genes during
fruit ripening indicates a central role of polygalacturonases during pulp
softening, PLoS One 9 (2014) 1-12.

[6] A.B. Bennett, ].M. Labavitch, Ethylene and ripening-regulated expression and
function of fruit cell wall modifying proteins, Plant Sci. 175 (2008) 130-136.

[7] G.M. Symons, Y.J. Chua, ].J. Ross, L.J. Quittenden, N.W. Davis, ].B. Reid,
Hormonal changes during non-climacteric ripening in strawberry, J. Exp. Bot.
63 (2012) 4741-4750.

[8] N.V. Obroucheva, Hormonal regulation during plant fruit development, Russ.
J. Dev. Biol. 45 (2014) 14-27.

[9] J. Giovannoni, Molecular biology of fruit maturation and ripening, Annu. Rev.
Plant Physiol. Plant Mol. Biol. 52 (2001) 725-749.

[10] R. Kumar, A. Khurana, A.K. Sharma, Role of plant hormones and their interplay
in development and ripening of fleshy fruits, J. Exp. Bot. 65 (2014) 4561-4575.

[11] A. Aharoni, L.C.P. Keizer, H.C. Van den Broeck, R. Blanco-Portales, J. Mufioz-
Blanco, G. Bois, P. Smit, R.C.H. De Vos, A.P. O’Connell, Novel insight into
vascular, stress, and auxin-dependent and -independent gene expression
programs in strawberry a non-climacteric fruit, Plant Physiol. 129 (2002)
1019-1031.

[12] N.M. Villarreal, G.A. Martinez, P.M. Civello, Influence of plant growth
regulators on polygalacturonase expression in strawberry fruit, Plant Sci. 176
(2009) 749-757.

[13] C.A. Bustamante, P.M. Civello, G.A. Martinez, Cloning of the promoter region
of B-xylosidase (FaXyl1) gene and effect of plant growth regulators on the
expression of FaXyl1 in strawberry fruit, Plant Sci. 77 (2009) 49-56.

[14] C. Castillejo, J.I. de la Fuente, P. lannetta, M.A. Botella, V. Valpuesta, Pectin
esterase gene family in strawberry fruit: study of FaPE1 a ripening-specific
isoform, J. Exp. Bot. 55 (2004) 909-918.

[15] H.Jia, Y. Chai, C. Li, D. Lu, J. Luo, L. Qin, Y. Shen, Abscisic acid plays an
important role in the regulation of strawberry fruit ripening, Plant Physiol.
157 (2011) 188-199.

[16] CF. Nardi, N.M. Villarreal, M.C. Dotto, M.T. Ariza, J.G. Vallarino, G.A. Martinez,
V. Valpuesta, P.M. Civello, Influence of plant growth regulators on Expansin2
expression in strawberry fruit. Cloning and functional analysis of FaEXP2
promoter region, Postharvest Biol. Technol. 114 (2016) 17-28.

[17] L. Trainotti, A. Pavanello, G. Casadoro, Different ethylene receptors show an
increased expression during the ripening of strawberries: does such an
increment imply a role for ethylene in the ripening of these non-climacteric
fruits? J. Exp. Bot. 56 (2005) 2037-2046.

[18] P.M. Perkins-Veazie, D.J. Huber, ].K. Brecht, In vitro growth and ripening of
strawberry fruit in the presence of ACC, STS or propylene, Ann. Appl. Biol. 128
(1996) 105-116.

[19] M.S. Tian, S. Prakash, HJ. Elgar, H. Young, D.M. Burmeister, G.S. Ross,
Responses of strawberry fruit to 1-methylcyclopropene (1-MCP) and
ethylene, Plant Growth Regul. 32 (2000) 83-90.

[20] P.P.M. lannetta, LJ. Laarhoven, N. Medina-Escobar, E.K. James, M.T. McManus,
H.V. Davies, F.J.M. Harren, Ethylene and carbon dioxide production by
developing strawberries show a correlative pattern that is indicative of
ripening climacteric fruit, Physiol. Plant. 127 (2006) 247-259.

[21] N.M. Villarreal, C.A. Bustamante, P.M. Civello, G.A. Martinez, Effect of ethylene
and 1-MCP treatments on strawberry fruit ripening, J. Sci. Food Agric. 90
(2010) 683-689.

[22] C. Merchante, ].G. Vallarino, S. Osorio, I. Aragiiez, N. Villarreal, M.T. Ariza, G.A.
Martinez, N. Medina-Escobar, M.P. Civello, A.R. Fernie, M.A. Botella, V.
Valpuesta, Ethylene is involved in strawberry fruit ripening in an
organ-specific manner, J. Exp. Bot. 64 (2013) 4421-4439.

[23] J. D’Amour, C. Gosselin, J. Arul, F. Castaigne, C. Willemot, Gamma-radiation
affects cell wall composition of strawberries, J. Food Sci. 58 (1993) 182-185.

[24] K. Nara, Y. Kato, Y. Motomura, Involvement of terminal-arabinosem and
—galactose pectic compounds in mealiness of apple fruit during storage,
Postharvest Biol. Technol. 22 (2001) 141-150.

[25] N.Blumenkrantz, G. Asboe-Hansen, New method for quantitative
determination of uronic acids, Anal. Biochem. 54 (1973) 484-489.

[26] K. Manning, Isolation of nucleic acids from plants by differential solvent
precipitation, Anal. Biochem. 195 (1991) 45-50.

[27] M.W. Pfaffl, A new mathematical model for relative quantification in
real-time RT-PCR, Nucleic Acids Res. 29 (2001) e45.

[28] H.G. Rosli, P.M. Civello, G.A. Martinez, Changes in cell wall composition of
three Fragaria x ananassa cultivars with different softening rate during
ripening, Plant Physiol. Biochem. 42 (2004) 823-831.

[29] S.Jiménez-Bermidez, ]. Redondo-Nevado, J. Mufioz-Blanco, ].L. Caballero, ].M.
Lépez-Aranda, V. Valpuesta, F. Pliego-Alfaro, M. Quesada, .M. Mercado,
Manipulation of a strawberry softening by antisense expression of a pectate
lyase gene, Plant Physiol. 128 (2002) 751-759.

[30] N.M. Villarreal, H.G. Rosli, G.A. Martinez, P.M. Civello, Polygalacturonase
activity and expression of related genes during ripening of strawberry
cultivars with contrasting fruit firmness, Postharvest Biol. Technol. 47 (2008)
141-150.

[31] M.A. Quesada, R. Blanco-Portales, S. Posé, J.A. Garcia-Gago, S.
Jiménez-Bermtdez, A. Mufioz-Serrano, J.L. Caballero, F. Pliego-Alfaro, J.A.
Mercado, ]. Mufioz-Blanco, Antisense down-regulation of the FaPG1 gene
reveals an unexpected central role for polygalacturonase in strawberry fruit
softening, Plant Physiol. 150 (2009) 1022-1032.

[32] EJ. Mitcham, K.C. Gross, ].N. Timothy, Tomato fruit cell wall synthesis during
development and senescence, Plant Physiol. 89 (1989) 477-481.

[33] L.C. Greve, J.M. Labavitch, Cell wall metabolism in ripening fruit, Plant Physiol.
97 (1991) 1456-1461.

[34] RJ. Redgwel, E. MacRae, I. Hallett, M. Fischer, J. Perry, R. Harker, In vivo and
in vitro swelling of cell walls during fruit ripening, Planta 203 (1997) 162-173.

[35] D.A. Brummell, Cell wall disassembly in ripening fruit, Funct. Plant Biol. 33
(2006) 103-119.

[36] F. Micheli, Pectin methylesterases: cell wall enzymes with important roles in
plant physiology, Trends Plant Sci. 6 (2001) 414-419.

[37] M.C. Jarvis, S.P.H. Briggs, J.P. Knox, Intercellular adhesion and cell separation
in plants, Plant Cell Environ. 26 (2003) 977-989.

[38] R.S.Jayani, S. Saxena, R. Gupta, Microbial pectinolytic enzymes: a review,
Process Biochem. 40 (2005) 2931-2944.

[39] G. Cleemput, M. Hessing, M. van Oort, M. Deconynck, J.A. de Cour, Purification
and characterization of a 3-xylosidase and an endoxylanase from wheat flour,
Plant Physiol. 113 (1997) 377-386.

[40] C.A.Bustamante, H.G. Rosli, M.C. Andn, P.M. Civello, G.A. Martinez,
B-Xylosidase in strawberry fruit: isolation of a full-length gene and analysis
of its expression and enzymatic activity in cultivars with contrasting
firmness, Plant Sci. 171 (2006) 497-504.

[41] D.A. Brummell, C.C. Lanshbrook, A.B. Bennett, Plant endo-1,4, B-D-glucanases:
structure, properties and physiological function, in: M.E. Himmel, ].O. Baker,
R.P. Overend (Eds.), Enzymatic Conversion of Biomass for Fuels Production,
American Chemical Society ACS Press, Washington, DC, 1994, pp. 100-129.

[42] L. Trainotti, S. Spolaore, A. Pavanello, B. Baldan, G. Casadoro, A novel E-type
endo-3-1,4-glucanase with a putative cellulose-binding domain is highly
expressed in ripening strawberry fruits, Plant Mol. Biol. 40 (1999) 323-332.

[43] J.K.Rose, J. Braam, S.C. Fry, K. Nishitani, The XTH family of enzymes involved in
xyloglucan endotransglucosylation and endohydrolysis: current perspectives
and a new unifying nomenclature, Plant Cell Physiol. 43 (2002) 1421-1435.

[44] CF. Nardi, N.M. Villarreal, M.C. Opazo, G.A. Martinez, M.A. Moya-Le6n, P.M.
Civello, Expression of FaXTH1 and FaXTH2 genes in strawberry fruit. Cloning
of promoter regions and effect of plant growth regulators, Sci. Hortic. 165
(2014) 111-122.

[45] C. Brett, K. Waldron, Physiology and biochemistry of plant cell walls, in: M.
Black, J. Chapman (Eds.), Topics in Plant Physiology, vol. 2, Unwin Hyman,
1996, pp. 4-57.

[46] H.G. Rosli, P.M. Civello, G.A. Martinez, a-L-Arabinofuranosidase from
strawberry fruit: cloning of three cDNAs, characterization of their expression
and analysis of enzymatic activity in cultivars with contrasting firmness, Plant
Physiol. Biochem. 47 (2009) 272-281.

[47] L. Trainotti, R. Spinello, A. Piovan, S. Spolaore, G. Casadoro, b-galactosidases
with a lectin-like domain are expressed in strawberry, J. Exp. Bot. 52 (2001)
1635-1645.

[48] C.S.Somerville, G. Bauer, M. Brininstool, T. Facette, ]. Hamann, E. Milne, A.
Osborne, S. Paredez, T. Persson, S. Raab, H. Vorwend, H. Youngs, Toward a
systems approach to understanding plant cell walls, Science 306 (2004)
2206-2211.

[49] RJ.Redgwell, M. Fischer, E. Kendall, E.A. MacRae, Galactose loss and fruit
ripening: high-molecular-weight arabinogalactans in the pectic
polysaccharides of fruit cell walls, Planta 203 (1997) 174-181.


http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://dx.doi.org/10.1016/j.plantsci.2016.06.018
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0005
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0010
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0015
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0020
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0025
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0030
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0035
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0040
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0045
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0050
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0055
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0060
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0065
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0070
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0075
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0080
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0085
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0090
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0095
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0100
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0105
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0110
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0115
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0120
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0125
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0130
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0135
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0140
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0145
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0150
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0155
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0160
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0165
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0170
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0175
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0180
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0185
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0190
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0195
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0200
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0205
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0210
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0215
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0220
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0225
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0230
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0235
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0240
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0245

N.M. Villarreal et al. / Plant Science 252 (2016) 1-11 11

[50] T.H.Koh, L.D. Melton, Ripening-related changes in cell wall polysaccharides of [54] B.V. Sallato, R. Torres, ].P. Zoffoli, B.A. Latorre, Effect of boscalid on postharvest

strawberry cortical and pith tissues, Postharvest Biol. Technol. 26 (2002) decay of strawberry caused by Botrytis cinerea and Rhizopus stolonifer, Span. J.
23-33. Agric. Res. 5 (2007) 67-78.

[51] D. Cantu, AR. Vicente, .M. Labavitch, A.B. Bennett, A.L.T. Powell, Strangers in [55] F. Amil-Ruiz, R. Blanco-Portales, ]. Mufioz-Blanco, J.L. Caballero, The
the matrix: plant cell walls and pathogen susceptibility, Trends Plant Sci. 13 strawberry plant defense mechanism: a molecular review, Plant Cell Physiol.
(2008) 610-617. 52(2011) 1873-1903.

[52] HJ. An, S. Lurieb, L.C. Grevec, D. Rosenquista, C. Kirmiza, J.M. Labavitchc, C.B.
Lebrilla, Determination of pathogen-related enzyme action by mass
spectrometry analysis of pectin breakdown products of plant cell walls, Anal.
Biochem. 338 (2005) 71-82.

[53] J.A.L van Kan, Licensed to kill: the lifestyle of a necrotrophic plant pathogen,
Trends Plant Sci. 11 (2006) 247-253.


http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0250
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0255
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0260
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0265
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0270
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275
http://refhub.elsevier.com/S0168-9452(16)30138-8/sbref0275

	Novel insights of ethylene role in strawberry cell wall metabolism
	1 Introduction
	2 Materials and methods
	2.1 Fruit material
	2.2 2-chloroethylphosphonic acid and 1-methylcyclopropene treatments
	2.3 Isolation of cell wall polysaccharides
	2.4 Extraction and quantification of pectins
	2.5 Extraction and quantification of hemicelluloses and cellulose
	2.6 In vitro cell wall swelling
	2.7 RNA isolation and reverse transcription
	2.8 Real-time PCR assays
	2.9 Pathogens strains, growth conditions and growth rate analysis
	2.10 Statistical analysis

	3 Results
	3.1 Ethylene effects on strawberry cell wall composition
	3.2 Relative expression of strawberry cell wall genes
	3.3 Strawberry pathogen’s growth on isolated cell wall material

	4 Discussion
	5 Conclusions
	Acknowledgments
	Appendix A Supplementary data
	References


