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a  b  s  t  r  a  c  t

Statins  are  known  to increase  the  plasma  levels  of  proprotein  convertase  subtilisin  kexin  type  9  (PCSK9)
through  the  activation  of  the sterol  responsive  element  binding  protein  (SREBP)  pathway  due  to  the
inhibition  of cholesterol  biosynthesis.  In the  present  study,  we explore  a possible  role  of the  preny-
lated  proteins  on  the  statin-mediated  PCSK9  induction  in  Caco-2  cells.  Simvastatin  (40  �M) induced  both
PCSK9  mRNA  (10.7  ±  3.2 fold)  and  protein  (2.2 ± 0.3  fold),  after  24  h  incubation.  The  induction  of  PCSK9
mRNA  was  partially,  but  significantly,  prevented  by  the  co-incubation  with  mevalonate  (MVA),  farnesol
(FOH)  and  geranylgeraniol  (GGOH),  while  a complete  prevention  was  observed  on  secreted  PCSK9,  eval-
uated  by  ELISA  assay.  Under  the same  experimental  conditions,  MVA,  GGOH,  but  not FOH,  prevented
the  activation  of the  PCSK9  promoter  by simvastatin  in a SRE-dependent  manner.  Simvastatin  reduced
by  −35.7  ± 15.2%  the  Rac1-GTP  levels,  while  no changes  were  observed  on RhoA-  and  Cdc42-GTP.  This
effect  was  prevented  by  MVA  and  GGOH.  A  Rac  inhibitor,  and N17Rac1  dominant  negative  mutant,  sig-

nificantly  induced  PCSK9  levels,  and  a  suppression  of  Rac1  expression  by  siRNA,  counteract  the effect  of
simvastatin  on  the  induction  of PCSK9  mRNA.  Finally,  simvastatin,  and  Rac  inhibitor  inhibited  the nuclear
translocation  of STAT3  and  its knock-down  by siRNA  increased  significantly  the susceptibility  of  Caco-2
to simvastatin  on  PCSK9  expression.  Taken  together,  the present  study  reveal  a  direct  role  of Rac1  on
simvastatin-mediated  PCSK9  expression  via  the  reduction  of STAT3  nuclear  translocation.

© 2017  Elsevier  Ltd.  All  rights  reserved.
. Introduction

The clinical benefits of statins are strongly related to their low
ensity lipoprotein cholesterol (LDL-C) lowering properties [1].
heir efficacy in reducing LDL-C is due to their inhibition of the
-hydroxy-3-methyl-3-glutaryl coenzyme A (HMG-CoA) reduc-

ase and thus, hepatic cholesterol biosynthesis [2]. In response to
heir action, the intracellular pool of free sterols decrease and the
ranscription factors sterol responsive element binding proteins

Abbreviations: FOH, farnesol; GGOH, geranylgeraniol; HMG-CoA, 3-hydroxy-3-
ethyl-3-glutaryl coenzyme A; MVA, mevalonate; LDL-C, low-density lipoprotein

holesterol; LPDS, lipoprotein plasma-deprived serum; PCSK9, proprotein conver-
ase  subtilisin/kexin type 9; SOCS3, suppressor of cytokine signaling; SRE, sterol
esponsive elements; SREBPs, sterol responsive element binding proteins; TICE,
rans-intestinal cholesterol excretion.
∗ Corresponding author at: Università degli Studi di Padova, Dipartimento di
cienze del Farmaco, Largo Egidio Meneghetti 2, 35131 Padua, Italy.

E-mail address: nicola.ferri@unipd.it (N. Ferri).

ttp://dx.doi.org/10.1016/j.phrs.2017.05.021
043-6618/© 2017 Elsevier Ltd. All rights reserved.
(SREBPs) undergo proteolytic activation resulting in the induction
of the LDL receptor (LDLR) and HMG-CoA reductase, in order to
restore the intracellular cholesterol levels [3].

More recently, it was discovered that statins significantly induce
the proprotein convertase subtilisin/kexin type 9 (PCSK9), at both
mRNA and protein levels [4,5]. PCSK9 is a circulating inactive
protease capable of interacting with LDLR and leading to the intra-
cellular degradation of the LDLR [5–8]. PCSK9 is mainly synthesized
by the liver, but significant levels have also been observed in the
intestine, kidney [9], and in the atherosclerotic plaque [10]. While
the hepatic effect of PCSK9 is mainly involved in the regulation
of the LDL-C levels, at the intestinal level, PCSK9 may  mediate the
synthesis of triglyceride-rich apoB containing lipoproteins [11], the
trans-intestinal cholesterol excretion (TICE) process [12], and post-
prandial triglyceridemia [13].
The effect of statins on mRNA PCSK9 expression is mediated
by the activation of SREBP transcription factors and is completely
prevented by mevalonate (MVA) [5], the enzymatic product of the
HMG-CoA reductase [2]. Indeed, sterol responsive elements (SRE)

dx.doi.org/10.1016/j.phrs.2017.05.021
http://www.sciencedirect.com/science/journal/10436618
http://www.elsevier.com/locate/yphrs
http://crossmark.crossref.org/dialog/?doi=10.1016/j.phrs.2017.05.021&domain=pdf
mailto:nicola.ferri@unipd.it
dx.doi.org/10.1016/j.phrs.2017.05.021
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ave been identified in the human PCSK9 promoter [14], and the
ntracellular sterol concentrations have shown to regulate PCSK9
xpression both in vitro and in vivo [14]. The statin-induced increase
n PCSK9 plasma levels have also been observed in clinical trials
onducted with atorvastatin [15,16], simvastatin [17], and rosu-
astatin [18]. More interestingly, it has been observed that the
nduction of PCSK9 occurs within 24 h after a single administration
f atorvastatin [19]

From a mechanistic point of view, the induction of PCSK9 could
ounteract the effect of statins on the upregulation of the LDLR, thus
upporting the rationale for a combination of statins with PCSK9
nhibitors. Indeed, the monoclonal antibodies direct against PCSK9

ere shown to have an additive effect with statins [20].
Since statins, by inhibiting the HMG-CoA reductase, reduce

he intracellular synthesis of nonsteroidal isoprenoid compounds,
heir administration can result in pleiotropic effects beyond their
ypocholesterolemic properties [21]. In particular, two isoprenoids

arnesyl-pyrophosphate and geranylgeranyl-pyrophosphate are
ubstrates of prenyltransferase enzymes involved in the post-
ranslational modification of intracellular proteins, the so called
renylation process [22,23]. Among the several prenylated pro-
eins, the Rho GTPase family is the best characterized and its role on
therosclerosis and cardiovascular diseases has been hypothesized
24,25].

The discrimination among the pleiotropic and LDL-C lowering
ffects may  be more evident during the early phase of treatment
ince plasma MVA  levels drop up to 70% within 1–2 h while a
eduction of LDL-C, detectable after 24 h, became significant after
–7 days [26–28]. Based on these premises, in the present study we

nvestigated the role of isoprenoids and isoprenylated proteins on
imvastatin-mediated PCSK9 expression in Caco-2 cell line.

. Methods

.1. Reagents

Eagle’s minimum essential medium (MEM), trypsin EDTA, peni-
illin, streptomycin, nonessential amino acid solution, Fetal Calf
erum (FCS), plates and petri dishes were purchased from Euro-
lone. Farnesol (FOH) and geranylgeraniol (GGOH) were from
igma and were dissolved in ethanol 70%. Mevalonate (MVA) was
urchased from Sigma-Aldrich and dissolved in H2O. Simvastatin
Merck, Sharp, & Dohme Research Laboratories) was dissolved in
.1 M NaOH and the pH was adjusted to 7.4, this solution was then
terilized by filtration [29]; The Rac inhibitor was the compound 6
rom Ferri et al. [30] and was dissolved in DMSO.

.2. Cell culture

The colon adenocarcinoma Caco-2 cell line (ATCC
®

HTB-37) was
ultured in MEM  containing 10%FCS, non-essential aminoacids,
enicillin/streptomycin. For the experiments, cells were incubated
ith MEM  containing either 10% of lipoprotein plasma-deprived

erum (LPDS).

.3. Quantitative real time PCR analysis

Total mRNA was extracted using iScript reagent (BIO-
AD), according to manufacturer’s instructions; the cDNA
as obtained with reverse-transcription utilizing Maxima

irst Strand cDNA synthesis kit (Carlo Erba Reagents). The
uantitative real-time PCR on human PCSK9 and human Rac-1

as performed with Thermo SYBR Green/ROX qPCR Master
ix  kit (Carlo Erba Reagents). The sequences of the primers

re: hPCSK9-FWD, 5′-CCTGCGCGTGCTCAACT-3′ and hPCSK9-
EV 5′-GCTGGCTTTTCCGAATAAACTC-3′; for hRAC-1-FWD,
search 122 (2017) 96–104 97

5′-TGCAGACACTTGCTCTCCTATGTAGT-3′ and hRAC-1-REV 5′-
TTCAATGGCAACGCTTCATTC-3′. The analysis was executed with
the ABI Prism

®
7000 Sequence Detection System (Applied Biosys-

tems; Life Technologies Europe BV) with the following cycling
conditions: 95 ◦C, 10 min; 95 ◦C, 30 s and 60 ◦C, 1 min  for 40 cycles.
18S mRNA levels were determined in each samples as a normaliz-
ing gene. The mRNA levels of the genes were expressed with the
relative quantity method as ��Ct.

2.4. ELISA assay

ELISA assay was performed from conditioned media of the cul-
tured Caco-2 cells. The amount of PCSK9 was quantified with
DuoSet

®
ELISA kit (R&D System) as previously described [31].

2.5. G-LISA assay

The activation of small G-proteins Rac1-GTP, RhoA-GTP and
Cdc42-GTP was  measured with G-proteins Linked ImmunoSorbet
Assay form Cytoskeleton, Inc. as previously described [32].

2.6. Western blot analysis

Total protein extracts were prepared by washing the cell mono-
layers twice with PBS and lysed by incubation with a solution of
50 mM Tris, pH 7.5, 150 mM NaCl, and 0.5% Nonidet P-40, con-
taining proteases inhibitor cocktails (Sigma-Aldrich), for 30 min
on ice. Cell lysates were cleared by centrifugation at 14,000g for
10 min, and protein concentrations were determined using the
bicinchoninic acid (BCA) protein assay (EuroClone).

Nuclear and cytosolic fractions were prepared with the Nuclear
Extraction Kit (Cayman Chemical) according to manufacturer’s
instructions. Protein concentrations were determined using the
BCA protein assay.

Equal amounts of total proteins per sample were separated by
SDS–PAGE under reducing conditions and transferred to nitrocel-
lulose membrane using the trans-Blot

®
TurboTM Transfer System

(BIO-RAD). Immunoblotting was  then performed with primary
antibodies following appropriate secondary fluorescent labeled
antibodies and acquired with the Odissey FC system (LI-COR).
Quantitative densitometric analysis was performed with Image
Studio software (LI-COR). For the analysis, the following antibod-
ies were used: anti-STAT3 (Abcam), anti-Rac1 (Millipore-Merck),
anti-actin and anti �-tubulin (Sigma-Aldrich), anti-laminA (Cell sig-
naling), anti-mouse IRDye

®
800CW and anti-rabbit IRDye

®
800CW

(LI-COR) [33].

2.7. Transfection of small interfering RNA

ON-TARGET plus SMART pool siRNA directed to Rac1, STAT3 or
scramble control were purchased from DharmaconTM (Carlo Erba
Reagents). Transfections were performed as previously described
using SilentFectTM Lipid Reagent (BIO-RAD) according to the man-
ufacturer’s protocol [34].

2.8. Transfection of Rac1N17 construct

The plasmid pBM-IRES-Rac1N17 were previously synthesized
according standard molecular biology techniques [29]. Caco-2 cells
were transfected with plasmid by using turbofect reagent (Thermo

Fisher) and Opti-MEM/2.5% FCS. 24 h post transfection, the cells
were seeded in a 48-well tray (8 × 104 cells per well) in medium
containing 10%LPDS and total RNA extracted using iScript reagent
after an additional 24 h.
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Fig. 1. Simvastatin induces PCSK9 expression in Caco-2 cells.
A  con
p d time
P s colle

2

P
T
s
m
G
a
i

2

a
D
p
o

3

t
i
i
4
2

F
A
p
B
b

 and B) Caco-2 cells were seeded at density of 80.000 cells in a 48 well tray in MEM
resence  or absence of indicated concentrations of simvastatin. A) At the indicate
CSK9 and 18S. B) Under the same experimental conditions, conditioned media wa

.9. Luciferase reported promoter activities assay

Caco-2 cells were transfected with pGL3-PCSK9-D4, pGL3-
CSK9-SREmut, and pGL3-PCSK9-HNFmut constructs, by using
urboFect Reagent (Thermo Fisher). The day after, the cells were
eeded in a 48-well plate (8 × 104 cells per well) and after 24 h, the
edium was changed with MEM/10%LPDS containing simvastatin,
GOH, FOH and MVA. Luciferase activity was measured after an
dditional 24 h using NeoLite reagent, according to manufacturer’s
nstructions.

.10. Analysis of the data

Statistical analysis was performed using the Prism statistical
nalysis package version 6.0 (GraphPad Software, San Diego, CA).
ata are given as mean ± SD of at least 3 independent experiments.
-values were determined by Student’s t-test. A probability value
f p < 0.05 was considered statistically significant.

. Results

To investigate the molecular mechanism underlying the induc-
ion of PCSK9 by statins, Caco-2 cells were incubated with

ncreasing concentrations of simvastatin for 6 and 24 h. A signif-
cant induction of mRNA PCSK9 was observed at both 20 �M and
0 �M,  with a maximal effect after the highest concentration at
4 h (10.7 ± 3.2 fold) (Fig. 1A). The ELISA analysis of the conditioned

ig. 2. MVA  and its isoprenoid derivatives prevented the induction of PCSK9 by simvasta
 and B) Caco-2 cells were seeded at density of 80.000 cells in a 48 well tray in MEM con
resence  or absence of simvastatin and the mevalonate derivatives. A) After 24 h, total R
)  Under the same experimental conditions, conditioned media was  collected and PCSK9
y  Student’s t-test and one-way ANOVA (when necessary). **p < 0.01 and *p < 0.05 treated
taining 10%FCS. The day after the medium was changed with MEM/10%LPDS in the
 points, total RNA was extracted and RT-PCR performed with specific primers for
cted and PCSK9 levels determined by ELISA assay. **p < 0.01 Student’s t-test.

media also revealed a significant increase of secreted PCSK9 after
24 h incubation with 40 �M simvastatin (2.2 ± 0.3 fold; Fig. 1B).

To study the effect of isoprenoids on PCSK9, we  performed the
same analysis in Caco-2 cells incubated with simvastatin at 40 �M
in the presence or absence of MVA, the enzymatic product of HMG-
CoA reductase, or FOH and GGOH, the isoprenoids substrates of
prenyltransferases. As documented by a previous study conducted
with HepG2 cells [5], the co-incubation with MVA  prevented the
induction of both mRNA and secreted PCSK9 in Caco-2 cell line
(Fig. 2A and B). More interestingly, the co-incubation of FOH and
GGOH showed similar effect of MVA, with a full prevention on the
induction of secreted PCSK9 by simvastatin (Fig. 2A) and significant
effect on the mRNA levels (Fig. 2B).

To determine whether the effect of FOH and GGOH was  due to an
inhibitory effect at the transcriptional level of PCSK9, we performed
a luciferase assay in Caco-2 cells transfected with the reporter con-
struct pGL3-PCSK9-D4 [35]. This plasmid contains the 5′-flanking
region of the PCSK9 gene, from nucleotide −440 to −94 (relative to
the ATG start codon), in front of the luciferase coding sequence. The
luciferase activity of the PCSK9 promoter was  significantly induced
by simvastatin (2.21 ± 0.28 fold, Fig. 3A). This induction was fully
prevented by the co-incubation with MVA  and GGOH, while FOH
did not affect the PCSK9 promoter activity (Fig. 3A).
The role of SREBP and HNF-1� on the effect of isoprenoids on
PCSK9 promoter activity was investigated in Caco-2 cells trans-
fected with D4 construct containing the mutation of SRE or HNF-1
sites, thus mutually excluding the effect of SREBP or HNF-1�

tin in Caco-2 cells.
taining 10%FCS. The day after the medium was changed with MEM/10%LPDS in the
NA was extracted and RT-PCR performed with specific primers for PCSK9 and 18S.

 levels determined by ELISA assay. Differences between treatments were assessed
 vs untreated; ‡p < 0.05 treated vs simvastatin alone.
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Fig. 3. Simvastatin induces PCSK9 promoter activity in Caco-2 cells.
Caco-2 cells were transiently transfected with the pGL3-PCSK9-D4 plasmid (A) or pGL3-PCSK9-SREmut (B) or pGL3-PCSK9-HNFmut (B). The day after the transfection, cells
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ere  harvested and seeded in 48 well tray plate. After 24 h, cells were incubated wi
n  additional 24 h, luciferase activities were determined by Neolite reagent (Perkin
NOVA (when necessary). *p < 0.05; ***p < 0.001 treated vs untreated. ‡p<0.05 treat

ranscription factors (Fig. 3B). Importantly, the SRE mutation com-
letely abrogated the induction of PCSK9 promoter activity by
imvastatin (Fig. 3B), showing the absolute requirement of the
REBP transcription factor. In contrast, in the presence of the HNF-

 site mutation, the effect of simvastatin was preserved together
ith full prevention by the co-incubation with MVA  and GGOH,
hile FOH did not affect the PCSK9 promoter activity induced by

imvastatin (Fig. 3B).
Taken together, these data indicate the potential involvement

f geranylgeranylated protein in preventing the effect of GGOH
n PCSK9 expression induced by simvastatin. The effect of sim-
astatin on the intracellular levels of GTP-bound active form of
eranylgeranylated proteins RhoA, Cdc42 and Rac1, was then deter-
ined by G-LISA assay. The incubation of simvastatin 40 �M for

4 h determined a significant reduction (-35.7 ± 15.2%) of Rac1-GTP
hile the levels of RhoA-GTP and Cdc42-GTP were not affected or

ven slightly increased (Fig. 4). As expected, the co-incubation with
VA  or GGOH totally prevented the effect of simvastatin on Rac1-
TP, while FOH had no effect (Fig. 4C). The expression levels of
ac1, measured by western blot analysis, significantly increased in
esponse to simvastatin (4.3 ± 0.4 fold); MVA  and GGOH partially
revented this induction, while FOH showed not significant effect
n Rac1 (Fig. 4D).

To further evaluate the role of Rac1 on PCSK9 expression, Caco-
 cells were incubated with increasing concentrations of the Rac1

nhibitor previously identified in our laboratory [30]. This inhibitor
as shown to interfere with Rac1 activation by preventing the

nteraction with its guanine nucleotide exchange factor (GEF) and
hus affecting the formation of Rac1-GTP with an IC50 value of
.4 �M [30]. The incubation with 2.5 �M and 5 �M for 24 h deter-
ined a significant induction of PCSK9 mRNA levels by 2.25 ± 0.9

old and 2.11 ± 0.6 fold, respectively (Fig. 5A). Similar results were
btained after transfection with a plasmid encoding for a dominant
egative mutant of Rac1 (N17Rac1) (Fig. 5B), which cannot bind GTP
nd it is expressed as either a nucleotide free state or in its inac-
ive, GDP-bound, state [36]. The combination of Rac inhibitor with
imvastatin, did not significantly modify the induction of PCSK9
Fig. 5C). Taken together, these results demonstrated a positive link
etween the intracellular levels of Rac-GDP and PCSK9 expression.

The involvement of Rac1 on simvastatin-mediated PCSK9 induc-

ion was then explored by using the siRNA against Rac1. As
hown in Fig. 5D, siRNA anti Rac1 determined an almost com-
lete suppression of Rac1 mRNA levels as compared to Caco-2 cells
ransfected with scramble siRNA. In line with western blot analy-
M/10%LPDS in the presence or absence of simvastatin, MVA, FOH, and GGOH. After
). Differences between treatments were assessed by Student’s t-test and one-way

simvastatin alone.

sis (Fig. 4D), simvastatin produced a significant induction of Rac1
mRNA (2.09 ± 0.12 fold; Fig. 5D). The knock-down expression of
Rac1 by siRNA did not affect the basal levels of PCSK9 mRNA, while
there was  a significant interference with the effect of simvastatin
(Fig. 5E). The induction of PCSK9 mRNA in Caco-2 cells transfected
with siRNA anti Rac1 was reduced by 54 ± 14% compared to cells
transfected with scramble siRNA (Fig. 5E). Taken together, these
results support the direct relationship between the induction of
PCSK9 by simvastatin and the activity of the geranylgeranylated
Rac1.

Since Rac1 and a GTPase-activating protein, MgcRacGAP, are
required for nuclear translocation of STAT transcription factors
[37], which is involved in the mRNA expression of PCSK9 [38],
we investigated the effect of simvastatin and Rac inhibitor, on
nuclear translocation, as well as the effect of siRNA anti STAT3 on
PCSK9 expression. Both simvastatin and Rac inhibitor, significantly
reduced the nuclear levels of STAT3, retaining it in the cytosol frac-
tion (Fig. 6A and B). More interestingly, the induction of PCSK9
by simvastatin was  dramatically enhanced in Caco-2 cells trans-
fected with siRNA anti STAT3 compared to siRNA scramble control
(Fig. 6C). These data indicate that STAT3 act as suppressor of PCSK9
transcription and that simvastatin, by inhibiting its nuclear translo-
cation, induces the PCSK9 levels.

4. Discussion

In the present study, we  provided evidences of the pivotal role
of GGOH and Rac1 on simvastatin-mediated PCSK9 induction. The
presence of the SRE in the human PCSK9 promoter clearly predis-
poses the regulation of PCSK9 levels at intracellular sterol levels.
Indeed, both in vitro and in vivo evidences demonstrated that
statins, by reducing the intracellular sterols levels, induced PCSK9
transcription as well as its circulating levels [5,14]. Nevertheless,
the possible involvement of an additional mechanism, indepen-
dent by the lipid lowering effect of statins, was hypothesized after
the clinical observation that a single administration of atorvastatin
increased the plasma levels of PCSK9 within 24 h, a time-frame non-
sufficient to observe an LDL-C reduction after statin treatment [27].
Within this period, statin administration determines a very rapid
reduction of urine and plasma levels of MVA  and potentially its

isoprenoids derivatives, such as farnesyl-PP and geranylgeranyl-PP
[26–28]. Thus, in the present study we investigated the possible
involvement of MVA-derived isoprenoids and prenylated proteins
on PCSK9 expression.
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Fig. 4. Effect of simvastatin on RhoA-, Cdc42- and Rac1-GTP levels in Caco-2 cells.
A–C)  Caco-2 cells were seeded at density of 300.000 cells in a 6-well tray in MEM  containing 10%FCS. The day after the medium was changed with MEM/10%LPDS in the
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onditions described for panel C, the total Rac1 expression levels were determine
reatments were assessed by Student’s t-test and one-way ANOVA (when necessary

Our data clearly demonstrated that simvastatin induces PCSK9
n Caco-2 cells at concentration levels significantly higher than
hose required to fully inhibit the cholesterol biosynthesis [21,29].

 strong and significant induction of PCSK9 was, indeed, observed
t 40 �M after 24 h, while only minor changes where seen at 1 �M,  a
oncentration sufficient to reduce by more than 50% the cholesterol
iosynthesis [29]. Thus, the rapid induction of PCSK9 by simvastatin
eemed to be unrelated to its effect on cholesterol biosynthesis and
ore likely linked to the inhibition of the isoprenoids synthesis that

licits the so-called pleiotropic effects of statins [23]. Indeed, the in
itro evidence of pleiotropic effects of statins has been always doc-
mented at concentrations approximately ten times higher than
hose required to inhibit the cholesterol biosynthesis [21,39,40].

Both FOH and GGOH were shown to prevent the induction of
CSK9 by simvastatin suggesting the involvement of prenylation
rocess. However, significant differences between the two iso-
renoids were observed. GGOH completely prevented the effect
f simvastatin on mRNA, secreted protein, and promoter activity
f PCSK9, while FOH was not able to prevent the transcriptional

nduction of PCSK9. On this regard, it is intriguing to note that onco-
tatin M [41] and suppressor of cytokine signaling 3 (SOCS3) [38]
ignificantly regulate the mRNA levels of PCSK9 without altering its
ranscriptional regulation. Thus, it is conceivable to hypothesized a
ifferent role of the two isoprenoids, potentially related to the fact
hat FOH, and not GGOH, is a precursor of cholesterol biosynthesis
42].

The prevention of GGOH on the PCSK9 promoter activity
nduced by simvastatin was observed also by using the reported

lasmid containing a mutation in the HNF-1 site, excluding an

nvolvement of HNF-1� transcription factor. On the contrary, the
utation of the SRE on the promoter completely abrogated the

nduction by simvastatin and the effect of GGOH. Thus, GGOH seems
-LISA assays were performed from total cell lysates. D) Under the same experimental
estern blot analysis. �-tubulin was used as loading control. Differences between

 0.05 treated vs untreated. ‡p < 0.05 treated vs simvastatin alone.

to activate a PCSK9 promoter suppressor factor that antagonized
the SREBP-dependent activation by simvastatin.

A possible negative regulatory mechanism could involve an
intracellular geranylgeranylated protein. In a first attempt to
identify a protein involved in a negative regulation of PCSK9 tran-
scriptional regulation, we  measured the effect of simvastatin on the
intracellular levels of the small G proteins, RhoA, Cdc42 and Rac1.
Interestingly, 24 h incubation of Caco-2 cells with simvastatin sig-
nificantly affected the intracellular levels of the GTP-Rac1 with no
effect on RhoA and Cdc42. The differential effect could be related
to the half-life time of these proteins, with Rac1 having the faster
turnover, and thus potentially affected by the short incubation time
with simvastatin. The inhibition of simvastatin was associated with
an induction of Rac1 expression. MVA  and GGOH, but not FOH, pre-
vented the reduction of Rac1-GTP levels in response to simvastatin,
as well as the induction of total Rac1.

We then took advantage of a selective Rac inhibitor previously
identified in our laboratory that selectively interferes with the
interaction of Rac1-Tiam1, and thus with the exchange between
GDP to GTP [30]. The inhibition of Rac1 by this chemical compound
mimicked the effect of simvastatin by increasing the PCSK9 mRNA
levels. These data suggest that the reduction of the intracellular
levels of Rac1-GTP, either by simvastatin or Rac inhibitor, induces
PCSK9. Consistently, the transfection of Caco-2 cells with a plasmid
encoding for the dominant negative mutant N17Rac1, also induced
PCSK9 mRNA levels. This point mutation determines the expression
of Rac1 in either a nucleotide free state or in its inactive, GDP-
bound, state [36]. The use of siRNA anti Rac1 that almost completely

knock-down the expression of Rac1, did not induce PCSK9 mRNA,
but rather inhibited the effect of simvastatin. These data suggest
that Rac1 is a requested downstream protein for the induction of
PCSK9 by simvastatin.
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Fig. 5. Effect of Rac1 inhibition on PCSK9 mRNA levels in Caco-2 cells.
A)  Caco-2 cells were seeded at density of 80.000 cells in a 48 well tray in MEM  containing 10%FCS. The day after the medium was changed with MEM/10%LPDS in the presence
or  absence of simvastatin or indicated concentrations of Rac inhibitor. After 24 h, total RNA was extracted and RT-PCR performed with specific primers for PCSK9 and 18S. B)
Caco-2  cells were transfected with plasmid encoding N17Rac1, and the day after seeded in 48 well tray plate in MEM/10%LPDS. After an additional 48 h RT-PCR was performed
as  indicated in panel A. C) Caco-2 cells were treated with simvastatin, Rac inhibitor and their combination, under the same experimental conditions described for panel A.
RT-PCR analysis was then performed. D and E) Caco-2 cells were transiently transfected with siRNA anti Rac1 or siRNA scramble. The day after the transfection, cells were
harvested and seeded in 48 well tray plate. After 24 h, cells were incubated with MEM/10%LPDS in the presence or absence of simvastatin. After an additional 24 h, total RNA
was  extracted and RT-PCR performed with specific primers for Rac1, PCSK9 and 18S. Differences between treatments were assessed by Student’s t-test and one-way ANOVA
(when  necessary) *p < 0.05; **p < 0.01; ***p < 0.001 treated vs untreated; ‡‡p < 0.01; ‡‡‡p < 0.001 siRNA Rac1 vs siRNA scramble.
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Fig. 6. STAT3 counteracts the induction of PCSK9 mRNA by simvastatin in Caco-2 cells.
A  and B) Caco-2 cells were seeded at density of 1 × 106 cells in a 60 mm petri dish in MEM  containing 10%FCS. The day after the medium was changed with MEM/10%LPDS in
the  presence or absence of 40 �M simvastatin and indicated concentrations of Rac inhibitor (Raci). After 24 h, nuclear and cytosol protein extracts were prepared and western
blot  analysis for STAT3 was performed. Actin and LaminA were used as loading control. C) Caco-2 cells were transiently transfected with siRNA anti STAT3 or siRNA scramble
[38]. The day after the transfection, cells were harvested and seeded in 48 well tray plate. After 24 h, cells were incubated with MEM/10% LPDS in the presence or absence of
4 rform
a  ‡‡‡p <
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0  �M simvastatin. After an additional 24 h, total RNA was extracted and RT-PCR pe
ssessed by Student’s t-test and one-way ANOVA. ***p < 0.001 simvastatin vs basal;

Interestingly, it is important to notice that prenylated Rac1 accu-
ulates in the nucleus during the G2 phase of the cell cycle [43]

nd that only Rac1-GTP is found at a nuclear level [44]. Rac1-GTP
uclear accumulation becomes more evident in the presence of the
roteasome inhibitor MG132 [44], a chemical compound that has
een shown to suppressed PCSK9 expression in the HepG2 cells
hrough a SREBP-1c related pathway [45]. From these observa-
ions, it is intriguing to speculate that simvastatin, by reducing the
ac1-GTP levels, could inhibit Rac1 nuclear localization allowing

he transcription of PCSK9.

How nuclear Rac1 interferes with the PCSK9 transcription still
eed be fully determined, although it is important to notice that
ac1 is implicated in the nuclear import of STAT proteins [37], and
ed with specific primers for PCSK9 and 18S. Differences between treatments were
 0.001 siRNA STAT3 vs siRNA scramble.

that SOCS3, the endogenous inhibitor of the JAK/STAT pathway,
strongly upregulates PCSK9 [38]. STAT3 has also shown to suppress
the transcription of SREBP-1 and genes involved in the de novo lipo-
genesis [46,47], including PCSK9 [38]. Thus, we  hypothesize that
STAT3 was  the final regulator of PCSK9 transcription by simvas-
tatin. By analyzing the nuclear and cytosolic protein extracts, we
demonstrated that both simvastatin and the Rac inhibitor, signifi-
cantly inhibited the nuclear translocation of STAT3, an effect that
could release the PCSK9 transcription by SREBP1 [47]. This hypoth-

esis is supported by the fact that the effect of simvastatin on PCSK9
was strongly enhanced in Caco-2 cells transfected with siRNA anti
STAT3.
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. Conclusions

In conclusion, in the present study we unrevealed a new
echanism of statin-mediated PCSK9 induction that involves the

nhibition of the geranylgeranylated protein Rac1 and the nuclear
ranslocation of STAT3, a negative regulator of SREBP-1c promoter
ctivity and thus PCSK9 transcription [47]. This in vitro data pro-
ide a possible mechanism underlying the rapid increase of plasma
CSK9 observed after treatment with atorvastatin [19].

uthor contributions

Nicola Ferri design the work, analyze and interpreted the data
f the work and write the manuscript; Silvia Marchianò performed
he real time PCR and the western blot analysis; Annalisa Trenti
elped to perform the western blot analysis of nuclear and cytosol
xtracts; Giuseppe Biondo performed the real time PCR analysis and
he G-LISA assays; Paola Castaldello performed the experiments
ith Rac1 inhibitors and siRNA; Alberto Corsini contributes to the

esign of the work and interpretation of the data.

onflict of interest

The authors declared they do not have anything to disclose
egarding conflict of interest with respect to this manuscript.

cknowledgments

This work was supported by Regeneron Pharmaceuticals, Inc.
he authors would like to thank Dr. Jingwen Liu (Department of
eterans Affairs, Palo Alto Health Care System, Palo Alto, CA) for
indly providing the reporter constructs pGL3-PCSK9-D4, pGL3-
CSK9-SREmut, and pGL3-PCSK9-HNFmut.

eferences

[1] C. Baigent, L. Blackwell, J. Emberson, L.E. Holland, C. Reith, N. Bhala, R. Peto,
E.H. Barnes, A. Keech, J. Simes, R. Collins, Efficacy and safety of more intensive
lowering of LDL cholesterol: a meta-analysis of data from 170,000
participants in 26 randomised trials, Lancet 376 (2010) 1670–1681.

[2] A. Corsini, S. Bellosta, R. Baetta, R. Fumagalli, R. Paoletti, F. Bernini, New
insights into the pharmacodynamic and pharmacokinetic properties of
statins, Pharmacol. Ther. 84 (1999) 413–428.

[3] M.S. Brownand, J.L. Goldstein, The SREBP pathway: regulation of cholesterol
metabolism by proteolysis of a membrane-bound transcription factor, Cell 89
(1997) 331–340.

[4] K.N. Maxwell, R.E. Soccio, E.M. Duncan, E. Sehayek, J.L. Breslow, Novel
putative SREBP and LXR target genes identified by microarray analysis in liver
of  cholesterol-fed mice, J. Lipid Res. 44 (2003) 2109–2211.

[5] G. Dubuc, A. Chamberland, H. Wassef, J. Davignon, N.G. Seidah, L. Bernier, A.
Prat, Statins upregulate PCSK9, the gene encoding the proprotein convertase
neural apoptosis-regulated convertase-1 implicated in familial
hypercholesterolemia, Arterioscler. Thromb. Vasc. Biol. 24 (2004) 1454–1459.

[6] K.N. Maxwelland, J.L. Breslow, Adenoviral-mediated expression of Pcsk9 in
mice results in a low-density lipoprotein receptor knockout phenotype, Proc.
Natl. Acad. Sci. U. S. A. 101 (2004) 7100–7105.

[7] K.N. Maxwell, E.A. Fisher, J.L. Breslow, Overexpression of PCSK9 accelerates
the degradation of the LDLR in a post-endoplasmic reticulum compartment,
Proc. Natl. Acad. Sci. U. S. A. 102 (2005) 2069–2074.

[8] N. Ferriand, M.  Ruscica, Proprotein convertase subtilisin/kexin type 9 (PCSK9)
and  metabolic syndrome: insights on insulin resistance, inflammation, and
atherogenic dyslipidemia, Endocrine (2016).

[9] N.G. Seidah, S. Benjannet, L. Wickham, J. Marcinkiewicz, S.B. Jasmin, S. Stifani,
A.  Basak, A. Prat, M.  Chretien, The secretory proprotein convertase neural
apoptosis-regulated convertase 1 (NARC-1): liver regeneration and neuronal
differentiation, Proc. Natl. Acad. Sci. U. S. A. 100 (2003) 928–933.

10] N. Ferri, G. Tibolla, A. Pirillo, F. Cipollone, A. Mezzetti, S. Pacia, A. Corsini, A.L.
Catapano, Proprotein convertase subtilisin kexin type 9 (PCSK9) secreted by
cultured smooth muscle cells reduces macrophages LDLR levels,
Atherosclerosis 220 (2012) 381–386.
11] S. Rashid, H. Tavori, P.E. Brown, M.F. Linton, J. He, I. Giunzioni, S. Fazio,
Proprotein convertase subtilisin kexin type 9 promotes intestinal
overproduction of triglyceride-rich apolipoprotein B lipoproteins through
both low-density lipoprotein receptor-dependent and −independent
mechanisms, Circulation 130 (2014) 431–441.
search 122 (2017) 96–104 103

12] C. Le May, J.M. Berger, A. Lespine, B. Pillot, X. Prieur, E. Letessier, M.M.
Hussain, X. Collet, B. Cariou, P. Costet, Transintestinal cholesterol excretion is
an active metabolic process modulated by PCSK9 and statin involving ABCB1,
Arterioscler. Thromb. Vasc. Biol. 33 (2013) 1484–1493.

13] C. Le May, S. Kourimate, C. Langhi, M.  Chetiveaux, A. Jarry, C. Comera, X. Collet,
F.  Kuipers, M.  Krempf, B. Cariou, P. Costet, Proprotein convertase subtilisin
kexin type 9 null mice are protected from postprandial triglyceridemia,
Arterioscler. Thromb. Vasc. Biol. 29 (2009) 684–690.

14] H.J. Jeong, H.S. Lee, K.S. Kim, Y.K. Kim, D. Yoon, S.W. Park, Sterol-dependent
regulation of proprotein convertase subtilisin/kexin type 9 expression by
sterol-regulatory element binding protein-2, J. Lipid Res. 49 (2008) 399–409.

15] P. Costet, M.M. Hoffmann, B. Cariou, B. Guyomarc’h Delasalle, T. Konrad, K.
Winkler, Plasma PCSK9 is increased by fenofibrate and atorvastatin in a
non-additive fashion in diabetic patients, Atherosclerosis 212 (2010)
246–251.

16] H.E. Careskey, R.A. Davis, W.E. Alborn, J.S. Troutt, G.  Cao, R.J. Konrad,
Atorvastatin increases human serum levels of proprotein convertase
subtilisin/kexin type 9, J. Lipid Res. 49 (2008) 394–398.

17] H.K. Berthold, N.G. Seidah, S. Benjannet, I. Gouni-Berthold, Evidence from a
randomized trial that simvastatin, but not ezetimibe, upregulates circulating
PCSK9 levels, PLoS One 8 (2013) e60095.

18] Z. Awan, N.G. Seidah, J.G. MacFadyen, S. Benjannet, D.I. Chasman, P.M. Ridker,
J.  Genest, Rosuvastatin, proprotein convertase subtilisin/kexin type 9
concentrations, and LDL cholesterol response: the JUPITER trial, Clin. Chem.
58  (2012) 183–189.

19] Y.L. Guo, J. Liu, R.X. Xu, C.G. Zhu, N.Q. Wu,  L.X. Jiang, J.J. Li, Short-term impact
of low-dose atorvastatin on serum proprotein convertase subtilisin/kexin
type 9, Clin. Drug Investig. 33 (2013) 877–883.

20] J.G. Robinson, B.S. Nedergaard, W.J. Rogers, J. Fialkow, J.M. Neutel, D. Ramstad,
R.  Somaratne, J.C. Legg, P. Nelson, R. Scott, S.M. Wasserman, R. Weiss, L.-
Investigators, Effect of evolocumab or ezetimibe added to moderate- or
high-intensity statin therapy on LDL-C lowering in patients with
hypercholesterolemia: the LAPLACE-2 randomized clinical trial, JAMA 311
(2014) 1870–1882.

21] S. Bellosta, N. Ferri, F. Bernini, R. Paoletti, A. Corsini, Non-lipid-related effects
of  statins, Ann. Med. 32 (2000) 164–176.

22] M.  Wangand, P.J. Casey, Protein prenylation: unique fats make their mark on
biology, Nat. Rev. Mol. Cell Biol. 17 (2016) 110–122.

23] N. Ferri, R. Paoletti, A. Corsini, Lipid-modified proteins as biomarkers for
cardiovascular disease: a review, Biomark.: Biochem. Indic. Expos. Response
Suscept. Chem. 10 (2005) 219–237.

24] R.G. Hodgeand, A.J. Ridley, Regulating rho GTPases and their regulators, Nat.
Rev. Mol. Cell Biol. 17 (2016) 496–510.

25] N. Ferri, A. Contini, S.K. Bernini, A. Corsini, Role of small GTPase protein Rac1
in  cardiovascular diseases: development of new selective pharmacological
inhibitors, J. Cardiovasc. Pharmacol. 62 (2013) 425–443.

26] F. McTaggart, L. Buckett, R. Davidson, G. Holdgate, A. McCormick, D. Schneck,
G. Smith, M.  Warwick, Preclinical and clinical pharmacology of Rosuvastatin,
a new 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitor, Am.  J.
Cardiol. 87 (2001) 28B-32B.

27] J.A. Tobert, G. Hitzenberger, W.R. Kukovetz, I.B. Holmes, K.H. Jones, Rapid and
substantial lowering of human serum cholesterol by mevinolin (MK-803), an
inhibitor of hydroxymethylglutaryl-coenzyme A reductase, Atherosclerosis
41  (1982) 61–65.

28] M.  Pfohl, R.P. Naoumova, K.D. Kim, G.R. Thompson, Use of cholesterol
precursors to assess changes in cholesterol synthesis under non-steady-state
conditions, Eur. J. Clin. Invest. 28 (1998) 491–496.

29] N. Ferri, G. Colombo, C. Ferrandi, E.W. Raines, B. Levkau, A. Corsini,
Simvastatin reduces MMP1  expression in human smooth muscle cells
cultured on polymerized collagen by inhibiting Rac1 activation, Arterioscler.
Thromb. Vasc. Biol. 27 (2007) 1043–1049.

30] N. Ferri, S.K. Bernini, A. Corsini, F. Clerici, E. Erba, S. Stragliotto, A. Contini,
3-Aryl-N-aminoylsulfonylphenyl-1H-pyrazole-5-carboxamides: a new class
of  selective Rac inhibitors, Medchemcomm 4 (2013) 537–541.

31] M.  Ruscica, N. Ferri, C. Macchi, M.  Meroni, C. Lanti, C. Ricci, M. Maggioni, A.L.
Fracanzani, S. Badiali, S. Fargion, P. Magni, L. Valenti, P. Dongiovanni, Liver fat
accumulation is associated with circulating PCSK9, Ann. Med. 48 (2016)
384–391.

32] A. Ruffoni, N. Ferri, S.K. Bernini, C. Ricci, A. Corsini, I. Maffucci, F. Clerici, A.
Contini, 2-amino-3-(phenylsulfanyl)norbornane-2-carboxylate: an appealing
scaffold for the design of rac1-Tiam1 protein-protein interaction inhibitors, J.
Med. Chem. 57 (2014) 2953–2962.

33] N. Ferri, S. Marchiano, G. Tibolla, R. Baetta, A. Dhyani, M. Ruscica, P. Uboldi,
A.L.  Catapano, A. Corsini, PCSK9 knock-out mice are protected from
neointimal formation in response to perivascular carotid collar placement,
Atherosclerosis 253 (2016) 214–224.

34] C.M. Greco, M. Camera, L. Facchinetti, M.  Brambilla, S. Pellegrino, M.L. Gelmi,
E.  Tremoli, A. Corsini, N. Ferri, Chemotactic effect of prorenin on human aortic
smooth muscle cells: a novel function of the (pro)renin receptor, Cardiovasc.
Res. 95 (2012) 366–374.

35] H. Li, B. Dong, S.W. Park, H.S. Lee, W.  Chen, J. Liu, Hepatocyte nuclear factor

1alpha plays a critical role in PCSK9 gene transcription and regulation by the
natural hypocholesterolemic compound berberine, J. Biol. Chem. 284 (2009)
28885–28895.

http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0005
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0010
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0015
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0020
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0025
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0030
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0035
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0040
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0045
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0050
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0055
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0060
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0065
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0070
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0075
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0080
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0085
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0090
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0095
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0100
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0105
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0110
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0115
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0120
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0125
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0130
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0135
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0140
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0145
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0150
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0155
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0160
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0165
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0170
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0175


1 ical Re

[

[

[

[

[

[

[

[

[

[

[
Watanabe, R. Hiramatsu, M.  Kasuga, Role of hepatic STAT3 in the regulation of
lipid metabolism, Kobe J. Med. Sci. 54 (2008) (E200-208).

[47] K. Ueki, T. Kondo, Y.H. Tseng, C.R. Kahn, Central role of suppressors of cytokine
04 N. Ferri et al. / Pharmacolog

36] A.J. Ridley, H.F. Paterson, C.L. Johnston, D. Diekmann, A. Hall, The small
GTP-binding protein rac regulates growth factor-induced membrane ruffling,
Cell  70 (1992) 401–410.

37] T. Kawashima, Y.C. Bao, Y. Nomura, Y. Moon, Y. Tonozuka, Y. Minoshima, T.
Hatori, A. Tsuchiya, M.  Kiyono, T. Nosaka, H. Nakajima, D.A. Williams, T.
Kitamura, Rac1 and a GTPase-activating protein, MgcRacGAP, are required for
nuclear translocation of STAT transcription factors, J. Cell Biol. 175 (2006)
937–994.

38] M.  Ruscica, C. Ricci, C. Macchi, P. Magni, R. Cristofani, J. Liu, A. Corsini, N. Ferri,
Suppressor of cytokine signaling-3 (SOCS-3) induces proprotein convertase
subtilisin kexin type 9 (PCSK9) expression in hepatic HepG2 cell line, J. Biol.
Chem. 291 (2016) 3508–3519.

39] M.  Raiteri, L. Arnaboldi, P. McGeady, M.H. Gelb, D. Verri, C. Tagliabue, P.
Quarato, P. Ferraboschi, E. Santaniello, R. Paoletti, R. Fumagalli, A. Corsini,
Pharmacological control of the mevalonate pathway: effect on arterial smooth
muscle cell proliferation, J. Pharmacol. Exp. Ther. 281 (1997) 1144–1153.

40] M.  Camera, V. Toschi, C. Comparato, R. Baetta, F. Rossi, M.  Fuortes, M.D.

Ezekowitz, R. Paoletti, E. Tremoli, Cholesterol-induced thrombogenicity of the
vessel wall: inhibitory effect of fluvastatin, Thromb. Haemost. 87 (2002)
748–755.

41] A. Cao, M.  Wu,  H. Li, J. Liu, Janus kinase activation by cytokine oncostatin M
decreases PCSK9 expression in liver cells, J. Lipid Res. 52 (2011) 518–553.
search 122 (2017) 96–104

42] J. Grunler, J. Ericsson, G. Dallner, Branch-point reactions in the biosynthesis of
cholesterol, dolichol, ubiquinone and prenylated proteins, Biochim. Biophys.
Acta 1212 (1994) 259–277.

43] D. Michaelson, W.  Abidi, D. Guardavaccaro, M. Zhou, I. Ahearn, M. Pagano,
M.R. Philips, Rac1 accumulates in the nucleus during the G2 phase of the cell
cycle and promotes cell division, J. Cell Biol. 181 (2008) 485–496.

44] K. Sandrock, H. Bielek, K. Schradi, G. Schmidt, N. Klugbauer, The nuclear
import of the small GTPase Rac1 is mediated by the direct interaction with
karyopherin alpha2, Traffic 11 (2010) 198–209.

45] H. Yan, Y.L. Ma,  Y.Z. Gui, S.M. Wang, X.B. Wang, F. Gao, Y.P. Wang, MG132, a
proteasome inhibitor, enhances LDL uptake in HepG2 cells in vitro by
regulating LDLR and PCSK9 expression, Acta Pharmacol. Sin. 35 (2014)
994–1004.

46] S. Kinoshita, W.  Ogawa, Y. Okamoto, M.  Takashima, H. Inoue, Y. Matsuki, E.
signaling proteins in hepatic steatosis, insulin resistance, and the metabolic
syndrome in the mouse, Proc. Natl. Acad. Sci. U. S. A. 101 (2004) 10422–10427.

http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0180
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0185
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0190
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0195
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0200
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0205
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0210
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0215
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0220
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0225
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0230
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235
http://refhub.elsevier.com/S1043-6618(17)30025-7/sbref0235

	Geranylgeraniol prevents the simvastatin-induced PCSK9 expression: Role of the small G protein Rac1
	1 Introduction
	2 Methods
	2.1 Reagents
	2.2 Cell culture
	2.3 Quantitative real time PCR analysis
	2.4 ELISA assay
	2.5 G-LISA assay
	2.6 Western blot analysis
	2.7 Transfection of small interfering RNA
	2.8 Transfection of Rac1N17 construct
	2.9 Luciferase reported promoter activities assay
	2.10 Analysis of the data

	3 Results
	4 Discussion
	5 Conclusions
	Author contributions
	Conflict of interest
	Acknowledgments
	References


