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The  aim  of the  present  study  was to analyze  the  influence  of  virus  origin,  mammalian  or  mosquito  cell-
derived,  on  antiviral  susceptibility  of DENV-2  to  entry  inhibitors  and  the  association  of  this  effect  with  any
alteration  in  the  mode  of  entry  into  the  cell.  To this  end,  ten  serial  passages  of  DENV-2  were  performed
in  mosquito  C6/36  cells  or monkey  Vero  cells  and  the  antiviral  susceptibility  of  each  virus  passage  to
sulfated  polysaccharides  (SPs),  like  heparin  and  carrageenans,  was  evaluated  by  a  virus  plaque  reduction
assay.  After  serial  passaging  in  Vero  cells,  DENV-2  became  increasingly  resistant  to  SP inhibition  whereas
the  antiviral  susceptibility  was  not  altered  in  virus  propagated  in  C6/36  cells.  The  change  in antiviral
susceptibility  was  associated  to a  differential  mode  of entry  into  the  host  cell. The  route  of endocytic
ulfated polysaccharide
ntry inhibitor
arrageenan
lathrin-mediated endocytosis

entry  for productive  Vero  cell  infection  was  altered  from  a  non-classical  clathrin  independent  pathway
for C6/36-grown  virus  to  a clathrin-mediated  endocytosis  when  the  virus  was serially  propagated  in  Vero
cells. Our  results  show  the  impact  of  the  cellular  system  used  for successive  propagation  of  DENV  on  the
initial interaction  between  the  host  cell  and  the  virion  in the  next  round  of infection  and  the  relevant
consequences  it might  have  during  the in  vitro  evaluation  of  entry  inhibitors.

© 2014  Elsevier  B.V.  All  rights  reserved.
Dengue virus (DENV), a member of the genus Flavivirus in the
amily Flaviviridae, is at present the most widespread arbovirus in
he world (Guzmán et al., 2010). The World Health Organization
stimates that 50–100 million infections occur each year, though
ew appraisals indicate that apparent and inapparent infections
ould reach the number of 350 million per year (Bhatt et al.,

013). Four serotypes of DENV, DENV-1 to DENV-4, co-circulate
n tropical and subtropical regions of Asia, Africa and America by
uman transmission through the bite of an infected mosquito from
he species Aedes aegypti and Aedes albopictus.  All serotypes may

ause an inapparent infection, a mild illness known as dengue fever
r the severe dengue hemorrhagic fever/dengue shock syndrome
Halstead, 2007). However, no specific chemotherapy neither
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vaccine for dengue is currently available and treatment is based
only in supportive care.

Different types of sulfated polysaccharides (SPs) were found to
be potent and selective inhibitors of DENV infection. The antivi-
ral activity of SP against DENV is dependent on virus serotype and
the host cell used for the antiviral assay. For virus plaque, focus or
yield reduction tests performed in Vero (Pujol et al., 2012; Talarico
et al., 2005), BHK-21 (Hidari et al., 2008; Lin et al., 2002) HepG2
(Talarico and Damonte, 2007) or LLC-MK2 cells (Ichiyama et al.,
2013) it has been reported that DENV-2 is the most susceptible
serotype to SP inhibition, whereas DENV-3, DENV-4 and DENV-1, in
this order, require higher compound concentration for an effective
action. It was demonstrated that the antiviral action of SP against
DENV-2 is exerted by a blockade of virus adsorption and penetra-
tion (Ichiyama et al., 2013; Talarico and Damonte, 2007), due to
the structural similarities with the heparan sulfate (HS) residues of
membrane proteoglycans, proposed as putative initial cell recep-
tor for DENV-2 (Chen et al., 1997; Dalrymple and Mackow, 2011;

Germi et al., 2002; Hilgard and Stockert, 2000). With respect to the
host cell, the efficacy of SPs against DENV-2 was  similar in the cited
mammalian cells, but they were almost inactive in mosquito C6/36
cells (Talarico et al., 2005).

dx.doi.org/10.1016/j.virusres.2014.02.011
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Fig. 1. Effect of heparin on DENV-2 infection. Vero cells were treated with
serial twofold concentrations of heparin during 1 h and then infected with about
50  PFU/well of each DENV-2 passage in the presence of heparin. After adsorption,
residual inoculum was  replaced by MM containing methylcellulose. At 6 days p.i.
cells  were fixed with 10% formaldehyde, stained with 1% crystal violet and plaques
were counted. Results are expressed as % inhibition of plaque number in compound-
treated cultures compared to untreated ones. Each value is the mean of duplicate
assays ± SD. Student’s t-test was  used to determine statistical significance between
0 E.G. Acosta et al. / Virus

In the above-mentioned studies, the working viral stocks used to
nalyze antiviral activity were propagated in mosquito C6/36 cells.
n nature, the first round of infection in a human being is with virus
erived from mosquito cells, and subsequent infections in the same
ost occur with human-derived virus as well as the next round of
ransmission from the human host to a new mosquito vector. Dif-
erences in the source of virus may  affect the interaction between
he virus and the host cell and, likely, the antiviral susceptibility.
he effect of viral source has been examined for some particular
ENV–host interactions such as virulence/attenuation, replication
bility and receptor affinity (Añez et al., 2009; Hacker et al., 2009;
ee et al., 2006, 2011; Prestwood et al., 2008). The aim of the present
tudy was to evaluate the impact of virus origin, mammalian or
osquito cell-derived, on antiviral susceptibility of DENV-2 to SP

nd the association of this effect with any alteration in the mode of
ntry into the cell.

The C6/36 mosquito cell line was cultured at 33 ◦C in L-15
edium (Leibovitz) (GIBCO) supplemented with 0.3% tryptose

hosphate broth, 0.02% glutamine, 1% minimum essential medium
MEM)  non-essential amino acids solution and 5% fetal calf serum
hereas Vero monkey cells were grown at 37 ◦C in Eagle’s MEM

GIBCO) supplemented with 5% calf serum. Maintenance medium
MM)  consisted of MEM  containing 1.5% calf serum. For cellular
irus adaptation, ten serial passages of the original stock of DENV-

 strain NGC (provided by Dr. A.S. Mistchenko, Hospital de Niños
r. Ricardo Gutiérrez, Buenos Aires, Argentina), usually produced

n C6/36 cells and designed DENV-2 V0, were carried out either
olely in Vero (named V for Vero cells and the corresponding pas-
age number) or C6/36 cells (named M for mosquito cells and
assage number). To this end, Vero or C6/36 cell monolayers grown

n 6-well microplates were infected with DENV-2 at an m.o.i. of
.1 PFU/cell. Supernatants were collected at 4–7 days post-infection
p.i.) and titrated by plaque formation in Vero cells. The super-
atant with the highest virus titer was selected to perform the next
assage and serial passages were continued in this manner. Two
eries of independent sequential cell passages were performed and
nalyzed separately.

First, the antiviral activity of heparin (Sigma–Aldrich) against
6/36- or Vero-adapted DENV-2 was evaluated by a virus plaque
eduction assay in the presence of serial two-fold compound con-
entration as previously described (Talarico et al., 2005). A dose
ependent inhibitory response was observed for the original virus
nd the four initial passages in Vero cells, as shown for DENV-

 V0 and DENV-4 V4 in Fig. 1. However, for the virus serially
ropagated in Vero cells, the susceptibility to heparin decreased
ramatically between passages 4 and 5, and no inhibition in plaque
umber was detected for DENV-2 V10 (Fig. 1). By contrast, the
irus continuously propagated in mosquito cells DENV-2 M10
resented a susceptibility to heparin very similar to DENV-2 V0
Fig. 1).

The variable resistance to heparin after DENV-2 passage in Vero
r C6/36 cells was clearly evidenced when the values of effective
oncentration 50% (EC50), the compound concentration required to
educe plaque number by 50%, were calculated from data shown in
ig. 1. No inhibition of DENV-2 V10 multiplication was observed up
o the highest concentration tested of heparin (50 �g/ml) whereas
C50 value for the original DENV-2 V0 was 2.6 �M (Table 1). A sim-
lar trend of change from DENV-2 V0 to DENV-2 V10 was observed

hen the antiviral susceptibility was evaluated against other types
f SP exhibiting more potent activity against DENV-2 such as �-
r �-carrageenan (Sigma–Aldrich). The values of EC50 against car-
ageenans corresponding to DENV-2 continuously replicated in

ero cells were always higher than the EC50 of the original DENV-

 V0, especially in the case of �-carrageenan (Table 1). Differently
rom DENV-2 V10, DENV-2 M10  did not show significant increased
esistance to any SP treatment (Table 1).
treated and control infected cells for each passage. Asterisks indicate P values in
each  dose–response curve (*P ≤ 0.05; **P  ≤ 0.001).

A noticeable differential susceptibility to heparin and car-
rageenans was  also reported among DENV serotypes (Talarico and
Damonte, 2007). Interestingly, DENV-2 and DENV-1, the most sus-
ceptible and resistant serotypes to SP, respectively (Ichiyama et al.,
2013; Talarico et al., 2005) use a different pathway for infectious
entry into Vero cells: DENV-1 utilizes a clathrin-dependent path-
way of endocytosis whereas the entry of DENV-2 occurs by a
non-classical endocytic route independent of clathrin and caveolae,
but dependent on dynamin (Acosta et al., 2009). Thus, we decided
to assay the route of entry into Vero cells, regarding to clathrin-
dependence, of the DENV-2 suspensions serially passaged in Vero
or C6/36 cells to find the basis of their differential susceptibility to
SP.

The involvement of clathrin-mediated pathway in the entry
of DENV-2 after each passage was addressed by determining the
effect of chlorpromazine (CPZ), a pharmacological inhibitor of this
endocytic route (Wang et al., 1993). Vero cells were treated with
50 �M CPZ, the maximum noncytotoxic concentration, only for 2 h
before infection and during the first hour of infection with each
DENV-2 passage when entry takes place. Under these treatment
conditions the clathrin-mediated endocytic pathway is effectively
blocked, as assessed by transferrin internalization assays (data not
shown). Extracellular virus yields were determined at 48 h p.i.
by plaque formation in Vero cells. As previously reported for the
original DENV-2 V0 (Acosta et al., 2009), CPZ treatment did not
produce any inhibitory effect on infection of Vero cells with ini-
tial passages of DENV-2 V0 in Vero cells (DENV-2 V1 to V3), but
surprisingly, after 4 passages a 50% reduction in virus yield was
observed after CPZ treatment as compared to untreated control
(Fig. 2A). The inhibitory activity of CPZ against DENV-2 increased
with Vero cell passage number and after 7 passages the inhi-
bition in virus yield remained over 90% with respect to control
non-CPZ treated cells. The parallel 10 serial passages of DENV-

2 V0 in mosquito C6/36 cells resulted in the generation of virus
populations without increased susceptibility to CPZ treatment in
Vero cells. Conversely, a tendency to produce higher amounts of
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Fig. 2. Effect of inhibition of chlatrin-mediated endocytosis on DENV-2 infection. (A) Vero cells were pretreated with 50 �M CPZ for 2 h at 37 ◦C, and then infected with
DENV-2  stocks serially propagated in Vero cells or C6/36 cells, at an m.o.i. of 0.1 PFU/cell in the presence of drug. After 1 h of infection at 37 ◦C, virus inocula were removed,
cultures  were washed three times with PBS and further incubated at 37 ◦C in MM without compound. Virus yields were quantified at 48 h p.i. by plaque assay in Vero cells.
Results  are expressed as % of virus yield in compound-treated cultures compared to untreated ones. (B) Vero, A549 and C6/36 cells were pretreated with 50 �M CPZ for 2 h.
Then,  cells were infected with DENV-2 V0 or DENV-2 V10 and virus yields were determined at 48 h p.i. as in (A). (C) To determine the effect of Eps 15 dominant negative
mutant on DENV-2 infection, cells transiently transfected with the constructs GFP-DIII�2 (control) or GFP-EH29 (mutant) of Eps15 were infected with DENV-2 V0, DENV-2
V10  or DENV-2 M10  (m.o.i. 1 PFU/cell). At 24 h p.i. cells were fixed and viral antigen expression was  visualized by immunofluorescence staining using mouse anti-glycoprotein
E  monoclonal antibody (Abcam) and rhodamine-labeled anti-mouse IgG (Sigma–Aldrich). (D) For quantification of samples shown in (C), 250 transfected cells with similar
levels  of GFP expression were screened and cells positive for DENV-2 antigen were scored. In (A), (B) and (D) values represent the mean ± SD of two independent experiments.
Student’s t-test was used to determine statistical significance between control infected/transfected cells and treated infected/mutant transfected cells. P values statistically
significant are indicated by asterisks: *P ≤ 0.05; **P ≤ 0.001.



42 E.G. Acosta et al. / Virus Research 184 (2014) 39–43

Table 1
Antiviral activity of sulfated polysaccharides against DENV-2 passaged in Vero or C6/36 cells.

Virus EC50 ± SD (�g/ml)a RRb

Heparin �-Carr �-Carr Heparin �-Carr �-Carr

DENV-2 V0 2.6 ± 0.1 0.08 ± 0.02 0.39 ± 0.06 1 1 1
DENV-2 V10 >50* 0.5 ± 0.2 22.5 ± 3.9** >19.2 6.3 57.6
DENV-2 M10  2.4 ± 0.3 0.21 ± 0.09 0.64 ± 0.04 0.9 2.6 1.6

a Effective concentration 50%: compound concentration required to reduce virus plaque number in Vero cells by 50%. Each value is the mean of duplicate assays ± standard
deviation. Student’s t-test was  used to determine statistical significance. Asterisks indicate statistically significant differences in EC50 from serially passaged DENV-2 in
comparison to DENV-2 V0.
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b Relative resistance: EC50 of each DENV-2 passage/EC50 of DENV-2 V0.
* P ≤ 0.05.

** P ≤ 0.001.

nfectious virions from CPZ-treated cells was detected as just
escribed for the original DENV-2 stock (Acosta et al., 2009). Then,
hese results suggest there is a shift from a clathrin-independent
oute of entry to a clathrin-mediated endocytic uptake in Vero cells
s DENV-2 is adapted to grow in this cell system, while clathrin-
ndependence for infectious entry in Vero cells is sustained as the
irus is propagated in mosquito cells. This alteration in virus entry
oute between DENV-2 V0 and V10 was a unique property for Vero
ell infection. When both virus populations were tested for CPZ
usceptibility in mosquito C6/36 cells or human A549 cells, cellular
ystems in which mosquito-grown DENV-2 exploits the clathrin-
ediated pathway for infectious entry (Acosta et al., 2008, 2009;
osso et al., 2008), DENV-2 V0 and DENV-2 V10 were similarly

nhibited (Fig. 2B).
To confirm the differential behavior for Vero cell entry between

ENV-2 continuously passaged in C6/36 or Vero cells, the EH29
ominant negative mutant of Eps15, a cellular protein required for
lathrin-mediated endocytosis, was used (Benmerah et al., 1999).
s a negative control we  included in the assay the DIII�2  con-
truct, which encodes for a truncated version of Eps15 that does
ot affect the clathrin pathway (Benmerah et al., 1998). Vero cells
ere transfected with plasmids encoding the GFP-tagged versions

f these proteins using Lipofectamine 2000 reagent (Invitrogen,
SA) as previously described (Acosta et al., 2009) and 24 h post-

ransfection, cells were infected and then processed to detect
FP auto-fluorescence and viral antigen expression by indirect

mmunofluorescence staining. Infection rates were determined at
4 h p.i. for each virus population by scoring cells positive for viral
ntigen in 250 cells with comparable levels of transgene expression.
s expected, the cell fraction positive for DENV-2 V0 represented
round 90% of transgene-expressing cells in both GFP-EH29 and
FP-DIII�2 transfected cells whereas for DENV-2 V10 the per-
entage of virus positive cells diminished from 86.6% to 22.5% in
FP-DIII�2 control transfected cells respect to GFP-EH29 mutant
xpressing cells, respectively (Fig. 2C and D). By contrast, the con-
inuous growth of DENV-2 V0 in mosquito cells, illustrated by
ENV-2 M10, maintained the level of infected transgene express-

ng cells over 85% in both control and mutant transfected cultures
Fig. 2C and D). In conclusion, both pharmacological and molecular
nhibitors of clathrin-mediated endocytosis confirmed that DENV-

 is capable of entering and causing a productive infection in Vero
ells lacking a functional clathrin-mediated endocytosis when virus
s grown in mosquito cells, but DENV-2 propagation in Vero cells
roduces a shift in the entry route into Vero cells to a clathrin-
ependent endocytic pathway. This change in entry route was  not
elated to a differential ability to propagate in Vero cells since the
hree virus populations grow at the same rate in Vero cell cultures
ith high titers of virus production in the range 106–107 PFU/ml at
–4 days p.i.
The envelope E glycoprotein is mainly involved in the sequential

teps leading to DENV entry into the host cell (binding, internaliza-
ion and membrane fusion) and as antiviral target in the activity
of SP that block virus adsorption and penetration. Given the alter-
ations in both the route of virus entry and the susceptibility to SP
detected in DENV-2 V10, the sequences of E gene corresponding
to DENV-2 V0, V10 and M10  were obtained to compare possible
alterations in this protein among these viral populations. The Gen-
Bank/EMBL/DDBJ accession numbers for the E gene sequences of
DENV-2 M10, V0 and V10 are KF752594, KF752595 and KF752596,
respectively. In comparison to DENV-2 V0, the DENV-2 variant seri-
ally transferred for 10 passages in Vero cells did not present any
alteration whereas only one change in the position 599 was found
in DENV-2 M10  in the E region of the nucleotide sequence (Fig. S1),
resulting in a change in the amino acid sequence of E from a neutral
amino acid to a positive charged-one(Q200R) but this substitution
was not related to a change in the endocytic route (Fig. 2). Thus,
the molecular mechanism responsible of the changes in antiviral
susceptibility and endocytic uptake remains to be fully elucidated.

Supplementary material related to this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.virusres.
2014.02.011.

Other reports showed that adaptation of DENV to cell cul-
ture may  lead to enhance virus affinity for HS, probably linked to
mutations that increase the positive charges in the E envelope gly-
coprotein (Añez et al., 2009; Lee et al., 2006; Prestwood et al., 2008).
Apparently, the interaction of DENV-2 with Vero cells presents sev-
eral unique properties. First, our previous studies demonstrated
that Vero is the host cell where alternative entry routes and intra-
cellular trafficking pathways have been shown for mosquito-grown
virus depending on DENV serotype and/or strain (Acosta et al., 2009,
2012). By contrast, a classical clathrin-mediated pathway appears
to be the only route for infective DENV-2 penetration in mosquito
cells (Acosta et al., 2008; Mosso et al., 2008) and in other mam-
malian cells, such as HeLa (Krishnan et al., 2007), BSC-1 (van der
Schaar et al., 2008), Huh7 (Ang et al., 2010) and HepG2 (Alhoot
et al., 2012). Second, DENV-2 propagation in Vero cells selects for
viral populations with reduced affinity for HS, as clearly evidenci-
ated here by the increased resistance to HS-mimicking inhibitors,
like heparin and carrageenans, in comparison to mosquito C6/36
cell-derived virus. In addition, this study establishes for the first
time a clear association between the alteration in response to
SP and a change in the route of endocytic entry to Vero cells
from a non classical clathrin-independent pathway to a classical
clathrin-mediated endocytosis when the host cell for DENV-2 prop-
agation was shifted from mosquito to Vero cells.

The Vero cell line is a system usually employed to propagate and
assay DENV, to evaluate compounds in anti-DENV assays and also
is a representative cell line to produce virus in different approaches
for the development of DENV vaccines (Huang et al., 2013; Lee
et al., 2011; Sanchez et al., 2006). Then, it must be taken into con-

sideration the impact of the cellular system used for successive
propagation of DENV on the initial interaction between the host
cell and the virion in the next round of infection and the rele-
vant consequences it might have during the in vitro evaluation of

http://dx.doi.org/10.1016/j.virusres.2014.02.011
http://dx.doi.org/10.1016/j.virusres.2014.02.011
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ntry inhibitors. Not only the activity of HS-related compounds on
ENV multiplication may  be affected but also other drugs, like CPZ,

argeted to cellular components involved in the endocytic process.
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ñez, G., Men, R., Eckels, K.H., Lai, C.-J., 2009. Passage of dengue virus type 4 vac-
cine candidates in fetal rhesus lung cells selects heparin-sensitive variants that
result in loss of infectivity and immunogenicity in rhesus macaques. J. Virol. 83,
10384–10394.

enmerah, A., Bayrou, M.,  Cerf-Bensussan, N., Dautry-Varsat, A., 1999. Inhibition of
clathrin-coated pit assembly by an Eps15 mutant. J. Cell Sci. 112, 1303–1311.

enmerah, A., Lamaze, C., Bègue, B., Schmid, S.L., Dautry-Varsat, A., Cerf-Bensussan,
N., 1998. AP-2/Eps 15 interaction is required for receptor-mediated endocytosis.
J.  Cell Biol. 140, 1055–1062.

hatt, S., Gething, P.W., Brady, O.J., Messina, J.P., Farlow, A.W., Moyes, C.L., Drake,
J.M.,  Brownstein, J.S., Hoen, S.I., Sankoh, O., Myers, M.F., George, D.B., Jaenisch,
T.,  Wint, G.R., Simmons, C.P., Scott, T.W., Farrar, J.J., Hay, S.I., 2013. The global
distribution and burden of dengue. Nature 496, 504–507.

hen, Y., Maguire, T., Hileman, R.E., Fromm, J.R., Esko, J.D., Linhardt, R.J., Marks, R.M.,
1997. Dengue virus infectivity depends on envelope protein binding to target
cell heparan sulfate. Nat. Med. 3, 866–871.

alrymple, N., Mackow, E.R., 2011. Productive dengue virus infection of human
endothelial cells is directed by heparin sulfate-containing proteoglycan recep-
tors. J. Virol. 85, 9478–9485.
ermi, R., Crance, J.M., Garin, D., Guimet, J., Lortat-Jacob, H., Ruigrok, R.W., Zarski, J.P.,
Drouet, E., 2002. Heparan sulfate-mediated binding of infectious dengue virus
type 2 and yellow fever virus. Virology 292, 162–168.

uzmán, M.G., Halstead, S.B., Artsob, H., Buchy, P., Farrar, J., Gubler, D.J., Hunsperger,
E.,  Kroeger, A., Margolis, H.S., Martínez, E., Nathan, M.B., Pelegrino, J.L., Simmons,
rch 184 (2014) 39–43 43

C., Yoksan, S., Peeling, R.W., 2010. Dengue: a continuing global threat. Nat. Rev.
Microbiol. 8, S7–S16.

Hacker, K., White, L., de Silva, A.M., 2009. N-linked glycans on dengue viruses grown
in  mammalian and insect cells. J. Gen. Virol. 90, 2097–2106.

Halstead, S.B., 2007. Dengue. Lancet 370, 1644–1652.
Hidari, K.I., Takahashi, N., Arihara, M.,  Nagaoka, M.,  Morita, K., Suzuki, T., 2008. Struc-

ture  and anti-dengue virus activity of sulfated polysaccharide from a marine
alga. Biochem. Biophys. Res. Commun. 376, 91–95.

Hilgard, P., Stockert, R., 2000. Heparan sulfate proteoglycans initiate dengue virus
infection of hepatocytes. Hepatology 32, 1069–1077.

Huang, C.Y., Kinney, R.M., Livengood, J.A., Bolling, B., Arguello, J.J., Luy, B.E., Silengo,
S.J., Boroughs, K.L., Stovall, J.L., Kalanidhi, A.P., Brault, A.C., Osorio, J.E., Stinch-
comb, D.T., 2013. Genetic and phenotypic characterization of manufacturing
seeds for a tetravalent dengue vaccine (DENVax). PLoS Negl. Trop. Dis. 7, e2243.

Ichiyama, K., Gopala Reddy, S.B., Zhang, L.F., Chin, W.X., Muschin, T., Heinig, L., Suzuki,
Y.,  Nanjundappa, H., Yoshinaka, Y., Ryo, A., Nomura, N., Ooi, E.E., Vasudevan, S.G.,
Yoshida, T., Yamamoto, N., 2013. Sulfated polysaccharide, curdlan sulfate, effi-
ciently prevents entry/fusion and restricts antibody-dependent enhancement
of  dengue virus infection in vitro: a possible candidate for clinical application.
PLoS Negl. Trop. Dis. 7, e2188.

Krishnan, M.N., Sukumaran, B., Pal, U., Agaise, H., Murray, J.L., Hodge, T.W., Fikrig, E.,
2007. Rab 5 is required for the cellular entry of dengue and West Nile viruses. J.
Virol. 81, 4881–4885.

Lee, E., Wright, P.J., Davidson, A., Lobigs, M.,  2006. Virulence attenuation of dengue
virus due to augmented glucosaminoglycan-binding affinity and restriction in
extraneural dissemination. J. Gen. Virol. 87, 2791–2801.

Lee, H.-C., Yen, Y.-T., Chen, W.-Y., Wu-Hsieh, B.A., Wu,  S.-C., 2011. Dengue type 4
live-attenuated vaccine viruses passaged in Vero cells affect genetic stability
and dengue-induced hemorrhaging in mice. PLoS ONE 6, e25800.

Lin, Y.L., Lei, H.Y., Lin, Y.S., Yeh, T.M., Chen, S.H., Liu, H.S., 2002. Heparin inhibits
dengue-2 virus infection of five human liver cell lines. Antiviral Res. 56, 93–96.

Mosso, C., Galván-Mendoza, I.J., Ludert, J.E., del Angel, R.M., 2008. Endocytic pathway
followed by dengue virus to infect the mosquito cell line C6/36 HT.  Virology 378,
193–199.

Prestwood, T.R., Prigozhin, D.M., Sharar, K.L., Zellweger, R.M., Shresta, S., 2008. A
mouse-passaged dengue virus strain with reduced affinity for heparan sulfate
causes severe disease in mice by establishing increased systemic viral loads. J.
Virol. 82, 8411–8421.

Pujol, C.A., Ray, S., Ray, B., Damonte, E.B., 2012. Antiviral activity against dengue
virus of diverse classes of algal sulfated polysaccharides. Int. J. Biol. Macromol.
51, 412–416.

Sanchez, V., Gimenez, S., Tomlinson, B., Chan, P.K., Thomas, G.N., Forrat, R.,
Chambonneau, L., Deauvieau, F., Lang, J., Guy, B., 2006. Innate and adaptive
cellular immunity in flavivirus-naïve human recipients of a live-attenuated
dengue serotype 3 vaccine produced in Vero cells (VDV3). Vaccine 24,
4914–4926.

Talarico, L.B., Damonte, E.B., 2007. Interference in dengue virus adsorption and
uncoating by carrageenans. Virology 363, 473–485.

Talarico, L.B., Pujol, C.A., Zibetti, R.G., Faria, P.C., Noseda, M.D., Duarte, M.E., Damonte,
E.B., 2005. The antiviral activity of sulfated polysaccharides against dengue virus
is  dependent on virus serotype and host cell. Antiviral Res. 66, 103–110.

van der Schaar, H.M., Rust, M.J., Chen, C., van der Ende-Metselaar, H., Wilschut, J.,

Zhuang, X., Smit, J.M., 2008. Dissecting the cell entry pathway of dengue virus
by  single-particle tracking in living cells. PLoS Pathog. 4, e1000244.

Wang, L.H., Rothberg, K.G., Anderson, R.G., 1993. Mis-assembly of clathrin lattices
on  endosomes reveals a regulatory switch for coated pit formation. J. Cell Biol.
123,  1107–1117.

http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0005
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0010
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0015
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0020
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0025
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0030
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0035
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0040
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0045
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0050
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0055
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0060
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0065
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0070
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0075
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0075
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0075
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0075
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0075
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0075
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0080
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0085
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0090
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0095
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0100
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0105
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0110
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0115
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0120
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0125
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0130
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0135
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0140
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0145
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0150
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155
http://refhub.elsevier.com/S0168-1702(14)00064-1/sbref0155

	Changes in antiviral susceptibility to entry inhibitors and endocytic uptake of dengue-2 virus serially passaged in Vero o...
	Acknowledgments
	References


