IDENTIFICATION OF HOST CELLULAR PROTEINS INTERACTING
WITH DENGUE VIRAL NONSTRUCTURAL PROTEIN 1 IN DENGUE
VIRUS-INFECTED HUMAN KIDNEY CELL LINE

SUCHADA SENGSAI

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE
(IMMUNOLOGY)

FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2006

ISBN 974-04-7796-8
COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis / v

msaiade TsauveuradithuiilfduniuiiuTusdu NS1 vedhimasnluad laveq

uypifiaae 1a3aAsn IDENTIFICATION OF HOST CELLULAR PROTEINS

INTERACTING WITH DENGUE VIRAL NONSTRUCTURAL PROTEIN 1 IN
DENGUE VIRUS-INFECTED HUMAN KIDNEY CELL LINE)

g @esla 4636405 SIIM/M

[

a a g
MU, (NPNUANNU)

a a o IS a Y o
AUZNITUMIAILANINGITNUT & twme 1Buda Tawiie, Ph.D., fuaile dooansig, Ph.D.

[ A

Ny
L%@'la%"mﬁﬁﬁaﬁlﬁlﬁﬂiiﬂ“luﬂuiﬂﬂﬁqwﬂu‘wmmasnflummqmaﬂ'iﬂ"l%’mqﬁ (DF) ldidoaaon
(DHF) uaz I$ideasoniiiinngfonsudie (DSS) wersiwidavealsn DHE/DSS dalinswuida ud
o Tusaud liifudauTnseadwvesialhia NS fdaunedestunsnelsa NSt dlulnalalysdu

o

A v sda & v 24 a o v P y o A,
TW‘I‘1Jhlﬂ14ﬁ1EJ§1J!Lﬂﬂiul‘ﬂiaﬂﬂ@]ﬂw@q’liﬁlﬂﬂﬂ UUaNTIUUIFI NST UANUFUWUTNUNTINUIIUIUUD
v
[ [ 4 v A o ] Tt 1 =
ll’)iﬁ ﬂ1§ﬁﬂﬁﬂgm1mﬂ1&liul“ﬁﬂﬁ L!ﬁgﬂ']iﬂiz(gjuiﬁi’ﬂﬂ complement Glui‘]i]i;uuu mllamsmumfmﬂﬂmu
@ 3 Aa v o Jdo = 4 ~ o =~ a g @
NS1 "’U@Qll?]iﬁm\iﬂllﬂ’ﬂllﬁllwu‘ﬁﬂ’UI’L]iGl"L!SUE]\1L“lfﬁﬁl%1ﬂ1ulmmﬁu&3uﬂﬁuﬂﬁG]m‘d]fﬂvhﬁﬁlmgﬂﬁ
v
=

Ay o MY o & Ao A P a sy ¥ A
ﬁi’]ﬂﬁu’ﬂ\‘]T]W\?QﬂJﬂllﬂusllﬂﬂiJHHﬂhl@ﬂfnﬂhlﬁ ﬂ\iﬂﬂ\ﬂﬂ'ﬁlﬂﬂﬂﬂuTlﬂﬂigﬁﬁﬂﬂ%gﬁ']Iﬂiﬂum@ﬂlcﬁﬁaﬁnﬂﬂluﬂ

a

a I

Ay o Jdo = = { o a . o . .
flgduiusiulysdu NS1 luad lavesauiiaaye lhfmAean1as3s coimmunoprecipitation, 2D gel
electrophoresis 1ae mass  spectrometry Wavod 2D gel WU UAVDAAD NST  @1115D
. .. . A Aa dAa & o & A '
immunoprecipitate 8 isoforms 04 NSI uazTUsAuntivuia 40 kDa luwadnaaie lhsaaen ldeda
o = a [ dy 9 a d . Qy A g 1
$uwz TilsAuriianasillagninsizriae Tag mass spectrometry 1agwu peptide 5 FuMiludrusznoy
U843 heterogeneous nuclear ribonucleoprotein (hnRNP) C1/C2 ﬂﬁﬁ’uﬁ’uﬁ'izﬁﬂn hnRNP C1/C2 uag
NS1 gnéudulasnisii coimmunoprecipitation AIoHOUAVDANTUNIE  WAWDI LOUAUDAAD NSI

9 v A
a1n50ae 1@ hnRNP  C1/C2 uag NS1 910 Lysates  vodiyadnanae 13a uatouauefne hnRNP
] [l a @ 3 dy IS | A a A 1 A =
c1/c2 lil¥masiruderiu sistiorniumsiz hnRNP C1/C2 fivanewthivazimissduiesiansod
Ay o du v o . . Y Y 1 Ay o @ a3 g
Yauiusiu NS1 18 M3 sub-cellular fractionation ganudrenUgduiusvesllsauisaesiinylu
a = 1 < [ u’: 9 a a o @ 4 c?;‘ =3 ] a
duadeauinnilulelanarady duiunur Tdumsinal jduiusvesisaesTdsautinzinaly
' 7 A A o a a = ' ' 4 o
drudsznovvouyaanlndsanuidnndodidudiulvg FedoandoanUMaved double
immunofluorescence MWLM co-localization Y94 hnRNP C1/C2 taz NS1 AUTNUT0UUAARIAVOS
da Xy o a4 & o A e .
iwadnaae lTaAn nalnd1eAdaRUYedIIa coimmunoprecipitation ag co-localization OAIINILNY
Tusad lauda danulu cell lines 99 18R HepG2, HF, Eahy 926 naziwadlgugiiveusadivoymis

@

4
¥apAIaARIY UBNIING complex Y84 hnRNP C1/C2 uay NSI fawudufdusiusiu RNA veq
o <. . 2 o e A I 2
¥ananlasmsh RT-PCR  Aoudiuved 1h$andininiii immunoprecipitation  A4UM3IANYIAG I
g & Ay W da Ay o @ A
doilunsasnvesmswulduiusuea NSI  uaz hnRNP C1/C2  Twaadfidade lhfaasi uag
9 3
Uduiustiny I8 lusadvarerianazenaziunumdngaemsiiusmonia.

129 w1 ISBN 974-04-7796-8




Fac. of Grad. Studies, mahidol Univ. Thesis / iv

IDENTIFICATION OF HOST CELLULAR PROTEINS INTERACTING WITH
DENGUE VIRAL NONSTRUCTURAL PROTEIN 1 IN DENGUE VIRUS-
INFECTED HUMAN KIDNEY CELL LINE

SUCHADA SENGSAI 4636405 SIIM/M
M.Sc. IMMUNOLOGY)

THESIS ADVISORS : PA-THAI YENCHITSOMANUS, Ph.D., SANSANEE
NOISAKRAN, Ph.D.

ABSTRACT

Dengue virus is a mosquito-borne human pathogen causing dengue hemorrhagic
fever (DHF) and dengue shock syndrome (DSS). The mechanisms of the pathogenesis of
DHEF/DSS are not clearly understood but dengue viral nonstructural protein 1 (NS1) is
potentially involved. The NSI1 is a glycoprotein existing in multiple forms in dengue
virus-infected cells with unclear function. Several lines of evidence suggest its
involvement in virus replication, signal transduction, and complement activation. At
present, very little is known on how dengue NS1 associates with host cellular proteins and
contributes to virus infection and host responses. This study, therefore, aimed to
investigate host cellular proteins interacting with dengue NSI1 in virus-infected human
kidney epithelial (HEK-293T) cell line by coimmunoprecipitation, two-dimensional (2D)
gel electrophoresis, and mass spectrometry. The results showed that anti-NS1 monoclonal
antibody specifically precipitated eight isoforms of NS1 and an unknown 40-kDa protein
from virus-infected cell lysate. Analysis of the latter protein by mass spectrometry
identified five peptides which matched to human heterogeneous nuclear ribonucleoprotein
(hnRNP) C1/C2. The interaction between hnRNP C1/C2 and dengue NSI in virus-
infected cells was confirmed by coimmunoprecipitation using specific antibodies. Anti-
NS1 antibody could precipitate both hnRNP C1/C2 and dengue NS1 from virus-infected
cell lysate; however, a similar outcome was not observed with anti-hnRNP C1/C2
antibody possibly due to only a small fraction of the multi-functional hnRNP C1/C2
associating with dengue NS1. Further investigation by sub-cellular fractionation of virus-
infected cells demonstrated co-immunoprecipitation of the two proteins predominantly in
the nuclear, but not the cytoplasmic fraction, thus suggesting their potential interaction in
the nucleus-associated cellular compartments. Consistently, double immunofluorescence
revealed partial co-localization of the two proteins in perinuclear regions of virus-infected
cells. The similar results of co-immunoprecipitation and co-localization were also
observed in other human target cell lines (HepG2, HF, and Eahy 926) and primary human
endothelial cells (HUVEC). Furthermore, the hnRNP C1/C2 and dengue NS1 complexes
seemed likely to associate with dengue viral RNA as evidenced by RT-PCR of viral
fragments following immunoprecipitation. Taken together, this study demonstrated for
the first time the interaction of NS1 and hnRNP C1/C2 in dengue virus-infected cells.
This association was not cell-type specific and may be involved in the process of dengue
virus production.
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