INFECTION OF DENGUE VIRUS TO A MEGAKARYOBLASTIC
CELL LINE, MEG-01: AMODEL TO INVESTIGATE THE
ROLES OF DENGUE VIRUS AND PLATELETS IN THE
IMMUNOPATHOGENESIS OF DENGUE
HEMORRHAGIC FEVER (DHF)

SOMCHAI THIEMMECA

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE (IMMUNOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2008

COPYRIGHT OF MAHIDOL UNIVERSITY



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

a g @ 3 A 1 . .
msaae hianenuaznansznuae Megakaryoblastic cell line, MEG-01: AUUUDYDINTANEN

a & o & A 3 A ¥ A
Waﬂig‘ﬂll"llE]\ifﬂﬁ@lﬂLclff)ll'flﬁﬁlﬂ\?ﬂ@]fJﬁZUU!ﬂaﬂlaﬂﬂiuijﬂqmla@ﬂ@@ﬂ

(INFECTION OF DENGUE VIRUS TO A MEGAKARYOBLASTIC CELL LINE, MEG-01: A
MODEL TO INVESTIGATE THE ROLES OF DENGUE VIRUS AND PLATELETS IN THE
IMMUNO-PATHOGENESIS OF DENGUE HEMORRHAGIC FEVER (DHF))

wE gue 1N 4836191 SIIM/M

@

=9
N (’Jfﬂ UNUNU)

3
a

353U, w.a., Ph.D.

Q

AMZNITUMIAIAWINGTINUT : UTinE

=4 =) Qn'
151 wad@ns, w.u., F.R.C.P.
U |
unAage

s A o o Y 9 AW ]
ﬂTJ“’Lﬂﬂﬂ!,ﬂE]ﬂm!,lﬁwmiaﬂmu’m‘uaﬁl“]faﬁml‘llﬂiwﬂﬂW‘]Jblﬂ1u§wﬂwuﬁﬂﬂlﬂiNﬂ?ﬂ@]ﬂﬁf@ll’)iﬁlﬂﬂ
ﬂTﬂﬂmw1‘"°lumJafJ"lﬂlmaﬂaaﬂ miﬁﬂymmun1wmﬂumamumsmwe"hﬁmmm umﬂ%maﬂ
La'fJﬂ‘nrwuu1ﬂmmm‘vmmumamaaﬂaﬂm ENlliJilﬂuii]El“VlﬁﬂHWNaﬂi“Tliﬂl’fNﬂﬁﬂm%@"l?lﬁ’c*fMQﬂ
Aolad Megakaryocytes cmnlummamummﬂmmmamaammwwaﬂiwmumﬂmummmmm%a
m%a"lﬂslﬁmmamww Lam MEG-01 mgﬂumaa‘ﬂm 8z 80UNI1 Megakaryocytes WIANHA
HaNTe ‘nmmmmmﬁva"bimmﬂmmaa Megakaryocytes Tﬂﬂwammaa MEG-01 ﬂﬂuljiﬁlﬂﬂﬂclu
'emsmmmmmmuwaam"laimﬂu 1001 ummmammwmmﬂmaamﬂu"lﬂclmuw 1,3,5 uaz 7
‘wmmswmmm3mmmm«m'himmﬂslumaa MEG-01 TasnmsgonTUsauves hsaaeluwad
2
n¥ousiamsuauveslsalagleds focus forming unit assay (FFU) az193%  enzyme-linked
immunosorbent assay (ELISA) edadsunaTas@u nonstructural protein 1 protein ttae envelope
. o A ' s
protein mm"hiaﬁgﬂﬂaaﬂaaﬂmuaﬂmaa
= v el o d dvyoe o ¢ A o ' o 7
mamsanyInuInFe himasn 1ans 4 mﬂwu‘.;mmmmummuuazﬂaaﬂ”hiaaaﬂuaﬂmaa
< o a g 1o J A a g 1 4
MEG-01 Taifludmaumn msaade T l¥ivadane (apoptosis) luszozusnveinmsaai¥o ualaa
2 2 o A4 A a 0 sda Ay o 2 4 ' o A ~ sda
wisumonIuluiun 5 Wedamuiwwsaanaaye lhimasnwunluiui 1 wag 3 Tiwaanaa
& o 2 A L 2 g o \ a o A ]
o lhiaasnszana 20% wazmudiwilu 60% Tuiun 5 uag 7 T(T’Juﬂﬁlﬂmllili’dﬂgﬂﬂﬁﬂﬂﬂﬂﬂu@ﬂ
v v o 2 2 g v '
wadguuidszua 10° FFU/MmI Tuduin 1 uaziiudwdu 10" FFUMI ludui 5 uazidenlseuiiouns
a g @ < 4 ' s ' s 3 a J .
aare Saaenseniaraa MEG-01 uag Vero cell nuiuwaandaessiiailane envelope protein
- 1 J 1 . ' [ y %
20NN WNNY ayaq MEG-01 1/aee nonstructural  proteinl 1 pantosndt uazluiui s Fell
o PPN g o 3 A 1w oA J o J [ 4 Y '
Suaanaade lmasimiiui 65% ua MEG-01 nauddse lSaeenuenawad lauinnii
4
Vero cell (10" FFU/ml wag 10° FFU/mI awd1ay) wenvintidany small vesicles gniaegaaniunain
4 ' . @ 2 A
wad (Flow cytometry) tiagwua1% 1Us@u nonstructural protein 1 (ELISA) uazii lhsamasnaielu
(FFU)
Y ] < ¢ ; g o @ 4
msanuiiagy 1831 Megakaryocytes 919921i wimaaithvunenilsveuse lafmasn uazen
I B Ay @ = = Y @ J Y A
Wunilslunvasiadehia vaz TusAuves hiagunertesiuna lnmsne Isaveslsa ldiaeasen

94 1N




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

INFECTION OF DENGUE VIRUS TO A MEGAKARYOBLASTIC CELL LINE,
MEG-01: A MODEL TO INVESTIGATE THE ROLES OF DENGUE VIRUS AND
PLATELETS IN THE IMMUNOPATHOGENESIS OF DENGUE HEMORRHA-
GIC FEVER (DHF)

SOMCHAI THIEMMECA 4836191 SIIM/M
M.Sc. (IMMUNOLOGY)

THESIS ADVISORS : PANISADEE AVIRUTNAN, M.D., Ph.D.
PRIDA MALASIT, M.D., F.R.C.P.

ABSTRACT

Thrombocytopenia and bone marrow suppression occur in the early phase of
dengue virus (DV) infection.  Several studies have demonstrated that
thrombocytopenia is a result of increased platelet consumption during DV
infection. However, the effect of dengue virus on megakaryocytes (i. e. cells
which produce platelets) remains unclear.

To investigate whether megakaryocytes are susceptible to dengue virus
infection and replication, megakaryoblastic cell line (MEG-01) was infected with
DV at multiplicity (MOI) of 1 and followed-up at days 1, 3, 5, and 7 after
infection. The percentage of DV infection and secreted nonstructural protein 1
(NS1) and envelope (E) protein were determined by immuno-fluorescence
staining and enzyme-linked immuno-sorbent assay respectively. Virus production
was determined by focus forming unit assay.

All serotypes of DV infected MEG-01 and produced high titers of virus. The
infection of DV induced apoptosis in a proportion of cells. 20% of cells were
infected at day 1 and 3 which rose to 60% at day 5 and 7 after infection. 10"
FFU/mI of virus were produced on day 1, rising to 10’ FFU/ml on day 5 after
infection. Compared with Vero cell, MEG-01 secreted less NS1 protein but an
equal amount of E protein. On day 5 of infection, when 65% of cells were
infected, 10’ FFU/mI of virus were produced in MEG-01 compared to 10° FFU/m
from Vero cells.

In addition, small vesicles were detected in the culture supernatant by flow
cytometry. These vesicles contained NS1 antigen as assayed by an NS1-specific
ELISA. Lysate from the vesicles contained infectious virus.

In conclusion, megakaryocytes might be one of the major targets for virus
replication and one of the sources producing infectious virus and viral proteins
involved in the immunopathogenesis of dengue hemorrhagic fever. Infection of
megakaryocytes and the subsequent events might be factors contributing to
thrombocytopenia.
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