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Abstract

The Dengue virus (DV) belongs to the family of Flaviviridae, and is transmitted by
mosquitoes. The infections of DV causes a wide spectrum of disease manifestation, ranging
from asymptomatic infection to typical dengue fever (DF), and life-threatening situations
characterized by dengue hemorrhagic fever (DHF) or dengue shock syndrome (DSS).
Although accumulated studies have proposed various projected mechanisms to explain the
development of DHF and DSS, the actual molecular mechanism underlying the transmission
of DV in a patient from local to systemic infection is still remained unclear. Using cDNA
microarray analysis of a primary epithelium, I investigated the global cellular responses over
the time course of DV infection. The array data were analyzed in depth with various newly
developed analysis tools. Interestingly, we found that many cellular factors involving in
regulation of cell permeability were significantly. induced, raising a possibility that epithelium
might affect the permeability change of the neighboring endothelium. To test this idea, |
treated the endothelial cells with conditioned-medium-of epithelial cells infected with DV. The
protein level of tight junction-associated pratein, occludin, was found repressed by the factors
released into the medium. Together, these results suggest that DV infection of epithelium
might affect the permeability of the neighboring endothelium to promote the systemic

transmission.
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¥ E #p 4 (Dengue virus; DV) i g ¢t 35 4§ (Flaviviridae)? 0% 54 f
(flavivirus) » g & 2385 F &R ~ B A ik § ch&@wd P ipmd - B2 504 Q;ﬁd
4 2 paix(dedes aegypti)* v Mzaix(dedes albopictus)ie™ fEpmHdxrT vl g % 7 i& = JHik
dONH I TR R R E R e 30 RDIA w30 AR 23 40% AT kB B AR
DVE % enk gt 2 ©7 » Fpenk oleg o DV - Epdy hiahn - L5 4
(icosahedron) » ZA F14 e = 5 — H i BRNAC'HR- ) » P A5 & R 5 10.7Tkb > 25 %5 7
capiF > @ 3 :H mpolyAs 7 - #3892 x4 (polypeptide) ¥ *» 3] = = B B4 ¢ (structural
proteins)> ¢ &4 v (C, capsid) -+ 2% & v (prM; premembrane)# % #%-3#v (E, envelope)
fo= B2t 4E 4 3 (nonstructural proteins) » NSI ~ NS2A ~ NS2B ~ NS3 ~ NS4A ~ NS4B ~ NS5 -
i+ %Eﬂl\‘f_(virion)%gé pfe & (T % (endocytosis)i » L e s » TR pS v 0 2
0 & S ATEnf ARRNAZ 4F Bl ARRNA o 57 £ S enp A RNAZ B4 Fv &3]} 4 (endoplasmic
reticulum; ER)P} %2> & % = N 48 %2 (endosome) * ;ﬁ o i 1E (exocytosm):kf’»—:),%% LR A
Flamre ¢t (4B = )(Leyssen, De Clereq et-al. 2000; Kuhn, Zhang et al. 2002) -

DVie B 2 it % & 5 v fde 53l & 5 DIV D2V ~ D3V {eD4V > iz 457 F o ,Fi A £
F AR DR R 2 R A T o g S R 0 | sk 0 E £ £ (dengue fever; DF)EI
4 B S Pl i/ kit r i 3 (dengue hemorrhagic fever/dengue shock syndrome;
DHF/DSS) ¥R+ v 4 2 o DHF/DSS % % & #p 4 3 5* chi & K %] o DHF 2 & o5 fic 3 Mok i 5 14
(capillary permeability)3 4 » H & ;]T{f}é % 4 (plasma leakage)s g * » i = TRk !

e IRk fﬁ(hemoconcentratlon) ~ 1 -] 4% & > (thrombocytopenia, platelet<100000/mm’) =35
%o Fon ’]\';75 Mg s P> Bl g slA a3 etk s (hypovolemic shock) @ i&ff ks T 5
DSS -

1.2 DHF/DSS@E%JF?%#’J
FEC G RS FAHDVE BT ERpEDBREARRETFY  RE T A 28
fae B o 3 BB ¢ fppS ha 4 s B iR R 14 5% (7% (antibody-dependent

enhancement) ~ # % # % (¥ * (immune enhancement) ~ % 7 4F & % (immune complex)i# it 4¢ 4¥



(complement) ¥ # fé 483 (Raghupathy, Chaturvedi et al. 1998) - 7 £ & p& ha 4 2 6 >
Uopd A A oA R RS Y R PR R AR RREARR @ RN E i
K3FiG o d 273 F Al (serotype) & B Al # F & % (strain)ehd 4 2 F > FptF 4 )5 ﬁﬂ:ff;i ¢
i > P E T (Vaughn, Green et al. 1997) % = fE G 5 o8l &k df 143 5 7% (Halstead
1992) » 35 ¥ - IR ATALFM > A - XX I RARAFT I N fopd o F oA RDVE

W H bl aFedt 2 22 3 %78 (monocyte) & E ¥ fwm 2 (macrophage ) sifcX B(FcR)% & » i&m % 3

L
S

r Lty o R s A4 o FRDIF/DSSeaE 4 o Tt 0 FRA AR R E

ot

f@

-

RIgH-E g p B B RO A4 PHMhE & Y frpd > LA B 7

Aﬁ%%’%ﬁ%éﬂﬁﬁﬁ@ﬁ@%@zaﬂﬁﬂﬁ%i’Fﬁﬁﬂ%i@%Jﬂﬁm,
Nimmanitya et al. 1988) « % = fAE 5 LA BB (F* » FFILwme X 5 - = ZIDVE %
gAEA IR F LR @ ER ek (cytokines) * AR > L& A Ipdlieas B S REpE
(Bukowski, Kurane et al. 1989; Gagnon, Ennis et'al. 1999) - teim?e ek cFm 3 5 @ 490 >
SEHCEAR DR & £ o AR TR D R iR A R W Tul e Al 0 & 4
interferon-gamma( I[FN-7 ), interleukin=2-CIL-2) and-tumor necrosis factor-a (INF-a ) ;
e % B & s AT DHF/DSSp &8 ) 1 4 S ehdm Pz ok B Tu2 7§ 2 en]L-4, IL-5, IL-6, IL-10,
and IL-13° &Tul 2 T2¥ @ ccnim®e rd ¥ » IF L B A 4 ¢ enlmie ek & 5] 5 [L-104cIFN-

v (Raghupathy, Chaturvedi et al. 1998) o *&ptz2 ¢ » By 4 4R 47 2 £ % - A5
i P

# enH ok ¢ f#o2Il-1 - INF-« -~ interferon-a (IFN-a) » 5% - g 2 ¥ # 5 - Ap
PIIFN-a ¢ * 2400 > e H P ovgimie & & 2 F2c- § it § (NO) » @ NOF 12 iase i F JH5% o

¥eboDVe ¢ it H Pixkiere 224 0 o 7% 4 F]F (platelet-activating factor) ~ thromboxane
B2 ~ prostaglandin D2 » # H & - S g 4 pF > & o) 5t F1F 23 E { 5 % (Kim, Hayashi et
al. 2003) - B i®* ZE i [ > &a PEPM LAlmriechr il » ERe P FEE M2 L FHEN
HWA oo 5w fAER A Dr.Rosende 4! > § - SR L LB BEE ARk A T
(eg. C3afrCoa) » i&» frpm /2R F i~ P T2 (Kuberski, Rosen et al. 1977; Malasit
1987; Srichaikul and Nimmannitya 2000) o # & - AR 5 7 & ¥ L £ B R F R
(aberrant immune responses) > % % %% 5 Hp 5 i iR CD69 % I ~ CD4/CD8 & T *5 ~ w2

2



FRBRAD SRR PR SN L e p MRS o BT T RSB R TR R A AL
@ e Mk % - B2 F](Green, Pichyangkul et al. 1999; Liu, Huang et al. 2002) -

FRL L LA VD IR AT S IR ORI AT R B LR 5 Moo &
@ o DHF/DSSEE chpficted- g e T " g 2 > 2F S A X - B R i ¥ Rz d
g £ a0 g 4 P eni(Chen and Wang 2002) « #74 » A= XDVE AR ™ » EREPL R

R 1 W

1.3 1 * cDNARc L 7| BopisdE 34 2 & ;E@:}g;i B e P en 3 (EA

FEK S FHFIFTHEADVE A F L e i8> e s d WATRRAR T A TR oo A 1
Mo 7| e 5DVE w7 g ¢ o BN L imte ZD2VE A s o - B IEF I E A A R o 4o
dm®2 &= ~ RANTESArIL-8% ‘w2 e &2 £ 34 - 4 b > NF- kBB @R jo i i ~ 4088 % 5L
g Hé P § e p ) s Fup A g s 2 ke ¥ B R 1T 4 24y (Warke, Xhaja
et al. 2003; Liew and Chow 2006)- A Flprogrammed cell death 8(PCDC8) ~
receptor-interacting serine-threonine Kinase 3(RIPK3) -~ tumor necrosis factor
superfamily member 6(TNFSF6) ~ TGF-beta. receptor-interacting protein(TRIP) ~ #r#|m?e
/= ghuman inhibitor of apoptosis (h-IAP1)#i“ &3 ; g = 4 4 %ﬁi&f{'ﬁ ~ DNA%7 4] &
PDCD8/AIF 4 %% i< » #r#lcytochrome c3 f-caspaseit 5 i#ifi4 jT vheat shock protein
27(GSP27) » ¥t = & 553 %€ &4 44 - phospholipid scramblase 1(PLSCR1) # 4
#phosphatidylserine® = k3 #4889 % Se75 it (%% o MAD3A F] £ I & sm?2 ¥ ¥ ¢ ¢AS-phase °
T% LAz 3 554 Hanaphased 451t b + > @ e A WABARE EE (T o L ATFIART At
T Sip)t e RR L if W4 £ > B A cActinghe s bwme R AT HEFL A
gl o B ADVABRABLZ — FHRUMEIAFSL P 047 VRRIIR 41
‘EpE i*ug Hac LB F RAPM AT o dokwie E (cytokines) ~ ¥ 't ¥ (cell adhesion)
A+ % A% i F]3 (chemokines) & o gt F|3 chdk B2 DV wmre 18 T £ A2 R
(Moreno-Altamirano, Romano et al. 2004) o 1% 'L s Hpes 477 - 7 BLE I b it e &2 5
ARAPI DBEM 2 - L RpA @ SRR EE AR DT o T - BTRAR AP A E SR

3



RARAIN L me e ok? » MV FR -t H @ §F TR ERL AR DF]F o dogp A -
% v § 7 ¥ (Trairatvorakul, Chongsrisawat et al. 2005) ~ TNF-a(Cardier, Marino et al.
2005) ~ IL-6 ~ tissue plasminogen activator(Huang, Lei et al. 2003)# & % %% # NF-

kB~ IL-8% % & (Bosch, Xhaja et al. 2002) % & & %)% -

1.4 77 5 #5405 ek

d 3R Fp w243 ends 058 (animal model ) ® &4 E~F £ F b *& 4 (Avirutnan,
Malasit et al. 1998) » #x— 4§ B " P23 % (cell culture)> ;i » 5 i g p A lo¥e
(e.g. human umbilical vein endothelial cell; HUVEC) # & & 4F 4458 - Rm » AR L F 2
BpA S ORREERESR L DEERE A AL P L e R R SRR BT p
Rz dt B pUSPH LRy - 8 LePBT T2 hp DVE B 447 W 0rid
2o Ft s XDVE A Fp A PR R T AR BT wr R 1A
e 5% 0P P (Carr, Hocking et al, 2003) ' ##h 577 3458 > GDVE 4 7 F 3] i o ve i 42
P Ap et BB R TR S I A e A bt G 8 ) R wme § o Bt b R e
DVt % & % (high susceptibility).(Diamond; Edgil et al. 2000) -

AW PR o A EPEFEM e RApiT 4 s b 4L e (primary normal nasopharyngeal
cell)ie T/ y o d *mie A X R A (S AFhA 73 ¢ A ipl hF 5o Flb > P %K F
BEADVRE L imie 2 PR BREAHE L w8 e x 57 FH DV i 3 it
BE ERE 4@*%W%1WEA°f4’AlP2‘%%@%Qﬁﬂ%iiﬁ%m’%ﬁ
Bt 7 (microarray)$a » S ALEE & A4 0 R < A TR E P § sk PHE N L A grengd
Flo HAFIR RN TR R DFEFHAFR DVE R b~ o 2a g i
PRl AL A AT e (eg. N L dm B )V AL (R ik o AT HER P A R LT
g AL P EE DT o P L e WA Ry A IREE R o PSR %
FRPFUASH NS T A A RS LE A BTN Loz > 8- e P Lo 2 B

)

MEFRAEHI L Es P BRI RAER IR BRI 2IEES



R E LR

2.1 .f‘:m’?é'ﬂ]:%%;ga;%:;

1.NPNOOI(primary normal nasopharyngeal cells) > A #f & ¥ 4= % Fliw e

2. HUVECChuman umbilical vein endothelial cells) & A #@8%&# %4~ & p & ‘m¥e

3. NPC-TW06 -

AR FLE A 0% e

4.ECV304 » A sgi&#2 i p 4L ooz $R

5. BHK-21(baby hamster kidney cells) & %] f K § %G a2 wre

6.D2V > ] sizk A 2 s 4tk PLO46
2.2 51+

513 B 2)(5~3)

NS3F CGGGAGATTGTGGACCTAATGTGTC
NS3R TGTCCAGAACTCCACGAACGTTCAG
D2F4522 GCTGGAGTATTGTGGGATGTCCC
D2R5550 CGAACGTTCAGGGATTTCTCTTTCIT
PAI2-F AATCTAAATGGGCATGATCC
PAI2-R CTCACCCTAAAACTAAGCGT
Col4abF AGAGGTCAGCACACAT

Col4abR GCTTTACTTTGAACCAGGC

2.3

TH oA B % iR

CR3.1 + % % D2 NGC strain NSI |¥ Fiad Forikw X 79 2%
D2NS12388-3477/pCR3. 1| ’ Stratl FUTRE LS
sequence % flag tag % (constructor: % §2%5)
CR3.1 + % % D2 NGC strain NS3 |¥ F a2 Firikw X7 F %
D2-NS3-pCR3. 1 P ” S FUTRE RS
sequence # flag tag % (constructor: 7% Eazf)
CR3.1 + % % D2 NGC strain NSO |¥ Fofas F vtk w B X (T F S
D2 NGC NS5-f 1ag-pCR3. 17 ” Srrain FOTIRE RS
sequence # flag tag % (constructor: ft 2 7 )
CDNA3 + ¥ % D2 NGC strain NS2A | i = ULEEFF %R
pCDNA3-NS2A b p Do AWL strain CEAFGHLETRRT
sequence * HA3/Hisb tag (constructor: 4 & %)
pCDNA3-NSZB pCDNA3 * # 7 D2 NGC strain NS2B |2 ~ BB L EFF % 3




sequence *# HA3/Hisb tag (constructor: 4 & %.)
pCDNA3 + & 5 D2 NGC strain NS4A (R * B L EFF % %

pCDNA3-NS4A

sequence % HA3/Hisb tag (constructor: 4 & £.)
CDNAS-NS4B pCDNA3 + % 5 D2 NGC strain NS4B |2 i ~ B L L9 % %
P sequence % HA3/Hisb tag (constructor: 4 & %.)

2.4 45w % W% th¥s % (Primary cell and cell lines culture)
o BFLE A e f o F A B EB I 1s 0 0 et A R Ben ASLE 2 TTH 85 & 4

(collagen—coated plate) > 3 % ** % % i /# “keratinocyte medium(Gibco) » % ** 37°C = 5% CO:
f

5

R A Fwed RITH S I ARRE S BB A ED B2 B 0 15 nl PBSHk

¥

- = > £12 2 ml Trypsin-EDTA/3 & 4m4cim®e > Bo i B0 15 mlgrs F o e r 8 mlesg %
feTrypsin-EDTAi® % » 12 1000 rpm(Beckman Allegra™ 6R centrifuge)dg. 5 A 45 = 15 >
fer 15 mIBRRIREDG B r JTCHdlCRERERE MY BE « LAH2 P 27 * dipr
B b A b N ATIE S R e A s diEee (primary human umbilical vein
endothelial cells;HUVECs) A d 2 Bim L (8 FE 4 F & L3877 47) o

g mmre £ 5 0 Tt R A F A L EV o ve tR(NPC-TW06) K Bk R 4+ B
F 18wz B ek i o NPC-TW06 5 - o BHMEPR L F M » 3 chlmie ko 13 &30 7 10%
fetal calf serum (FCS)Z% penicillin (100 u/ml)/streptomycin(100 «g/ml)= faFi? % 7
DMEM(Dulbecco’ s Modified Eagle's Medium; Gibco)3s %% # - * 3t 754 (virus
amplication):C6/36 cells: %%?;‘,9]% 4v 10% FCSeMEM(Minimum Essential Medium; Gibco)#: %
? o A G 2CEER A o BIK-21 cel /™ *M iRl Tp & >l » 5 & & 5% FCSeHMEM3 &% i

oo BN 37C ~ 5% COEigss & 407

5

=4 o
s &

2.5 74 %fw,%% 2_ % 78 (Dengue virus amplification)
#D2V PLO46% =+ th 2 & % FMOI(multiplicity of infection)=0. 14248>*C6/36m% @ - 33
% 259 FCS% penicillin/streptomycin=MEM#: & ;% ¢ > ‘w2 ¥ 3t28°C ~ 596C0:532 % 4 ¢

e :)’55.% EEA P PESRIEY S o4 g 7 D2Vers 2% J'lPBS-}—;’—jJﬁ,:@m’?é}_ EEI



~ 3 10% FCS% penicillin/ streptomycineMEM#E %% o m% PR A8 = % ~ 2 X ~ 4 X 2§
fmie s &Rt 15 mldg F ¢ 0 g 51000 rpm(Beckman Allegra™ 6R centrifuge)finT™ &t
a4 0 e B A b i o 2 180,22 umenbfilter(Millipore Co., Bedford, MA, USA)

i fmre R A o (S A KT bml sheppendoff? o i F3-80°CH * o

6 AR R R4 oL 2 p A A F I
(Virus titration by plaque assay and inactivation)

Bt s 3x10°BHK-21 e % » 6 wellm®e i ? » AR ERHY B4 - &> w2y
= N AR e B A A 7 o g & R (serum-free MEM) F 5 R 0 7R A SIFR - AR
B o p A2 0 PEBAR MR T B AR TR - 0 F B
wella Bl ik A de » 5001 i apd Bn "Rz viELRAERES T54 7 twell
Moo H3p & g~ 33 & f ¢ dhchaker ! R IR 2O 0 R p A Hwmie B TR o el
WwAEE &R o & Bwellse » 4 ml 2 5% FBSz MEM mediums731. 1% methyl cellulosefs » £ 3 » 1
AW RAET IR NIRRT BE S LR T R f 7 ¥ % % 9methyl
cellulose » e » 3. 7% formaldehyde B & dm?e 15 Addis v 2 3% » e » F £ 0. 0% 2 H %3
it (crystal violet)# d 30 ~ 4 » riif-ki®id o B2 FE b Gz fd 7 3 R Fshlep > °f
VAR OB R R 0 TS f{;’wf >z o H = 12PFU(plaque forming unit)/ml %k % 7 - f{;’wf %
e e R el UV R &t 10 4~ 48 (Anderson et al., 1997) o i & 75 {8 g ) aocd %

FETHAERHEA o

2.7 X g lmiefrp L w2 g % 2 ‘w¥ RNA %P~
(Infection of epithelium and endothelium and total cellular RNA extraction)

4 Evs % b enNPNOOL & HUVEC B & me 200 % § s iFerss $igibik- = 2§ % g & 1
MOT=2 e 3 % 424671 mse » 32 STCR % - /1 BEIS » J04 5 n % w3 £ 7% » 12 PBS s ik lwee =
S0 Fober mreas A aegas 4 o NPNOOL B 415 1248~ 12 36 | F5 A w4 5~ me RNA »

HUVEC & % 5 1 ~2~4 /] podd B~Jw¥z RNA o % 4% RNA 4 P~ 12 RNeasy Mini Kit (QIAGEN Inc.,



Valencia, CA):& (7, 4 2118 e RNAJE B 1 & Sk Sk B2 2 & o

2.8 F @&-R £ prad g 5 (RT-PCR)

B P 5 Ix10°NPC-TW06 mPe 3t % A 123 8 £ % ¢ » 24 | B £ S D2V 4 2 0
PR e A AR A EAE T PR BRI w%RNA © B 2 ugihtotal RNA4e »
oligo(dT) 3!+ (Amersham Biosciences) » 4 RNase-free ddH:0(Sigma, Cat no.W4502) % %8 4%
100l =R EHE>65CIT* 5 ~4ae#RNA/primerig & 622 R &4 P e » B fd)kR 5 0.05mM
er’dNTP ~ 0. 0IM =TT ~ 4 ¢ 195X First-Strand Buffer ~ 1 £ 12 RNaseOUT % 1 1 SuperScript
II Reverse transcriptase (Invitrogen) 4 RNase-free ddH:0% 20 1 o #-=82 & $ % 3> 42°C
EEFEEEY > - R REFERFEHIT0CT E* 15048 @575 F Rigak -

PCRF BBRTA Y 214> Tplz 10 mME & w3l 3+ ~ 112 10 mM ANTP ~ 2 212 10X Taq
buffer ~ 0.5 12 Taq polymerases s #esterile ddl0% 2011 - PCRF fi& {75 & & 95°C iv
b a4 F 95 CIF* 1 » 451 gE'DNAL dr(denature): #m {7513 & & 1% (annealing)30
F50 B T2°CiE* | ~ 45> €513 20 (elongation) » & 4fdenaturef|elongation~ & 35 ¥

B0 B e T2°C e 10 ~ 48 > @ DNAZER L - PCRA 47 121 T 74 &~ $5DNAZ ~ /| -

2.9 TpF T R F @eR & prsasd &k (Real-time SYBR Green RT-PCR)

2uglmiz i E RNA S5 F #4F 1S > 1% Universal ProbeLibrary system !4 LightCycler
TagMan Master kit (Roche Diagnostics)it {7 Frpr T & R & fwddisi & & o 7 il 3 2 Hipgt
SE &Y A - e PR CDNA 17 104~ 1016 ~ 1:64 ~ 1:256 4 5I4FHE > 185 BB E fesa
B F rxyikdp o RE2ul FEESHCDNAN0. 20l BRG 10uMeam & 3513 ~0. 201 k&
& % 10 uM e Universal ProbeLibrary probe ~ 4 ¢ 1 55X LightCycler® TagMan® Master @ #
At k: 20l - Bhak B 05°C T i 10 4480 #a 2 95°C 104 ~60°C 304 ~72°C 1
PR TF R4 Y - F A T2CRERFRAME » &8 40°CT iv* 30 f4aik » %
ik oo R % P iE P~— housekeeping gene iF 5 internal control » AT ¢ iE T AR %
P RERFS o AFIEAREIEF LA Facollagen, type IV, alpha 6(col4ab)i® 32 internal
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control -

2.10 B4 Mg %2 FaRE

(cDNA Microarray hybridization and normalization)

M 79 B L B dye-swap™ Vi TR ARACT B

Prepare CONA Probe Prepare Microarray
Uninfected Infected
i F"\.ﬁ-q
- -
N -
Lorcd - = 4

Reverse Transcription

Label with
Flusrescent Dyes

P

P o

Pl ™
Lo

cDNA
ne
\Tém

ize

H:
Rﬁ&?,“ —— SCAN —

(htt Dz £/www. genomé. gov/10000533)
1 v 1 ‘r

(- )cDNA microarray chip: iy ElS ‘

AR BTt * cDNAS 3 7 46, 6571 cDNA élones < X £ 26000 4 % A F] o cDNA
probe iz p IMAGE(the Integrated M"dlecdlﬂér‘ér‘lﬂei'lysiﬂs of genomes and Expression ; Research
Genetics, Huntsville, AL)Z& F1& ¢ B~18 o
(= )Preparation of target:

PR RS st L% % 4o h L dmo ¢ 4 J19RNA 0 12 Agilent 2100
Bioanalyzer4 +7RNAE_F 3 "% 23 % » Fe TRNAR "% f23 % {5 » P~1 ng RNAMicroarray
Target Synthesis Kit (T7 > Roche):i& FRNAE® *x+ i¥* » & m(Cyscribe Post-Labelling
Kit(Amersham Biosciences)#-3x+ {511 ng RNA™oligo(dT) & 31+ & 4% = cDNAT % 2_
Cyanine 3-dUTP# Cyanine5-dUTP(Amersham Biosciences) o Mg %0/ P& 5 ¥ P8 2 » &7
Cyanine3-dUTP ; g %1-~2-4-~8~12~ 36 pF{s 5 ¥ 5% % > ¥ 2 Cyanine 5-dUTP -

(= )Prehybridization:
cDNA % % ¥ ehprobe 27 targetig 7322 o » £ i Fblocking®* (259% formamide ~ 5X

SSC~0.1% SDS~1% BSA) » #42°CT i®¥% - /] P o



(» HHybridization:

P~ % ¥ #% ¥ Cyanine3-dUTP4-Cyanine 5-dUTP:target£ cDNA&: # — 4273 » Genetac
hybridization cassette ®42'C T &7/ F G P o target g T HT LhH P+ 773 3
WP R 7 g -

(7 )Posthybridization wash:

122X 8SC~0.1% SDS solution&42°C™ & iF iF %54 48 £ 120. 1XSSC~0.1% SDS solution

N

EERTRIGAIOS G AF R T ERE0.1X SSC 1448 > 1= =K oiFpE il o i
RIS Tl - T80 S
(+ )Image scan:

" # pe % (Axon GenePix 4000A scanner)#ci> i Bl4% ° f1* GenePix software#-¥ £ 4 F i@
Ik P E N e F R
(= Lz | F 4R % i (array data normalization).:

L s ¢ dye-swapd % ¢ oF| * spike-1in ScoreCard (Amersham Biosciences) (¥ 5 ¥+

e o 7 Cyd/Cy34p $F 5 % 5 & & #C® fRal - Ao B4 95T > 7 (7 ¥ L Ap i 585 105 (10X) ~ 3
&Y ~ 1735 (1/3%) ~ 1710% (1/10X0r fF ok d io ik ?Ep’ff»‘il#&;‘i 2@ %7 & cDNAclone
ki RME o e THREIRFEAR . F AN EwFRG AR E - £constantly
expressed genes > 1 * i3t #cfpackage R!4robust scatter-plot smoothing
regression(LOWESS) # robust median absolute deviation based scale normalization= 3t

fad v &> 2 cDNA clonei® b W A ¥R 0 4p ¥ % I & #ic(Parrish and Spencer 2004) -

2. 11 L F 42~ 45 (Array data analysis)
(-)BEFLRAFGFERE
AFEREGHEEME > % D2V infection/mock infection sratio>1.5 %5 # M EH
v i1 Fl(up regulation) v ratio<0.67 ez Fl3k & & & "% 4 (down regulation) » ratio
G35 0.67~1.5 Fenk PR L R ¥ £ B 21 o

(= ) %3t~ +7#c 8 (analysis software)
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1. TreeView/Cluster(Eisen, Spellman et al. 1998):

ENRFLRARDATIE M text A5 6E T A AT AR 43 I pFF B Cyb/Cy3 #icid -
1 TreeView §if #-2 g P~ ¥dc > iy » gr~ ¥ 408 > 117" K means = 5% 2 47 > i 1
Cluster #c#8 & ik &L A Ak & 318 (A LB o
2. GenMAPP/MAPPFinder(Doniger, Salomonis et al. 2003):

PEHFHAEH L S Pvaluet B F LR ARAGATSE L 4 ik (biological
process)® erip B ALR > Em B Nime X R L8 > BEFX AT OE LT o 1 text A5 &
FEATF A REIR 0+ @3 GenMAPP #i88 > R =B F X A AFRELE > 2 Pvalue it E
& 7]

\\?{y

Bty RER -

2.12 it 32 % s & ECV304 p & mve
(ECV304 cultured with conditioned medium)

- ® 5 Ox10'5NPC-TW06 + A %2 fE+t 12-well'plate® - 5B 16 ] pF3s & > g % FMOI=5
B A7 b ea(4/8/12 hpi) & 72 T g 23 MOI=2/5/10) & % 4 /| FF{S > feBimre 33 %% >

POAEE AR B 40 - A BN T A PN AL e Bk o H1E 2 112 % R 40 F|ECV304
Az w o A REEE R EIVRH 30 A4 RT N AFE AR i AR
(Anderson, Wang et al. 1997) > rirzifif it i* 12 % R HECV304 wre g & enl 2Lk p Iﬁa%
LT3k oo 1EE LR KR 1 ¥ 12 HECV304 fmre FDMEMSR % i 2 1 1 1 88 & 4 FIECV304 fmve
s 3B 5 Ix10°ECV304 e 620 12-well plate® » i b £ % 48 /] pis » JaB~

e v BT BRI O RR P A e LR LY BT HP L e g S .

2.13 & = 2. % (Western blotting)

By REEHA R F ot L (NPC-TW06) 2 33 & i3 & p L %o (ECV304) 18 » 3 33 &
% > 14 PBS ik =t 0 4e » i £ chprotein lysis buf fer(50 mM Tris » 5 mM EDTA » 150 mM NaCl -
0.59% NP-40)5 2 yellow tip k3353~ 'm® » #-3 % ¥ shprotein lysis buffer = ¥/ 1. 5ml
eppendoff # » 12 14000 rpm > 4Ck =™ g 30 » 45 > "$~i fmre R B iR 0 G FRLK
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A ¥-v F o 41* BioRad DC protein assay '* Lowery » 7 = & 39 FEkAR > B~ & 30 Fiafl >
4v » 5X sampling buffer(60 mM Tris-HCI - 2% SDS - 25% glycerol > 14.4 mM
B-mercaptoethanol » 0.19% bromphenol blue) » 3t 95°C4c#t 10 4 45 > £ 12 14000 rpm & :# &2
QA AE o

iz Molecular cloning } #fie = e ] 1094 4% %8 (separating gel) » EE S & F 1 »
stacking gel I 3#&}+ comb > stacking gel s > 44 comb > #-RAF R R L E AT AR Y
Fder 1% SDS & AR R ML hd-d F 2 31 pre-stained protein marker(BioRad)
s SN > 100 mVEFTAF B TR R > Bt 150 mA - A ) PFIEET
#-F-d F Ak EF T A % s (Immobi lon-P membrane - Cat no. IPVHO0010 » Millipore) -
Bov gy v E L % (blocking buffer s 59 BSAA*PBS)® » Az B T4k 1] -
2 6 v PBS-Tween 20 7% 39 S A4 = » 2 » & - #8 occludin -9 eh- Btz ik - 4C
THEE IR o R B0 PBS-Tween 205k 4 it » - BB R R R T B — | BF
PBS-Tween 20 7% 4 = - 4 Westerndighting ki t(ECL'Kit - PerkinElmer Life and Analytical
Sciences, Inc. )& ¢ » * X-ray film(Kodak)®R 5 o & Z® #1i¢ * (1% — %3 occludin v =

8 % p Zymed Lab. (Cat no.50698945) -

2. 14 DNA # % (transfection)
BT FopA o TR Plwie ¢ i A2 £ 1% Lipofectamine reagent(Invitrogen)

17 o 1 ugeDNA ~ 3l Plus™ Reagent(Cta no. 11514-015 > Invitrogen)# # # s i = DMEM T
2511 & » 31 Lipofectamine Reagentsc ? 7 w i <PDMEME 20 12 & » A% g TR &
15 & 45 s » #DNAJR & F 22Lipofectamine:® & =2 £t 1.5 ml eppendoff® s » >+ 3 BT i¥#
15 # 48 > 4e » 200 1% 7 & < DMEM » 423048 4% 5 250 w 1R & 4~ 4e 3483 12-well plate
chimie P oo de r m dwbe L UPBSHES Koo T ] REIEY {5 0 4o Iml 7 109 FCSeHDMEM#-4
BAWwE G B APR S JcP w2 RNA- & (FRT-PCRF -7 % @ & % % JGFP 7 #8 (green

fluorescent protein) 5 4 % »c 5 & 45 -

NP
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3.1 #7342 A 47 (Microarray profile analysis)

3.1.1 12DAVID website ~ Cluster ~ TreeView#i 48 i& i7 SFBLIL AL T A 45

RNAA B p % & 4 & g 20/ PF(mock infection)éhim?e p 4 0y » 1% & fdken™ 2 -8 i
cDNA » 2 & a5 & A AHICyD & Cy3th L cDNAL - Jjd AR I ¥ 1 eng BT R RN ~ 8~ 5
e pEd EN B2 BN RFEATFIARE o AME R4sE A * Terence P. Speed® 4 47
3 > ;2 (Irizarry, Hobbs et al. 2003)5 % (normalize)? = F B *T A 4 gL 18 - %
2 BER 40 PF(mock infection)Z £ 1.5 M A T2 i F LR 4 B (significant
expression) o &t iE i+ 45 4 & E K 4e (up-regulated) F F1 = 389 (infection/mock
infectionratio>1.5): et » % I E T *% 4 Fl(down-regulated) + 528 # (infection/mock
infection ratio<0.67) o & F1&D2VE %4 lhr ~ 2hr ~ 4hr ~ 8hr ~ 12hr ~ 36hr & P 7 gk {s
(1/2/4/8/12/36 hpi) > up-regulatedfrdown-regulated= %] i #iche Bl la®i+ o &
down-regulated& F1¢ » g % (5 (8 ~ 12,086 hpidde 2 A F L B DA FIX jd & » e 4
EARR LA & F

ERAUEADFPEFRREROTHRY > U FIEAREL R 1.0 gk o BRI - PR LA TG
By LR 4 ﬁr’ﬁ » P E 247 e (Cluster{elree View) & e & DVE 4 7 e pFiF BE1S A
F1 A% 8 7 5~ # (function group) = & A F1 e & B F 2R A| e~ 31 > J5d DAVID

website (http://david.niaid. nih. gov/david/)*gene ontology(GO) 4 #f & kL@ 24 Fif j< m3E

AT M TR R L AR 0 R A K M level 5O R 550 £ AT 4

Fir g ihid bk s o Bl 1b? A F - AFIAR L RIS PR FIARE > 2 RN
FAFZRFARZ I ANFLA AT LR PN - RR L3 PREFRAFDLARALEE » L3
AMEH DA TR IET 22 a3 o - HL AT aps R RS E‘*Ffﬂéfi‘uxé v 2 3L(® 1b
Pgroup I frgroup [D) > ¥ LA Men# S HF Lo B Fwe = 2 LB F B V- i AT AR
%18 Pk pF A EL BE ¥ 4 3L(W 1b¥ group I11 frgroup IV) » & Fl¥7 482 chst i 3 4 dwbe ) Fv
FEBELAF foo 2REFHLOATFIRFET G A S A3 - FL AFARHFE LGRS R
ffuﬁ#ﬁr’ﬁﬂl(@ 1b¥ group VI) - & ¥ % 5 iv 3 5 vy & Fr(porphyrin metabolism) ; ¥ - # 5 A

Flhp 4 s pFRELA LE "% X (B 1b¥ group V ~ group VII ~ group VIII ~ group IX - group
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X)) AFISE st i #F5 a2 YR ET* 2 9 ap e £ AHAFILIRE N2 9758 i
F% 4o
- A&~ ¥ (group 1):
AFNZERNFR 24P LR EF(FS L2 hpl) > Z B ER L EPFRFER v m LR > 50

w 4R Pl A L B F (basal level )& Mt mock infection A F1& I E o At AP » BF LA

P g iR FmierF 4= (positive regulation of programmed cell death) » P
B 5 0.01208 0 7 GO A4 #7 % 5u¥ i K Pt A #AcK 2a 0 S8 el Fldod = o INFR &2 TNF 2 &
{6 €313 - @8 caspase B L B3R > & {5 E R &~ (Gupta et al. 2005) - IGFBP3 fr
TIMP3 B ph3 A Flafrm Bt £ 30 - (B 2b) -
% = Al i A #(group 2):

AF LR L PR » FRGBRIL S S - SNt AHAFLIRNE ARSI L
PR EL(8~ 12 ~ 36 hpi)i&‘?ﬁa Tl L B F NN mock infection A F1 & BE o A FHY &
F 4 Weow i A3 &1 F k(acutesphasetesponse) » dm ¥z iF #p 34 & iF * (regulation of cell
cycle) 2 &+ w4 4, @vE(positive regulation of signal transduction) ° i&= ¥+ it &
#HehP e w5 0.00898 ~ 0.01499 ~ 0. 04018 o & GO & #F % so@ # i K FF i ¥ 4c® 3a > £

LB EHFALARLARDELF BF A EY i Fe 748k Si(complement pathway) ¥
complement component 1r(Clr){= complement component 4B(C4a)(H] 3b)re % &2 o 7 & 4 M
14 ¥ fibronectin 1 (FN1) o 4 %8 % é‘u‘,lr‘ T REAEMFE BRERTARBN > ADVRE s SR E
AR m A R R Y X AR 4 £ R (Malasit 1987; Avirutnan, Malasit et al.
1998; Srichaikul and Nimmannitya 2000) o F k% > FN1 o FEEE BIER b AR
224 5 F Js(coagulation/fibrinolysis) s 4t? @€ 2 A 4 4 > A B B3 0 5 SR aiE
* LR R IR R DV i gk g R 7 %2 4p B M2 (Kabra, Jain et al. 1999; Huang, Liu
et al. 2001) > #r2 FN1 7 &2 & DV & A e A dpimbe i S B P e ojp M4 ? o 587 e
FH AT il Flaek = ¢ #7170 VEGF “,% 7 A regulationof cell cycle » g4z & 4 >
L F e HPER A 2 AT P Rt R B A Prdleie B By o 2

14



ok S AT TR 2 DVE S e L AR Mo PR AR G LR M
B f& e L @Rk 515 CXNCS - MAP3KS ~ VEGF(# =) -
% = A1~ ¥ (group 3):

A A HE AR R A G - B AT E Mt mock infection & 7 X AR

FoRPIRAPFREEL Shpl FPAFIEERBLAME 2 B R L SPFRFH4em L (12/36 hpi) -
B L R ARSE > A 306 hpl AFIZMEE W ARLARE c HFFARDH AL FF e p Fo T
i@'ﬁ%](intracellular protein transport) - &2 it # & = (sulfur compound biosynthesis)% &%

fafrre ki p © BH(Carboxylic acid and amino acid metabolism)4p B i fE o iw 35 i & FH

PiEsw % 0.01136 ~0.01138 ~ 0.03731 ~ 0.04162 o & GO & #g i se@ # ac K FFfd o FH4c Bl 4

R B AR TR A Ak AL N R TR L S EU A
L ]ﬂm ik F1F Y 0 A F]CSEIL & KPNAG e 4 ¢ 3 & 238 39 H 1 iz i 5 A

] SSR1 # it 5 3 & %9 ¥| ER + m@%] 75 F)SNXI 22 b iv % ¢ & J2 s ¥ 7| w2 o (vesicle

docking) ériE #2.4p B o

5w 4] i 4 #¥ (group 4):
& Fl & IR LA - B4 i AR ETER 3 A a“ﬁ%ﬁﬁ%fﬁaazﬁr/ﬁfi‘aﬁ > #1136 hpi %

TR o M H R AFAABRE S - A A HARE N B E R o B A e i

Nu-

-
5 2 7]

£3 4% F Ju(immune response) ~ i A Fi-ie = &2 4 4 £ & (plasma membrane organization

:&&1

and biogenesis) ~ “t 4 » ER X i * (response to pest ~ pathogen or parasite) o P &4 %]
% 0.00745~0.01653 ~ 0.01991 = £ GO » #f 4 5P K IFM s EHA4cB 5o AL S22 AL B F R
FaoEaAFE [FNApR - =2 FHF LR o FP > A F0AS] ~ MX1 ~ PLSCR1 # & &+ &
LR A AR EEFALL e A R VR A RE TN AR AR S B

e [ YRS LR LT

%7 4] 4 #¥(group 5):
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AFZREHUNRABELRE » P AR EER F R BN e R 0 & 36 hpl &k KA T
2RE - HFLRF L FELZ 0 EHPAGET P E L 0.02256 & GO & 5 i so@ # e K g2

f FHACR] 6 o

AFZRARE L - FLR 2 ATER TN > R A PR RA 42 LB i3 » 718 hpi 2
SR 2P eR(7 8/12/36hpl)AFIZ R E PR FIABRLRE - AR A F L RARST B 5 7 )
fer FH A RARF T AP F o fl c BF AR AR s 5 ohof 23 (porphyrin metabolism)

B 3B pe i #(negative regulation of nucleobase, nucleoside, nucleotide and nucleic
acid metabolism) ~ #4F1F* 2 'mP2 ¥ Hp 34 & ¥ % (regulation of transcription/cell

cycle) e P iE~ % % 0.00972 ~0.01141 ~ 0. 03223 ~ 0. 04687 = & GO 4 #f 5 5@ & F§ {2~ F 4o Bl
T S8 artofp A3 f o BRPEAHNESD SEY oo P A ST T L0 B 73 £

R E LRG0 AR R R Ak KT level b A EEREAN O Y EP S
TR e G e iRt B8 8~ 12~ 36 b B SR u ) e R g & R E 'E M ehk Fl(group
VITI/ZIX/X DFe gkt GO A 5 & Seriphpk # a0 & B B Te level 5 5 fRE:8 (7 A5 » (79 hpk N 3
(fatty acid metabolism)i s 5 B ¥ £ s it . & »P & 5 0.00746 > £ GO & #F & su@ & Ff
A FEACR 80 %2 ek F15 PTGS2 ~ FAAH ~ PLA2G4B - PTGS2 % 3 #5 prostaglandin biosynthesis
4 Pk TS FAAN 427 4 fatty acid metabolism 2 4732 /&7 5 PLA2G4B # &t % icosanoid

metabolism 2 4~ i& &3 #2 F]F o

3.1.2 F1* GenMAPP 2 MAPPFiner2 #:%845 11 8g % £ M2 2%

GenMAPP 2 MAPPFiner2 % - 27 A7 AF1 &7 k2 H s @ “rdriwend ¢ 2 #1048 (Doniger,
Salomonis et al. 2003) - #- 4 B A * F PFF ELis &g ¥ £ B 4 el F)Pe 0 > 12 GenMAPP i =
AT BARAPRREFLRARAFNSEOL 20 > AP EAR ] Rl A REF S22 £

PRER UGS FR RS B AREAP @A TA P A S TR E L D2V 4w Ak
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Apro AB 917 > BhE A -2 F R bR AT RS AR RN o B R
2 1~2~4hpi =5 immediate stage ; 8 ~ 12 hpi Z_% early stage ; 36 hpi % % late stage °
titstaged ARAFRIEREFLARHY 2 FHAE 10a ¥ g ¥ s 47 é,j* o=l
e iR T 0 EI et £ 1% GenMAPP #c#8 4~ 4717 Flie B 1b #1 i * chcluster #4477 2 ¢
T ARBED GG 20T o & immediate stage P BB F A B2 feik T i ¥ 5 viral genome
replication(® 9-2)% calcium-mediated signaling(® 9-3) - B 9-2 ~ B 9-3 5 §1* GenMAPP
AR R F o A - BAB AN AR AT LA R AR 2 &
LARBR AT B ALREE MR T] o S 3 s 3 AT AT BB log2 1
#E o $¥ & viral genome replication 2 #i2i% ¥ £ R E H 4e ek F]5 HIV TAT specific
factor 1(HTATSF1)% # 3& ™ *# cn INFAIP3 interacting protein 1(TNIP1)4r interleukin
8(IL-8) - HTATSF1 éqfﬁﬂ # 3= RNA polymerase 11 promoter /& 1+ & &riFie » i&m ,Efgis}fia

F AT 5 INIPL ensd i 5 f w0+ A P14 5 IL-8 7 & 1 41 i+ * (chemotaxis)

\Xr

I %2 G-protein coupled receptor-protein signaling pathway - %ﬁ Pt Iﬁa% AT o
¥ ¢k > f calcium-mediated signaling A B iE P i@t 4y & ¢ A F|3 L IR E B 4o e
phospholipase C, epsilon 1(PLCEl)%“ring finger and KH domain containing 3(RKHD3) ;
# ¥ '8 M 9K F]3 bruton agammaglobulinemia tyrosine kinase(BTK) ~ Down syndrome
candidate region 1-like protein 2(DSCRIL2 ; Calcipressin-3) ~ interleukin(IL-8) - PLCEIL
S rwme 3 s s 4k aE & 713 (Song, Satoh et al. 2002) ; RKHD3 ¥ 3 & protein kinase
# 42 % (4o MAPKKK cascade) » £ & » 3 432 A Pl g (7% 0 2 I E RO BTK A ¥ ¢ 4o
toll-like receptor 2 (TLR2)Fr toll-like receptor 4(TLR4)4p B 3 2 & vfif j= i iv TNF 4v
[L-1b iz= fa e L F %+ & B(Horwood, Page et al. 2006) ; % early stage ® &% ¥
A $ip jE 7 s ¥ 3 endosome transport(® 9-4) ~ regulation of G-protein coupled
receptor protein signaling pathway(® 9-5) ~ cellular morphogenesis(® 9-6) ~ regulation
of GTPase activity(®] 9-7) - %2 & endosome transport # # # a2 /i¢ £ E § i 7l 2
# ¥~ endosome ¥] lysosome #7high-mobility group protein 2-1ike 1(HMG2L1) % #* & endosome

] Golgi R & » & % (retrograde transport)svacuolar protein sorting 35(VPS35) - # 1
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£ T 4L F15 sequestosome 1 (SQSTM1) ~ zinc finger, FYVE domain containing 20
(ZFYVE20) ~ 3 & endosome ¥ lysosome i# ¥ i 4% -1 mannose-6-phosphate receptor(M6PR) %
# #7 Golgi ¥! endosome 74 1 RABIB, member RAS oncogene family (RAB9B){r vacuolar protein
sorting 13 homolog A (VPSI3A) - SQSTMI % — ubiquitin chain ¥ ###e14 + > ¥ ubiquitin

chain % & {6 ¥ #-# < Fi# ¥ 7| proteasome ¥ i& {7 4 f# ¥ * (Seibenhener, Babuetal. 2004) -

G protein-coupled receptor kinase interactor 2 (GIT2) ~ Phospholipase C, epsilon 1
(PLCE1) ~ regulator of G-protein signaling 5(RGSH) - GIT2 # &t 5 3 & ‘¢ focal adhesion
(FA) ~ 'mrz 2t B i % (cell spreading)frim®e #% # :(motility) & #7/4 ¥ it fiilm e & 45
(migration):E42¥ /% € £ A3~ 4 ¢ (Frank, Adelstein et al. 2006) ; PLCEl &>
phospholipase family - B » ¥ it polyphospho1nos1t1des Kz BoRfRA S €515 e o
F O 4, i vkig i (cascade of 1ntrace11u1ar responses) e A Eos A ib 2 AT AR
FAadiTr o LIEE KA TF L regulator of G proteln signaling 12/14/6(RGS12/14/6) -
% RGS (regulator of G protein _signaling)mgene family - B > RGSI2 7= & #& & i% % engw
HIF (transcriptional repressor) » ¥ i ?}E’ S tumofgenesis WA o 227 4 cellular
morphogenesis A8 B ¥ it 2 ZA F|F3 R 4 o A M E R e A FI N Ror 2 A2 RE F Mg F
\ %57 2 o 22 % regulation of GTPase activity # it #® & ME H 4e L F]G
ADP-ribosylation factor 4 (ARF4) - eukaryotic translation initiation factor 5 (EIF5)
RAB35, member RAS oncogene family (RAB35) - ARF4 # it i 3 3~ vesicular trafficking #
¥ % i phospholipase D(PLD2) » i&m iBi& AP-1 #73 f- e g i * 4 ZL(Kim, Hayashi et al.
2003) - % late stage ¥ # A ¥ & 2 2 fT# i ¥ 3 microtubule-based movement (& 9-8)
fv symbiotic interaction between host and other organism(® 9-9) o %2 &
microtubule-based movement # iz ¥ ¥ % IRE H 4r c7335 F]5 heavy polypeptide 8 (DNAHS) -
# & '# Mk F13 dynein, axonemal, heavy polypeptide 9 (DNAH9) - kinesin family member
13A /15/18A(KIF13A/15/18A) ~ kinesin family member 3A/5B(KIF3A/5B) ~ tubulin, beta
(TUBB) ~ tubulin, beta 6 (TUBB6) - s %] KIF3A/3B f=KAP3 % & ts 4>t kmre 5 St 1 F i&
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73 ix£ & e 4 & ¢ (Haraguchi, Hayashi et al. 2006) ; TUBB = Cdkl mape it (&7 453
Si4 BB 427 microtubule dynamics (Fourest-Lieuvin, Perisetal. 2006)° %27 4 symbiotic
interaction between host and other organism # it # ¢ % JL3f 4v ek 1 5 'w3E 2 85/ viral
entry into host cell # it # = WW domain containing E3 ubiquitin protein ligase 2 (WWP2)
% J§ passive viral induction of host immune response # it ¥ ¢ interferon regulatory
factor 7 (IRF7) - IRF7 ¥ % interferon(IFN) & )?3—‘!‘ e 4 @ % it interferon beta chain genes
# F1% . (Ning, Huye et al. 2005) - % & "% il %15 ‘w3f » 47 4 viral entry into host
cell # it #ehitchy homolog E3 ubiquitin protein ligase (ITCH) ~ 4 pathogenesis #n
endothelin 1 (EDN1) ~ Huntingtin (Huntington disease) (HD) ~ TNFAIP3 interacting protein
1 negative regulation of viral genome replicatione ITCH 5 — ¥ junction protein-occludin
L £ thE3 ubiquitin-protein ligase’ ¥ #-occludin & {7 ubiquitination i * (Traweger, Fang
et al. 2002) 3 EDNI =7 it 5 L% T n =]~ NF-kappab i€ @ 3 334 % (D40 % . (Browatzki,

Pfeiffer et al. 2005) ; HD A& F1& § 4l = # it (Leavitt, Raamsdonk et al. 2006) -

3.1.3 Afrwmed B HAPMATZ 2 B L

PEdE 1 2 L R D2VRE AU AFenZ M 2 PR # i 3 8 > B9 Mo A5l
P AP AB A B 0 D A RS R F A PR BN A e R R e 0 T R
BELRREFCRRELERESRHR AL > AP Ao G PR PRI A G P L mie )
poimie - RN oA ERRE R g S > AL P A A pA B R &8 A
FAFAR S R ALZ AL e BB OF]FEL c AR TN P L e 2L DV B
FR 2 g e(Carr, Hocking et al. 2003) » ® m s Hprs 454 % p £ w2 X D2V R 4=
PR AFIARGEY T AFRTAR w2l EEDFF I REFLELR - 5 #5020 > &
PR N F RSP L e APt R AL B e A AT o d AT AR s
KGR - A A NRR e WS F RN K o Tl NCBI R AT R

VR 4 me %;zwié\%%ﬁwﬁawgp\ FRERme B MiaiEn gL :",;'Lﬁf@;ﬁﬂw;k,.aigggja,g:a
R L EEE B DV S pm B s B M A FI(F L) 0 A E B 3 mock infection

19



LR ZBFARFRERE > 2w g D2VRE %18 =%+ 4L e (NPNOOL) 2 4= sn § A
e (HUVEC)® e i vt 222 A i 5% cndg ¥ A B &2 A 718 » 2 Cluster 2 TreeView #i %8
BEARAPFRE AFLARER L H iR ba. ¥ v a2 e K RAPM AT X 111 B> H 7
TTBRHEFLRLARDAFIRN a4 mre 2300 (B 23WA T 5] 699 (8 10a group 1)« ¥
BAsn B L B F AR AR OA TG 23 B o b 2R T 5] 2196 (® 10a group I11) -
FUBAFER Aot Loefribn gpleoei iRy Hrell BAFALET R
AR Rl X D2V R R te A dpimre AFIRA R DE R o i2- 5 41* DAVID website #-11 & & 7
GO AR RS R A BFARSH L HET B E P (cell adhesion)fri &
s %ok f(immune response) 0 P iE 4 % 5 0.0000287 2 0.0010201 » 52 A irimre sy F 14 2
LA Bie% ik Fldod L - 2757 o ¢ CX3CLI fr [L-8 & B AT F £ 3o i 3¢ 358 d i i
£ (BI0D) e TT B At Ll 2 B F AR 2 DA FIAR A7 PR OB A R7 A 5
AHE O - HIXDVRAFEARER4D2V-induced) > - F 5 X D2VE L2857 £ EF K
(D2V-supressed) ° D2V-induced i F] & R B4 2 2 £ i (response to stress)F B s
D2V-suppressed =7k F] 1 & 22 24 37 ¥ vy T2 * (cell ‘adhesion)4p B (Bl 10c) o ¥ #F > dod *
GO ~ #g % %@ cellular component ‘wigiEst it [Ea37 > 1k &~ & & ¥ level b 5 452% > @
cell junction # s £ 8 8 ¥ £ B 4 1L > 12 pathway explorer website
(https://pathwayexplorer. genome. tugraz. at/)4 7> ;¥ 2 > 4@ 11 #7771 » & - > ¢ £
- AF - RLEAEL O SRR EAAFIARL2E 12481236 FFERE > AR
TP log2 A7 0 I ANFLAATFIAR TR > I ANFLATFIAREARK - KR/ ¥ o
SEFREFARDAFIEIARIPHNIRE L0 FREAFAREIRM - AIRE T PR TF|E

Horfpr i HEopt AL o .

3.2 1% TPk R R R AR & TAAE 5 RHINR ML B
B CDNA A & B b A T S SSREACL RS E R LS PE et B G

BRAREFPDFRTAFIZRERFLEF TSR AT X PE e B > 4 B 5 plasminogen

activator inhibitor 2(PAI-2) -~ complement component 3a receptor 1(C3aRl) - tissue
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metallopeptidase inhibitor 1 (TIMP1) - tumor necrosis factor alpha-induced protein 3
(TNFAIP3) (B 12) - PAI2 % - i3 & % %e(fobrinolysis)3 ¥ 1+ > C3aR1l f>+4F 48« 5L > TNFAIP3
¥ A 4w %e i 1% 4 (Bonner and 0’ Sullivan 1998; Carr, Hocking et al. 2003; Dewi, Takasaki
et al. 2004; Fernandez-Mestre, Gendzekhadze et al. 2004) - % quantitative real-time
RT-PCR #itss 477 » PAI-2 7 e PF R BE b ende 50 “f 71 hpi PFRF gL 589 nicroarray

profile ® “EPFF L3 4v M £ B LR HE$ ¥ - R o F# > A microarray profile + #%
RAR% 2 PAI2 #g e C3aRl % 4p 7 & o ¥ ¢ > TIMPL 2 TNFAIP3 "~ 5l i 8 hpi - 36 hpi
I microarray profile 4p & e JAEF *F » H s B 4 chpF FF 8L 4 A i 352 microarray

profile 4p ¢ PR E S FRTAFHRTRY ML R kR R TR RS

3.3 D2V ¥ A& NPC-TW06 2 ECV304 'wm¥e $k® & {7 & 4 &2 45 WiE 4R

SHEFATERY KA L e b U 58 5% (antibody enhancement) ki % D2V
B A2 55w RT X R A o R g s A adiedin D2V strain PL046 B 2 NPC-TW06 - 58 6 -
12 ~24 ~ 36 /| p* 7 Fe P& R 213 (hourspostinfection;hpl)jcB~m? RNA > 2 4pf RNA £ &7 F #&

& (reverse transcription)i® 4% » #-RNA g = cDNA > £.* #%:3% D2VNS3 & * erprimer & {7 PCR »

B 13aDNA 2 A M 7 L+ ] 55 300bp DNAEEF > f & 4 /5 6 31 36 -] preot 23> 7 4 12 hpi
EEB AR 0 25 [EPEFRen B o TP AR R BT o DV AT R Flms e s

HAF e (RNAO)T fFxflwmre e 2 - aieF &Y > J1* ¢ #F €4 D2V % 9 BHK-21 e
k% 1% positive control » ™ i e # % D2V (heat-inactivated D2V) 3 iFim?e 2 X g 4 e
negative control o ¥ ¢ » “,f 1M D2V € i~ NPC-TW06 @z @ > B3k 353 D2V NS3 § % ¢
primer i& {7 RT-PCR» "% D2V i& » iz (5 £ 3 & 747 WA - 2B 13b 7 » <] ¥ 5 lkb %
BB % 24 hpi 3R> 2t PR A RAFY T 36 hpi o Ao D2V & 4 NPC-TWO06 iwmr& t2 24 -] p=
BieeFA W T P AR - EFR A 36 FREEF -

F R e D2VR A1 € R & T3 B EMBITap L e

HRiT
KL TR A 4T EARY o AT it 8B B B Tl hd st L ¥ g B
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L EP A AREFALR S Fla AL F P A el BPancRE T LD P AL me g AR
FaF 3 r A 4 e L0 PRES R o BD2V AR 4+ A e (NPC-TW06) » B 247 FF F R
2115 Je B % % (conditioned medium) » £ #- 35 £ % AR F A LR Lo F ) 4 o
(ECV304) » (55 = 2 £ 15 > feBlw¥e F-v T (protein extraction) » ™ & = 8% * (Western
blotting) 4 7+ iR ReAR B E-d hERHY  BATF G Y Al L g AL e
(human dermal microvascular endothelial cell line HMEC-1)% D2V j& % {5 £ w2 3% & 8h(cel ]
junction)4p B 1 ¥l occludin(OCLN) feim®2 ¥ o & € x> i 7 F Pz i & 1 (Talavera,
Castillo et al. 2004) o #rr4 » A3~ P& OCLN A Flid s & ¢ p & Jwfe (ECV304)3d 15 14 e ¢
gk ie A ¥ o A 14a. 7 0+ & e (NPC-TW06) A B g % £ &+ (aD2) &8 1 e f 4 3
(iD2)(Huang, Lei et al. 2003)sp4 4812 [P fesn ik  E ¥R E2REEP A
wiz (BCV304) » %548 | i & (8 FBimie v » B w7 OCLN v 2 E - Bl¥P 2% ¥
b A e oA x5 moi=b hD2V(aD2IRE F 4 hpisiug £ir & X £ F e D2VGID2) B % ¢33 %
eAprt o R dme OCLN ehgev £ JER 0 - LV R caap SRR 4 P B 4o @ v 4R (8/12
hpi) « ¥ - CELBE R e TR e e s & R N L e OCLN Bed cnR R o i
B 14b ¥ ¥ #RAXF A e g A L wiedus 2R g @ p Lwe OCLN 2B { T © K& R
14a frf@) 14b % % » ¥ BLE I} £ % junction protein-OCLN éh%& L& € F1+ A w¥ g 4 7 F

PR A Ropd onif A ot

oo

4 A e (NPC-TWO06) & & D2V 1 $tp A sn¥2 (ECV304)+ SRR EASE iy -2k
zid B - D2V op4 B-d ity
AT P S T AT EARE B 14 % v 4§ b L e (NPC-TW06) % D2V g %75 » ¥ it

Ad - LTS ea P PP A e Rt s Ropa { U E ] L wie R
IR A FP A AP L D ARBE E e 2T LR AP T S
AFEd R - FAD2VmA oo ety et B 3 B w4 L D2V ¢ NST ~ NS2A ~ NS2B ~ NS3 »
NS4A ~ NS4B ~ NSH ff,iﬁ% F-v i & & F(overexpression) B A B B iE » fmie ¢ 5 S RS
EFP~'wmre RNA > i€ {7 quantitative real-time RT-PCR> L% 7 it B8R0 A lwe I 2 F AT ©
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plasminogen activator inhibitor II(PAI-2) % — & i 2R & (% 4phf cnF]3 > 30l B r R
i B8 v RIS g & ¥ R % (Carlos, Oishi etal. 2005) &'t 7 % # > PAI-2
SRR i el %Lﬁ-ﬁﬂ,j*ug%f%"% BAR TP ATFIRRYRE AL Y T 55 & (average log
intensity ; A) %3 (A>11) » #TEH P A FFLBRRZ N e B F Btk Fl o e FiE R £ R
B v FHA P D R D2V BB PAI-2 L RARF A FAp 00 - Bl 15a @ ¥ 5 7
PR R E e R 45\1@&%‘\%)’%% Fv FiwT (cell only) » PAI-2 X714 E 272 B FR
LY g iEeec e P Liwmie 4 D2VERE R 4812 ] PFPAI2 £ TRAEPFRV I Sem R o B R
ZMpd H - 30 (8O PAI-2 A B Shi RARE X 7 Bimie g A D2V AR 00 o ¥ 0 BB
B(12-24~36~48 | PF)imie £ B 4 N iE A £ T PAI-2 4 4558 (B 15b) - D2V & 254 ik
Tomed PAI-2 AT A B AR EE e AL TR AL EA LRI FHEFRMERE
ik o R ART F R0 PG PAI2ATIAZRES A S BB A L e £ P LS HA

Amre e R e R 2E R X H - DRV A B T -
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LS
AT T A A B A TR R i s o 3R D2V R 4 A e s A FenA TR o
APTREEFI L LR RS - LR R e i SR e B R A A
BREMEEIRE B AV L ERpA R REARDE - S o P w1
GRS E A SR Tet Sri sl Rulis Iy S LR Ll N - S A R R IS
Lt e g o PPy ERP L% B NRAEPH TR RAFNEAEHFIF I TE
R R ETR ST S E A REXLBR L -

Flik L G i a BV BN FENLRE R PIEEBFLRRIKT] AT

ML el F g g o
B 2oMrirD2VH Awe s g 8% G474 2 el 1R > 1% 3anid £ it 5] 5
Flda &P f5 g et LA R B 10 2 FLR A 4 (genetic network) B 1% e

Pk 7| A SR NAR BT HRELIEMN P R EF LR £ R(significant
expression)EfTAHEH » VA S A FH I AR ERM AL FIFEE L REF KL TFFE o LRE R 4 LT
HLURA D PFREDLIRABFLEFLE > FAIE ) - CAFLAREIGR LT H 4cn
R P V- HIAFZREER LR e LM (B 1b) - 8 AFFH 4 2 RERR D
AT > BF LR OH i FE(function group) 3 & e R irhmre it F M- 2 LM E BB IIF
P AR LRI A Dk TRk A P AR Rend B L e F R L e Y o i
# L F &7+ (proinflammatory factors : eg. INF-o) € PP & 4 3R> jF it dmre 3t 17 = 841
AT A {1t F A e cnd 3k Mg 7+ £4F W (Warke, Xhaja et al. 2003;
Cardier, Marino et al. 2005; Limon-Flores, Perez-Tapia et al. 2005; Liew and Chow 2006) -
AR R me R WP R LS B ,jﬁ%}i‘}‘é i (B Ib group 1) o ¥ & _F] ¢

Aimre $t D2V E BB B S AT e BB G BeiE o b o SR A PR A e 2 LB VR Pk
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FFEP o dmiE N v %‘r@ﬁ%ﬁ LEE s BFEX AR 1b group [II/1V) - @ & L% F Jg4p
B ek F1 4 g8 b2t vz ek (cytokines 5 eg. interferon)frd® it % (chemokines) « &1 F &
b B F Bseh— %4 > 1% clusteranalysis & m? g 4 7 F PFR BE{S 3K 71 & TRABS (T4 3
FTRRI AAMEF B Y S L sip b ok 7] Clr 4o Cda i B 2 Bi‘ﬁ?%fihx A (R
Ibgroup [1> B 3)» T AFINLARERL T § RBLAF Rehlwie i frdb i k0 M A
FlA TR AR R EAEEY F REme Lt~ B R 2 OB 3) o
SR F RN R ST SR S S IR S U S L S kR S

AP degB e irie S i 4 H L gl FIPLSCRI(®] 5) » PLSCR] % — fm®e kv » X
interferon 8 growth factor /& it » & 7 @i mPe 2 & £% & it (activation of cell binding)
AR K AT~ BBk SAp M 39 ¥ (coagulation proteinase)i%’-“,lfi | % i 5 (Warke,
Xhaja et al. 2003; Wiedmer, Zhao et al. 2004) o %2 & fm¥e p F-v %?@ﬁa?]# Ao FeA T
SSR1 v VPS33A # RAF ¥ (W] 4) » 7 it ABI A M-& Wk g 3 3k Ap B e R 30 F
(protein targeting to ER)# & ?Zg:ﬁfai Sp ke @ F I e siE 7 b8 iR (vesicle
docking during exocytosis)#>iFd Bgdfek & - RAF W% 3 i+ oo B R R I
Fis w2 a LR H W AT mE o

BEARETHEOAFEY S FEME AT FEFRFEOLRABTEFLIE VLA AE S KL HE
T e A TGOS B R AR AN PN B L s sk P level SR E > A EY FAHEHY
FARA N B P - HAF AR L - B SR AFAFARE TR 0] e Fl 4
MR AR A ERR(BIb.group V) o ¥ - HAFLRAER 2 Hipr o BF
# ¥ i # P 7 porphyrin® ## #5 * (B1b group VI) o Porphyrini - ¥ £ & B+ (4r:

BB W F REERESD S FREAEBESIFEFE TR

~=

¥ 3 R34 ke 22 (heme) o Hemesnit 38F4 & %‘%d heme oxygenase-1 (HO-1)#.i » & 2
biliverdin ~ P53 auidp+ 2 — § 1 5 - HO-140# it ¢l #theme*t » EHIVE Z ™ » & €34
He g Z2 g LR BIE S & mie }‘gﬁ“ k3 EH[Ve~ & (Devadas and Dhawan 2006) 3 7
porphyrin®#ig F st L w e XDVR L s F LM 27 A me 7 L 50 B LB
2N F i RIS EHEA T o JARIID group ¥ TAR;H A FEAFILR IR T i
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Lpd A Er R P L WL e b i F o B AR T - MF AR i
HL PRI R HEr o DRVA TS ARNA L H A4 Alwre ¥ ik (7 AF 0 B AR
§ M mamre RSP T 0 KA e R e PR A ATAREEN S TR
B BF FURA RIRD T e AR REH AT ARETHART A F w0
PREPEFINRE O BTopaRFweld o vl E;ﬁd A P REFRAF A e
% o

Mt 7 F 4241 * K means #c#8 2 DAVID site mt GO 4 #F & SLi8 (774 iy A 3 (s > 7L

]

ESUIE S
MEFARDS LR S weip 3 £ A BARAL D 4] o T % GenMAPP Sch 4 471 > o2
#H 341* K means #c#8 2 DAVID site ~ {1 g% dpiuncha it L b » T RRI| - Lopa &
0% (5 IR RTEY BT oA A TR B A i BA RIS pE i lAsa R
FREFIFSRE e AAFMANS 6 0 pF Y ET e S FIHTATSFL 2 % i
v rdlp 4 A7 W INIPL 4o IL-8 A P12 E > @ B A PRV A f 2 wmve @ e 747 P -
Foobo Fhd Frgl EDNL 2 1> & NF- B a8 U B EIE 2% 1 > &a HiEp+ & r ik
2 % € (Browatzki, Pfeiffer et al. 20050 o #trz » % 5 f 4 472 2 i FacL 7] F A 2
1 VHmE R EA AR Tk Bl REE M E -

KR E v P A mie SRR Bp Lo IR AT R ERS £
(response to stress)% w? B[4 (cell junction)z: ‘m*s %t ¥ (cell adhesion)4p B enfk ¥] %

DI o B10cx B11¢ 7wt B4 F fr e 3FAp M AR F] 5 5 & I E A 4o ek F](Jreytokine
M AT > S B R e S EAM R TS L AR AT o e AR B
O XA - B H W opA g AT 7 E o West Nile virusa 2 7AF WM > § A%
Toll-like receptorip B % % ¥ &% » %% blood-brain barrier(BBB):if i% (£:x % » EWest
Nile virus{ % i€ e w? B 4 chF it 43¢ (Wang, Town et al. 2004) - ¥ ¢t » HIV¥ gpl20
Fo € @ BBBp A wfe il 35 M 4o > T %F f2tight junctionAp M -9 > 4e:Z0-1-~70-2~occludin °
#d s faiEr BAeHIV2 toxic humoral factorsil #&BBB:i& )¢ fw4! ik st g < HIVAR B 12
% A g (HIV-associated dementia)(Kanmogne, Primeaux et al. 2005) - A& 3 @ > fffia—%},é
At A dnre s e WIHARM B0 ARE K @ IR S PR 40 FlUbpd 2 e

26



GES-EEF UL S EE AN LY S IWEUEY W LR FoEY
HeE tlgcis B HUEBER o Vb BEARPEAFIL-8AALTDVE 4 & % vz ) i
COVELES BERS Vi R ST LI AR TERE L F I L A 1
¥ &% (Raghupathy, Chaturvedi et al. 1998; Huang, Lei et al. 2000; Juffrie, van Der
Meer et al. 2000; Chen and Wang 2002; King, Anderson et al. 2002; Avila-Aguero,
Avila-Aguero et al. 2004; Dewi, Takasaki et al. 2004; Moreno-Altamirano, Romano et al.
2004; Talavera, Castillo et al. 2004) - #Am > ik~ F%* IL-8LREHK - [L-84& R
Bt d R AR P A Flwei a7 FAEwEY €5 7 ki R 54 (Bosch, Xhajaet

al. 2002; Medin and Rothman 2006) -

<

Lo HBEFEDNR L) A im § MM A MR R EREEY ) AT ERRE S R

Y

EARRA X Uinmie koo KRR A RN L T 3] FL M A Ak g b
A0 Fe 3 & R (DMEM) ® > #7022 12 NPC-TWO06 §= ECV304 4 %] 5 + & frp & fm¥e F St o L
F 7 % EF D2V ¥ g % NPC-TW06 12 ECV304 w2 ¥ &7 & % 47 W& 42 (Liew and Chow 2006) -
% D2V R 4 e NPC-TW06 fmPe 2_ 32 % ;%8 & ECV304 » B.% tight junction ® occludin(OCLN)
F-v ZIFm o OCLN % - % %3¢ (transmembrane protein) » % protein kinase C (PKC)
pathway A 2 it 4 H o F > &d ¥R itwe B i = 3 58 (Andreeva, Krause et al.
2001; Feldman, Mullin et al. 2005)  OCLN #p A fm?z ¢ s # fole = ¢ Flinbe < D2V R %
Fh TR R dn%e tight junction B HEFC% » i 1 & e i % B3 4 (Talavera, Castillo
etal. 2004) « AA#H > FHEE? > R ZEL DR L Lme i nd i) 4w
TEEIPM A ? OCLN v 2R EER " ot A IR 2§/ FF L PEP Lo
e E e M pigAe & % N F S e R 5 (Avirutnan, Malasit et al.
1998) > @ o RiF N2 & R Pl F A B e o T B AR KT o OCLN 3od 2R E R R A
FARAY LA R A [ VR A L LR HA L mre A4 it 5 RN
BYLOPL FopA Fonll Rk AR AR 2 B BRI LR BN o
BRI Lent g e (NPC-TW06) € $p & 22 (ECV304) A 2 B4 i®* 16> 8- H 7 12
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PALRE LTS R A R0 ATIEY N RA R BopE Ry TR~ AL e (ECV304)
PERAR BRwEERARRBS B9 60 H L BF AP M A FIPAI-2 hd A AT &
i R DIVE ARG - R BAfRAR A PPV R AET D2VE AR A e g
FRE S s ,?fufi.‘cg&‘ﬁ;ié it (Avila-Aguero, Avila-Aguero et al. 2004) - PAI-2 ¥ - %2 4.k
n % ¥t(coagulation pathway)4p B & #] » 3 & # it 5 #74] tissue plasminogen activator(tPA)
fe urokinase i€ * > i@ & plasminogen # ;% 7% 1* = plasmin’ 73 L # it o AAF %P T &
BLEIE- pd v R ARABEE e IR 4 D2V A RARE - R > PR R TS PAI-2 2 &
Ha AT bl g A a il Lt SR A R AT REFAR AR
Hem bt dme? @24 T2 &% RITEZER Y A wiep Llme g o 4 F B

| ZAReho ¥ PAI-2 & MV i AL A AFIF R P8 P28 B2 D2VR 97K o

AR AT Lt D2VE RS § R P B T 2 A D

HRIT e A e il i IR o ?%‘ﬁﬁ%‘%’» tight junction ¥ occludin(OCLN) #-¥

=3
m‘ﬁ

FIFR > VR HH B A wre il AR o junction protein(4r:Z0-1 ~ Z0-2):E 7 £ IR

BaEed o Y AR A S E RGeS X EAT R b P e Rk

(Talavera, Castilloetal. 2004) > #r& 2 47 & fm?2 T [ 38 & (transendothelial electrical

resistance ; TEER)(Dewi, Takasaki et al. 2004) > miE- #Z%FE F & me P L o 3

Py g S mie il B o mint A A L i st it 18 ¥ - A 3t Loma
3

2252
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Z#.— . List of primers for microarray profile validation

Gene Left primer Right primer Amplicon No. of
(5=23) (5°=>3) size (bp) probe
PAI-2 catggagcatctcgtccac actgcattggctcccactt 109 1
C3aR1 gccttcagctactgtctcagttt agaattactgggggctcattc 111 76
TIMP1 gggcttcaccaagacctaca tgcaggggatggataaacag 71 76
TNFAIP3 tgcacactgtgtttcatcgag acgctgtgggactgactttc 76 74
Col4a6 tcttggcatcaatgggattc cattacagccatccagacca 77 57
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Cluster ID Symbol Description

Hs.450230 IGFBP3 insulin-like growth factor binding protein 3

Hs.268887 STK17A serine/threonine kinase 17a

Hs.297324 TIMP3 tissue inhibitor of metalloproteinase 3

Hs.521456 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b
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Cluster ID

Symbol

Description

Regulation of cell cycle

Hs.122346
Hs.298654
Hs.504609
Hs.126256
Hs.502876
Hs.73793

MAD2L1BP
DUSP6

ID1

IL1B
RHOB
VEGF

MADZ2L1 binding protein

dual specificity phosphatase 6
inhibitor of DNA binding 1
interleukin 1, beta

ras homolog gene family, member B

vascular endothelial growth factor

Positive regulation of signal transduction

Hs.189119

Hs.29282
Hs.73793

CXXC5
MAP3K3
VEGF

CXXC finger 5
Mitogen-activated protein kinase kinase kinase 3

Vascular endothelial growth factor
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Cluster ID  Symbol Description

Intracellular protein transport

Hs.90073 CSE1L CSE1 chromosome segregation 1-like
Hs.370503 FYB FYN binding protein

Hs.166924 SEC13L1 SEC13-like 1

Hs.491351 CLTC Clathrin, heavy polypeptide (Hc)
Hs.470588 KPNAG Karyopherin alpha 6 (importin alpha 7)
Hs.114033 SSR1 Signal sequence receptor, alpha
Hs.188634 SNX1 Sorting nexin 1

Sulfur compound biosynthesis
Hs.315562 GCLM Glutamate-cysteine ligase, modifier subunit
Hs.512841 HS6ST1 Heparan sulfate 6-O-sulfotransferase 1
Hs.118725 SEPHS2 Selenophosphate synthetase 2

Carboxylic acid metabolism
Hs.113094 CORO2A Coronin, actin binding protein, 2A

Hs.289347 DHRS3 Dehydrogenase/reductase member 3
Hs.315562 GCLM Glutamate-cysteine ligase, modifier subunit
Hs.460929 GOT2 Glutamic-oxaloacetic transaminase 2

Hs.380740 GOTI1L1 Glutamic-oxaloacetic transaminase 1-like 1
Hs.497200 PLA2G4A Phospholipase A2, group IVA
Hs.118725 SEPHS2 Selenophosphate synthetase 2

Amino acid metabolism

Hs.113094 CORO2A Coronin, actin binding protein, 2A
Hs.315562 GCLM Glutamate-cysteine ligase, modifier subunit
Hs.460929 GOT2 Glutamic-oxaloacetic transaminase 2,
Hs.380740 GOTI1L1 Glutamic-oxaloacetic transaminase 1-like 1
Hs.118725 SEPHS2 Selenophosphate synthetase 2
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Cluster ID

Symbol

Description

Immune response
Hs.524760

Hs.413924
Hs.62661
Hs.458414
Hs.523847
Hs.532634
Hs.20315
Hs.437609
Hs.47338
Hs.517307

OAS1
CXCL10
GBP1
IFITM1
G1P3
IFI27
IFIT1
IFIT2
IFIT3
MX1

2' 5'-oligoadenylate synthetase 1

chemokine (C-X-C motif) ligand 10

guanylate binding protein 1, interferon-inducible
interferon induced transmembrane protein 1

interferon, alpha-inducible protein

interferon, alpha-inducible protein 27

interferon-induced protein with tetratricopeptide repeats 1
interferon-induced protein with tetratricopeptide repeats 2
interferon-induced protein with tetratricopeptide repeats 3

myxovirus (influenza virus) resistance 1

Plasma membrane organization and biogenesis
Hs.130759 PLSCR1 phospholipid scramblase 1
Hs.477869 PLSCR4 phospholipid scramblase 4

Response to pest - pathogen or parasite

Hs.524760 OAS1 2'5'-oligoadenylate synthetase 1
Hs.523847 G1P3 Interferon, alpha-inducible protein
Hs.532634 IF127 Interferon, alpha-inducible protein 27
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Cluster ID  Symbol Description
Hs.111749 PMS1 PMS1 postmeiotic segregation increased 1
Hs.153546  CDC23 cell division cycle 23

Hs.211602 SMC1L1 SMC1 structural maintenance of chromosomes 1-like 1
Hs.485616  DST dystonin

Hs.514303 PHB prohibitin
Hs.523718 SFN stratifin
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Cluster ID  Symbol Description

Porphyrin metabolism

Hs.465221 FECH ferrochelatase
Hs.198072 PDE4B phosphodiesterase 4B
Hs.501376 UROS uroporphyrinogen Il synthase

Negative regulation of nucleobase,nucleoside,nucleotide and nucleic acid metabolism
Hs.162125  GLIS3 GLIS family zinc finger 3
Hs.155204 ZNF174 zinc finger protein 174
Hs.407694 ZNF350 zinc finger protein 350
Hs.377090 ZHX2 zinc fingers and homeoboxes 2

Regulation of transcription

Hs.838 CD80 CD80 antigen (CD28 antigen ligand 1, B7-1 antigen)

Hs.522572 RP13-297E16.1 DNA segment on chromosome X and Y

Hs.162125 GLIS3 GLIS family zinc finger 3

Hs.299560 KIAA1862 KIAA1862 protein

Hs.107740 KLF2 Kruppel-like factor 2

Hs.201671 SOX13 SRY (sex determining region Y)-box 13

Hs.479602 APBB2 amyloid beta (A4) precursor protein-binding, family B, member 2
Hs.98586 DMRT1 doublesex and mab-3 related transcription factor 1

Hs.102408 EYA4 eyes absent homolog 4

Hs.319171 NFKBIZ nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor, zeta
Hs.479396 RBPSUH recombining binding protein suppressor of hairless

Hs.462983 THRAP4 thyroid hormone receptor associated protein 4

Hs.5638 ZBTB26 zinc finger and BTB domain containing 26

Hs.386162 ZNF100 zinc finger protein 100

Hs.155204 ZNF174 zinc finger protein 174

Hs.25040 ZNF239 zinc finger protein 239

Hs.407694 ZNF350 zinc finger protein 350

Hs.377090 ZHX2 zinc fingers and homeoboxes 2

Regulation of cell cycle

Hs.445893 KHDRBS1 KH domain containing, RNA binding, signal transduction associated 1
Hs.479602 APBB2 amyloid beta (A4) precursor protein-binding, family B, member 2
Hs.298654 DUSP6 dual specificity phosphatase 6

Hs.485616 DST dystonin

Hs.65029 GAS1 growth arrest-specific 1

Hs.624 IL8 interleukin 8

Hs.78466 PSMD8 proteasome (prosome, macropain) 8
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Cluster ID  Symbol Description
Hs.196384 PTGS2 prostaglandin-endoperoxide synthase 2
Hs.528334 FAAH fatty acid amide hydrolase

Hs.198161 PLA2G4B phospholipase A2, group IVB
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Functional categories Symbol Description Expression pattern
Filopodium formation FGD6 FYVE, RhoGEF and PH domain containing 6 0
Erythrocyte maturation EPB42 erythrocyte membrane protein band 4.2 J
Axonogenesis APBB2 amyloid beta (A4) precursor protein-binding, family B, member 2 ¢

DCC deleted in colorectal carcinoma J

PARD3 par-3 partitioning defective 3 homolog J

PAX2 paired box gene 2 y
Negative regulation of axon extension

RTN4 reticulon 4 0
Axon guidance SEMAGBA  semaphorin 6A 0

Establishment and/or maintenance of cell polarity
PARD3 par-3 partitioning defective 3 homolog J

Maintenance of epithelial cell polarity
ANK1 ankyrin 1, erythrocytic i

Regulation of cell shape
CDC42EP3 CDC42 effector protein 3
EPB42 erythrocyte membrane protein band 4.2
FGD6 FYVE, RhoGEF and PH domain containing 6
PALM2 paralemmin 2
SPTA1 spectrin, alpha, erythrocytic 1

<< < <
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References

Factors/pathway related to cell permeability

Avila-Aguero, Avila-Aguero et al. 2004

Bethell, Flobbe et al. 1998
Bonner and O'Sullivan 1998
Bosch, Xhaja et al. 2002
Carlos, Qishi et al. 2005
Carlos, Oishi et al. 2005

Carr, Hocking et al. 2003
Chaturvedi, Agarwal et al. 2000

Chen and Wang 2002

Dewi, Takasaki et al. 2004

Espina, Valero et al. 2003
Fernandez-Mestre, Gendzekhadze et al. 2004
Hocke, Temmesfeld-Wollbrueck et al. 2006
Krishnamurti, Peat et al. 2002
Krishnamurti, Wahl et al. 1989

Liew and Chow 2004

Mairuhu, Mac Gillavry et al. 2003

Medin and Rothman 2006

Srichaikul and Nimmannitya 2000
Talavera, Castillo et al. 2004

Tseng, Lo et al. 2005

Van Gorp, Setiati et al. 2002

Wills, Oragui et al. 2002

IL-1b, IL-6, IL-8, IL-10 and TNFa,protein C(PC),protein S (PS), d-dimer
(DD), fibrinogen (FGN) and activated protein C(APC)
IL_6,sICAM-1,TNFR

Coagulation, thrombolysis, adhesion molecules,IL-1a, TNF-a
IL-6,IL-8,NF-kB

Increased fibrinolysis

Coagulation abnormalities

TNF-a, IL-1b,IL-6 and IL-8,sVCAM-1

Human cytotoxic factor,IL-1b, TNFa,|L-8,hydrogen peroxide,|L-4IL-5,IL-
6,IL-10,IL-13,histamine ,heparan sulfate

TNFa, IFN-a, IL-1b,IL-8,IL-12MIP-1a,RANTES

TNFR,sVCAM, TNFa,IFN-r,IL-2,IL-6,IL-8,IL-10,adhesion molecules
IL, TNF, nitric oxide(NO)

TNF

Loss of cell-cell adhesion,activation of inflammatory response
E/P-selectin,PGI2,IL-1, TNF-a

PAI-2

TNF-a, IL-1, IL-2, IL-6, IL-8, IL-10, IL-12, IFN-r

Activation of coagulation/fibrinolytic systems

NF-kB,IL-8,AP-1

TNF-a, IL-2, IL-6, IFN-g, PAF, C3a, C5a and histamine
Actin,occludin,IL-8

VEGF

activation of the coagulation and fibrinolytic systems
PAI-1,plasminogen
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Cluster ID

Symbol Description
Cell adhesion
Hs.461086 CDH1 cadherin 1, type 1
Hs.167368 CTNNA2 catenin alpha 2
Hs.531668 CX3CL1 chemokine (C-X3-C motif) ligand 1
Hs.2633 DSG1 desmoglein 1
Hs.624 IL8 interleukin 8

Immune response

Hs.53155
Hs.531668
Hs.62661
Hs.437609
Hs.126256
Hs.624
Hs.196384

CFP
CX3CL1
GBP1
IFIT2
IL1B

IL8
PTGS2

properdin P factor

chemokine (C-X3-C motif) ligand 1

guanylate binding protein 1, interferon-inducible
interferon-induced protein with tetratricopeptide repeats 2
interleukin 1, beta

interleukin 8

prostaglandin-endoperoxide synthase 2
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Unigene ID Symbol Description
Cell junction
Hs.162754 LIM2 lens intrinsic membrane protein 2

Focal adhesion
Hs.471014 TLN1 talin 1

Hemidesmosome

Hs.631992 DST dystonin
Intercellular junction
Hs.194654 BAIl1 brain-specific angiogenesis inhibitor 1
Hs.631992 DST dystonin
Hs.292549 DLG1 discs, large homolog 1
Hs.412597 DSG2 desmoglein 2
Hs.1925 DSG3 desmoglein 3
Hs.534395 PKP3 plakophilin 3
Connexon complex
Hs.296310 GJA4 gap junction protein, alpha 4
Hs.591234 GJB2 gap junction protein, beta 2
Hs.522561 GJB3 gap junction protein, beta 3
Tight junction
Hs.514423 CACNG4 calcium channel, voltage-dependent, gamma subunit 4
Hs.251391 CLDN16 claudin 16
Hs.522746 CLDN2 claudin 2
Hs.505337 CLDN5 claudin 5
Hs.513915 CLDN7 claudin 7

44



No. of genes

© o
E
[}
BB
S5
[
£ £
-

ahr Cys/Cy3
8hr Cy5/Cy3

12hr Cys/Cy3
36hr Cy5/Cy3

h Gene function p value

Group | Group |
Positive regulation of programmed cell death.............cocoveiiiiiiiiii i e 0.012082424

J\

Group Il Group Il

J ACULE-PNASE TESPONSE. ... iiie ittt eee ettt e ettt et et e et e e e e 0.008981446
h Regulation of Cell CYCle...........ouiiiiii e e 0.014992606
Positive regulation of signal transduction..................eviiiiiiiii i 0.04018037
Group I Group Il
Intracellular protein tranSPOIt............ooiiii i 0.011359851
Sulfur compound bioSYNESIS............coiiiiiiiiiii 0.011376823
Group IV Carboxylic acid metaboliSMm.......... ... 0.037307157
AmINo acid MetaboliSM...... ...t 0.04161558
Group IV
IMMUNE TESPONSE......uuiiiiiit et e e e e e e e e e 0.007446496
Group v Plasma membrane organization and biOgeNESIS. ...............ccueeiriierieiiiieeieeee e 0.016532822
Response to pest, pathogen or parasite...............ccooeviiiiiiii i 0.019909383
< Group V
REGUIALION Of CEIICYCI. .. vttt it e e e e e e ae e ee s 0.022563924
Group VI Group VI
Porphyrin MetaboliSM..........ieii i 0.009724706
Negative regulation of nucleobase, nucleoside,nucleotide and nucleic acid metabolism..... 0.011405176
9 Regulation of transCription...............cooiiiiiiiii 0.032232512
Group VI Regulation Of CEIICYCIE. .. ... .. e 0.046873217
Group VI
7 Group IX
: Group X

il Lo APVTDRVRRZE IR IR o ST B (up) W (ST 2 B3 (down)iogL
Rle
b, B B AR P R T IR IR e L PR ) e

45



Biological process

|

Development l Establishment of
localization
0.00972 Cellular physiological
L process 0.02684
Morphogenesis 0.03473 l
0.01543 Regulation of
. l physiological
process
l 0.02982

|
|

Positive regulation
of programmed
cell death

0.01208

P EHAE EpaY

7 1GFBP3

caspase @ - ®

l T T 1ivp3
Apoptosis A{M
Stress

(eg. DNA damage)

Nucleus

q?ﬂl 2a. 91— —jj S HET GO ) Zl%l—,i ﬁHIF@ﬁE" "iﬁj ﬁ‘-ﬂyi’ P [;Ej
o, T AT -0 (OB A % 3.2 e

46



Development
0.00048

Biological process

l

Organ
development

0.0195

Regulation of

biological process

0.00054

.

Morphogenesis
0.02324

q%.‘.' 3a.

3b.

}

Response to
wounding

0.04307

:Dcz—ﬂ

4

E

%

' '
' '

Regulation of
physiological
process

0.00585

}
‘

|

Regulation Regulation of
of cell cycle signal
transduction
0.01494
0.03127
MAD2L1BP
DUSP6 l
ID1 Positive
IFE&I%B regulation of
VEGE signal
transduction
0.04043
CXXC5
MAP3K3
VEGF
SRl AR AR N

Tissue damage

l Complement activation

<N

Classical Alternative
pathway pathway

C1 complex
(C1r,C1s,Clq)

|+ c« T

P
C4b

P
C2a C2b Cda

14— C3
C3a

Expression of peptide
mediators of inflammation,
phagocyte recruitment

47

Acute-
phase
response

0.00898

Regulation of
metabolism

0.04731

CiR
C4A
FN1

V2 TR R GO ST R AR b TR 5T e H P
S TE R R, R N (CLrAICAR) o & Pk i s feh [ fg['




Biological process

!

Cellular process
0.00064

|

Cellular physiological process

0.00015
Sulfur Amino acid | | Carboxylic acid Protein transport
C(_)mpoun_d metabolism metabolism 0.02065
biogenesis 0.04162 0.03731 l
0.01138 CORO2A CORO2A Intracellular
GCLM GCLM 2'2533 protein
HS6ST1 GOT2 transport
SEPHS?2 GOT1L1 GOT2 P
SEPHS2 GOT1L1 0.01136
PLA2G4A
SEPHS2 CSE1L
FYB
SEC13L1
CLTC
KPNAG
* Pl = Frs & €7 ™ SSR1
SNX1

[ 4. BV TV 0T FEE GO ST B AR [ Vet Tl 03 R H P

48




Group IV

—

Biological process

'

Response to stimulus

0.00166

— ]

Response to
biotic stimulus

0.00232

Response to
external stimulus

0.04151

4,///”////1\\\\\\‘\\\\\‘

Organismal
physiological
process
0.00139
Response to
stress
0.00196
Defense
response
0.00512
OAS1 Immune
MX1 response
CXCL10
GBP1 0.00357
IFITM1
G1P3
IFI127
IFIT1
IFIT2
IFIT3

* P e 8 #rn ™

qgﬁl 5. 853 “lfjfﬂ

Response
to external
stimulus

0.01711

'

Response to
pest ,pathogen or
parasite

0.0199

OAS1
CXCL10
G1P3
IFI27
STAT1

O\

Phospholipid
scrambling

0.0075

£ GO T i aki ] IFE*[SE‘[fkﬁJ 5T RN H P

49

Membrane
organization
and
biogenesis

0.0424

l

Plasma
Membrane
organization
and biogenesis

0.01495

PLSCR1
PLSCR4




Biological process

!
Cellular process

!

!

|

Regulation of cell cycle
0.0026524

PMS1
CcDC23

SMC1L1

DST

PHB

SFN *Pfifg = HrE & Ay

=
(o]
o
i
Y1
—
YNy
A
A
“ﬁ%
ikt
)
O

[Vt 1= 5 B H P

50



FECH
PDE4B
UROS

Biological process

|

Cellular process

.

N

Cellular metabolism

'

/\ Regulation of cell cycle

! '

0.046873

porphyrin
metabolism
0.009725

negative regulation of
nucleobase, nucleoside,
nucleotide and nucleic acid
metabolism

0.011405

regulation of
transcription

0.03233

GLIS3
TNFAIP3
ZNF174
ZNF350
ZHX2

RS RN

CD80
RP13-297E16.1
GLIS3
KIAA1862
KLF2
SOX13
APBB2
DMRT1
EYA4
NFKBIZ
RBPSUH
THRAP4
TNFAIP3
ZBTB26
ZNF100
ZNF174
ZNF239
ZNF350
ZHX2
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Cellular process
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Fatty acid metabolism
0.00746

.

PTGS2
FAAH
PLA2G4B

Arachidonic acid metabolism

0.04553

PTGS2
PLA2G4B
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Functional GO categories

il -1 B B PI T B IR IR P ok

Immediate(1-4 hpi)

- = £ c
£ & N ©
< 00— ™

phospholipid scrambling

RNA processing

DNA synthesis during DNA repair

alcohol catabolism

branched chain family amino acid metabolism
cell cycle arrest

cellular morphogenesis during differentiation
G1/S transition of mitotic cell cycle

fever

protein amino acid dephosphorylation
glucose catabolism

positive regulation of angiogenesis

skeletal development

protein depolymerization

regulation of exit from mitosis

endothelial cell differentiation

induction of apoptosis by extracellular signals
viral genome replication <

actin filament capping

calcium-mediated signaling <

cell motility

insulin receptor signaling pathway

negative regulation of cell organization and biogenesis
cell surface receptor linked signal transduction
transforming growth factor beta signaling pathway
protein folding

protein ubiquitination during ubiquitin-dependent protein
catabolism

phosphate metabolism

protein kinase cascade

negative regulation of S phase of mitotic cell cycle

B cell differentiation

respiratory gaseous exchange

G1 phase of mitotic cell cycle

intracellular signaling cascade

mitotic metaphase/anaphase transition

Early(8-12 hpi)

signaling pathway

gametogenesis
ethanol oxidation
defense response
DNA packaging
immune response

regulation of GTPase activity <

response to pest, pathogen or parasite

striated muscle contraction

regulation of protein amino acid phosphorylation
smooth muscle contraction

regulation of G-protein coupled receptor protein <

endosome transport <=
Golgi to endosome transport

cellular morphogenesis <

heparan sulfate proteoglycan metabolism
lysosomal transport

inositol phosphate-mediated signaling
regulation of blood pressure

positive regulation of T-helper 1 cell differentiation
regulation of actin polymerization and/or
depolymerization

receptor mediated endocytosis

protein kinase C activation
nucleocytoplasmic transport

lysosome organization and biogenesis
negative regulation of cell growth
maintenance of protein localization

Late(36 hpi.)

P=0.01
0.01<F=0.0%
0.05<F=0.1
0.1<P

HIALR R pOT g 8

thermoregulation

cellular macromolecule catabolism
response to wounding

viral entry into host cell

pyruvate metabolism

epidermis development
microtubule-based movement <«
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pathogenesis

positive regulation of apoptosis

symbiotic interaction between host and other
organism <«

positive regulation of transcription from RNA polymerase Il
promoter

Golgi organization and biogenesis
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viral genome replication

ViRAL GENOME REFLIC NEGATIVE REGULATION OF RETROVIRAL (
ENOME REFLICATION Gene Database
209L1_HUMAN Hs-5td_20051114 gdb

ceLz APDRECH: Expression Dataset

CCLd RETROVIRAL GENOME REPLICATION pMame: significant up and down expression_dh
Ciodor Set: Fold change

cnzﬂg SUPTSH Gene Value: 4h_M

REGULATION OF RETROVIRAL GENOME RESignificant up and down expression

CTBP1 LICATION Legend

CTBP2 - -1.952 .up regulation

CXCRG | NMEGATIVE REGULATION OF RETROVIRAL ﬂd"w“_ pagdation
ENCME REFLICATION No criteria met

DEK Mot found
e APOBECIF U
1]-0.448
NFIA
OPRK1 |-0.172
UBP1

REGULATION OF ¥IRAL GENOME REPLICAT-
10N

NEGATIVE REGULATION OF VIRAL GENOME-
REFLICATION

MEGATIVE REGULATION OF RETROVIRAL G-
ENOME REPLICATION

APOBEC3F

FOSITIYVE REGULATION OF WIRAL GENOME-
REFLICATION

CD28 |-0.447
TARBP?2

REGULATION OF RETROVIRAL GENOME REP-
LICATION

(SR -+ =2
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calcium-mediated signaling

CALCIUM-MEDIATED SIGNALING  ane Database
-1.512 Hs-5td_20051114 .gdb
CAMKK? ' .0.074 Expression Dataset

Hame: significant up and down expression_2Zhr
Color Set: Fold change

Gene Valua: 2h_M

Significant up and down expression

ALY Legend
IHPK3 B ur reguistion
T I -dnwn regulation
: [ Do eriteria met
[ et found

NUDT10 |0.o1za

NUDT11 |o0.1181

PLCE1
0.8881

[ SPHK1 | o00s

CALCIUM-DEFENDENT PHOSPHOLIPASE AZ -
ACTIVATION

i EGFR :-.0013

HEGATIVE REGULATION OF CALCIUM-MEDI-
ATED SIGHALING

-0.021

qu.‘.' 9-3. =7 calcium-mediated signaling ﬁrﬁ‘:%;;% FITFBEE AL BRI
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endosome transport

ENDOSOME TRANSPORT Gene Database
{DCAMKL1:-0.086 Hs-Std_20051114.gdb
PAMCI |oo11s Expression Dataset
Name: significant up and down exprassion_Shr
= _S_I'_I}.'{_‘II . Color Set: Fold change
s ] Gare Value: Sh_M
‘—' Significant up and down expression
[TINAL_HUMAN | Legend
TOM .up regulation
ZFYVE16 | -0214 .dm"m regl.latinn
|:| No critariza met
ZFYVEZ20) 0.0855 ] Mot found

EARLY ENDOSOME TO LATE ENDOSOME TRA:
HSPORT

ENDOSOME TO LYSOS0OME TRANSFORT
ANDRY loo7e

a Lol

-0.07E

GOLGI TO ENDOSOME TRANSPORT
AP2A1
RAB14 |0317z2
RABYB | -0.007

VPS13A | 0.z088

RETROGRADE TRANSPORT,, ENDOSOME TO -

GOLGI
P07 5 200
VPS26
PS35 Jo2s

SYHAPTIC YESICLE TO ENDOSOME FUSION
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regulation of G-protein coupled receptor protein s

REGULATION OF G-PROTEIN COUFLED
EETOR FROTEN SIGHALING PATHWAY ehe Database
eeeeoaeay Hs-Std_20051114.gdb

Expression Dataset
GIT1 Name: significart up and down expression_12hr
Color Set: Fold ch =
GITZ_}-0as3 Gene Yalue: 12h_:.g
GNG4 Significant up and down expression
GNGT Legend
GRK1 Iup regulation
davwm regul stion
GRK4 |-0.057 I:IND criteria met
GRKS looss  LMetfound
GRKG |0.084
0.0218
RAMP1
: RAMPZ :'0.3042
RAMP3
RASGRP4
RGS11
RGS12 jo41sz
0,953
. RGS16 :-0.044
RGS2
RGS20 |
i RGS3 o047

quf.' 9-5. 3% regulation of G-protein coupled receptor proteins f= 3. 5 [1HVEEH, ZFHL [N
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cellular morphogenesis
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GTPase activity
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microtubule-based movement
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symbiotic interaction between host and other organ

SYMEIOTIC INTERACTION BETWEEN HOST - 0.212 Gene Database

AND OTHER ORGANISM

PATHOGENESIS Hz=-Std_20051114 .gdb
COLEC12 209L1_HUMAN Expression Dataset
FUT10 Name: significant up and down expression_26hr
. El??j!g' . Color Set: Fold change
ENHANCEMENT OF VIRULENCE T Gene Yalua: 36h M
209L1_HUMAN ; ;00353 Sigrificart up and down expression
CDZDQ - -1.225 Leqeﬂd
EDN2 |.0551 =up regul ation
REDUCTION OF YIRULENCE [P .
EDN3 |0z1s i
CLECTA [ o criteria met
HD |oz208 ] Het tound
VIRAL ENTRY INTO HOST CELL
HLA-DPB1 |-0.004
ACE2 |u.251va HLA.DRBA
CD81_HUMAN | LY-H}( :
ITCH_HUMAN :0.0452 PRET 0213

PVRL1
WWP1 -'I:"E'ﬁ2

WIRUS-HOST INTERACTION

01062
209L1_HUMAN |

WIRION ATTACHMENT
CD209

209L1_HUMAN HIPK2

CD209
PASSIVE VIRAL INDUCTION OF HOST IMM-
WIRION ATTACHMENT.. BINDING OF HOST- UNE RESPONSE
CELL SURFACE RECEFPTOR

CD31_HUMAN SR 0513

REGULATION OF VIRION PENETRATION

HEGATIWE REGULATION OF WIRION PENET-
RATION

PASSIVE VIRAL INDUCTION OF HOST IMM-
UNE RESPONSE

02312

Rl
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NPN — HUVEC b NPN HUVEC
2222332292 oo oo 22 0o o
o oo o5 5 & o0 222223 2292
5 B Db D 2B BB o0 0 o055 O 00
> > > > 0 0 A x> W W W W > > U v v
o o o o o o b oo > > > x 0 0 > > >
S§§558s58% s 8§86 2 2 2
— — N < 0 «H ™ - N <
IL1B =
DSG1 =
IFIT2 =
CTNNA2 =
PARVB
CX3CL1 3 =3
IL8 = =
CDH1 =
CFP —
PTGS2 —
GBP1 —
GO annotation P value
= Cell adhesion 0.0000287
i T
T 3 Immune response 0.0010201
NPN
6996
- . h (23:111)
—————
e ™ ||
C. Hemorrhagic-related genes differentially
regulated in NPN
Unigene ID Gene symbol
D2V-induced
Hs.534847 C4A < Response to stress
Hs.523847 G1P3
Hs.532634 IFI27
Hs.81134 ILIRN
Hs.466871 PLAUR <
Hs.516807 STK25 <=
Hs.2030 THBD <
Hs.73793 VEGF
D2V-supress
Hs.262150 CD22
Hs.120949 CD36
Hs.42771 CDH19
Hs.148909 CHL1
Hs.134830 COLSAL
Hs.8867 CYR61
Hs.485616 DST < Integrin-mediated signaling
Hs.41296 FLRT3
Hs.54943 FXC1
Hs.133397 ITGA6 <«
Hs.497636 LAMB3
Hs.136348 POSTN
Hs.164226 THBS1
Hs.169875 THBS3
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cell junction

COrganism: Homo 5apiens (hsa) cell junction
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PAI-2 expression C3aR1 expression
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PAI-2 expression level
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“+H@ 4. Microarray image and scatter plot of microarray data
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