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Abstract

Dengue is one of the most widely spread infectious diseases in the world. Dengue
disease manifests different clinical symptoms which are categorized as: dengue fever
(DF), dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS). Dengue
hemorrhagic fever is diagnosed as having plasma leakage, thrombocytopenia and
hemorrhage manifestations including bleeding from nose and gum, skin hemorrhage
and blood in vomits in addition to common DF symptoms. Although hemorrhage can
develop in patients with primary DENV infection, greater percentage of patients who
develop DHF experience secondary infection. The contribution of T cells to host
response to DENV infection in secondary infection is still not well understood.

In this study, utilizing the hemorrhage mouse model our laboratory developed, |
investigated T cell activation and cytokine production in mice infected with
homotypic as well as heterotypic secondary DENV infections and compared to mice
with primary infection. CD4" and CD8" T cell expressions of CD69", CD44" and
CD62L"" were analyzed. In addition, CD4" and CD8" T cell expressions of CLA
and CCR4, skin homing receptors, were also studied. Here, | found that CD4" and
CD8" T cells in the brachial lymph nodes expressed activation phenotypes at as early
as days 1-1.5 after secondary infection and the activated T cells expressed skin
homing receptors.

With plate-bound anti-CD3 antibody to restimulate brachial lymph node cells in
vitro, | analyzed CD4" and CD8" T cell cytokine response. The results showed that
there were higher percentages of TNF-a-producing CD4" and CD8" T cells in the
lymph nodes of mice with secondary infection than that in mice with primary
infection. There were higher percentages of IFN-y-producing CD4" but not CD8" T
cells in the lymph nodes of mice with secondary infection than that in mice with

primary infection.



In summary, the results together showed that draining lymph node T cells are
activated after intradermal inoculation of DENV. T cell activation and expansion
occur as early as days 1-1.5 after secondary infection. T cells in the draining lymph
nodes also express skin homing receptors after secondary infections and higher
percentages of them produced TNF-a and IFN-y than in mice with primary
infection. This is the first study utilizing hemorrhage mouse model to show that T
cells in the draining lymph nodes express skin homing receptors, which could
possibly explain why skin is the most prevalent site of hemorrhage manifestations

after intradermal DENYV inoculation.
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EREp TR AR BRI - o ARk Ed FE 4 (dengue virus)
SR A ATz s F YA 2 T4 B+ F (Guzman and Kouri, 2002) - 7 & ;,iai a
E 7 *ﬁ“ Jﬁéﬁ-ﬁxm@% 4ok 2 saixfre Anrdx (Rigau-Perez et al., 1998) -

:}Iiai + # ]]%v«?r & (Flavivirus) » #_1 488 "% RNA Jﬁai » A F e X 11Kb » :}F‘ai Ui

1

7 %a B¢t £ (envelope) o & % ocha 5 AT OR-E R A 5oz 3] (DENV-L,
DENV-2, DENV-3, DENV-4) (Henchal and Putnak, 1990; Mairuhu et al., 2004) - i P&
2009 # &} 2 w S (WHO)Z & B A F 2 7 44 5 = B P (1) Febrile phase:
B A et PRI K € e S B § #H 2-7 < > F § & 2% = (facial flushing) -

& iz za(skin erythema) ~ 2% 2 £ % 75 (generalized body ache) ~ #~j (myalgia)

B¢ &% (arthralgia){- g 74 (headache) % 4% (Rigau-Perez et al., 1998) o iz i pF 8 #7
DIk g o A AR B2 0 Rl W SRR RS g % &2 F - (2) Critical
phase : 3 iZMERFH > K BB F 3T X o T ok FHEH S ERLHF
£ 3+ (haematocrit) + = 4 = gt pF H BF 4o g0 4L 35 (Nimmannitya et al., 1969;
Srikiatkhachorn et al., 2007) » figf 8P B > g5 4 ¢ HIw ]35:/% 41 (plasma leakage) -

Pk €I 24~48 ) BF - M EE S D 8 ;]\' ¢ i % B 48 & 5 (shock) - (3)
Recovery phase : %5 * & Critical phase A 7= » 24~48 /] fF {3 & » ) o i
gy s A P g ERATTE Nk > 32 BAew AR S R E Rk o
Feird R L F o2 R L R(WHO)RREhEE LA £ () = w,, % )
(plasma leakage) ¥ 3z crik s ~ 487 FA# (fluid accumulation) ~ =¥ & F] g (respiratory
distress) > (ii) B & v/ m (bleeding) » fe(iii) B £ 7 E F % H(organ impairment)
S Ao BrE ihE A gk A & 3R RT3 Y PR critical phase o T B W 5 b o

FREI AR AA ARG ESNR D N ARt BEE L BHIE RS- 2
B EAPRAERE TR A DTG
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(=) BE g H b FHS

1 © g B ehds o 5550

BELEREP AT AELL ST L f R ET AT ke P
BAFE SV R At B oA F1F "7 & (knockout mice) - ¥ #h o FF Y
PR AL HEERLE KRG AR AR T fE o

PR FIREFUEREN AT ERE S AR R M

e (PBL)F » # £ k#5451 SCID £ 8Y % (v 55 % £ 4 o b o3
(Wuetal., 1995)c» 3 F# 5 B4 #f 73+ m?s $h(HepG2)4= » SCID ¥ &* k= 3
FE A (Anetal, 1999) 7 ¢ IFN-a/B o IFN-y ke s 284 7% § M e
fnrz grk (Kuraneetal., 1993) » 7 # & 7J1* IFN-o/f f= IFN-y receptor 2 F]4*
% ¥ Bl i A 7 #42 (Johnson and Roehrig, 1999) o 2k m > szt Ho58 E BUp 5
LA RAER RS FHF I FE N EREFADLADITT XS

R R T AR R A ERY EEREG P KT FE N AFE KL

é’uﬂrii;(}?}%&ﬁlj °©

22 *RERFF B R F AN
w0 fRE oA 2 4R IO 8 4] (immunopathogenesis) - A4 ] % 6L R ik 2 ih
immunocompetent C57BL/6 % & » #fdxF srw A Sfeh> N L T MR 47 #
4 (Chen et al,, 2007; Yen et al., 2008) = S kg7 % Qg A F & 4 15 % = %
Tt bk A LT RS 0 T R R T e LR
Flde Rgo N PPERR LTSS BB o 7 R R o RIT
B 185 o 45 g B ¥ 0 'F (thrombocytopenia) © Ao Y IR R e
(endothelial cells) ¢ 3 w2 /&= (apoptosis)I % » ¥ ¥ iy A ifdk & Sap RIDIp A lw
#z circulating endothelial cells (CECs) > &7 & ¢ p L fo%e A % 1 < 313 E (Yen

etal., 2008) - ¥ ¥ macrophage ;% ¥ ¥ s 1 ) TNF-a 5 1 & # 3% 5 R 7]



2. - (Chenetal., 2007; Yen et al., 2008) - ¥ ¢} - 48 “} = 3 » &3 macrophage i
AR RS E‘%}* ¢ B4eA 2 TNF-o0 @ Lt = [ PERIDI A @ ¥ oho 3
AT EFEHA e TNFa PR3 AT - 48 L w2 22 INOS(inducible
nitric oxide synthase)2 NO f d A - izdt f d HAemFg 4 » RFEP E R wmbe dim
%%~ ApM (Yen et al, 2008) « ¥ ¢t > gt v 1% INOS A FIJItk KM § o
A AR g xR0 rdp ki1 (Yenetal., 2008) »

ARHREELDOTRRT CREFLRS - IR AN R T wredipis o
el 5§ T o g2 AR T G R T Wi R G B T e

EERC-ARZE AR e hE R BARHT Y o AR H B SR

(2) ¥RZE N H/FE R mGEApMNER
3.1 AR kg [} 5 1% (antibody-dependent enhancement, ADE)
P ATRR A HEERET - LR ()M AR AT I RS & HT
- =g % - A4 (homotypic serotype) £ 2 i3 24 (Sabin, 1952) - (2) e &
% = =g % & 7 I3l (heterotypic serotype) s+ o B § A 4 { BE i &
Tk PEFESEFR > 0%NF L NS Bp L Ad - R R SRS
(heterotypic serotype)#t3142 - @ ¥ 4p >4 — %] (homotypic serotype):},iafr B4
7 e 3] (heterotypic serotype)m}?ﬂ BAF B 1580 B ¢ aldegy & Iin £
(DHF) (Sangkawibha et al., 1984; Thein et al., 1997; Vaughn et al., 2000) - ] * %§ ¢}
FRPE TSR wre R F E R AR R AR EAEE E pF R L e
AR e f A s B A A LY fopd L BB G R e 5 b £ T
¥ E oA gt % (Hawkes and Lafferty, 1967) tleim jg & F L g 4 % 2 315 £ 5
ARAAMHFRF LA G- BEFRLG LR A ATE R B AR

PopAE 7 R SRR % C Al F L op A hit R 23 4 (Halstead, 1979; Halstead



and O'Rourke, 1977) - ¥+t iz & F % % % Halstead - 2 & ADE
(antibody-dependent enhancement) » &= =x & % & & i+ {6 WP STA 2 i o

BEH T - LR % 3 F 3 (heterotypic serotype) 2 s 0 3 e 7 B e

-

& 7y ;ﬁd Fc receptor £ it -75 4 47 £ #(complex)i& {7 7% » #3 H 138 m#e

(monocyte) L 3 3 4% & id B - ¥ H L AL K ng & 44 #(DHF) -

32 T wm%F REZFAR XM %

B 5 %i‘IR:}?a L ARZLER :;]%i oo galActip FRIET e & it cnE_Kurane {r
Bukouski & = & o & 1989 # Kurane =% 3 ¥ » 11 5 & i FLR flop 4 ¥
#5 % HPwrz (PBMC)3l4= CD4 T iw® e # # 4 . IFN-y (Kurane et al.,
1989) - ¥ ¢t > Bukouski Bk £+ FRIN AR L EFE 5w 7 g A B g
¢ CD8 4 Mt T Mt ind Ml 4 7 b PR § = 3o % v A ey 4 Fk #7s 1
(Bukowski et al., 1989) - 1991 # Kurane # #.% & 1 & #(DHF) & 4R % Ao i
¢olje g #(DF)Js 3 1 % £ 0 soluble IL-2 receptor (sIL-2R) ~ soluble CD4
(sCD4) ~ soluble CD8 (sCD8)% IFN-y (Kurane et al., 1991) > &+ 7 A MR enT
Wi R R EE RA SRR e

21995 & Zivny # 4 {1 * F & Fw Al 4 % F i H P e (PBMC) oy
x5 J]I;i-a- NS3 F 7 HEchd BB 7 GE 17T F P T @% 6 che
B2 i ¥ (epitope) o s HIRFIGE LA FE F e ApHS up LTI S
#(cross-reactive) % = ~ = ~ v Al A2 =% (Zivny etal., 1995) -

% 2003 # > Mongkolsapaya ®fji¢ * 7 NS3 7 £+ & 5 & — 47 tetramer
KATm AP FB S CD8 4 P T e 8 PHERTHBFBRF HT e
AR 48 (acute phase) ¢ i& {7 < £ ehim¥e &= (apoptosis) » ¥ ¢t € F -
FREA BT i p) € 4 (Mongkolsapaya et al., 2003) - i& B & % 430 5

fro = FEopa g 48 A 2 2T s (cross-reactive) T ‘wm#e 5 B -



(=) T ¥z % i (activation) £ 32 31 7€ # (recruitment)
41T smPe eig it
HAAE LSRN Tk ag VA7 gl Teell 2 R4 g~ 3 Ko

CD69 ~ # 5 & it # 4~ 3 activation inducer molecule (AIM) » £_T m#s
SIS WA Ra- B 23 o CD69 w4 32y (antigen) & 4 4] % (mitogen)
arildecn T wmfe il 2 o0 4 3 B (Bisellietal, 1992)0**,% & IS e T cell #F
CD69 » 2% B m%e ~ NK fmP ~ H 1% - vg v 'riﬂfrv—g paldzk + (Ziegleretal.,
1994) -

CD44 5 - 1 85-90 KDa ~ /| s pE 3-v » L & A TGl ™ 3% » A F 4
# e (fibroblasts) > p & iw#z (endothelial cells){-# A ‘% (epithelial cells) F - p*
A ehEt e € 70 @k re # 2 (lymphopoiesis) 0« g #72 (angiogenesis) ~ &
:)g} & (wound healing) ~ ‘w7z pL*(cell adhesion)fw*# % #& 4% (tumor metastasis) T
wre LR T gcis £ I CD44> ¢ &1 g ) A JwPe g PO A (hyaluronate) & =
BE o BETwe® WL RnEF Ak EEH BEFDe gL P AT il
W e L E L CDAAM F 4w kd A T smre i b anflik (Haynes etal., 1989;
Johnson et al., 2000) -

L-selectin » ~ # CD62L - & — A fi# = %o 1B 4 (migration) fo3 #24k = 3
£ E? B ez B nde ek 3 o L-selectin i selectin #2% ¢ rii— A4 A wm

ok T IRF I dns G o - L AL F B eh L-selectin s T ‘wmie #4431 3

D

iR

SBHT RN o BRI T A o § i X R {8 o L-selectin
B

i BT g—:u§ ’ 'lﬁ‘g’l’T K RER:

*ﬂ}

» B e o L-selectin L & d B iwm
s REh e T e s Eyizk s v—g LA e vg fa 43k @7 4 3 (Grailer et al., 2009;

Smalley and Ley, 2005) -



42T ¥ 4 Ringd § e hAgi &3
Cutaneous lymphocyte-associated antigen (CLA) » & % A #F M AR AR K+ o0 T
w2 % m 0 5 BL-K 1Y & & 5 (carbohydrate) e = - H fedd(ligand) 5 £ A EF LA K
1+ & 4 vz ch E-selectine pt A+ EP W B AR T kP EThode 7 s & (HSV) R
2 g ge(psoriasis) & & & 4p M B 77 (Rook and Heald, 1995; Rossiter et al., 1994) -
CCR4 7 - BCCARIt 2 X %> 2 CCLI7THvCCL22 # + %4 » 21 &d Tl
%~ Bt ~ hak sk~ B o {e NK % #7430 (Katschke et al., 2001) - p

WG B T r L F wsl4en 55 B (Morimoto etal., 2005) -

() Rt pen

FE LD VRBORT A B - L AR AR b2 A ERTS R
S P S AT F E R R ST R E RO 3% H

PR PE NI N BB RAR LG R ARSI RE
I E N #(DHF) 5 5 = =t g % &) (Sangkawibha et al., 1984) o B i 3% 1 5.
SR FRIRRLT 8 e jpcA - ARl B 4R 10 55 5 (ADE)fr R 1 LR
T e W E AR RS RANFE AL ARG ERES

miz 4k e TNF-a § 2% & fﬁwf Xl &L meemme k- > T3l d

)

= (Chenetal, 2007; Yenetal., 2008) o e\ @ 2 ® » fI* A%z >y i
FERENAET AR RS T me Bk A3 e gk R o F S R

RS BN T e s Rk R e A AR A T FE ML R T

AP g .
() B
hihv AT R PR LB COTBL/6 £ B A F A /4 - 2 - SR ik ¥ B

HEEN T weadnd B FrF R
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2 PR NE Rl m%d TNFa 2 IFNwy 4

FLERERERIHT ) Tzt 2 LR FAR 25 45 o
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¥-F HHEER 2
(-) F=%* xR
e % ¥ B 5 4-6 % * C57BL/6 /| B> C57BL/6 | ELp>t [ = F R g B 4o o

wo XRPEN L FRRA KBRS SRR -

(=) pd
21 # & :},%,:%:
B -‘I]ii—% LER 3[,53-‘3- & F % = 3] 16681 strain % % - ?‘;‘J:f,iai Hawaii strain

(s # # 12>10° PFU)

2.2 C6/36 tm%e Bk 32 % -

P~ C6/36 fm® > 12 DMEMW/10% FCS 2 % 2 % & 75T B 45y Fwwe 4 L 7|3
DR Y34 X LA TN R FLP 0 W ﬁzﬁﬁi s 133 16 ikEiRm
T o 7 PE R & R U PBS iRifimre 5 2 ‘% PBS {$ 4c ~ 1 ml trypsin-EDTA
JTCHEI A4 ERB AR e BWT > e 2B R g Ths
Bt driciere o L AR GRS DIRTAuE ALY 0 0 LEB AR B AN

28°C $ 5% CO, 42 % 4 o

23 FEpHA aup &

B’»:}}%% ﬁr%%? 2 ml 7 DMEM w/2% FCS # % % >41* MOI=0.01~0.1 z’v’ﬂ.‘]f;ﬁ% N
% C6/36 ‘m* & | pF 15 > #h 4 6 mI DMEM W/10% FCS 32 % i £ #-'m ¥ 32 % > 28
CT7 5%CO35 & 48 o ¥ 5~7 2 (S fxPlwie b i » Blwbe 5 A4 2 “ﬁs fs o 11
27000 (/4 48)4¢< Jk 55 (Millipore Centricon MWCO 1000) » £ #-p5 4 Jk 45k 1

0.22 pm filter i /g i %3 >+-80C k4 °

-10-



24 % E 4 B4R (3 5% plaque assay):

ht 24332 % 43¢ 4 6x10° BHK w32 % - i 23,3 8 & % o 1 DMEM

W/2% FCS 33 & ik #-p 4 1710 & B 51418 > 50 2434 33 %5 ¢ & 34 40 » 200 pl

i i o £ 37C 5% CO B %407 A [ is » £V E 4~ 05% F 5%

I RBAEImMIA37C 5% CO %P BE T X o7 X {54 » 10% formalin %

1) pEo RS2 %JL M %% o 4o BiF 5% crystal violet 4 ¢ 5~10 4 4518 0 * K

&~ ho§z 0 ¥ 35 PFU (plaque forming unit) -

() tEREFFEips

4-6 % + C5TBL/6 |- SURAS (6 12 F1 oot 1 £ 3 hieis o § 14k - 6L

AL T A TS 0K R UL~ R 15 SRR 5 400 i (4x10° & 4x107

PRUSEE it - X ROWE RG22 e FlRE RELRE MLl 7 i

FIAR

(z) i

Flow cytometry

Format Specificity Clone Isotype Brand

(Mouse)

FITC CLA HECA-452 Rat IgM BD
PharMingen

FITC IFN-y XMG 1.2 Rat IgG2a BD
PharMingen

FITC CD44 IM7 rat IgG2b eBioscience

FITC CD62L MEL-14 rat 1gG2a eBioscience

PE CD69 H1.2F3 Armenian  Hamster | BD

-11-




19G PharMingen
PE TNF-a MP6-XT22 Rat IgG2a BD
PharMingen
PECy5 |CD4 L3T4 Rat 1gG2b eBioscience
APC CD19%4 2G12 Hamster 1gG BD
(CCR4) PharMingen
APC CD8 53-6.7 Rat IgG2a BD
PharMingen
Immuno-fluorescence assay
Format Specificity | Clone Isotype Brand
(Mouse)
FITC CLA HECA-452 Rat IgM BD PharMingen
PE CD3 145-2C11 Rat 19G2, eBioscience
(T) B
Complete RPMI 1640 medium
RPMI 1640 430 ml
Heat-inactivated fetal calf serum 50 ml
Penicillin-streptomycin (100mM 5ml
L-glutamine (200mM) 5ml
Non-essential amino acid (10mM) 5ml
Sodium pyruvate (100mM) 5mi

Filter sterilized (0.22 m) and stored at 4°C

-12 -




Complete DMEM medium

DMEM 430 ml
Heat-inactivated fetal calf serum 50 ml
Penicillin-streptomycin (100mM) 5mi
L-glutamine (200mM) 5mi
Non-essential amino acid (10mM) 5mi
Sodium pyruvate (100mM) 5mi

Filter sterilized (0.22 um) and stored at 4°C

2% DMEM medium

DMEM 460 ml
Heat-inactivated fetal calf serum 20 ml
Penicillin-streptomycin (100mM 5 mi
L-glutamine (200mM) 5 mi
Non-essential amino acid (10mM) 5ml
Sodium pyruvate (100mM) 5mi

Filter sterilized (0.22 um) and stored at 4°C

PBS

Na,HPO, 239
NaH,PO4 - 2H,0 5.98¢
NaCl 90g
ddH,0 1L

pH adjusted to 7.4 and filter sterilized (0.22 pum)
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RIPA Lysis buffer

Leupeptin 1%
Aprotinin 1%
PMSF 1%
Protease inhibitor cocktail 200:1

Intracellular cytokine staining buffer (for Flow cytometry)

1x Dulbecoo’s PBS buffer 4925 ml
Heat-inactivated fetal calf serum 5ml
Sodium azide (20%) 2.5 ml

pH adjusted to 7.4, filter sterilized (0.22 um) and stored at 4°C

1% Fixation buffer (for Flow cytometry)

1x Dulbecoo’s PBS buffer 500 ml

paraformaldehyde 1%

Store in dark at 4°C

Blocking solution (for IFA)

1x Dulbecoo’s PBS buffer 100 ml

Heat-inactivated fetal calf serum (5%) 5ml

Prepared in lamina flow in sterilized condition

Fixation buffer (for IFA)

Acetone 200 ml

methanol 200 ml
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ELISA washing buffer

PBS 500 ml
Tween 20 250 ul

ELISA stop solution

H,SO4 1ml
ddH,0 99 mi

Prepared and operated in chemical hood

ELISA coating buffer

NaHCOs 0.1 M

Na,CO3 0.1M
Adjusted pH to 9.5 and autoclaved

ELISA substrate solution
Tetramethylbenzidine 100 pl

(») "ERHRHEEH

Chemicals and reagents Catalog No. Brand

10% Formalin Baso

Agar 213830 Invitrogen

Avertin T4,840-2 Aldrich

Dulbecco’s PBS 02-023-5A Biological Industries
Fetal calf serum 04-001-1A Biological Industries
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L-glutamine 25030-081 Gibco BRL
Mounting medium S3023 DAKO
Non-essential amino acid 11140-050 Gibco BRL
Penicillin-streptomycin 15140-122 Gibco BRL
Paraformaldehyde P-6148 Sigma
RPMI 1640 23400-021 Gibco BRL
TMB substrate 00-4201-56 eBioscience
Tween 20 X251-07 J.T. Baker
Disposable plastics Brand

5 ml pipet Costar

10 ml pipet Costar

25 ml pipet Costar

6-well culture plate Corning

24-well culture plate Corning

96-well culture plate Corning

25 T Flask Corning

75 T Flask Corning

10 cm2 culture dish Corning

21 G needle Terumo

23 G needle Terumo

10cm? cover slip 24

FACScan staining tube Falcon

Syringe filter (0.22 m) Millipore

Silanized Slides DAKO
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Equipments Brand

BH-230 water bath
Centrifuge Kubota

CO2 incubator

FACScanto flow cytometry Becton Dickinson
Laminar flow hood Dwyer
SP5 Microscope Leica

() ARERwme i plE-fh L2541 (ELISA)
BEHieE RN m f#F (5% § 5 400 pl RIPA lysis buffer » ** 7k + 72
Brlo 83 R Sk o B 8B~ i 1 ELISARIE -
Coating:
#- capture antibody 2 coating buffer ##f# 250 & - 2~ 100 ul 4c >+ E.LA. plate - 14

WS 47 B 3 4°C k45— & 0 12 wash buffer (PBS / 0.5% Tween-20) i 3 =& o

Blocking:

4v » 200 pL blocking buffer >tz JF # % 1 -] p¥ » »2 wash buffer ;£ 3 =t -

Apply sample or standard:
4r ﬁ%ﬁiﬁmF 7 fe standard> #-plate 12 @ BCe dF A T F R IEH — ] BF

& B MO £4F o 2 15 12 wash buffer £ 5 = -

Incubate with detection antibody:

4v o~ 100 ul = =x #m?*"(ﬁ%fﬁ 250 B) BRI - ) PF o 2 {5 washb =t o

-17 -



Add avidin-HRP:
v~ 100 ulavidin-HRP(#-f# 250 &) > g £* = -+ & 45 - 2 {¢ 12 wash buffer i<

5= o

Add substrate and develop:
P~ TMB substrate buffer » = well 4c » 100 ul » #k3>F B F*% 5 F 5 o ds o
Stop reaction:

B 2N Fipeiair 0 & well 4e » 50Ul » 2L £ 450 nm 2|2 ek i e

(M) #" B i a3 FLRd

MR F? BB E A BT % 4k g (brachial lymph nodes) b #-i T 5 B
WEF ImMRPMI ch 123t 2 2 4% ¢ > g Sml & F# o BT $we > 1
1500(4&/~ )&« 5 & &hjieimie o Pr 10° 34k = S mrz B 40 96 3¢ V A4 > 11 4
C » 1500 3 - & 48 > 33 & % 5|3 0 4e > 200 pl staining buffer 5% 5 =t -
Beihd ¥R A bR A » 100 pl 2t 963 H P o A d iEARY R E AT i
30 & 48 o %4 =152 200 ul staining buffer 7% » 32 X5 IFF PR o L4753
Zjpets o 4o r 200 pl 2 1% paraformaldehyde 2o & {s #-fm*e # B FACScan

R R e R A AT e

(1) 7 p % Fcik 4 ¢ (ICS, intracellular cytokine staining)
@ X f]- B CD3 $u8¥ coating:
k] Ba - X P~ 0634 T K F & ) PBS # ek 1§ anti-CD3 +u48 = 1 pg/ml

R F 34 100ul > ¥ > 4°C overnight o
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anti-CD3 #8 fl et & 2 % N ‘m % ek 4 4

MR F? BB E A BT % 4k g (brachial lymph nodes) b #-i T 5 R
EF ImRPMI ch 1233 %45 ¢ > dmgm 2 5 C.CA F# & B dih ™ B
12 1500(4&/ ~ 42) 3 5 & &b ik m ke o P 10° # = % ¥ 4 ~ coating 3 anti-CD3
B2 0633 £ 455 ¥ h4e x 100 pl (7 RPMI 1640 ¢ 3 10% FCS % &3 & % »
E37C5%CO %" B2E 6824 ) FFehcim® s 6] P4 » 2 uM monesin
0.134ul »>F B3£I o FPFFLPF > Bwmizdps > UL F B % 75 1% FCS
% 0.2% sodium azide 2_ 3 =R F e S = o fw e SRS e > BoH e L
BT L T wmeka 7k CD4 2 CD8 4~ + 30 ~ 45 - 30 ~ 45fs » M3 ek e
dglmre B St o TUAS AR RLF 2 B o 214 % 4% paraformaldehyde F 7 %kt CD4
21 CD8 gkl &~ + o fm¥e 11 7 5 saponin i fmig i2jigs =& > v » TNF-a 2 IFN-y
FAE MR R R L ¢ 30 448 0 30 A 4E1S P R4 Z 7 saponin & @R EiES oo 4

* 200 pl 3 e R 5 m%e 345 § FACScan -] > M in st e ik A 4T o

(£) #33

AF AT hrizt 2 2 % Student’sttest 0§ P<0.050 A7 A 2R HFLER
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BELBRIFLY BT G F BB X RIFI AT HPALE LS -
AR % E A kxS e e A g enfii st T (intradermally) g A& 3 € Bl
TR FHREEHA 0 - TR A (UXI0PFU)F E % - 4] (strain 16681) 554 15 =
%0 €5 33% bk & ¢ i (Chenetal, 2007; Yenetal., 2008) o &+ 7 2% ¢

AP EEEN R D AR AR PRGN 1AL FA R E
-+ (Hawaii strain as DENV-1 and 16681 strain as DENV-2) » 4 %] & % 0 % i1 84
A (AX10°PFU) g & % - 3lm4 % - 23 A PBS 2 £ &4 7530 % 5

T E R RS IO PRFU 7 oA R A RS RS 0 ¥ RGEY -

TR E=Z X - IR ZLEFREF - A (Hawaii strain):ﬁr,—i R EF 21% o
et blodm - AR AERE % - A (strain 16681) sk B 5 39%:crdn vt By ¥4
%2 % = A (strain 16681)},%4» g E % - 4] (Hawaii strain) ¥ & § &3 o)

w A o JpET - IR 4 (DENV-1, 21%; DENV-2, 39%) % & 2 %] » F %
%K or = X g %7 kAl (heterotypic infection) i # % & § # B ik vt bl
(DENV-2-> DENV-1, 50% ; DENV-1-> DENV-2, 75%) iz R % & A 8§58k 7
Bhqpes & oD P W 5k A S ETRE T & | B+ ~ 84 DI P E DHF/DSS m}r% A
df;rs{:} CXR A FANER }}%4 #1514 (Sangkawibha et al., 1984; Thein et
al., 1997; Vaughn et al., 2000)> & &_% — =X g & 5/ A2 dds e It o W B e B % — ]
FE o 2B FHAREEDEL T - Apa (75%) 0 SRR B Az AR
A% AG BER AT - ApE(B0%) §F LB hdia v bl ¥ b fABPE
AP IR ok X BA TR R R RS Z A ep A (20%) 0 Bt bl 03
TEFFRAREF (T5%)NE RN - TLFREFHTF S - TR A M
518 TR - QRS R R DR R B RES HT R A SRS T

£ H 1} s g e i (Fig. A& 1B) -
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P
M
L

Epd - AR HB XRAR A ARESP o g (TNF-a 2 IFN-p)4 R

freks
V-
b

*?%z@éﬁ?%%%%m%ag-ﬁ@%gﬁ%iaiﬁg%’E&@@

B

\m
[
|
2
(=1
—
Z
I
=]

(macrophage) ¢ =B 41 g e o @ gl

\F'
>‘1\P

2 A4 XN end &8 F]E2 - (Chenetal,2007) ¥ * &9k 3 ¥ = F IR
i ? TNF-o 2 IFN-y ¢k & 22 DHF/DSS shapik & § St3 & & i 4 b 12
(Green et al., 1999b; Kontny et al., 1988) - # § 5 AF7 Bt 4 = % {8 & B & jeui
M e F A A E R LA A 5% (ELISA)R RIS ¢ TNF-a 2 IFN-y
kR (Fig. 2A&B) o — g #enmn] @ > & Q5 842 ch TNF-o k & 4p ot
Tiler gFahid (BR%%- 3ps PiEs 0009 % J@4P£m0wa

Bt AL IFN-y (B % % - Alp4 2l e s sy P g3 0,019

- AlpA PES0.022) s FHRGEFOLRE 5 - L R DENL T DT
At > fst L BER FNE G - R 4% E % - 4 (PBSD> DENV2)
e u(P=0049) c B2 X - AR AN n FLFDFZFT N B LA w3 4
e Rl S TNF-a 2 IFN-y § B o e § ABchE > 3 I MR AR HREF L %
S AlpA ey BAERNE F i & TNFa 2 IFN-y ch& REZ LR L ¥

E%-Alpd L AR FE Y - Alp4 ey (DENVID> DENV2) Y fifr i pr
MAB WA AR N R4 RHLAEART FASF RS+

«‘Frsr}"’,, D i Han) Bell i B

_a_)ﬁaq- 4‘5!{—’“@}[%“#" BN T dnre e e

B IR AR - R PRELE TV I BUR M FeesT%e M % (brachial

~

lymph nodes) 7 *& & ik % o mie BB R B FE ¥ ABE - R 418
X ERFMHT E5 CD8 T miz P ¢d R A ed 5)(106}%4(;\.},&4me

8x10°» @ CDA4" T ‘wrz ficd 11x10° 3 4e & 17x10% ¥ ¢ » X Q= S g 4 4
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(DENV1-> DENV2 4+ DENV2-> DENV2) > i# = % p 5 CD4" = CD8'T im* #c B
A 4 PR end B b ol MR BT - S frs AR RS TwmwiogH4

24

PR -GR R T adid b ¥ Twefig i ? (Fig. 3)-

FERFILFLINLY IR P Tww L RF

AL BEYFRLS P NEREEREHT BN CDA e CD8' T % f- =X
BRAFLAFE25 AP T Bt FF 2RDF - ERARLIEF 1 X £
ot CD4'4c CD8" T m* + ¢ CD69 ‘% 3 i th .3 =T g % 4l S
f‘;’]:fﬁai ’;'K;%Eff% B pedew s CD4T T ke 1 PBS (7+0.4%) » DENV1->DENV2
(18.1 £3.89%) » DENV2->DENV2 (21.2 £7.88%); CD8" T m %% : PBS (6.2 £0.57%)

DENV1->DENV2 (21.7 +5.13%) » DENV2-> DENV?2 (20 +3.35%) » ¥ ®* CD69" T
e b EER A EEERT AR % 25 X pFCD69" T ‘me i A vt § ik
% 8.>CD4" T tm® : DENV1>DENV2 (41.8 £1.81%) » DENV2->DENV?2 (41.85
+2.65%) ; CD8'T m* : DENV1>DENV2 (32.2 +2.91%) » DENV2->DENV?2 (34.4
+2.86%) (Fig. 4A) - ip i L 5 ba7 X RS- IR L18  H” Bp Twme s 1
= ﬁ*‘ué et » DREFRRFER A ¥ob o RA T wref @i T2 R
¢ effector 4p B A 5 CD44™ (Haynes et al., 1989; Johnson et al., 2000) t & % 4 1 %
4 3 BEFens 5 > CDA™ T e @ PBS (13.9 #1.4%) - DENV1>DENV2: (18.8
+1.47%) » DENV2->DENV2 (21.4 +2.57%) ; CD8'T ‘m% : PBS (6.3 +1.15%) -

DENV1->DENV?2 (24.2 +5.72%) » DENV2->DENV?2 (23.2 +0.9%) (Fig. 4B) - # I
% CDB9" thi > CDAA" 2 B A BBIMAES 15 = »CDA" T e !

DENV1->DENV?2 (26.3 +9.51%)  DENV2->DENV2 (25.4 +8.81%); CD8 T ‘m ¥ :

DENV1->DENV2 (34.7 £6.25%) > DENV2->DENV2 (32.4 +6.46%) - ¥ ¢t » 34 3~
# T kB H s+ CD62L (Grailer et al., 2009; Smalley and Ley, 2005) > #

CDB2L"™" e 3 P h B BLePpE P s E MR AR 214 % 1.5 % > CDA' T fw :



PBS (11.5 +2.04%) » DENV1>DENV2 (26.6 +5.77%) » DENV2->DENV2 (26.2
+8.03%) ; CD8'T im# : PBS (6.2 +1.9%) » DENV1>DENV2 (31.4 +1%) -
DENV2->DENV2 (32.04 £9.86%) (Fig. 4C) o izt & % 5% = S 4 {4 T fmoe fo
¥ 1% B 27 CDE9- 1.5 X 27 CD44 4 3 ¥ ¢ & CD62L % £ ™ " 3%

T it R T A R Bk

FERF AR BE > ARpEH T RP T W §ARAFAE L3
B EEN AR eRan T e LT op T e ARTR L
BERSERHT B DY e ¥ kA d S N4 CDAfr CD8T % 4 o
R EAB™ 4+ CLA 4o CCR4 th4 M€ - § %% 8 £ K5 DENV-1>
DENV-2 & DENV-2> DENV-2 = =t & % & ik = P T %o e CLA ehd 3
£¢ % 15 xpr A5 s g8 CD4 T mre @ PBS (4.06 +0.62%) -
DENV1->DENV?2 (8.28 +2.91%); » DENV2->DENV2 (6.8 £2.26%) ; CD8' T ‘m*# :
PBS (3.12 0.73%) > DENV1->DENV2 (6.7 +1.88%); > DENV2->DENV2 (7.2
+1.22%) (Fig.5A) - @ % & J 48 i 2 % (chemokine recepter):1 CCR4 » 4r CLA
% % 02¢048%  CD4" T %% :PBS (2.15 £1.26%) DENV1->DENV?2 (14.6 +4.24%) >
DENV2->DENV?2 (15.63 £4.96%): CD8 T ‘w*# :PBS (2.65+1%)> DENV1->DENV2
(10.25 +2%) » DENV2->DENV2 (13.05 +3.7%) (Fig.5B) > ¢ - &g % &34k = & p
T o i 4;;%: RIS L] S %iﬁ‘up‘\fg'?é&ﬂ&—li%%ﬁjijif?éﬁ_f% 0
BESEETERELFE SRR AT By BT BT e
T T wre WA KB A3 CLAF-CCRA > ¥ # 0 1§ it 4+ 6 IR % 1

LA

FEARMURAHTRRA A T w8 F A4 %k (TNF-a 2 IFNp)ehi

4
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Fig. 2@ r X EE 8 I A Fe®wG 889 TNF-o, fo IFN-y -
e mROT e T i Lkp YT R (Fig.5) £ XA RE I jag
WEt e B B T %% £F & TNF-a v IFN-y o AP R 4 %
8% o T % ek ® e > 12 plate-bound anti-CD3 antibody A % 15 10° # =
dm¥e 6 ) PE{e 24 o PEo L e N A d 2 4 hw % ok (intracellular cytokine staining,
ICS) » 4~ 7 CD4'{- CD8" T w*¢ ¢ % 3 TNF-a f= IFN-y e & ¢ o 3 % % % &
Ao - ARAFERAEEEMP AL TNF-a fo IFN-y 60 T fm%2 1t 6§ 0441
o BHY BRI FAEIONIRLAEEF S ARAER ¥ - 3D

IFN-y '"CD8" T m# » IFN-y CD8" T w® : PBS>PBS (0.17+0.07%) -

PBS>DENV1 (2.75+2.46%) » PBS>DENV1 (5.79£5.23%) » @ % &4 - % @& %

I

is ® # %_DENV-2-> DENV-1>DENV-1-> DENV-2 & DENV-2-> DENV-2 ‘%] »
TNF-a fr IFN-y e T fmiz st @J;rs;z«.ﬁ—??‘g AR %L}]’;‘ii %t PR > TNF-0'CD8" T
vz 1 PBS>PBS (0.25+0.08%)  DENV-2-> DENV-1 (1.17£0.41%) - DENV-1->
DENV-2 (1.12+0.56%) » DENV-2-> DENV-2 (0.73+0.41%) ; TNF-a.'CD4" T ‘m¥ :
PBS—>PBS (0.83+0.12%) - DENV-2-> DENV-1 (1.87+0.9%) - DENV-1-> DENV-2
(2.08+0.9%) » DENV-2-> DENV-2 (1.95+0.86%) ; IFN-y ' CD8" T m* : PBS>PBS
(0.17£0.07%) > DENV-2-> DENV-1 (4.71+2.13%) :» DENV-1-> DENV-2
(4.83+1.57%) » DENV-2> DENV-2 (4£0.88%) ; IFN-y'CD4" T ‘m* : PBS>PBS
(0.2£0.07%) > DENV-2-> DENV-1 (0.6+0.22%)> DENV-1-> DENV-2 (0.71+0.22%) -
DENV-2-> DENV-2 (0.64+0.81%) o ¥ #b » 3t e~ =t g £ fr= =X g % 2 %]s 3 IRT)
AR AERT e % 7 IFN-y'CD8" T im#e ¢t » H i B IEE R - SR
1T w2 »TNF-0'CD8" T w*# :PBS>DNEV1 (0.45+0.21%)° DENV-2-> DENV-1
(1.17+£0.41%) ; PBS>DNEV2 (0.57£0.16%) » DENV-2-> DENV-2 (0.73+£0.41%) ;
TNF-0'CD4" T m*¢ :PBS>DNEV1 (1£0.38%)> DENV-2-> DENV-1 (1.87+0.9%);

PBS->DNEV2 (1.25+0.59%) » DENV-1-> DENV-2 (2.08£0.9%) ; IFN-y"CD8" T ‘m
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’z :PBS>DNEV1 (2.75+2.46%)  DENV-2-> DENV-1 (4.71+2.13%) ; PBS>DNEV?2
(5.79+£5.23%) » DENV-1-> DENV-2 (4.83+1.57%) ; IFN-y "'CD4" T m# :
PBS->DNEV1 (0.26+0.09%) > DENV-2-> DENV-1 (0.6+0.22%) ; PBS->DNEV2
(0.42+0.17%) - DENV-1-> DENV-2 (0.71+0.22%) - %77 = =% | % 0¥ BUp itk
TN Tt - St g Ry i)g ot bl & 2 TNF-a fo IFN-y (Fig. 6A &
6B) o k@ > DENV-1-> DENV-2 4 DENV-2-> DENV-2 2% F 25 £ & >+ &7
TNF-0 f= IFN-y cn T fmrfz crjf it B2 2R g2 I d ApRf » w22 o 2 if it o ¥ ¢ Jf 3k
AL s f S0k ® e Bt B A H - X 0 i 2 a0 B Bk T v

BRI WA -
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R

R EAIET 3 ¥
FERAR DG o R AR S E R A R el REP g BREE

Nk #feF E R (DHF/DSS)H T & 7= o p o f1 5 R FE D #fo¥
ERGEDSIE IR H 0 fR o B I Tk o bR G 90%4 1 i DHF g
AR E R mA - =g % (Sangkawibha et al., 1984; Thein et al., 1997; Vaughn et
al, 2000) - g B EH A RLFLI RS - IR FEFE N B R DM &
WAFHRTINTATAREL S - A pE 2 g% COTBL6 € 80 AR RS
¥ R FME G 33%:5dw 5 (Chenetal., 2007; Yen et al., 2008) o # =t F 2% ¥
A AR AR AR ER D AR LSl RO FRER LY - SR

FEE A Fe LES R ARAR R L F A SR A 39%RF T

=

75% (Fig. 1) o ig b % 22 A 2 & s Fop A % 552 KR Apoldpines w
FPRPFRPRIAIE A R AR S ATINFEDLAF B FLOF -
RAFERF FEEY > Fags{ o

BFiglafmiesd Airs 01 - X4 %E 5= A+ strain 16681

Aol andin F(39%) 3 3 % - ?‘;‘J:f}%i Hawaii strain (21%) - §2& 7 7 ¢ 7= © B o7

HR H = J;'J:]ﬁ;.% ¢ 3l A= i & 5 DHF (Sangkawibha et al., 1984) - ¥ ¢k » 3t i ¢
* ey - A F & strain 16681 » %’uq & DHF I 4 L aia i@ ot v A7
¥ % AlpA 1668l dlATRE Ma FenFlA 2 - o 2 RPLE - Apd

P
16681 514z B )0 F e

PR 2SN HRT R Y - AN EE R C i’l-‘l}%i
strain PLO46 & & 4F = T g # 2. 41 & §F Bk o % strain PLO46 = =t g % & % £7 strain

16681 A&Fv5g i) > B av £ o1 = =t g 4 2% DENV1I->DENV2 1w B & eIk % I 25

3 strain 16681 4 # 4 Kk 3lde o
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RAteERAEZL TNF-afo INF-y &2 25 cfp B |2
WAl g g2 e B4 AE R KD Z A7 & o d DR we a8 L F
B FRATA L il R P U B RO E (% - TR FE ALY fra
PR aF - SRR Feps HE PR A EAE Q) r s
Joen T fn e §4 ko 8k chpk o o
1999 = ge g P TR A G 4k ? TNF- o kR B M BRE R
4 T AP+ (Greenetal., 1999b) - A F B3 A% ad it F S ¢ 0 X B E eiw e o
ZMATNF-o § 2 FE 4 5 B8R L LweieFmie k=254 Ia (Chen
etal., 2007; Yenetal., 2008) - % invitro § % ° &7 7 IFN-y § 42 H 4% % Fcy
LML T g 4ot T A B AL E T T chd i 4 (Juffrie etal., 2001) -
BARHKY O ANRBRI AR AE o ERAAEA - B L 4 H TNF-a &
INF-y « 8172 % 5 TNF-a» BF INFy cha kR 2 0 JRE R APM L - B #
FTERE e SBREE TNF-o 444 chE Bdiw ot 4et 4 4] R p Fpis > 5
i B IFN-y 4 4 ck SR 4 18 9k Fen® it o i T80 f2 IFN-y &
gAY A E G RS o ¥ BARANDF R I fEF] TNF-o &2 IFN-y &0 5
FARM M B4 A Bl ek Ak B e T EF R X

BBV ERT KT PENE L e

A NS PR EEA - ,k}ri_{L,g,;I;au#wAP\ T fmve 50 3 4 @ B

‘F_k

- S BRI LA(Fig 3 p IS P H L S AR AR R T
mre s P EAIE B CD69 - CD69 % k= imbe 5 #p 5 b ek > frﬁﬂfiﬁ”ﬁ G
BAOFTEP ST we r CDEY chiMEE A HEEAKR T M (Green et al,
1999a) o ¥ b > A AR A s 15 %L BRF T me £ RE R CDA" 4o ig

CDB2L'" & 3 ehd g 27 T R A Tt Eit o ¥ ob s AR A (5% 1.5 % R
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e R T wm%e A L CLAf-CCRA T m?e F e CLA &~ + € 22 4 4 ‘w7
+ E-selectin » &+ % & » ;ﬁ Pl T ameie r L F e % (Rossiter etal., 1994) - g
AR Tww AR CLAKT ST R PRHT B> LHFT LA K 25 -
TR ¢ S CCR8 4 k& AL B e shdg it 3 » p AR5 & TH2 % o
Agit 3 B (Islametal, 2011)- e de™ ke s ¥ B E N L W) LT AR

CCR8 i1 T fmPe jmiEH ¥ o

B T e 2R CLA ki pt d g
Pave b Ay 5 /{k? ’:??ﬁffﬁi* RAEHFLHT SN Tww+ CLAAF
er14 I o CLA (Cutaneous lymphocyte-associated antigen) = T (m#z F endk 6 & + >
B Tzt 3 pF > CLA € 224 4 'm?e + E-selectin » 3+ % & » # T v
FEARF LB c bAPPHESY S FR-IB LB H 15X T w4
BCLA 5 2 X iR X Fis4e® BT F T lmve— LB {8 Tl r g
eeo B S LR ARM A BpEED] CLA & R T W% F A doje i+
(HSV) ~ £ & J(psoriasis) & T ‘m¥® 31 4= e 57 (Abernathy-Carver et al., 1995;
Koelle et al., 2002; Pitzalis et al., 1996) - # & R3% % %3 B LB CLAM ¥ 5Lh
AE YT imwe > FAMP el T pi5d Bt s 4% %42 CLA-
G FAMCLA Al 2 4 FoenT v o 7 8 ERGLARF 2
VB

£ T iR VA AR KT EL PR HE RS FREREN AL TNFo

At%
i

4 & & #] (Fuhlbrigge et al., 1997; Koelle et al., 2002) - & % & F 2 ¢

34

+

T wie NI A ) 28

’

-\Q\

R o AR TFEHE Y AR CLAG T wme £ 4

v@*ﬁj{p

Rophen T wme > PG RE- TN FA

AFAQ FEHREFOFIERESFL R A SR A L R R R
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%

UFEpa o AP RPNL F AN g R T F R L AR - A E
Ao Ko IR AP RS HRFig Dot FF s g L)
APFERA K TNF-a 2 IFN-y 2 RAApEI - SR A5 > B F - g %N
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Figure 1. Sequential infections of heterotypic DENV induce hemorrhage in
immunocompetent mice. (A) C57BL/6 mice were inoculated intradermally with PBS
or 4 x 10° PFU of DENYV at day 0 followed by inoculation of PBS or 4 x 107 PFU of
DENYV at day 30 at four different sites in the back. Hemorrhage was observed in skin
and subcutaneous tissues in mice at day 3 after second inoculation. (B) The
percentage of mice develop hemorrhage at day 3 after second inoculation. The
denominator indicates the total number of mice included in the group and the
numerator the number of mice that developed hemorrhage. Data are from 10

independent experiments with 2~3 mice per experiment.
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Figure 2. IFN-y and TNF-a levels in hemorrhage skin.

C57BL/6 mice were inoculated intradermally with PBS or 4 x 10° PFU of DENV at
day 0 followed by inoculation of PBS or 4 x 10’ PFU of DENV at day 30 at four
different sites in the back. Skin was harvested from mice at the hemorrhage site or in
the center of the four inoculation sites (PBS) at day 3 after second inoculation. The
levels of cytokines were quantified by ELISA. (A) TNF-a levels in hemorrhage skin
(ng/mg of skin). (B) IFN-y levels in hemorrhage skin (ng/mg of skin). Data presented
are the mean + S.D. values obtained from 4~5 mice. Data from 3 independent

experiments are presented. (*P<0.05; 3P <0.05)
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Figure 3. The number of T cells increases in the draining lymph nodes at 1 day
after DENV infection. (A) The percentages of CD8 T cells in the brachial lymph
nodes were analyzed by flow cytometry at 1 day after second inoculation. Lymph
node cell were stained with APC-conjugated anti-CD8 antibody. The number of CD8"
cells were counted by multiplying the total number of lymph node cells by the
percentage of CD8" T cells. (B) The percentages of CD4 T cells in the brachial
lymph nodes were analyzed by flow cytometry at 1 day after second inoculation.
Lymph node cell were stained with PE-Cy5-conjugated anti-CD4 antibody. The
numbers of CD4" cells were counted by multiplying the total number of lymph node
cells by the percentage of CD4" T cells. Data presented are the mean + S.D. values
obtained from 4~5 mice. Representative data from 3 independent experiments are

presented. (*P<0.05, ** P<0.01; %P <0.05)
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Figure 4. Intradermal DENV infection induces draining lymph node T cell to
express activation molecule. Brachial lymph node cells were collected from mice
at days 1, 1.5 2, 2.5 after secondary infection. Cells were stained with
PE-Cy5-conjugated anti-CD4 antibody, APC-conjugated anti-CD8 antibody, and
FITC-conjugated anti-CD69 antibody (A), FITC-conjugated anti-CD44 antibody (B),
or FITC-conjugated anti-CD62L antibody (C). CD4" and CD8" T cells were analyzed
for the expression of CD69*, CD44" and CD62L-°". Histograms show the
fluorescence intensity of each surface marker on CD4" or CD8" T cells. The number
at the upper right corner indicates the percentage of CD4" or CD"8 cells expressing
each surface marker. The histograms shown are data representative of independent
experiment. Each dot in the graph represents one mouse. Two mice were included in

the group of day 2.5, 3~5 mice were in other group.
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Figure 5. Intradermal DENV infection induces draining lymph node T cells to
express skin homing receptors. Brachial lymph node cells were collected at day 1,
1.5, 2, 2.5 after seconday infection. Cells were stained with PE-Cy5-conjugated
anti-CD4 antibody, APC-conjugated anti-CD8 antibody, and FITC-conjugated
anti-CLA antibody (A), or PE-Cy5-conjugated anti-CD4 antibody, PE-conjugated
anti-CD8 antibody, and APC-conjugated anti-CCR4 antibody (B). The percentages of
CLA" T cells (A) and CCR4" (B) T cells population are shown. Histograms show
the fluorescence intensity of each surface marker on CD4" or CD8" T cell populations.
The number at the upper right corner indicates the percentage of CD4" or CD8" cells
expressing each surface marker. The histograms shown are data representative of 3
independent experiments. Each dot in the graph represents one mouse. Two mice were

included in the group of day 2.5, 3~5 mice were in other group.
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Figure 6. The percentages of cytokine-producing CD4" and CD8" T cells in the
draining lymph nodes of DENV infected mice. C57BL/6 mice were inoculated
intradermally with PBS or 4 x 10° PFU of DENV at day 0 followed by inoculation of
PBS or 4 x 10" PFU of DENV at day 30 at four different sites in the back. Brachial
lymph nodes were harvested from infected mice at day 1 after second inoculation.
One million lymph node cells were stimulated with plate-bound anti-CD3 antibody
for 6 h (A) (TNF-a staining) or 24 h (B) (IFN-y staining). Cells were then stained for
surface PE-Cy5-anti-CD4 antibody, APC-anti-CD8 antibody, and intracellular
PE-anti-TNF-a antibody (A) or FITC-IFN-y antibody (B), and analyzed by flow
cytometry. The percentage of TNF-o and IFN-y producing cells are shown. (n = 4~6)
Representative data from 3 independent experiments are presented. Short black lines
indicate the means of the all the samples tested in each group. Each dot in the graph
represents one mouse. (*P<0.05, ** P<0.01; %P <0.05, %:%P<0.01) Four to six

mice were included in each group.
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