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ABSTRACT

Background: CC chemokine receptor (CCR) 7 and cognate CCR7 ligands, CCL21
(formetly secondary lymphoid tissue chemokine [SLC]) and CCL19 (formerly Epstein-Barr
vitus-induced molecule 1 ligand chemokine [ELC]), were known to establish microen-
vironment for the initiation of immune responses in secondary lymphoid tissue. As
described previously, coadministration of DNA vaccine with CCR7 ligand-encoding plas-
mid DNA elicited enhanced humoral and cellular immunity via increasing the number
of dendritic cells (DC) in secondary lymphoid tissue. The author hypothesized here that
CCR7 ligand DNA could effectively expand memory CD4+ T cells to protect from
viral infection likely via increasing DC number. Methods: To evaluate the effect of
CCR7 ligand DNA on the expansion of memory CD4+ T cells, DO11.10.BALB/c
transgenic (T'g)-mice, which have highly frequent ovalbumin (OVA)s23.330 peptide-specific
CD4+ T cells, wete used. Tg-mice were previously injected with CCR7 ligand DNA,
then immunized with OV Aszs339 peptide plus complete Freund's adjuvant. Subsequently,
memory CD4+ T cells in peripheral blood lymphocytes (PBL) were analyzed by FACS
analysis for memory phenotype (CD44 "¢ and CD62 L) at memory stage. Memory
CD4+ T cells recruited into inflammatory site induced with OVA-expressing virus were
also analyzed. Finally, the protective efficacy against viral infection was evaluated.
Results: CCR7 ligand DNA-treated Tg-mice showed more expanded CD44 neh memory
CD4+ T cells in PBL than control vector-treated animals. The increased number of
memory CD4+ T cells recruited into inflammatory site was also observed in CCR7
ligand DNA-treated Tg-mice. Such effectively expanded memory CD4+ T cell popu-
lation increased the protective immunity against virulent viral infection. Conclusion:
These results document that CCR7 and its cognate ligands play an important role in
intracellular infection through establishing optimal memory T cell. Moreover, CCR7
ligand could be useful as modulator in DNA vaccination against viral infection as well
as cancer. (Immune Network 2003;3(1):29-37)
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31(3), °]9F £ o] 52 selectin-mediated rollingol] 2]3}
o] A]Z=|H HEVOl A integrin-mediated adhesiong %=
¢ & de 4 1 Assh Bedd. A2 ol
adhesions =% F v FF9 chemotactic cytokine
(chemokine)©] 7]&% 2 t+4). 53], CC chemokine receptor
(CCR) 79 W-$3= % 7019 chemokine, CCL21 (SLC,
secondary lymphoid tissue chemokine)®} CCL19 (ELC,
Epstein-Barr virus-induced molecule 1 ligand chemokine)-<
221 Gz A A g @ E o] lymphocyte homing 2]
23 242 93 HK5-7). CCL21-& HEV endothelium
I FEZXAY T AEZ Yol EA)5t= stromal cell 25
B 93 == W o)(8-10), CCLI9S T A1 E 9] inter-
digitating dendritic cell (DC)ZF-E A H = ASE 419
FATH11,12). CCR7-& A& A 0 2 naive T A3 9} mature
DCol| Td=o] glom X memory T Al (effector-
memory T cell)7t CCR75 &3}l Qe o2 d&A
91 th(13-15). we}A, CCR73 = 7] A4S CCR7 ligand
”403‘**‘% ’\];‘—}3}%3] dash vA 84& 243t
H T3 AR AAHI glon, BAStE T A=
oS AAste Hl 8% 9LS e AoE U7
ATH(12-14). plyplr A (CCRT ligand F3 o] ¢+ F)7}
naive lymphocyte homing@} 22} ©Z 2 A oA DC2| 9] A
7} A& Hol e HiE o|¢} 2L 55 st
(16-18). H=3F, CCR7 A& A= FAEEo] A&3HA]
237 contact sensitivity 2 delayed type hypersensitivity 1t
So] & YA @E Aog Ruygdri19). H o
o} 22 CCR7¥ CCR7 ligand®] 7] lymphocyte homing
71'5S @°] memory T MXEQ] TxZ2 X 9 naive
CD4+ T AM3X2] homeostatic proliferation®] = Z 2.3+ 4
0} Ao Z B AL ATH20,21).
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% cytokine X+ costimulatory moleculeS &3 %
=1k ,_% plasmid DNAES A3 5 & FogozH nf
& A Wshy g2 Vaccme"ﬂ o3}
HH-8-9] 5/ (immune nature T type)

& g A HAT22-24). vEE
7}AZ, CCR7 ligandE T &st= plasmid DNA (CCR7
ligand DNA)E DNA vaccine@} o] Fof3tH A4 A

1
o3} MEA Wejo] F7185, o]} 2L WIS AN
+ CCR7 ligand DNA”7} DCE 23 Y2 Z o F71A7)

S 2 Yepdths S 4A HATRS). =3, ]9 2
L2 FxzZo| DCY F7l= 715N E 2= CD8+
TAEE Ao 2 JEAZL F AS o2 oFHr.
2 & ZA, lymphotoxin a-deficiency (LTa") A F & 2
2 JrzAo A AFEY A 22 DCE Ko
FAa 715N S 2= CD8+ T A %7} FA 5 o] ulo]
g2 7 tiate] & TS Hole 02 B
921 0H26-29). L2}, CCR7 ligand DNAS LTd" A

F o Foistd 23} %‘Ei o] DC7} #AFA =713}
3 71540l E 2= CD8+ T AZ 7} 32 50] uo] e
ol st Zﬂ?—%“éo] F7He & B AFATH30). 471
A, ¥ A A= CCR7 ligand DNAE 235 &0l FoJshd
<7He DCol| oate] &3t T Al27F 7S EH
Aol 3k memory T M E7} 7)1, Fof vlo]gix
e dst AFAHS =odF JAoE M A o9
e M-S $HE] fst 2 RIEE ovalbumin

(OVA)<] peptide 323-339¢] Uit 5¢] CD4+ T HEE
Zk31 Q)& transgenic (Tg)-*$F DO11.10.BALB/cE ©] &
3}t CCR7 ligand DNAZ A X ¥ Tg-AF A FAd€
memory CD4+ T A|£E FA45 23}, Bt} F71d 9
memory CD4+ T M| X & B Gt} 15| CCRT ligand
DNA9] A A& ovalbumin®@ & n}o]2 2o oJslo]

d 95 29 YWE Bod 28 memory CD4+ T A3 }
ol 5H AL FAsIAE o]e}F o] FZ1E memory CD4+
T AIZE wvpolglx g st AFAES S7H1A
Fe AoE HoZd mgpd & AF=ES CCR7
ligand DNA7} Hlo] &2~ 7+ oﬂ o) ek WAlEul ol g}
b WAl JpEe] -85kl o] &8 F e Hukg 2
AA7E B & AS5S G

F
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AFTE Z lold . APFEL 4~657% 9 BALB/
c H2) AAE U] Agstgon, w2 W=
OVAs;339 peptide®] tis+ §©] CD4+ T X E Zr& Tg-
AF(DO11.10)= o] ddl 7= d ukel Zo] FAke] A}
83} TH31). Herpes simplex virus type 1 (HSV-1) McKrae
strain<- Vero Al| 3 (American Type Culture Collection, Mana-
ssas, VAol Al S2 A1 A AHE-83 21, OVAEE HSV-1
(HSV-ova)2 OVA-f-#AAHS HSV-1 (KOS strain)2] glycopor-
tein CHA#} ¢toll F2493le A 2= ATt HSV-ovaZ
HE] OVAZH-2 Western blotZ} Dot blotel] &J8te] 8¢l
stk FHIE vlo] 2] 2% plaque assay®ll ©]3te] A&
g & -70°Cell /\}ga W72 B skt

Plasmid DNA £4] ¥ £&, Chemokine CCL213} CCL19
FHAA = 242} Dr. Albert Zlotnik (DNAX Research Institute,
Palo Alto, CA)?} Dr. Jason G. Cyster (University of
California, San Francisco, CA)ZF¥ FF ¢} pCl-neo
eukaryotic expression vector (Promega Corp., Madison, WI)
o 224939t} pClneo expression vectorZHE F
chemokine®] &S human fibroblastdl] transfection3F 3-
RT-PCRO] 93} <218} th(25). Cytomegalovirus pro-
moterol] ¢]3}e] HSV-19] glycoprotein B (gB)7} & &=
plasmid DNA (gB DNA)«= ©] ol 7]&H W F314
ZH]3F 9 th(32,33). CCR7 ligand DNAE 59 7408 T
W o1o00gd AHF= FE Slvke] 525 (biceps E



= tibialis muscle)ol] FAFsIG . 5L 3 XA H Te-
AL OVAusioe peptide (BFHTZ 25pg)9t complete
Freund’s adjuvant (CFA)E E3slo] ©H3}sl o)
FACS analysis. FACS analysisS ¢]3}] BD Pharmingen
(San Diego, CA)S.ZH-E Y& th53 2 G2
FAES A2t PEabeled anti CD4, CD62L,
CD44, CD25, PE-labeled IgG., FITC-labeled anti CD4,
FITC-labeled IgGay, PerCP-labeled streptavidin. OV Asps.339
peptide-specific CD4+ T M| L& #A4317] 98t I
2 A KI1-26%} goat anti mouse 1gGy,-FITCE AF8-3} %
ok AZE 957 Yated, 10°~10" A EE 1% bovine
serum albumin (BSA)-S 33}l phosphate-buffered saline
(PBS) £9%(1% BSA-PBS)°] &g ¥ ©IFE JA=
HaL 4°Coll A 3083t v gt Sith 1%BSA-PBSE 0.2
Al ¥ Aojd & A E AEE formaldehyde§ S ©]
&3kl sttt 1" A X BA] PBSEHol A
& EFS & FACS caliber (Becton Dickinson, Mountain View,
CA)E A&t E48t3h

Vaginal lymphocyte$} iliac LN A X 9] £2]. Vaginal T
HE = o] 7|ed WS 25 HEsto £835
AN TH24,34). VaginaZ 7o} 7t22 ZA 231 Hank’s
balanced salt solution (HBSS)2. & 5 H AojWyth ThA
1 mM EDTAZ ¥3l= HBSSE Al ¥ H scalpelS
ol-&3ste x2S A =7 WA 27 vaginat 1
mg/ml collagenase D (Boehringer Mannheim, Indianapolis,
INE &H3 RPMI HiA|o] F3 7P A AojFHA
37°Col A 1A17F &9t vl F8} 9t Collagenase®l| 2]3}e]
TaHo] Y2 AxEL Eid AZE 4853 A
RPMI HIA 2 7 ¥ HojWich o] 78 23] &5
S Gre 22(200xg, 10 min)oll Al P4 FElste] A A
U, &2 AEZE RPMI B Aol A R-FAZATE 9ol Al
de AXzRE T dZ3E 3517 #1359 nylon-
wool column®l] &85ttt YtA oz o]e} 2 wiy
o 23} vaginal lymphocyteS 2|2 o 79}2] A3 F
EEZRE 2~-3x10° A ZE A& 5 A ZeE E=
TE 40~60% CD4+ T AIEE 3Hfst= A& FACS
analysis®l] 2]3}e] 8135}t Tliac LN Al L= A F=
ZRH iliac LNE 7AW o] FAL7] plungerZ w3t &
H| 3} H o &8 = hypotonic 0.83% ammonium chloride
gole o gatel At

Vaginal challenge. Hlo]2]~2 7FG A7) 7] Aol A5
£ 9] estrous cycleE 5 A8}317] 91819 progesteronS 4
g E5 2o T34 tH35). =, BALB/c A F °ll Depo-Pro-
vera (Upjohn Co., Kalamazoo, Mich) 2 mg?] 3|3} S=A}8}
Aok 5¢ F, AFG 5x10" pfud] virulent HSV-1
McKraeS ©]-83}9] vaginadll ZHEAIAY. ZE9E AF
+ viY vaginal inflammationS ##3ste] b3} 22 7]
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ol 93} clinical severityE 7|53 THO, no inflam-
mation; 1, mild inflammation; 2, moderate swelling and
redness; 3, severe inflammation; 4, paralysis; 5, death).
4 nl

CCR7 ligand DNAE F o3 48T ENA Y 22 &
A 9 memory CD4+ T AE E4. Memory CD4+
T AX Aol tha CCR7 ligand®] F3FS Uolr 7] ¢
3lod, OVAmsse 5°] CD4+ T MEE & RIEE Zty
A= Tg-4%(DO11.10.BALB/c)E ©]&3t3AH. CCR7
ligand DNAE Tg-AF ol 5¢ HFo 2 F W & s
g FRT5o FARRE F, 251 OVAussn peptide=S
CFA°| &3tate] 1579 0] At v W Yggsiaith. vl
OZRE RF7F A b5 T2 QS AH 5o HE
T-& hypotonic solution® Z A Ast Tx Y F=x
2 Bgsgth £21% PBL Yol CD44""KJ1-26+CD4
+ T AlX(memory T cel)d EXE golr 7] 9|dl¢]
FACS analysisZ 3}%1t}. CCR7 ligand DNAS %] 3} Tg-
AH 9] 7ol CD4M4"™KI1-26+CD4+ T cello] CCL21
DNAE 27%, CCL19 DNAL 33% & 212} Yepd v,
o] % plasmid DNA vector (pCl-neo)S *12]3F Tg-AF =
14% 2 YEFTHEg. 1). webA], o9} & A3+ CCR7
ligand DNAS % 2] 3} A = memory stage®] 4] memory
CD4+ T A|E8] 7} 22 dof Wofl S74ES ofr|di.
OVARE uiol&d 93ta] f=d HF 59 e
memory CD4+ T A A, CCR7 ligand DNA®] 2] 3}
o Z7hd Zx F A memory CD4+ T X7} Q19182
Z =¥ 945 ol tste] oA whgst=rtE ¢
ol® 7] $]3le] HSV-ovas ©]-83F3 Tk CCR7 ligand
DNA= 7‘4 E] % Tg-/%]*ﬁ%::‘ OVA3x.339 peptide@r CFAE %
st W53 oy 125 ¥, Tg-AF 9 estrous cycle
S 237] $351Y] progesterons I 3FFALSLAL, THA] 5Y
% HSV-ova® vaginal tractl]l ZFEAIH Y. 244 39 &,
%l MA|= draining lymph node (DLN)ol|A] memory CD4+
T AZ9] ¥HE-& #243}7] ¢35+ vaginal tract®] DLN?I
iliac LNS ZAWo] 235 FHsidch F Wale 4%
591 WS memory CD4+ T Al X o5& #413}7] 913}
o] vaginal tractS 7o} HZFE ATt 0|9 2
o] #2]¥ Y@= FACS analysis®] 23} activation
marker (CD62L, CD44, CD25) 2 KJ1-26+CD4+ T A5
o] £AE 4931 th 71 23} CCR7 ligand DNAE
3 Tg-AFY iliac LNo| EA|3l= KI1-26+CD4+ T
A 9] activation markers 41345 o, CCR7 ligand
DNAE #2374 5W HSV-ova 7o) tiste] wh &
< &/33l¥ KI1-26+CD4+ T Al 27} EAlste AS ¢
4 91U THFig. 2). 53] CCR7 ligand DNAS %] 2] 3+ Tg-
A F 9] iliac LN IL-2 receptorq] CD25+ A X9 H-¢-
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CCL21& 13%, CCL19S 11%¢ ®FHo| thZ plasmid
DNAE A3 Tg-AFA= BA 7195 Kol FA o9}
2& A vaginal tract®] DLN?I iliac LNY OVAs;a3
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Figure 1. CD44™" memory KJ1-26+CD4+ T cells in peripheral blood of DO11.10.BALB/c mice injected with CCR7 ligand DNA.
Groups of transgenic mice preinjected with CCR7 ligand DNA or control vector (pCl-neo) were immunized with 25Ug OVAs2333
peptide plus complete Freund's adjuvant. 12 weeks later, peripheral blood lymphocytes (PBL) were isolated, analyzed for CD44
expression level after gating KJ1-26+CD4+ T cells by three-color FACS analysis. The isotype controls were not represented. The
oraph shows average percentageststandard deviation of results obtained from four mice.
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Figure 2. Activation status of KJ1-26+CD4+ T cells in iliac LN of CCR7 ligand DNA-pretreated DO11.10.BALB/c mice infected
with herpes simplex virus expressing ovalbumin. Groups of transgenic mice preinjected with CCR7 ligand DNA or control vector
(pCI-neo) were immunized with 25Ug OVAszssz peptide plus complete Freund's adjuvant. 12 weeks later, progesteron was
subcutaneously injected into immunized transgenic mice to synchronize the estrous cycle. Five days following the administration of
progesteron, the transgenic mice were intravaginally infected with herpes simplex virus expressing OVA. Iliac LNs were excised to
prepare LN lymphocytes at 3 days post-infection. The activation status of KJ1-26+CD4+ T cells in iliac LN was analyzed for CDG2L,
CD44, and CD25 after gating KJ1-26+CD4+ T cells by three-color FACS analysis. The isotype controls were not represented. The

histograph is a representative of four independent experiments.
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o Bty Bo] EAFS & T 2 ‘RiUr(Fig. 2).
TFHAZ, HSV-ovadl 23t = nol Yz
0]& 3= memory CD4+ T M EZE l‘%" ’8} 7] 98t vag1—
nal tract FZ T = KJ1-26+CD4+ T ML £AE &
23tdth. CCR7 ligand DNAZS A3 Tg-AF ol A
HSV- ovaft el o5t fr=d A5 79 ol Boh &
2 KJ1-26+CD4+ T cello] EAlsh= RS & = AUTHFig.
3). CCL21 DNAE A 3tH 7.6% KI1-26+CD4+ T Al

X7} vaginal tracto] £} CCL19 DNAE A g3l
6.7% KI1-26+CD4+ T M X7} Exste ¥, iz
plasmid DNAS A28 TgAZE 2.7% KJ1-26+CD4+
T AEE EoFAthFig. 3). ol¢} 2ol dF #9<
vaginal tract] CCR7 ligand DNA®I| 2]&}e] Z71HE KI1-26
+CD4+ T MY phenotype% 293k A3, vaginal tract
KJ1-26+CD4+ T A|¥E memory phenotype (CD62L
CD44"™NE 23 e A& & 4 AATHFg. 4).
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Figure 3. KJ1-26+CD4+ T cells recruited into vaginal tract of CCR7 ligand DNA-pretreated DO11.10.BALB/c mice infected with
herpes simplex virus expressing ovalbumin. Groups of transgenic mice preinjected with CCR7 ligand DNA or control vector (pCl-neo)
were immunized with 25g OV Aspss39 peptide plus complete Freund's adjuvant. 12 weeks later, progesteron was subcutaneously injected
into immunized transgenic mice to synchronize the estrous cycle. Five days following the administration of progesteron, the transgenic
mice were intravaginally infected with herpes simplex virus expressing OVA. The lymphocytes of vaginal tract were isolated as described
in Material and Methods at 3 days post-infection. The number of KJ1-26+CD4+ T cells was analyzed by FACS analysis. The charts
show KJ1-26+CD4+ T cells in vaginal tract pooled from four mice.
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Figure 4. Activation status of KJ1-26+CD4+ T cells recruited into vaginal tract of CCR7 ligand DNA-pretreated DO11.10.BALB/c
mice infected with herpes simplex virus expressing ovalbumin. Groups of transgenic mice preinjected with CCR7 ligand DNA or control
vector (pCl-neo) were immunized with 25Ug OVAsaz peptide plus complete Freund's adjuvant. 12 weeks later, progesteron was
subcutaneously injected into immunized transgenic mice to synchronize the estrous cycle. Five days following the administration of
progesteron, the transgenic mice were intravaginally infected with herpes simplex virus expressing OVA. The lymphocytes of vaginal
tract wete isolated as described in Material and Methods at 3 days post-infection. The activation status of KJ1-26+CD4+ T cells
was analyzed for CDG62L and CD44 after gating KJ1-26+CD4+ T cells by three-color FACS analysis. The isotype controls were
not represented. The histograph shows activation status of KJ1-26+CD4+ T cells in vaginal tract pooled from four mice.
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Table I. Summary of resistance to vaginal challenge of virulent herpes simplex virus in CCR7 ligand DNA- and control vector-pretreated

animals
N(.)' of mice Survival Avg. time of Clinical severity at day postchallenge
survived/no. of e Jeath+SD
mice challengedb rate” (%) et 6 8 10 12
pCl-neo 2/8 25 83+26"  206+1.7'  34420° 36418 3.8+1.8
CCL21 5/8 63 16.2+9.8° 1.1+1.6° 1.5+2.2° 1.942.2 214122
CCL19 4/7 57 15.0+8.2° 0.7+1.3° 1.3%1.6° 2.0£1.8 2.1£2.0
Naive 0/8 0 5.7£1.6 4.620.7 5.0£0 5.0£0 5.0£0

‘Groups of BALB/c mice preinjected with CCR7 ligand DNA or control vector (pCl-neo) were immunized with gB DNA (100pg).
Naive mice were given no treatment. 12 weeks later, the mice were subcutaneously injected with 2 mg of Depo-Provera per mouse.
Five days following the administration of Depo-Provera, the mice were challenged intravaginally with 5107 pfu of HSV-1 McKrae.
The mice were observed daily for vaginal inflammation. Moribund mice were euthanized. Clinical severity were scored as follows: 0,

no inflammation; 1, mild inflaimmation; 2, moderate swelling and redness; 3, severe inflammation; 4, paralysis; and 5, death.
"No. of mice survived/no. of mice challenged and survial rate (%) were determined at 12 days post-challenge.
‘Significantly different from values obtained from mice treated with control vector (P<0.5), dSig_}mjﬁcztntly different from values obtained

from naive mice (P<0.5).

Hlol g2 e o3 W] &I, CCR7 ligand DNAC
9]3}04 SA4E memory CD4+ T AM|3E7} 2= virulent

irus 7+l thate] B EHE FTMNAFEIHE Lot
Eﬂ 213} virulent HSV-1 McKrae strain® 2 vaginal
challengeA] 8-S 43} 0}2113} CCR7 ligand DNAZ A
2] ¥ BALB/c AFHE 7¥ —.—, HSV-1 KOS strain®] ¢BE
W& 3L plasmid DNAE W3ttt 22 2E 12F
%o BALB/c A F 9] estrous cycleS FA|33}7] ¢35}
progesterons 3 3} AL, ThA] 5Y & virulent HSV-1
McKrae 5x107 pfu® vaginal tracte]l ZFGAZATh gB
DNA vaccineo] 2|3 HSV-1 #Zol o3t Wolas=
Thl-type CD4+ T cello] F23F Wojdxz dai4 <)
7] wj ol £ vaginal challengeA] 3 4] gB DNA vaccine
S Aes%th24,32). 1 23} CCR7 ligand DNAS # ]
S A F7F dZz7e] AF B virulent virus 7ol o3}
o Hth 2 AYAS HAF MT/]-(Table I). Virulent
HSV-1< vaginal tractd] 7171 & 1259, CCL21
DNA A& T 63%2] survival rateS Ho FUL
CCL19 DNA A2 #& 57%Z YEpsteh wde] gz
plasmid DNA *]2] 79 %ol 25% 9 survival rateE
HoFAh ¢4, ob 1 HX & stA %2 naive A
E 79 F 89 <t BF = th(Table I). %3+ CCR7
ligand DNA 2] %} 2] virulent virus 7+ o ™3} clinical
severity ® ol HIst] Fo4 Al FAAAT
(Table I). WE}A, o]9} 2 A= CCR7 ligand DNAY
ol3le] S E memory CD4+ T AHE= Fol virulent
vius7ZH ol tiste] Wojans PPN AS ¢
T Ak

il =

B AFE=R o M= CCR7 ligand DNAS Tg-AF o A
A2)slH & 5] memory CD4+ T /‘ﬂEﬂ' S7hE AL
o] 9} #+o] Z7}¢ memory CD4+ T M E & Hfoly = 7+
Aol tste] WoARHRE FINA F= 74—3— HojFal
AT} 53], CCR7 ligand DNA *2] Tg-AF A OVA
e vpolg 2o st fFEH @5 F9 Wl Bok §

< memory CD4+ T A|E7} 2413t whebA, o] 42
ZA3I= CCR7F 19 ligand= 2+ vlolei 2 T HlH|
glo} 7ol thet A2 memory T A|EXE A3
AgozN FE Bosle b $23 988 3= A
o2 AH

DNA vaccine®| W 7|€} vlo]l 8] A 7o 93t £&
© memory CD4+ T A|FE Z+E WA ulo]gj 29 Zj]-
A 2dte vl T 9TS sk §vh36-38). 19
2ol =% memory CD4+ T M EE nlo]d 2 714 A
gntol 2l 24 cytokine IFN-vE AFetAY 53184 &
Y2 = E 2V cytokines ©]-8-314 B cell 2] 7]1‘%
A AZTH36-38). TS-0], Thi-type CD4+ T Al Z 23
A A== IFN-v= 39| cytotoxic CD8+ T /ﬂ]J_E
A7) o F23F cytokine©] tH(39-41). HI 2, CD8+
T Al¥= TCR¥ MHC class I moleculeg "/l = 3l=
AL &8 2-&3 IEN-v9} TNF-oZ Ao 24 ulo)
HAE AATTHA243). =&, B AdF =il = CCRT
ligand®] memory CD8+ T M 3ol tjgh &S 1 23}7|
= g%tk 28y, o714 7]estE CCR7 ligand7}
memory CD4+ T AIXE FT7FA7]aL wlo]eis 7ZH4 o
g3ty 3dE Wolans Yedde AL SRR
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