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Kl DC FIA54E, RT-PCR YEAG I 40 A T3 5 P19 P35 P40 IL-18 FIl IFN-y B)Z535 , ELISA Bk 4L 3% B3 b IL-12 1L
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ELISA YAKEIN far 8 /N B MELIAL P TL-12 \TL-23 (IFN-y [ IL-10 F1 TGF-B HY7KF-, H-E 3 (LS | A i IR 2 200 g BE 2 A2 4
S50 RO R 3 CDAOL (1 24 2485 2 MMC )LIEE’J colon26/CD40L 1 . DC 5 colon26/CD40L & #i L35 3% 5, DC %
T FL 334> T CD80 ., CD86 \MHC T Al MHC TT ik i5( P < 0. 01 ); 385 354K R th Al &M 2] P19, P35, P40 . IL-18 FI TFN-y
mRNAMFRIA , MIFE A A 2 |3 J@EIE’J%%L, LEE IR 0 i _E 75 P oA B KO Y TL-12 1L-23 1 IFN-y( P <0.01 ). co-
lon26/CD4OL B W B DC IRITALS colon26/CDAOL T IGYT 4L DC VA YT 41 LA, /IS BB AR IR 1) 44 FRURN ot B S 98/ > Ak />
(P <0.05);/NRAMH I TL-12 \IL-23 Fl TFN-y B T+85( P <0. 01 ),1L-10 FIl TGF-p W WIEAR( P <0. 01 ); /N BRI 48U
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CD40L-expressing mouse colon cancer colon26 vaccine enhances DC activities

WU Li-hua, ZHANG Chao,SHAN Bao-en, LIU Li-hua, AI Jun( Research Center, Fourth Hospital of Hebei Medical Uni-
versity & Department of Immunology, Tumor Research Institute of Hebei Province, Shijiazhuang 050011, Hebei, China )

[ Abstract ] Objective: To explore the in vitro and in vivo effects of CD40L-expressing murine colon cancer colon26 vac-
cine on activities of dendritic cells ( DCs ). Methods: The CD40L gene was transfected into colon26 cells using lipofac-
tamine method, and the stable colon26/CD40L transfectants were obtained. Colon26/CD40L cells were co-cultured with
DCs, and the phenotype of DCs was examined by flow cytometry; the expressions of cytokine genes such as IL-12, 1L-23,
IL-18 and IFN-y were examined by RT-PCR; and the IL-12, IL-23 and IFN-vy levels in co-cultured supernatants were
measured by ELISA. Tumor-bearing BALB/¢ mouse model was prepared by subcutaneous injection of colon26 cells, and
treated with DCs impulsed with colon26/CD40L vaccine. 1L-12, 1L-23, IFN-vy, IL-10 and TGF-B levels in mouse periph-
eral blood were detected by ELISA; and the histopathological changes of the liver, spleen and tumor tissues were observed
by H-E staining. Results: Colon26 cells stably expressing CD40L ( colon26/CD40L vaccine ) were successfully obtained.
DCs, when co-cultured with colon26/CD40L vaccine, had up-regulated expressions of co-stimulatory molecules, including
CD80, CD86, MHC I and MHCII ( P <0.01 ). The expressions of 1L-12, 1L-23, IL-18 and IFN-y mRNA genes were
only detected in DC-colon26/CD40L system, not in other co-cultured systems. And the DC-colon26/CD40L co-cultured
system showed higher IL-12, IL-23 and IFN-y levels ( P <0.01 ). Compared with mice treated with colon26/CD40L or
DCs, mice treated with DCs-colon26/CD40L had smaller tumor volumes and lower weights ( P <0.05 ), increased 1L-12,
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IL-23, and IFN-vy levels in the peripheral blood (P<0.01), decreased IL-10 and TGF-B levels ( P<0.01 ), and better

histopathological changes of tumor tissues. Conclusion: CD40L-expressing colon cancer cells can promote the maturation,

induce the cytokine secretion, and enhance the activities of DCs in vitro and in vivo.

[ Key words ]

P ZER MM dendritic cell, DC ) ZHLIA N TR
S R IRERRRAY ME— BETE A RS BT AR B T 40 i
BB HE 5L 9 antigen presenting cell, APC ), [F]
AT DU A BUR A AR T 2553 7( major
histocompatibility complex class [I molecule, MHC
1) AMHC 1287 Fidiefe 240, st 58 m)
SERNEAF 7, 76 T 40 BT I S 0 2% 1Y ) 3l L
BB ECEVE T . DC TG Ak i R T
— ZRIVRIFAF . CDA0 3T 2 H T2 A i
T DC LA G BRI 2 — . BEgE R, e
CDAOL. e 41 AL ] 25 P BUKEY DC e v A ik 1Y
TR AT I 98 R S A SO B RE . AN I S L 5%
CDAOL %% 3L ) /N R A5 9 colon26 4R 5 DC 3%
FeXt DC e B PE RS2, T CDAOL I8 1 B
i DC 1E4S i ia Ty T BT, D 4l e e e iy
B AR O B SR

1 B 5FE*®

1.1 @i zAeshdy

/NG5G 2 MR colon26 FH YTHb B2 BL K 2245
VY = BRI R A . MEYE BALB/c ZNERIW A WL
BRI rh.o( sha M eSS 911073 ), B
6 ~8 JE RFE R H(16.0 £2.0 g, T/ It H I EE1H
Ft. #% CDAOL 19 5 41 i K pMKITneo-CD40L Fl %5
H Uk, pMKITneo-rector FH H A% T I B &8 i A0 b
5 R BRAF 5T %8 Masatoshi Tagawa {81 20 27
1.2 THARmELEZE colon26 28

PIEr 10% i 4 I3 () RPMI 1640 5 3% W, 78
37 °C 5% CO, s-1F T i F 459 colon26 M, 2
18 Lipofectamine™ 2000 %% 435 & Ui B 45, ¥ 41
SRR 56 YL EE 1795 colon26 4B, 43 iy 44 Ty S UG 2H
( colon26/CD40L )F1% BTk ZH( colon26/ %5 %K ) , AR H%
YL 2 R 0T BRZH( colon26 ). 1557 48 h JE A%
JFE R FE N 300 we/ml A G418 i FH A 40 i, 2 &
S ARAR e e ) ) 0 L, SR A IR A e vk Bk o 2 e
LTI B A, i 2 0 AL AR, PR T Bt s %
WA RAF 4
1.3 R am e A m 4 4 an o R d 4 F 09 ik

WA T X B A R I A LA 45 ( 5 ~ 10 ) x

CD40L gene; dendritic cell; colon cancer cell; gene transfection
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10° > 8 & T PBS, il A PE-HT CD40 Hi{Ak . PE-4
CD4OL Hi &  FITC-HT CD8O Hifk . FITC-Hi CD86 Hi
& FITC-Ht MHC [ $if& \PE-BT MHC 1T HiA , [R) A
FH PE 5 FITC Fric i IR 2% HR B 44 5 200 7t 7 2 i
YERXT R, R 4 CHF R 30 min, 5.0 2 LiH W, H
PBS WEVEAM ML W 4 H2 T 0.5 ml PBS, izt
21 S AS: I 4% 2H 40 i CD40 . CD40L., CD80 . CD86 .
MHC T Fl MHC [ 43 F AW 0o
1.4 DC #yshAL B 5 I 7 4m il od 3R 32 7

I BALB/ ¢ MEPE/N U 28 A0 B, 25 i
% 10% FCS 1) RPMI 1640 o Hi - 86 15 P9 119 40 i,
FHLT A0 M 24 A R L B it . 4N HE 37 °C 5%
CO, M AANREE 5 N5 2 h, KERAEREMH A A /S
LA & GM-CSF( 20 ng/ml ) . IL4( 20 ng/ml ) Ay
10% FCS ket 7 do WA AR a9 40 i, H
CD11c* BERIEAT 40k, /i 5 A MIED i DC. %6
FeGel PKHO7( dark green histograms bRic DL 22 545
AL PR I A 2 x 10° /9L ), FE5 DC( 6 x 10°/
fLOTE 24 LIEFRAR ARG % 24 ho RS A LR
i1, h7iC CD8O.CD86 . MHC T il MHC 1T Hiidk, 1
FH A ARG DC 2 o> T 2Rk
1.5 *% % RT-PCR #anl &3z tm e s ie B F
A B mRNA # &k

G WER O M2 x 10°/9L) 5
DC( 6 x 10° /4L )7E 24 FLEFFEM LR 37 24 h, $2HK
HAEFRYNM RNA . & R —%5E/Y cDNA, cDNA =4
MY SR S A S ( 1) P19 FEH, IE L1
5 5'-CACAGAGCCAGCCAGATCTGAGAAGC-3', L
X 51¥°8 5'-CCATGGGAACCTGGGCATCCTTAAGC-
37594 CAEPE 15 5,60 CiRk 30 5,35 MG, 72 C
FEMH 1 min, (2)P35 FEH, IE X514k 5'-ACCT-
GCTGAAGACCACAGATG-3", & X 51 #) N 5'-
TTTCACTCTGTAAGGGTCTGC-3";94 C £ 1 15 s,
53 CiBk 30 5,35 PEIR,72 CLEMH 1 min, (3)
P40 FE A, 1IE L 51 ¥ A 5'-CCAGAGACATGGAGT-
CATAG-3", L X5|¥H 5'-GGGTCTGGTTTGATGAT-
GTC-3',94 C7AE1E 15 5,56 “CiE 'k 30 s,35 MEHR,
72 CIEAH 1 min, (4 )IL-18 FEH, IE LBI¥ K 5'-
ATTACTCGAGGAACAATGGCTGCCATGTC-3' , 2 ¥
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51 %) N 5'-ATTACTCGAGAAGGCGCATGTGTGCTA-
ATC-3";94 °C75VE 30 5,60 CiE 2k 30 5,35 PMEH,
72 CHEAf 1 min, (5)IFN-y 3£, IEXFI1H R 5'-
TGCGGCCTAGCTCTGAGACAATG-3", iz L 51 ¥ K
5'-TGAATGCTTGGCGCTGGACCTG-3";94 °C 25 30
s,60 CiR K 30 5,35 PMEFF,72 CLEH 1 min, (6)
IFN-y i 5 0 B R 1 36 N ( Mig )FE [, IE L5190 R
5'-GACATTCTCGGACTTCACTC-3', Jz X 51 ¥1 N 5'-
GATTCAGGGTGCTTGTTGGT-3';95 °C 28 5 s, 55
CiRk 10 5,35 NMEIF, 72 CLEM 1 min, (7)B-
actinFeP], 1E L3140 K 5'-AGAGGGAAATCGTGCGT-
GAC-3", [ X 51 %)k 5'-CAATAGTGATGACCTGGC-
CGT-3';94 C7A81E 30 5,55 Cik & 30 5,35 MG,
72 CHEAH 5 min, B-actin FLRE I XF IR, RT-PCR 7=
Y 1. 5% By B A 56 15 P Tk S, At FH 8 i TR145 43
BT R Gl AT 6% B R T .
1.6  ELISA b 233 x L b a B B F 69 53k

KRR PR (2 x 10° /4L )5 DC 4i
Hi( 6 x 10° /4L )TE 24 FLIEFRMR P L35G 57 24 h, IR
BRI LA, 0 ELISA 46 I 4L 55 3% 135 o 1L-
12 1L-23 \IFN-y [ 50 i I
1.7 R332 a9 1k M AT 8 52 15

WA X B K colon26 4R, T BALB/c /N
FRA 0 A 0 B T S A M B 1 x 10°/ ), 1
st i/ N B, RE/NRBUR S E W4 TR
I7 o IRITSE R 22 3455 R AL FY colon26/CD40L
M DC IR T Al £ R R AL FEY colon26/
CD4OL R H IR YT 40 . DC MR TT 4. 3R 7 il 57
Ze/NRE ST, 0.2 ml( 2 x 10° N2 )/ Uk, 45
6 d AT 1 W, AT 3 aRyT . XA B H
PBS,0.2 ml/W . & HAWLE/INERAS AR /DN, 1155 e
JRARFL, 2 g A= K i £k . AR BER B S A ELISA
ARG 1ML 7 P 1L-12 1123 IFN-y  IL-10 1 TGF-B
7K IRIT AT AR BE /N B AT A SRS Al TR A
Toimhb % 7%, B UM T MAH S, R A H-E Qe fn
WLEEZH 2 ) B AR A

1.8 #itas

fii 41 SPSS13. 0 Geit2# 8, Bl L x + 5 FK,
ZHIA) L AR H ¢ R 30 AN 2243 0, LA P < 0. 05 Fil
P<0.01RRZRAGIFE XL,

2 5 R

2.1 CDAOL H B 5% 45 1 5% 20 B & &1 o 09 % )

B/NEL CD40L FE L % colon26 41 , 75 3
Fa g 35 CD4OL 1) i 988 40 il & colon26/CD40L,
colon26/CD40L 4l % 1fi K & ik CD4OL 43T, &
ik 39.42% , M 2E A4S colon26 40 LA colon26/ %5 %,
4 CD40L 23550 5°M 0. 73% 0. 62% . colon26/
CD40L Al ) CD80 . CD86 43T~ #5 i Yk wif W k1 5
(P<0.05),1fii MHC [ \MHC I 43F J& if 2 A8 fk
(E1,%1).

_E.-'l. 5 B_ _E'L
: | ™ ‘o

MHIL

E1 mXEEARKN CDIOL EEF
LS colon26 HIRE S FHIEN
Fig.1 Surface molecules change in colon26 cells after
CDA40L gene transfection as detected by flow cytometry
A :Colon26 cells; B:Colon26/vector cells;
C: Colon26/CD40L cells

R1 CDAOL EFEFEIFZBFE colon26 AR E D FRIZZIA % )

Tab.1 Influence of CD40L gene transfection on surface molecules expressions on colon cancer colon26 cells

Group CD40 CD40L CD80 CD86 MHC | MHC I
colon26 0.26 £0.04 0.73 £0.12 0.65 +£0.08 0.12 £0.05 0.41 £0.04 0.83 £0.07
colon26/ vector 0.22 £0.04 0.62 +£0.10 0.61 £0.12 0.24 £0.06 0.33 £0.04 0.85 +0.05
colon26/CD40L 0.12+0.03" 39.42+3.27"" 1.62+0.18"" 6.95+0.07"" 0.37 +0.04 0.90 £0.10

"P<0.05, "*P<0.01 vs colon26 group or colon26/ vector group
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2.2 DC @5 colon26/CDA0L 5 W 33 7= 5+ DC
DRG]

/0N BB BE AN I 28 AR A 4 i PR SRR R AR DC
YL AR B BRI BE A= K 1R/ N—B 7F GM-
CSF.IL4 By T, 40 M2 i 2t oF B r 2R IRE
A MRS T BB IR 5 , 20 M 50 T I g 1
e 47 d ¥igila WL BT B TR AR KA R K
FAR DC, 28 CD1 e ™ BEBRARIC I %, CD11 ¢ *
DC i n[i592.88%( 12 ). DC 5 PKH67 FRic )
colon26 BY colon26/CDA0L S IR &5 8535, 45 R B
78,5 DC + colon26 #HE, DC + colon26/CD40L 1] I
B Z V%, B DC &1 CD80., CD86 . MHC |
MHC II ()RR KA 2 & FHEi( P <0.05 ), colon26/
CD40L {54k DC iy CD86 ik /K5 LPS #ili#% DC
[ Zek K LTI B 3,382 ),

CO b

2 CDllc #¥7iERIE DC # CD11c BIRi%
Fig.2 CDl1l1c expression on DC before and after
sorted by CD11c-conjugated magnetic beads
A: Unsorted DC; B: Sorted DC

2.3 DC 5 colon26/CD40L 7 ¥ 3E3% 74k 2 o 40 e,
H-F A B mRNA 69 &k

1 DC 5 colon26/CD40 L it Bs 3524, vl k6
W) P19 P35 P40 IL-18 IFN-y IFN-y 7531 5.4
F( Mig ) mRNA HYK 35, M 7E DC . colon26 LA K
DC 5 colon26 FLH% 7 2H ¥4 R 4G 00 321 L) [ 3 A ) 2
k(B 4),

L

LCL e L A [

1 11

OO 1P 1P I T ) 1F 1 10

=

o

mn
C i A S

r
(L L [ [

!

air

[T TN ETE TR T
L L AR e T
(L L L N T

2/

KIHE

WHI A B C

B3 5 colon26/CD40L B #1555 DC MR BTN
Fig.3 Phenotypic changes of DC after
cultured with colon26/CD40L vaccine
A: DC cultured with colon26; B: DC cultured with
colon26/CD40L; C: DC cultured with LPS

*®2 5 colon26/CD40L fEHE #1555 DC AR EHE RIS FHEN % )
Tab. 2 Changes of co-stimulatory molecules on DC after cultured with colon26/CD40L vaccine ( % )

Group CD80 CD86 MHC | MHC II
DC + colon26 23.21+1.22 50.26 £2.35 15.88 £2.21 21.86 £1.99
DC + colon26/CD40L 76.06 £2.09" " 70.02+1.79° 46.18 £2.15"" 50.22 +1.83""
DC +LPS 71.05 £1.61 61.19 £2.45 58.23 +1.74 58.77 £2.06

"P<0.05, """ P<0.01 vs DC + colon26 group

2.4 DC 5 colon26/CD40L 5 3 3k3% i L i b 4 e,
B 5 84 K-

1E DC 5 colon26/CD40L J 1 L 55 9% g,
IL-12 IL-23 H1 IFN-y B97KF-B] 5 T DC 241 DC
5 colon26 HL15 3541, 5 LPS Hili# DC =4 1Y IFN-y
FHSCE 5 ).
2.5 colon26/CD40L % ¥ £ # DC 494K N &

BALB/c /NRIETE ST colon26 #H L 7 d J& , 5T
IS G R o b A A ) 45 4, 158 ] A 98 /0N BB AL B
T, R R IR 100% o Fifi R 257 DC ATC 2% co-
lon26/CD40L JE T IRYT , 48 3 IAYT G . DC B co-
lon26/CD40L J8 1 6 J7 41 1oy 95 /N BRUMpogE[ (2. 25 =
0.05 )em’,(2.30 £0. 04 )g JW i [t colon26/CD40L
JETHIARITAL (2.96 £0.07 Jem® (2. 88 £0.05 )g |,
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DC 4ifiya 74 (3.06 £0.07 ) em®,(2.82 £0.03 )
g IR HRA (4.00 £0.09 Jem®,(4.79 £0.15 )g ]
/N P <0.05 ), colon26/CDA0L J&E 147741 . DC 4
JLYE Y7 2L a9 /0 B 9eE oR /IN K g 7 T I i 2 1 L (R
BMET XA CP <0.05 ), &AM R0 5N
47.92% 32.95% 32.26% 1 0.

P
[-actin
Pa3
f-actin
JLETy]
[actin
[L-18
H-aciin
IFM-
T -
1..';:-_'
B-aclie

El4 DC 5 colon26/CD40L f& i £ 1 3%
FZ P AAEEFEE mRNA BRI
Fig.4 Expression of cytokine mRNA in DC and
colon26/CD40L vaccine co-cultured system
1: Colon26; 2: Colon/CD40L; 3: DC; 4: DC cultured with
Colon26; 5: DC cultured with colon26/vector;
6: DC cultured with colon26/CD40L; M: Marker
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Fig.5 Cytokine levels in supernatant of DC and
colon26/CD40L vaccine co-cultured system

colon26/CDA0L T 5 DC BEA IR YT 4L /1N
BN I 1M 37 TL-12 1123 \TFN-y & T colon26/
CD4OL JE F R Y7 4 . DC ¥R 7 L Fxt B2, IL-10
TGF-B W R ALK P <0.05,& 6 ).

H-E J i BRZ5 5 & 7 ) 7R, colon26/CD40L
JEHIRYT AL DC IRIT AL R IR 2] Jy v m] LB R
1% IR A o R LA i R A IR, A IR
FULE s AR BTG YT 20 i o kb 9 A R o 8 M 400
R, IR R YRAE , Jigd 4 B 807 53 A5, i dgd )
FRAE. DL b3 ANIARIT AR Z BN 6 H . Xt g
2 g ZHL 200 e mT L R PR AT, LA D
RANMIZNE , FF TR R LU h R LR AL

12 000
- WFiS
E 110 CHII Worlon 34 !-:u'n.
= ] DT b T .
;-\. B
= B0 D e
G000 ]
‘E 4 00l
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1000 F - Jr

NPl .
IL-12 IL-Z%  IFN-y  IL-l0 TGFf

6 SiRTESEFE/NRLERAEEFKE
Fig.6 Cytokine levels in mouse serum

of different groups after therapy

[ (]

B7 &R IE&EEE/NRhE. R
FFARREFZN ( H-E, x200)

Fig. 7 Histopathological changes of liver, spleen and
tumor from tumor-bearing mice in different groups
after treatment ( H-E, x200 )

A: DC + colon26/CD40L; B: DC;

C: colon26/CD40L; D: Control
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3 %W 8

DC FE G VE R % O g 2 20 L e vy 7 i iy 4
JR MOl B ANTHSEE . R SPSEEe s,
FAASTRIIE 2 1) o geg e SR AA b v o 35k DC JE A
AT LA A s A e I g S e, I e il s A= A
5ER% o AV AN MR [ BLAAR SR AL e g 200 i 4 1T
FIPTIRAE B, AN T5E T g A 55T 5 tumor asso-
ciated antigen, TAA )P T S HHT 47, 7] LAY
KR A~ B TSR A e A ST DR ) S

S g 240 T i %) ) A 1 R A LR )
AR T- AR PIFD . A BRI, Cs BET A0 215 U
T2 0 PR 240 L DL Ko 22 5875 22 ( MMC ) &b 381 17 Jirb 72 448
Jii, B DC RO T RS2 U il e 922 200 i 1) 24
fi# s, M7 Cs HE SR A BRS 8 7- 9 b 983 40 i 5 MMC
ALER R b R A A SR R S A BF 5l 1
CDAOL FEH T A/NRE5 W79 colon26 A HE & 1 40
JLE) G 338 JE PR, I R 28 MMC 4k B ) colon26/
CD40L 4 ok B BUargE R I DC.

DC TEUR N & il /D, I HOBAE s 8 R Y
DC T RBAL FAHIRA , BT KRB 4 5 DC i
IRGHML S, 2E RSN 35 T2 4 38 LASR IO 95 R 97 = 1Y)
DC. A DC 7857 2 b bt 5 , 20 i =% 1
(o F 2k & LR TE A AR B, T LA R T
Oy FAEBYEINRE DC R R ARVERAE . AHFIEFEIR
ANRESE /N BE AN 7 d 5, 48 5 R BR 07 30 T 3K
BRBLAEEAE 92% DL L # CD11c " DC, 42 MMC 4b
FEAY colon26/CDAOL 4l g I3 J5 , % B DC 41 fifl &
[l CD8O ,CD86 .MHC [ Al MHC II 4> & & &, %
BRI ik AT AR AR B3 DC2 Y

TE DC R DA™ A= 0 I 98 1) f 928 1 25 v
CD40 2 & dE # E 2 M AEH . CD40-CD4OL /T 1Y
EREA e 47 s SN E ek i) ORI o i %= e
T LRI TR RIR T . AT & B, MMC Ab B
[ colon26/CD40L 41 il B & DC ] 3% 58 11L-12 | IL-
23 IL-18 Al IFN-y (443, IL-12 & Thl 2 Mo AH ¢
()5 RGN 1, P2 2E Thl 20375 & i e s S
IV, P& Th1/Th2 24 j 2 6] 0 -5, /v 36 46 T 4
JRLFT LSR8 40 I 1) B AT 22 43 Z4F0 IFN-y 5335 .
IL-23 42 Oppmann 25 *'7E 2000 4E4R 45 i — >80 4
AR T, Eh G AR AR S PR A0 AN A A A,
HEYETEE S TL-12( p35/p40 VAR, TL-23 7] 42
CACHE T MG 5 , 750G A0 0 T 4 M AR 5 4R 41
Jfl 77 Az TFN-y FlIL-12 S54RI 7. IL-18 fE 24
ZUF 20 M 4 AT A I 2] mRNA 223k, 8l i/

B =4, T B 4l LA RiE . IL-18 Xf £
TP e e 4 e 7 S 5 R ) A0 R BN, 2 5 o R
2R A0 ) AR W AT NK & CTL 4 A% 8
RN T SO PR I A E A A S e A, 1
CDAOL %% Y235 )iy 9 240 M 7 338 i ok 9o 2400 e £ 922 Dt Pk
BRI, IR R A S T DC ARG, 38 DC /40
HEL R 4 43 6

FE/N BRES s i vh R BF S 42 3], 28 MMC
AhFE colon26/CDAOL 2 il B Y DC BT 5, /N B
JigE AR BRI EE H /N T AR 97 2 5 AS A 5T S8 A fof I
BRI 375 G D0 380 458 1 7K SF- 19 TL-12 \1L-23 Fl IFN-y,
{EIfL 7 Y IL-10 \ TGF-B /K F M #4f%, 1L-10 f&—41)
P A 4 L R, %o 8 oy 28 LA R R AR . IL-
10 B W4 AL . Th2 240 i~ A=, AT DAL Th2 28
0 PR B B AR Th 2840 PR 7894 1, 4% )
J& IFN-y 1775 . TGF-B J& — Fl 2 T 6E 1) 41 i K
¥, 38 ) 20 3R T P 32 AR AE 5 S AR R A L Y
HUE oA JA TR S EE D ae , i HLOAT LS S T
IO 200 B B L AR A0 0 kR TR 2 4L 4N MHC )
FaR PR FEAR N, TGF-B A LAY Th2 40 i 7.
B A4 Th 4007 A 430 ARSI, 28 co-
lon26/CD40L, 2 g £ i 1) DC 3697 I , 107 78 B Y
Th1 ZE4HM R F (9 A 8 58 , Th2 240 i R 1 &
JIR 5 , R B PR VR

AHFFEELHNAE colon26/CD40L Fifit DC VAT
A, PRk A K R IR, A KA IR
Y., iR A B AL oA, g SR B AL . BRI AR RIS Y
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Toll #£5ZA( Toll-like receptors, TLRs )FEAE 3 A Gz i A Hp L 2 224 HH , ARE & T TAE A0 M P 8 57 A AS 6] 3 R R 2K — 2%
TEME N /NZE( intracellular compartments YhFaE; B 2R FEE FEiA, TLR2.TLR1 A X TLR6 ¥)g T )5 #. TLR2 & 5
TLR1 5 TLR6 FE[RIVEF , JH 40 B Ik SRR R BEmR 5B 125 . TLR2 3ah ) B HAT LR MITEIR YT ARAE R B & T A 5 B
B 1 FH A, (H B AT BZ 5 IR RE TLR2 sh i . S SCEE M@ T il &0k TLR2 #sh3 i Jr & A & 3L
TLR2 #sh3 .

5T A GV TL-8 DO R BER 5 I A SMNETE TLR1 2 A1 6 B4R A NS5 b i SW620 41 ja | 3176 451~ 41 g
BEFEFL P AN T4 B k24 3CPEC synthetic chemical library, N5 24 000 R & A9 ) ; SR J5 RN _E 175 W0 h 28 6 R MG o, 4L
Gk 217 Ff TLR2/1 Al TLR2/6 FOIEIE Y. 31X 217 FiE TG 4k S pFLAG-CMV 2R TL-8 St R EHR 52N R KA
SW620 £ AE-F- U A , B % 16 B TLR @AY TLR2 3E 4. ifidk 19 TLR2 B0E M1¥ M5 & A &9, M4+
JE A 300 000 ~ 500 000, 7 35 3-FRFEARBEM IR FEAR IR 0258, B B AT E A8 TLR2 Bshl 25/ XA

i 6 Hh 9 TLR2 0% W)k 286833 TLR2/TLRI S8 RG0S5 . &% A (B A1 C nf Fl LA 16 4k TLR2/1, SRk
1SR AN 10 ng/ml; 52 ML, HRTE A8 TLR2/1 #43h57] Pam3CSK4 A B A HS Fim ¥ 0 10 pg/ml; ELIETEY A B
N C e R KO BE  ASREIE TLR2/6. BUIEY) A Wl F/NR RAW 264. 7 EL B4 ML 730 TNF-, BIE %) B.C IANRE
BRI B .C {URESRLIE A TLRs , B AR E AR

TLR1 955 320 (& MRS TLR2 H5 324 L& 323 o ik &M Z (R AFFE B /K /EF , TLRT A28 321 [V A& RS TLR2
HI%E 321 DRGSR Z AR AE B T A EAE A XX S s SR AR L 0E A7 4 58 48, 45 5L 7R , Pam3 CSK4 FUHT i € 19 TLR2 & ¥y
KRETHAME . TLR1 45 311 4Bk 5 AR5 , Pam3CSK4 Y 16 PEA AR A28, T OE ) A BTG VETRIR T s 9
B.C MG PRS2, AR 58 R o 0 TR T B TR N TR R /N F TLR2 805 9, A F T iF— 2 ek
TLR2 K Hshl (45 M BE AR 2T , IR BF TLR2 U059 AT AR A SR 30 HE A 0y A 2 2 5% P AR R 7 T i 5
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