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#IEF SLC e EEF CpG-ODN K& N AXM/NR B HEEZEBHITH

#HAase  ERAET, BT Bl R WMAR(ANTEER 1. mEA,; 2. k4, 3. RA, BE
B 17 361021)

(4 Z] H B gk o e 808 4 7 ( seccondary lymphoid tissue chemokine, SLC )Fl CpG 5 R i & % H R
( CpG oligodeoxynucleotide, CpG-ODN )IK-A R FH X /N BURS AR 2B 2988 1 3R 7 S0 S H T BE AL . VR il #%& SLC-Fc @&
HEH, RAMEI SLC-Fe X /I Bk 408 A R AR08 o #lsr /N BRI R R AL B ML 43 A= B3R /K 4 B4 . CpG-ODN 41
SLC-Fe 4k} SLC-Fc + CpG-ODN £ 4t 4 41 . WERIG T i 25 4/ BRI 09 Az F R 0, 90 =X 40 i A 4G 00 7% A Jg 21 23 v ik
B 240 0 F b 2 A IR i 1 0. 45 R T k) 4% SLC-Fe 7K 11, SLC-Fe % /I BUI 2 40 g B A5 %) 4K i 4 0. 03,0, 3 #01
3 pe/L)EIER . B NS SLC-Fe F1( 3% ) CpG-ODN BH I 4111 il b g i) A= 4, 16 & 3R 07 Al AR B B /N F X IR P <
0.01 ), I H/N A7 3% B o] o B 8 S o BR-GIBTP 4L /KPS CD4* (CD8 ™ T ik EL 41 A Al CD1 1 ™ B 2 bR 40 i 45 i 1R 40
EHEZ(P<0.05,P<0.01 ), H RIS 7 bk EL 25 B o e, 45 18 : SLC A1 CpG-ODN B4 1o I % /s LR A 2B 2%
A TR, AL 5584k CD4* T.CD8 * T 41 Jg FIAE #F DCs BFA K .
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Therapeutic effect of chemokine SLC combined with immune adjuvant CpG-
ODN in treatment of implanted mouse melanoma
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[ Abstract ] Objective: To study the therapeutic effect of secondary lymphoid tissue chemokine ( SLC ) combined with
CpG oligodeoxynucleotide ( CpG-ODN ) in treatment of implanted mouse melanoma and the possible mechanism. Meth-
ods: SLC-Fc fusion protein was prepared and its chemotaxis of lymphocytes was detected by chemotaxis assay. Implanted
melanoma mouse models were established and randomly divided into 4 groups: control group, SLC-Fe group, CpG-ODN
group, and SLC-Fe¢ + CpG-ODN group. The growth of implanted tumors in each group was observed after treatment. Sub-
type and infiltration of lymphocytes in implanted tumor tissues were examined by flow cytometry. Results: SLC-Fc protein
was successfully prepared, and it dose-dependently attracted lymphocytes ( 0.03, 0.3, and 3 wg/L ). Intra-tumor injec-
tion SLC-Fc¢ and CpG-ODN alone or in combination significantly inhibited growth of B16-implanted tumors. Tumor size in
SLC-Fc + CpG-ODN group was significantly smaller than that in control group ( P <0.01 ), and animals in SLC-Fc + CpG-
ODN group survived longer. Tumor-infiltrated CD4 * T, CD8 ™ T, and dendritic cells ( DCs ) in SLC-Fe¢ + CpG-ODN group
were markedly increased as compared with those in control group ( P <0.05 ), and tumor draining lymph nodes were dra-
matically enlarged. Conclusion: SL.C combined with CpG-ODN can inhibit the growth of implanted melanoma by attrac-
ting CD4 " T and CD8 * T and promoting proliferation of DCs.

[ Key words ] secondary lymphoid tissue chemokine ( SLC ); CpG-ODN; melanoma; antitumor immunity

[ Chin J Cancer Biother, 2010, 17(1): 25-29 ]

[E£mB ] EI TR RRIFE 455 H( No. 3502720089020 ), Project surpported by the Scientific Constructive Program of Science and Tech-
nology Bureau of Xiamen( No. 3502220089020 )

[MEEREAN ] VPRVEC1970 - ), 3 AR BT N 1, IR R0, 3228 DS i o B AY AT 5

[ BEMEHE ] FAHVE( XU Xiang-fan, corresponding author ), E-mail : xfxu94 @ sina. com. cn



.26.

Fp [ R A AT 27,2010 422 A ,17(1)

PO IR G g2 v B 8% ol F JRd 200 LAY T 240 i A
WS T 40 M 7S b S 4 52 20 Bf2( antigen-presenting
cell, APC)JUICTEE ), APC e fiftsed JAl i1 45 B g
AHOCHT I B 7% 2 AR A bk L2 25 N TS T bk L 2
L, R 0 U L 200 e s 8 PR BT L B L 5 R BT
RN > (B APC 7 TR 41 40 ik L 4 i
(LT EL A5 P 02 0 b 40 A B e 3R A 21 firb g
HA, WP E LA F( seccondary lymphoid
tissue chemokine, SLC )i/5 Sk LY 40 G F1 APC, Ff H
CpG 5 B I E 4% 1 R ( CpG oligodeoxynucleotide,
CpG-ODN )T 3 A4y 240 L 11 0 5 B Ao 88 5800

SLC RN H 21y CC R R AL I+ W 5t
P e P B AR IDK LR AR 7K L 25 ) T 400 g b B
Who SLC REFALIR PN Z B0tk I 240 B A1 J 2 2 8%
(EREST L R | (G AR S N N i Y= B
DC Ik AR TR A %Y R, CpG-ODN
JE— M AN TE A CpG SR A TR, & —Fhim
RORHE Y S A7), PTG T 40 M B 4 L L I 4
JHL\DC S5 S 20, 3009 S A 5 A 22 Tl 2 i A
TR B TE R B4, 15 S Thl B G 2%, 7™
A AR ) A TR S R ML SR e 8

AWFFER S5 1 SLC H CpG-ODN , 7E/]N
el AL 2 0 AN N RS LR PN 03 i B IER S T S P R 2 ) 0
WL HAT IR AR

1 #REFE

1.1 E&ZFHMA

/N R 2 ANk BI6F10 1 | 25 ATCC, /)N
FRUHBEJR A U kR NSO g B ECACC( No. 85110503 ).
TI17E Ultra Culture B354 B BioWhittaker 2 &) o
RPMI 1640 K7 F29 . JFiAi pMT-V5-HisA . pcDNA3. 1
F lipofectamine 2000 4 H Invitrogen 23 Al. & A
CpG & R B A #% 1 & 5'- TCCATGACGTTCCT-
GACGTT-3"3E /5 1 5B DNA W [ Geno Tech 23 ).
DNA R4l S5 ARG [ TaKaRa A Hl . A5A
FENE B, W APC-anti-CD4 , Cych-anti-CD8 5 PE-
anti-CD11¢  FITC-anti-CD86 %514 H Phar Mingen o
Hl, 10 ~12 JA# MM C57BL/6) ( H-2b ) /N 36
Y-GS UES i M04-3018 ) 1 H Seoul Polas Interna-
tional 2> H] o
1.2 ek

/N B S AN AR B16F10 F/N 5L 697 41 il
PR NSO DR JEACIHK L 40 B 3 72 & A 10% Kk /N
MLY% F 1% U4k £ B9 RPMI 1640 15 2 W b, &
37 °C 5% CO, TRFNIE BE (9 40 M 35 3 fl N B 5. %

YIRS FSE 19 NSO HRTE 54 1% L-45 2 Bt
1% Pk Z I UltraCulture 5535 P55 55
1.3 Fkei#E & SLC-Fe & & 4 4) &

C57BL/6] /NER A bk B 45 4 HUEL RNA J5, H
SEWR AT 51 W) S % sl /E cDNA. AR 4E /N B SCL
( NCBI # NM_011124 )FH 751 it PCR 5149, I
514 :5'- CCGCTCGAGGCCACCATGGCTCAGA -3
( FRIZRFE A Xho 1 IWEEYIFRAL ), TS 198,
5'- GAAGATCTTCTTCTTGAGGG -3' ( T RIZAYHE 4>
b Bl T WIBGEYIRA Do R 552 95 °C/1 min,
56 °C/1 min & 72 °C/1 min #E# 30 X, PCR ;=¥
KN 402 bp,iZ% PCR P45 A Bk pMT-V5-HisA-
Fe 1) Xho 1 F1 Bgl 1 f YL A5 P9, JE B pMT-V5-
HisA-SCL-Fc ik #5U¢T E. coli DHS , HRHCFHPE
ViR, 25 iU o I DRI A% M S T R R
pMT-V5-HisA-SCL-Fe kL, I EcoR 1 Fl Xba | i
YIFF S A SCL-Fe 3L | B s @l A F UKL peD-
NA3. 1 H, Bk 345 A1 DNA U7 #% . H lipo-
fectamine 2000 %% 4« F NSO 4ififk, %4 0.5 mg/ml
Geneticin( G418 )i 195 1% 7 W 1% 77 I 2 B S2 56 iy
T 0 SLC-Fe HH .

1.4 Transwell /> F A6 28 fe 09 45 17 440

SR YL R R RE 1) NSO MR ZE & 47 1% L-4%
SR 1% HTAE R IE ML UlraCulture B350 HL
5537 60 ho C57BL/6J /NERRIBSIRLLES , FH 2 5Kl
I R %) 8 1B S S R IR A B8 (70 m ) U8
i, A 10% FBS 1) RPMI 1640 4 e 572 H
BiRa . ki A 24 fUR, BlA HAR A
6.5 wm.5 wm LI A R AR BT, FH XS IR
2474 300 ng/L (1Y rSLC, 5L 4040 hy fir & LAY SLC-Fe
WA 3 /L300 ng/L 130 ng/L, BAPEXT FEZH K
YRR IR . AHMIECH & 1 x 10° /Y 100 Wl 21 &
T I R OR PR B B Transwell 38 M 4 , 2% J5 il & T
37 °C 5% CO, 1A AN RE FRAH 9, 4 h JF Ik
SR EYNM, %%, I Cych-anti-CD4 il FITC-anti-
CD8 ‘& YLt )5 FH i A AR 53 #7 o
1.5 DR EZEBER R EBE T F I

i 10 ~ 12 J % A9 HEPE C57BL/6J ( H-2b )/
R R sh A FREPL 4 4155 1 ik
Sy AR K IR 5 55 2 410 CpG-ODN 41, i 40
MUEERN S A5 4.6 K50 5 FH R v S AT AR P 1
5520 pg B9 CpG-ODN; 46 3 41 SLC-Fe 40,55 4 .6
KA HITESS 3 pg B9 SLC-Fe; 55 4 HHIRBAAIT A,
55 4.6 K, 0ES SLC-Fe 3 g 120 pg 4 CpG-
ODN. HEJE 2 RWEE45 41/ UM 9 A2 AR L, 3]
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ST ARAR B8 x K x H )
[BCNIENE ) e N el Kl WA R S T S
JeL 8 5 A

TarJe8 /N It bk L 435 DA 2 3% 1 1) T 5 T A
il A B, e B I( 70 m )3t 38, A APC-
anti-CD4 , Cych-anti-CD8 | FITC-anti-CD25 ‘& ¥ 4% {4
Ji A AR 5 #r o
1.7 SRR A m A AL 20 23 F A & i 0 2 0

A Je /N B P B R AR, VDR, P S D e T
TR H AE TR A 212 T I sk 0 A% i o 4 i A VA
APC-anti-CD4 | Cych-anti-CD8 ., PE-anti-CD11c . FITC-
anti-CD86 & FL Y% €4 5 FH it = 40 ML A 7347 -
1.8 “%itsa®

K Sigma Plot 10.0 ZE2# 847 Ab 3L, 7
HIAIE R ¢ K5 o

2 # R

2.1 pcDNA3. 1-SLC-Fe i 4 %9 s o M3

FIEE T & A /N SLC FE Y peDNA3. 1-/SLC-
Fe JiRi( & 1), I H lipofectamine 2000 ¥% 4 F NSO
YRRk, KA 7= SLC-Fe % TR ek oh KAk

!
‘

)
;

i
4
-

LEcoft 1
X |

"\ SLC

1w koeak sequenesp

1 pcDNA3.1-/SLC-Fc i3
Fig.1 Construction of pcDNA3. 1-/SLC-Fc plasmid

2.2 SLC-Fc & & st/ Rk € gm i B A AR 1 64
#ALAE

Transwell /]NZE KA SN BLAS SCL-Fe #EH
Hy TSR, 45 R R, SCH A 5 0 BRZEAR Lo Stk 2
ML T 10 1559 H., SLC-Fe X ik 1 40 g it #a 1k
YER A WRERO/ M . 45 R0 BRI R 3 pe/L
B SCL-Fe F I AR 58 19k AL A H L JL X CD4 A
CD8 ik [ 20 e A H e I S &1 2, 813 ).
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Fig.2 SLC-Fc protein dose-dependently attracted CD4 and CDS cells
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Fig.2 SLC-Fc protein dose-dependently attracted lymphocytes

2.3 SLC-Fc #o CpG-ODN 3 3 B A & A x40 8,

2 F A AR 0 A

TRITSEEMEE SLC-Fe Fl CpG-ODN X/l A %
BRI BT R T 1 . 255 SLC-Fe 1 CpG-ODN HL
MRS 2 1 Jie g AR R4 A B Sl 40 ], 2 R i e B
BT IR AR B B BRI 1 4 ). BREIRIT
/R 4 FAIE /N BUFE IS I TR 3 60 d, fEDX AR
20 K HA S 56 20 /N B 30 d N AE T B A G KRR AT
Ab R
2.4 SLC-Fc¢ #= CpG-ODN 4 2 & /% s R e & %
G %)

T SLC-Fe FI( 5% )CpG-ODN TEM& A HT i
FEAEH B A2 L, 70 I 4 Fh 5 A9 %6 1111518
K, BEAIL A HAS 20 52 56 /0N BR324



.28.

Fp [ R A AT 27,2010 422 A ,17(1)

(oo R0 RRC T IR L 285 ) B g e, ol i 200 e B v i A 7
T4 AEAL ST
2.4.1 XFEANRIIAMEENTE FEHRER,
4l SLC-Fe Y, CpG-ODN A Y72 Ak B4 25 Lo IR 4]
WREVEE R 3 452547, i SLC-Fe #l CpG-ODN 6574
7L IR LG5 LU BRAE YT 4 D A5 38 K 2 (5 42t
K5 | b 2L 85 ) 2 B T, I DA A A it
RGeS DA A M B S5 2R s, &R 4
AT 45 9 CD8 * T 4 g b Xt B 4 i 44 &2, {HL
CD4* F1 CD8 * 5%F AL AH Lb 22 S IC G T T2 5 Bk
BIRITHRI SR ELSS ) CD4* CD25 T 41 i i 43
A%k B ZH sk /0>, T CD8 * CD25 * T 4 fitd fk 5 4 %2
(FEs5).

2R
= 0= Canimal
g 240 b it
< 2000 b 5L Fe |
o W51 pl
E 16 000 [ i
= 12000 |
=
= 4000
= 4000 F

u

o £ & 8 12 14 16 18 200 22

Timee { 1'd)

4 SLC-Fc #1 CpG-ODN HJhsk Bt &
MAMENRBEERBHNEK
Fig. 4 SLC-Fc and CpG-ODN alone or in
combination inhibited growth of B16-implanted tumors
** P <0.01 vs control group; “P <0.05;
24P <0.01 vs CpG or SLC-Fe group
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Fig. 5 Effect of SLC-Fc and CpG-ODN alone or in
combination on immune cells in draining lymphnode
“P <0.05 vs control

2.4.2 ST/ANRMAIE AR Nk E m iR E B
H T #E— 4% SLC-Fe F1/( 87 ) CpG-ODN fE %%

2 PN e A58 A P AV T, R 1) R
A FH R AR 1 il A 0 5 0 DA S S - &5 2%
R JAIFHRT CD8 T Hl CD4 * T Ik B 40 it #a 1k 58
£EFRVE 358 T3 IR ZH( P <0. 05 ), 1fif SLC-Fe A1l
CpG-ODN BRAIRITH T iR E( P <0.01 ), 45

W R, Bl SLC-Fe 8% CpG-ODN &7 2H (9% 4 41

W DCs )& 5 S B s ey X R4 (HER &R Y7
ZHAE B X IR4H( P <0.05,K16 ).
rull S Conmol
[ [ ]
16 [ EEs .
;— ESLCHCpC
E n T ] | e
5 o
T os ;—,
B 4 F 1 *
D LI ¥l O e UG

Bl 6 SLC-Fc #1 CpG-ODN 477 X1 #%1EEHa R
T #EHaF1 DCs 218 R H A AR 00
Fig. 6 Effects of SLC-Fc and CpG-ODN alone or
in combination on intra-tumor infiltration of
T lymphocytes and DCs, and DCs maturation
*"P<0.05," " P<0.01 vs control

3 3t it

AR IIe Gy WG T e i 8 S 0 ST
TP 1 25007 T B 400 B ) OM L g Ak I
( SLC)E 35 TR BOK L1 20, RE AL IR i% 1L T ik
CEL 4 L AR 5 R L 1 5% 275 10 200 6 4 92 2350 44
JL, FERLAAC bR B 400 P 2 8 U B B g ek e ik
FErh B EEAEA

CpG-ODN( CpG oligodeoxynucleotide ) J&— Ffi &
H AR CpG ZER WAL TR , v T Toll-like 32
19 BUF DR A0 APC ), IR 240 1 DC ).
B IR UL A0 B G 200 55, R 4 L 8 22 o 4
A, 4 1L-12 A1 TFN-y, X 26 41 Jifd X 38 2 1% fk T
VA L% 240 1 5 R I 19 B0 5 2%, #0 CpG-ODN & —
FRAR R ) o e A 1)

AT 55 R W oR, BT & B SLC-Fe 3 CpG-
ODN TEAR I Ret il g A= 4, {0 AR R
FEW ARG IR 7 B S o 298 PR POk 2 20 AR
TG O AT A B BRASR T 4R Y CD8 ™ T 4t it A1l
CD4 " T 4 dsie v B i 5 £, R " &
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PR PN I 38 SLC /Y DC iAS T 40l AR ik
RAE IR DC 5 T YA 0] 1) G 32 5 i, M T 344
SR YU RN . A SIS i R T — B AR,
BREIBYT AR N CD4* T 1 CDS * T ihk 1 4t ff 5 i
e IR B 51 %2 IG5 SR B AL TR 5 1 R X S ik
EL4H R i SLC AR fbAE R AL B R Y, I %
A/ ) CpG-ODN YT , 5 BU A PN 3 26 &40 4
Mg £

3 SLC-Fe MI( 8% )CpG-ODN J&T7 X e 5 ik
WRELES s m 25 5 % B IR T AL R AR YT 4L
Jirgea 5 | bk L 4 L X HRA K 4 A5, {HIL CD4 T 4l
I CD8 " T 4H MLy b A fb o b FPE 22 . CD4”
CD25* T 42 O H A IR T PE T 4B, X5 T 40 7%
A IHIE R, B A SCHkARaE" > e 5 b Re s ik
WA, ARSEE R & M SLC-Fe A1 CpG-ODN 474
JTXT CD4+ CD25 * 21 iy 1) % 38 A JT 30 ) R i, (H A
RIBEM., YT CD8* CD25* T AUl 3RE , Cha-
put ZE 58 CD8 ¥ CD25 * Foxp3 * T 4 ifd fi Ji8 35 1
2548l CD4 " CD25 * T 4Hiffd , 76 K s rh F ik g 5 T
5 e G pE kiR A <. {H Bienvenu géjj MTE‘ILHTT:J%J
I CD8 * CD25* T 4l & 755 CD4* CD25* T 4 ifl
KA REFFE— 05T . Ay 3Gk 5 cD8 *
CD25* T 40l & —FpiG AL 09 T 40, ARSI &
LI AIBYT P CD8 T CD25 * T 4 ifd i 35 b 4 22,
Xof L 445 R 5 e 0 i 18 A DG P R i — 2B R

2, SLC ARk L LUk IR 7, BEg a1
T IR EL 40 L AR 2 PR 240 i 457 B 2 2900 248 3 CpG-ODN
W) N T B e 5 7 Y SR s AR5, PTG T
B AR SEIR A0 B A S B AR . B T A IR A L T
et A I8 255 R R B, X IR IR T LA I A
() 1 A B
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