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[# E] HH: HiHEEEF MCP-3( monocyte chemotactic protein-3 )Fl B7 3 K IL#6 L ifs S 31 K I £ sh 5 9 vl Be ko
ik IR FAK /N MCP-3 A1 B7( B7. 1) FE S AN K CMTI3 4, G418 Fii btk 7 fE , RT-PCR A2l B7 F1 MCP-3
HIZR IR Bk SEB AN MCP-3 AT RE . AR P S50 W5 5k R A6 41198 40 Ml CMT93/B7 + MCP-3 ) 11 B8 1 sz /N BRUR I ids 319
EFSE CMTO3 1 S e (4 B AR R B IAYT TR UM Y7 sk . 458+ RT-PCR Al & 3 CMT93/B7 + MCP-3 SR 4Nl B7 M
MCP-3 A3k, 11 ELAT &5 89 MCP-3 A B IFRy ik iEde, CMT93/B7 + MCP-3 f 8 T B3 FF&( P <0.01 ). £ CMT93/B7
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Co-Transfection of Colorectal Cancer Cells with Chemokine MCP-3 Gene and
B7 Gene to Induce Anti-Tumor Immunity

HU Jin-yue, ZHU Jian-gao, LI Guan-cheng, WANG Wen-meng, LI Yue-hui, SUN Qu-bing ( Cancer Research
Institute, Xiangya Medical School, Central South University, Changsha 410078, China )

[ Abstract ] Objective: To evaluate the possibility of the anti-tumor immunity induction by co-transfecting the colorectal
cancer cells with chemokine MCP-3 and B7 gene. Methods: Mouse MCP-3 and B7( B7.1 ) genes were transduced into
mouse colorectal cancer CMT93 cells using Liposome. G418-ressistant clones were selected. MCP-3 and B7 mRNA ex-
pression was detected by RT-PCR. Chemotactic activity of MCP-3 was measured by chemotaxis assay. The tumoregericity
of gene transfectants ( CMT93/B7 + MCP-3 ) was detected by in vivo experiments. The immune protection against rechal-
lenged CMT93 in the mice primed by CMT93/B7 + MCP-3 was observed, and the effect of CMT93/B7 + MCP-3 as vac-
cine to treat established tumors in the early stage was detected by in vivo experiments as well. Results: CMT93/B7 +
MCP-3 expressed MCP-3 and B7 mRNA, but control groups not expressed. The secreted MCP-3 in the cell culture super-
natant possesses the chemotatic activity. in vivo experiments showed that the tumorigenicity of CMT93/B7 + MCP-3 was re-
duced significantly ( P <0.01 ), All mice primed by CMT93/B7 + MCP-3 got system immunity against the rechallenged
CMT93 ( P <0.05). And CMT93/B7 + MCP-3 as vaccine retarded the growth of the tumors from the early stage of
CMT93. Conclusion: The co-transfection of MCP-3 gene and B7 gene promotes the induction of anti-colorectal cancer im-
munity, and co-transfectant as vaccine is effective to treat the established tumors.
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K MCP-3 JE[H , F ATy T —Fh 1 51—3& 167 i Bl
il FLJFEHE L MCP-3 X 6 32 40 A (%) 8 £k /B DL 2
B7 43X bk L 290 J0 3 A r) 2 BV FH . BiF 5 R A
Bt L 110 e 200 B L S80I 1 3 B T LA A o T R
B Fp R0 bR A — 8 BIRIT VR B I i T g
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1 MREFE

1.1 BBk

C57BL/6 /NR( H2PIE 2 & ) MEMEARSFR, 6 ~ 8 J&]
i 0 [ E R B S Sh Tl CMT93 4 i
MR A2 B W15 S 10 CSTBL/6 /N B TR Y 45 i 98
anf R T, W | 2% W ATCC A L. &/ Bl MCP-3
( MARC ) % [H] 9 Jit 7 pCMV/MCP-3 | &% MCP-3 52 1A
CCRI1 FE[H FUki pCNDA/YT4 K B7 Fl MCP-3 51434
2 H E L RE R T E O R LB, B7 51975
4 : Sense 5'-CCA-TGT-CCA-AGG-CTC-ATT-CT-3’, An-
tisense 5'-TCT-GAC-ACG-TGA-GCA-TCT-CC-3', 7= ¥ K
/IR 641 bp, MCP-3 5| #7514 : Sense 5'-TCT-GTG-

CCT-GCT-GCT-CAT-AG-3’, Antisense 5'-CTT-TGG-AGT-

TGG-GGT-TTT-CA-3",7=¥) K/N K 268 bpo N B-ac-
tin PIXTBEB |40 [ 35 8 STARTAGENE 23 &), JE 51 K
Sense 5'-TGT-GAT-GGT-GGG-AAT-GGG-TCG-G-3', An-
tisense 5'-TTT-GAT-GTC-ACG-CAC-GAT-TTC-C-3", 7*
YIK/NH 514 bp.
1.2 BRI S B7 Al MCP-3 2L
1.2.1 B7 HEFFY

FRR & U5 GIBCO, 18324012 )47,
1.2.2  MCP-3 JEH A CMT93/B7 J4 41 i

BE e RIL BT FE N AY CMTI3 J8 41 iie CMT93/
B7 ¥ige & 6 fLAR T, A MK 2 60% ~80% , A
MCP-3 Jfiki pCMV/MCP-3 F1%5 ik pCDNA3-Hygro,
pCMV/MCP-3 55 pCDNA3-Hygro i HL i Ky 40 1, %% Y
W RSERUS , % 50 pg /ml Hygromycin 155 3530047
i 3 , BIr 9 2] 9 BH ME SR ] RT-PCR %8 5€ MCP-3 (3%
ik, BHPE FE R A 4% ) CMT93/B7 + MCP-3,
1.3 RT-PCR

K FH QIAGEN 723 5 f 2 RNA 32328 7] £ b 32 2
RNA J&. FJf STRATAGENE 2 #] () RT-PCR — # 1%
WA EY B EHA B, RN :37°C 15 min,95C
1 min S8 BGEE 5% 595°C 48 30 5,60°C 30 s iRk ,68C
FEAH 2 min, 40 Y 5ERL PCR J5 F 68°C F4-4Ef# 10
min,
1.4 #fescgmts)

2PN TE M IR R 27 Wl ~29 wl)inE

AR AT AL, DU Gz vl 23 1o B 0 s Tk
FHAR BT 7Y g Ji Ak 34 ) s A B FLAR A 10 wm ), il 55
I U L 61 5, T A AR AR A L A I AR e /N Bl CCRI
FEDH YK B IR 40 IS RBL/2H3( CCR1/RBL ), & T
BE&EP,37CHE S ho BUbEILEE, & LAk ik
FIES ) 200 L, 1361 5 40 B I G € Wiright 35 ). B8 N T4
A L BOF 5 e dE 2
v LI R A
LI - e o

Ak 2% vh WA 418 A - RPMI-1640 500 ml, 1%
BSA, 30 mmol/L HEPES, 20 mmol/L L-Glutamine, 100
U Penicillin, 100 pg Streptomycin,

1.5 pRgsegto-0)

WCEE AL F 3 B0OE K9 CMT93 |, CMT93/mock( 5%
Yeas (AR 40 ) .CMT93/B7 + MCP-3 41 it , LA %t
FUNER S x 10840870 T CSTBL/6 /NS HB I T,
Hir cMT93 415 H/NEL, CMT93/mock 41 6 H /MR,
CMT93/B7 + MCP-3 4 7 H/NEL, WAL B i A K, JF
FHWEAR R R RSB0 B2 0. 002em )& b 988 (14 4 425 F
(W=l A

Waitpt = T (R

X BRI AR K B AR T 1.5 em B, Wi siikb 38
N
1.6 Guefidrsegs! 10)

R CMT93/B7 + MCP-3 (/N n =6 ), IR 58
SR, FREERR 5 x 10087 42 0 CMTO3 J8 40 i, LA IE &
REAPER /N FIERP 5 x 100 CMTO3 4 410 g /1 %t e
R 55t R DR e 240 L 15 ) R 3 IS I 2 153 % BT A 8 1Y)
Jed A ML ELA S R VR
1.7 gty s 1)

9 K C57BL/6 /NELBEHL T O 2 41, Jh S 41 S
HUNEXTRRZE 4 HUNR . B /N HR R TR 5 x
10040 i E Y CMTO3 J , 43 Sl FHe R 24K 58 7 K
5514 KT /DR IE S 3R mitomyein C KIG Y 1 x 107
CMT93/B7 + MCP-3( SZ554H ) \mitomycin C K 1 x 107
CMTO3( X HEZH )VE Ay g 258 vV T 42 i g . Leg
JibggE A /AT 2 BT AT MCP-3 3 R 4 4 Ju i 40 i A
PEBTIRYT IR A0TT R0 >4 e ) R L A ™ i 1 15 7 )
AEIE/INER

2 5 R

2.1 RT-PCR
FIFH—25 3 RT-PCR M CMTO3 B A= 71923 41 ffd F11 %
LR 98 41 B rp 1% B7 mRNA, 45 5 5 7R, CMT93 Hl
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CMT93/mock /~ %3k B7; CMT93/B7 + MCP-3 ik B7
(E1A). MR 4 b 38 MCP-3 M, 45 51 WK .
CMT93 Fl CMT93/mock A ik MCP-3; CMT93/B7 +
MCP-3 %35 MCP-3 ( [ 1B ). E A5 Y sl oh 145 J6 X
MRk

El1 RT-PCR #&NUERIRIE
Fig.1 Gene expression detected by RT-PCR

A: B7 expression; Lane 1: 100 bp ladder marker; Lane 2:
CMT93 + primer B7; Lane 3: CMT93 + Primer B-actin;Lane
4: CMT93/mock + primer B7; Lane 5: CMT93/mock + prim-
er B-actin; Lane 6: CMT93/B7 + MCP-3 + primer B7; Lane
7: CMT93/B7 + MCP-3 + primer B-actin; B: MCP-3 expres-
sion; Lane 1: 100 bp ladder marker; Lane 2: CMT93/B7 +
MCP-3 + primer MCP-3; Lane 3: CMT93/mock + primer MCP-
3; Lane 4: CMT93 + primer MCP-3

2.2 Atk

TEFTAT 40 M 09 35 5% B3, CMT93 f2 CMT93/
mock AR R 115 BT W 5 | (%) $IE 40 it %55 % 1R 21 1% 97 2
ST | 200 i 5 TG B 22 0] T/ 2AL, B, C ), #afkAE
B3R 1.1(P>0.05)F11.2( P>0.05), BiHAIX 2
Ffses 40 AN 3 2 KA AL IR F MCP-3 5 5% MCP-3 35 (K] 3
40 CMT93/B7 + MCP-3, Hil 33 37 Arw 5 | A4 %0 4 it
B0 B3 InC & 2D ), ik s 8k E] 6.3( P <0.05 ), Uik
B MCP-3 F:H 5 A CMTO3 45 , 752 TR 4 ity
ik, H AR MCP-3 BRI AY A= 200 M
2.3 CMT93 B HA Fe PR 40 A %) mig g 14

w1, B 3 fFoas: CMT93, CMT93/mock M
CMT93/B7 + MCP-3 S 4 i/ NG, T4 5 RIrf

INER I BB R . B S CMTO93 £H . CMT93/mock #H /)N
U eg 5L AT 4 K, CMT93/B7 + MCP-3 T f 7
FUNER R 55 10 KR 7R, 25 20 X
T B ge 4Rl HE TR, AL/ N BRUFE A5 IR 18] A5 B 98 7
KNG EVE/NT X CMT93 2H K2 CMT93/mock ZH( P
<0.05,%1.K3),

2 CMT93 R EFHERFBMAIETT LiEH MCP-3
BUEE mIRFEERHEL AR x25)

Fig. 2 Chemotactic activity of MCP-3 in supernatant
from CMTY3 or its gene transfectants ( Wright staining
showed the chemoattracted target cells x 25 )

A: Medium; B: CMT93 supernatant, the chemoattracted cells
were not increased significantly; C: CMT93/Mock supernatant,
the chemoattracted cells were not increased significantly; D:
CMT93/B7 + MCP-3 supernatant, the chemoatiracted cells were

increased significantly ( P <0.01 )

F1 ## CMTI3 REERFEIHBEAMRE
AR ME RN cm’ ,x +5)
Tab. 1 Tumor sizes in the mice inoculated with

CMT93 or its gene transfectants

Tumor sizes in the mice inoculated with

o CMT93 CMT93/mock CMT93/B7 + MCP-3
5 0.041 £0.007 0.037 +£0.003 0.004 +0.003*
10  0.132+0.016 0.128 £0.013  0.016 +0.008"
15 0.333£0.115 0.355+0.113 0.009 £0.010%
20  0.537 +0.264 0.507 £0.248 0.001 +0.002%
25  0.869 £0.210 0.822 +0.271 0%

30 1.272£0.429 1.228 +£0.438 0%

A P <0.01 compared to CMT93 group or CMT93/mock group
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3 CMT93 REHEEREAMZEMNREREE K&

Fig. 3 Tumor growth curves in the mice inoculated with

CMT93 or its gene transfectants

2.4 BERILE

2 CMT93/B7 + MCP-3 S5 19/ B, FREFR 5 x
106 BFAEAS CMTO3, MEEFRSS | RE 25 15 K, /MR
KA KR, 255 20 K CMT93/B7 + MCP-3 4 —
SUNRUH BLRPRE X BEAH /N R T35 5 KA iR b
S, FLR AT ARG . T S 50 20 45 1) i) i g 34 Bk
P/NF XL PR P <0.01,3 2,84 ),

F2 ZEFEHBEMBSEEEM CMTI3
AE R EA/IN cm®,x x5)
Tab. 2 Tumor sizes in the mice inoculated with CMT93

after elicited by CMT93 gene transfectant

Tumor sizes

Pare Non-primed mice CMT93/B7 + MCP-3 primed mice
5 0.090 +0.034 0%

10 0.193 +0.023 0.001 £0.001

15 0.346 £0.077 0.002 £0.004°

20 0.469 +0.108 0.022 £0.050*

25 0.714 £0.215 0.074 £0.085°

30 1.223 +0.317 0.157 £0.133%

A P <0.01 compared to non-primed group

2.5 PMIRIRYT LR

PLESER S5 2R Bos , LA ge BT JEPIFI MCP-3 Ak
PR BE 5 5 48 B 19 B A R S 88 S o, PR O R AT o
CMT93/B7 + MCP-3 J 241 B A Ay b 96 928 7, 4400 H X 42
Fofr v 557 A 780 CMTO3 S84 AL R YA 7 R0, 4 SR e R i
MR T RAGE 14 RAEF OG5

P48 CMT93 AH H, CMT93/B7 + MCP-3 fE i & 1 ik
12 MR A, OF H BRI 45 20 K, — RNV Y
JifRg AR o SIS X B AR L, 5 10 RIT AR A BT
() 50 %) e 4540 b 2 /N T o BB AL B g ( P < 0. 01, 3
3,K5).

B4 EEEIHEERBE/NREEFEREARNREHER

Fig. 4 Immune rejection against rechallenged wild type tumor

cells in the mice primed by gene modified tumor cells

&3 CMTI3 R HIBEEETT 5 FRHA
BIBER( em’, x +5)
Tab. 3 Tumor sizes in the mice treated by CMT93
or its gene transfectant

Tumor sizes ( em® ) in the mice treated by

Days
CMT93 CMT93/B7 + MCP-3
5 0.008 +0.006 0.001 +0.002%
10 0.056 £0.011 0.009 +0.007*
15 0.152 £0.023 0.057 +0.038%
20 0.293 £0.042 0.078 £0.0474

A P>0.05 compared to CMT93 group;
A P <0.01 compared to CMT93 group

3 %

I8 % JHE PRV T 118 K JR 36 I - RS 4 e Gl PR —
DRI 118 96 240 e R 087 o g 48 Ly 35008 P i 3 T L
H AR T %o A R8T A0 B 1 S g AR, (H R
VER BRI TT © I W0 I 77 300 R, DRI 1R 2 F 5T
B )RR AN S DL i B PR e [ A e i e A
il 1) B s oy v R ) SR8 RN L
X5 2 T 1) b A 5 e TR

Dilloo %LS J’I%ﬁ’ﬂﬁ? lymphotactin ( Lptn )3 [l
T TL-2 56 PR 7 Y 2F 2k B 240 ffa e 5 17— g | —3
7 W pe iR e e B L .k Sk R AL G T T ok
T 20 B A i i AN 3 L5 T CD4 il CD8 AR ) fe 7i



v e A IR T 2% AR 2002 Jun; 9(2)

.81.

58T B R 75 LA B o Narvaiza 2500 D R
IP-10 J& A1 TL-12 F AL [R]VE ST K i CT26 f R,
B IAAL I 100% 538 , 7 H AT 0 4b 4 A fit o8 s
AAVERT, s R 2 BT 5 | — 3G AL

B 5 HEREGEEMEERRENESHAMBEERNIMEER
Fig. 5 Inhibition of the tumor growth in the mice

treated by gene modified tumor cells

AW HE BT JEK A1 AL 7 MCP-3 S PR L7
Je/NRR W CMTO3 4., 5 Ws|—9 187 HLE AR
], FATTIr L B 9 0 — B W 5 | —3% 4k A AL, 3
HLHI T 1k B F MCP-3 78 g Ja 0 BE 5| 1k B 93 40
JHLISE T, T R A A Rk ALK B7 A FRe Rk TR
) B 5 4 a5 £

BAREL e MCP-3 JE[R J5 |, 8 40 A (%) 3507 4 B AR AN
RETEATH IS AE b 1 AE 1l B 5 X BEZ A LB B R
R 5 LR AU A A vk RLAE I g Je 3 v A BH 8 A 4 928 4
sl 120, e B FEIH G, MR R SO R E T
R, i L e i AR A /0 BRI S T A X R A AR A i 1Y
G R BEL 1314 g BT DR A 98 200 M A
HIVRTT CIE B e, T7 280K 3 (SR R ). 78
BRI SRR YL B7 LR MCP-3 3£ HiES T
Yo/ BUE B 09 E sl sl S, AR, ShHE Y BT
FH e MCP-3 35 [R] 1) K i 82 40 i 550 1k W o oy
3 TR R EIE B i #R i e HE R (&1 3,
28 CMT93/B7 + MCP-3 402 )5 1)/ BR75 5 1 5 2R TR
YA A e e AR T, P A P A R AR Y 5
SR R 1 HUINEUE B L R L X RE AT g
KRB 4), % CMT93/B7 + MCP-3 1F M ¥ i
IR RIIE B IR . 455 & B CMT93/B7 + MCP-3
TR TT A bR Aot REZH Mg A= K 28 ( 1815 ), 22 20 d B,
SLERZA T 1 HUNR AR e TR o 45 R o S gL
B7 JEPRFI MCP-3 J [R5 S 1) B0 88 I R AR T Bl e e
MCP-3 K&K sl soph b e B7 JE4, 3560 MCP-3 5 B7 2

() A U0 o $on L e B7 LR i MCP-3 JE A
) TR 20 LA g Jie R P A I R S 25 ML
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