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[ ZE] BH: B ABOQEIENEHR MAGE-C2 () cDNA, ¥ @ B R A% R 3 AT 58 A MR ARG 20k, ik
SR RT-PCR HiAR , N E ARSI R SW480 5 RNA H ik T MAGE-C2 cDNA ¥4, HW A s 43 B4 A Bbs pEGFP-C1
Hl pGEXAT-3 #3545 pEGFP-MAGE-C2 £t ta 56 (H( GFP )Rl & R A # KA pGEX-MAGE-C2 4Bt H BREE RS B( GST )il & 2
M FIR AR K pEGFP-MAGE-C2 554 293T Il , WAL LR (5 Yefl & B L 7R 40 19 58 5 % pGEX-MAGE-C2 ¥ AL K W #T 5
BI21 #k, 4 IPTG #5533k GST Ml & & 1, A HMGEMENT R aifb EHEN . SR P15 MACE-C2 FFHUSAEI R
TREAR, MFEE RS GenBank YORIFHIAM —30 . FAZRIRFRARFL YL 293 T AUfi)5 /8 MAGE-C2 & [ v F4U A% ; A% =&
WA KIS ATTE ML R R ERENE A5 TS 41 B 1Y MAGE-C2-GST @il &8 H . /9 R FA%RIL GST & &
AR 23T B 70 000,15 3T GST BATEREN AT Western blot ZMHHIESZ N BB . it MM MAGE-C2 4t
T HARR BRI AR IR, it — il 5 MAGE-C2 R S bt IR AFRTT MAGE-C2 Wl RS 5 Wi & A6 & R ity AL
PR T EE M
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Cloning and Expression of a Novel MAGE-C2 ( Melanoma Associated Anti-
gen ) Gene
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quan ( Department of Immunology, Fourth Military Medical University, Xian 710032, China )

[ Abstract ] Objective: To clone and express human MAGE-C2 gene and to investigate the expression pattern in trans-
fected eukaryote cells. Methods: MAGE-C2 ¢cDNA was amplified by RT-PCR from total RNA of human colorectal adno-
carcinoma cell line SW480. Expression vectors of complete open reading frame ( ORF ) sequence of MAGE-C2 were con-
structed by PCR and gene cloning technique. After sequencing, the vectors were transfected into E. coliBL21 and 293T
cell, respectively. Recombinant GST-MAGE-C2 fusion protein was expressed via IPTG induction. GST-MAGE-C2 fusion
protein was purified through glutathione agarose column. Results: The sequence of cloned MAGE-C2 was identical with
that reported in GenBank. GFP-MAGE-C2 fusion protein was localized on nuclear identified by fluorescent microscope.
SDS-PAGE and Western blot analysis that purified GST-MAGE-C2 fusion protein exhibited a band with Mr. 70 000. Con-
clusion: The MAGE-C2 gene was cloned and expressed successfully, which not only provides the immunogen for further
preparation of anti-MAGE-C2 antibodies, but also applies to research the mechanism of tumors pathogenesis and cellular
immunity response to MAGE.
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AP AFIE FIE W 20 A0 7E 2 Fh 4] 21Ok U5 1Y)
AGHE R T DU BN R ik . T MAGE K
T A FT A AL 7= A 4R 5 M A B FD CTL 40,
PRI AE IR 1) B 328 22 36 9T 77 T B A B R I IS ZE AN (L
i 15 RDA ( representation-difference analysis ) # &K,
MAGE-C2 e K T —A>) 71z 33k MAGE Hi 5 i i
FIANM R SK-MEL-37 1, RT-PCR 45 /R MAGE-
C2 FIXFIEH WA ZILH 20% ~30% A9 A b
. FR AT i RT-PCR 7 %, A B I R 41 B &
SW480 H13k4% T MAGE-C2 FFHUSAE A T J5UA% Al
[E vy AL

1 #MREFE

1.1 e

YL FR SW480.293T, K#T A DHSa F1 BL21 &
PR, A AR LI EIRAT . B RNA #3055 TRIzol 1 H
GIBCOL BRL /A & ; J2 % 3£ [ AMV, ANTP, Pyrobest =
PRE DNA 54 K R N T T 28 A 550 & A
TaKaRa 22 &) ; JJURLH O B DGR & [ iR 5%
YT REA RS B pGEX4AT-3 JFkr 45 e H ik 22 Bk
Sepharose 4B FIERBEER I [ Amershia Pharmacia 2\ 5 ;
pEGFP-C1 JERIME [ Clontech 2 &) 3 B8 B/ IE [ Invitro-
gen 4\ 7l 3 Western blotting i) & B Roche 2\ A,
HRP #Ric F 40 IgG HUiRIW 1 DAKO A, HT GST H1
TR mAb )E4. 2 FAE B,
1.2 51ixit 58

Z: 18 NCBI GenBank 317 1) MAGE-C2 2K J¥ 41,
i 7L 5 ¥ B i 4K 14 Primer 3( http:// bioinformat-
ics. weizmann. ac. il/cgi-bin/primer/primer3. cgi )5l Bk
ite B REAETAY TRAR G B 95058 F,:
GAA GAA GTC GTC ATG CCT CC,R,:TGG CCC TCC
ACT ACC TAG AA. R oibE A FRBEM BT T H X
PCR 519, 51 A Mg Ul mi. pEGFP-CI: F,: GA AGA
TCTATG CCT CCC GTT CCA GGC GT( Bgl 1l ),R,: GG
GGT ACCTCA CTC AGA AAA GGA GAC GT( Kpn T );
pGEX4T-3:F,: CG GGA TCCATG CCT CCC GTT CCA
GGC GT( BamH [ ),R,:TCC CCC GGG TCA CTC AGA
AAA GGA GAC GT( Sma I ).
1.3 cDNA 5o K g Ay g

FHE 10% (v/v )G 4-ML7E DMEM 35 3% 3% B R 77
SW480 4ilfitL, LA TRIzol ¥ M AL , S 45 2 5 RNA,
AMV G SEREA L cDNA. RS9 F, R, #E1T PCR
1 H LA, RO A :94°C THAEME 5 min;94°C 45
5,58°C 45 5,72°C 90 s, 1i¥F 30 WG H#-T 72°C #EK 10
min, MAGE-C2 £t} i Bt i%#2 A pMD18-T #8414, i% |

AT AEY TREARNT. FHBX5Y F R, A
F,.R,, A pMDI8-T-MAGE-C2 % {4 g #55 bi 43 1) k17 5
X PCR, se RS A BFUI S ) MAGE-C2 JER T2
HE, 43 591 4% A pEGFP-C1 #1 pGEX4AT-3 #{k, # 1k
DH5« W BRI BL21 Btk /a4 H pEGFP-MAGE-C2
ks, FHRR B Gt 293 T 4 jfd .
1.4 EhEEANRE ik e

ki pEGFP-MAGE-C2 %4 4% 293T 4l fif 24 h, %% il
ETHEBRI R b 4kE2 4537 12 h, DL PBS P4 4%
2o R F [ 7, ZE OB L IR £ 0 Bl e SRS . B R
FEFL YL, B L mRNA J5 #5417 RT-PCR % 5%€ MAGE-
C2 5317 mRNA /KF-1 3Rk, pGEX-MAGE-C2 Jitfi
Ak BL21 TR, IPTG 5 3l & & 11 & ik, SDS-PAGE
YE RS I FE UKL R RS T
270 kD B A, AR 5 A 1R T il K o AL R
HUARNEIEIE R RS . KRR E A SRS &
FI3R35 , 28 5 R R B s 4 i A, 138 R A e H IR
K Sepharose 4B JEHZEHTFHE 4k & HE A, 4ifk
F¥) 2 SDS-PAGE . Western blot % %2, —$Hif#i ] mAb
k4.2,

2 & R

2.1 MAGE-C2 KE[H 4 1y by g

2 RT-PCR, M 1% 3% B9 SW480 41 Jifi & 3k 15
MAGE-C2 ¢DNA JEH( E 1), 28X PCR 5] ABFII{7
JUR Y 4% A pEGFP-C1 Fil pGEX4T-3 # 4k, # 1k E.
coli , HRBUTE I , AT PCR VI %2 2,183 ).

Bl 1 L SW480 ZHAE & cDNA ARIEH
MAGE-C2 £ PCR ¥4
Fig.1 PCR product of MAGE-C2 gene( cDNA of
SW480 cell line was used as the template )
1: Marker; 2: Positive control ( B-actin );

3: MAGE-C2

2.2 MAGE-C2-GFP Bl& % M35k
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TEWOCIE R AL BB, TSR 2 55 Y T 5 4 R
ki pEGFP-MAGE-C2 1) 293T 4l il , 4k (5 6 25 11 1)
FEIRALBE T 4 B A% , 10 5 G T X IR 25 24K pEGFP-C1
(9 293 4 i Hbr, 2R (0 5 6 ER 11 ) S R M e 58 T3 A
A & 4 ), 22 RT-PCR %5, W5 YL iy 293T 41 it
PR LAY B H MAGE-C2 R K 5).

B2 FEHFRH pEGFP-MAGE-C2 Bgl II
and EcoRI W1 EE
Fig. 2 Restrictive enzyme ( Bglll and EcoR I ) analysis
1: Marker ( bp );2: Vector digested with Bgl I + EcoR |

B3 JHRN pGEX-MAGE-C2 BamHI
and EcoRI WEEYI L E
Fig. 3 Restrictive enzyme ( BamHI & EcoRI ) analysis
1: Marker ( bp ); 2: Clonel ; 3: Clone2

2.3 MAGE-C2-GST @il & H H IRk % E

IPTG 55 MAGE-C2-GST fli &5 45 F 2 18 38 ‘B A9 o
JE240.05 mol/L, il B Ry 37°C , e i5 A M) 2
~2.5 ho LFRGMAT @R RMIEWM LIEhRE
7 =N G e A S DI REES | e eSS i
2 SDS-PAGE %58 , 43 Fi 24 70 kD ( & 6 ), 5 i

DT EAMLTES . Western blot 43 B 45 5 3IE 52 4li 4k i) &
M A GST PR MAGE-C2 B & E 1K 7).

Bl 4 MAGE-C2-GFP @& E B % 293T HMFHIRIX
Fig. 4 The expression of MAGE-C2-GFP
fusion protein in 293T cells
A :pEGFP-MAGE-C2 transfectant, GFP-fusion
protein localized at nuclear; B: pEGFP-C1 transfectant,
GFP expressed diffusedly

BE5 RT-PCR £EFS 293T HiE+
MAGE-C2 mRNA HIR A
Fig. 5 The expression of MAGE-C2
mRNA in 293T transfectant
1: Marker; 2: MAGE-C2
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MAGE HZ 5 M J& T — A~ B K 1 g A e P4
FIGE—h 88/ 52 JUAH 56 31 JFL( Cancer/Testis antigen,
CTHZWR. CTHIRE T ZHEFKR, ZHAA LRI
AR 2L R P BR A 08 B R e, A PR o R Rk
5O, RN R 20T X Qe fefie AR
WEA f e k. MAGE-C2 J2 M 0 398 A G 4t i
MAGE BZGE N , 235 T 2R NJENE IR, RS20
IR AN AT, A FRIE T IEH A S, MAGE
R AE 22 4 LT A ) S P P v A AN TR
JEA [ FL ) 2 15, O H LR 5 b8 4y 3 R A e
FRAE T A 56 MAGE 25 D 0 B0 U0 1 3 AS
1A R R MAGE #8554 7T RES 5 41
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P B RS AL PR | B IR T8 1 BRI DG4 T
TEKS T 2% 2 FL01 % B MAGE 2L 1A (9 %3k , (R 18 4 Akt
TR AN 253K , K W1 MAGE 3t P 70K T %% 74 g
WM BRI RE b B AR . [N, MAGE # %1%
JR B 9 ZHL 2R3 A5 ELA IR 4 S, O BT L S HL I
G I 25, DR T A SR 14 G 88 24 VAT T S T R AT
R AT T LA R IAR, AR MAGE %
T B2 0 B R T S X % R 42 A % R L LA % e g
E M R A R

Bl 6 SDS-PAGE %¥E MAGE-C2-GST @& EHKRIX
Fig. 6 The expression of MAGE-C2-GST fusion
protein displayed by SDS-PAGE
1: Marker; 2: Lysate of uninduced BL.21;

3: Lysate of induced BL21; 4: Inclusion body;

5: Supernatant of BL.21 lysate; 6: Effluent fraction;

7: Purified MAGE-C2-GST

7 Western blot 7 MAGE-C2-GST Bt & & H
Fig. 7 Identification of MAGE-C2-GST fusion protein
by Western blot using anti-GST mAb
1: Lysate of uninduced BL21; 2: Supernatant of induced
BL21 lysate; 3: Purified MAGE-C2-GST fusion protein

AW 5% % ) MAGE-C2 51 %y, o] F T 9 4%
MAGE-C2 B ¥ i I HE 424 o 293T 4i il 4% Yt pEGFP-
MAGE-C2 JF#f5 OB 5 £ 1 i W 3R I, MAGE-
C2 B &N T A MIAZ I, BERH MAGE-C2 5& X ) 3% 35
FEI S A RN, A UG UE AN A B0 A R
AL N AR AR Y F DR . A R 3E TR
pEGFP-MAGE-C2 () i T4 4 , by i — 25 BF 58 MAGE-
C2 FER A= Wy D RBHR AL T 45 1 o 1T 76 BRAR S ys 24
WEFE T, R S e v B R oA B R AT B4R
VB  ASHIFGE A% 2 8 28R AR 11 ol ) 40 Sl R 6 v 4 3
MAGE-C2-GST it 2 [ 1 3815 A il £ 457 5 1k B s b
PUARERAE T 78 2 A B A PR ARIE o

[ % X k]

[1] van der Bruggen P, Traversari C, Chomez P, et al. A gene enco-
ding an antigen recognized by cytolytic T lymphocytes on a human
melanoma J ]. Science, 1991, 254( 5038 ): 1643-1647.

[2] Ohman Forslund K, Nordqvist K. The melanoma antigen genes-
any clues to their functions in normal tissues| J . Exp Cell Res,
2001, 265(2): 185-194.

[3] Gure AO, Stockert E, Arden KC, et al. CT10: A new cancer-tes-
tis ( CT ) antigen homologous to CT7 and the MAGE family, iden-
tified by representational difference analysis[ J ]. Int J Cancer,
2000, 85(5): 726-732.

(4] X1 &, &%, & 5, 5. Notch 55BN/ T HES]
WA R L Z e ke bR M il s S T ). A S 1%
PESEIRAE, 2002, 18(4): 329-331.

[5] Bodey B, Siegel SE, Kaiser HE. MAGE-1, a cancer/testis-anti-
gen, expression in childhood astrocytomas as an indicator of tumor
progression| J ]. In Vivo, 2002, 16( 6 ): 583-588.

[6] OldLJ. Cancer/testis ( CT ) antigens - a new link between gameto-
genesis and cancer J ]. Cancer Immun, 2001, 1(1): 1-7.

[7] Bodey B. Cancer-testis antigens: Promising targets for antigen di-
rected antineoplastic immunotherapy J ]. Expert Opin Biol Ther,
2002, 206 ): 577-584.

[ fEE ] 2005 -07 -01
[AxHmE] # S

[fEEBEE ] 2005 -09 -25



