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Abstract: The tumor antigen in the breast cancer vaccine which activated-the anti-tumor immunity response wes determined according to
the antigen-specific antibodies existent in the serum of the immunized mice by immunoproteomics analysis. The results showed that the
antibody titer of immunized mice serum was over 6400 and the high antibody titer suggested that the humoral immunity on anticancer was
strengthened. SDS-PAGE and westem-blot analysis showed that the protein extracted from Ca761 cells treated with cartilage polysaccharide
was bonded with the immune serum a an estimated molecular mass of 50 kDa. 2D-PAGE and westem-blot analysis showed that the tumor
antigens activated antitumor immune response were acidic protein'a 50 kDa. By MALDI-TOF-MS, the reactive protein was identified as
a-tubulin. In summary, structure and expression of tumor antigen (atubulin) in Ca761 cells was modified with the cartilage polysaccharide
treatment, therefore, the antitumor immunity of mice was activated by the tumor vaccine so that the mice immunized with the tumor vaccine

could prevent from invasion of tumor cells: The immunogenic of a-tubulin was strengthened after the treatment with cartilage polysaccharide,

which could be developed as anew vaccine.

Key words: cartilage polysaccharide; breast cancer vaccine; tumor antigen; immunoproteomics

e AU PRI 226 B PR 25 7 o H TR S BRI 9
AR, U S GG TR R VAT T b o P A B
i, EOR SRR EAL M H R UR AN K &
L, R AR S IR A e BT O AR L. A
U, RIS e R RIS . YR IT DA K
VT BT TS B I R A AR ML A S
B0 FHOREAERT S vay T RIS (T HVE 74 5
SOB R PUR Bt 7758 . H R HTR R ik A
IRZ M7 BT AP UARREBOR | L2 ik 5
0 cDNA RIEFE (SEREX) BoR. BEAMHZEHALE
Wi EHER: 2013-04-16
E&UH: EREANZESEHIE 31271975)

EBEN: NRE (1963-), B, %, BITESIF, TBAEKTSR. &
7= (BlF=) SEMnERNFLFIR &I fRifRSF

41, AR A2 AR B R FUFUKCT 255 A
AR, AR RIS . & E HIZE(Western blot)
BORTT LB 5 2 A ME RS b, 6 st Bt AT 4
DB ik, MRAE G T AR, AU
FEL YK AT LS IR e 1 e A L

it g A S A R O (R R R 55,
AN BEBATT AL SRR o R A e R ) H 5
045 KB AR el AL SR DR R RIS 2 AT
T A, JEMER BARH TR AT R, SRR
M ZFhanase v, IR TR R . JUlvkr R v
SERBCRAE ERITUR B (EANE R MO i
2% R DRy PR B, #o FEl SR A e S R L
G I LB o T RS R S i 52 X — i o 1 %
D, AT IR FCIE SR, DAASSEIG S | Rt

1751



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.8

PRI SR 2B D e e 77 AL e 2 T REAS ML
IR RBERET T, JFREA R DR e 2% B AN S 4
MBI AN RS, 1245 R WIBA IR il & O R 28 v
H S AL IR SR TS 1/ BRALA e S
820 PRIEAEABI TE o, AR MR B 2 875 Car61
AR RN T, R B B A RS e e v
RS -

1 MRERE

11 AR5 RA

1.1.1 ##

PR rRE Ak, 615 F/N R E R FLIME 4R Ca761
V) 1 Bl A [ ARh R 2 AR 22 oo
1.1.2 X5

RPMI-1640. fig4- i (FBS) W v [l i i it
FUAITs A L35 2 1 BSA T Hp [ 22 R £ Bt it B
BHE AT PG, TEMED. B-Sidtl g, H XXX
WEIERZ N Amresco A a] = dh; SDS. i i R #%7 «
TritonX-100 4 SIGMA A& P2 —4E, Z4EHjk
(A R AER 240 T Bio-Rad A &];  HAhik7 )
NI = Ay Mt
113 EEZMHF XL

ESJ205-4 B H1-1- R, VERH s AR E AR A
BT, 2123TC/KENX CO 55774 (3£[H Shellab);
B600B 2 [& AR BS0AL, EVEEOHL) s R E O
ML, EEBHRES AT Bibadls Bio-Rad AH]; X
WA G, kT AR At A IR A
VKA, AERUEE AT KIS AR AR MR E,
JeEos—2Aw: XK, HA FUIRILM A7 .

12 Ziedik

121 HadnFes %

V4T 1 S T YS B feze D /) B R Rk,
1.5 mL Jopd s e e, SREELS 20 G, K
IRES.Ly (4°C, 3000 r/min, 10 min), | 2i&BAED
RITE, KT 200 pL B0 N, B8 50 uL,
BAFE-20 C&H. A MG RIETIEwERFE 615 &
/INER,
1.2.2 ELISA FA4M] %97 /) R, o7 HUAR 20

Z W8 SCHRBY P T VR BT AR o S Mg 0 i
AT, REIA—Pt (LIRS /N RIS,
FERRE D), PRI B A AR iE 1 L E R
P, AR SR —P-BE s P EE Y. mE N
] AR BAR I SR A B S S S, A e B

1752

FEY) S AR SCREI S5 T SR BRI IS oAk s
P: N>2.0 A~PH.
1.2.3 SDS-PAGE % & £ St &

ZIESCERPI BRI AR . TR
B 24 h 48 h A1 72 h 5 400 pg/mL W FEHCE £
WEILREFRI Carel 4H M, FHAEFEER /KPR 3R, 7k
B JE TN E A 243 (2.5 mL 1 mol/L Tris-HCI, 0.438
g NaCl, 0.5 mL Triton X-100, 100 pg/mL PMSF, =
ZOKER R 50 mL), WE)EETUK - 24# 30 min. [#
JEES.Cr (14,000 rimin, 15min) R G, IxHE%
T W N R RS o KRR S AR R R
SRR S, T, RAEEST0 CR .
R WER P Ca76l 41 R EVE XTI
1.2.4 SDS-% 7 Mt e %K ®. 0K 5 9% 6P i
(Western blotting)

o HE TR PRI RO MR B0 12% 01040 15
8, % H T AR B TR AT SDS-PAGE.
MYk SR E, VIR B IR U, %D B i
R-250 /il Juth, BEIR B3 ho BILYB3, A
Wi, BERE B SOE ek X, BILHIEWT R
S

& Towbin SR04 T IR U AT o e
R RS B R BT it b, 5% i fle ks 4 CRHp
&, PBST ¥k 3, BRHK 15 min, JiA kil )
—Hi g% ) N B B/ RIS, 1:2000, 37 C
JEE 2 h, PBST ¥k 4 KJa, MALLFERU/NR 1gG
(1:3000) 1 h, H PBST ¥ B 3 7%, &% 15 min
J& s N ECL Ak R H6ik i B
125 Z#¥ik (2D-PAGE) 44 %y FPit 4
AT 98 4§ It P FLUR

3 IR SRR R R B 4 LK R (AR . IS
55 400 pg/mL ¥RFE [W3KB 2 M £5 7% 48 h 1) Ca761 4H
MOFARZE A0 Y) Ca761 4, FA: BEERZKBE: 3 IX,
TN 4k 55 1 2470 (6 M JRZR, 2 MBRJIK , 2% Chaps,
50 mM DTT, 0.2% Bio-Lyte). f 1 mL¥Wc5], £
B L VRRR 3 Ik, BJE BT UK F2#E 30 min. HYA
TR 4 C 3y, U IS, %8s il vk
B RS

XU Bk K 2 B2 TR Jan \Wdral 45 i gk
17, faikinR: R pH3~10, 17cm IPG K%, G
PA 1 mg s EH &S KR (8 mol/L JRE . 20 mmol/L
DTT. 2% CHAPS. 0.5% IPG ZE A 2 0.001%3R
25D FMRA, BARF 350 Wl I IPGphor 25 LR A2
SGRATE —HIS R, 76 20 ‘CFHZhET. %W
RELHE, B PRS- PG IPG I AE T —



M EmBHL

Modern Food Science and Technology

2013, Wol.29, No.8

T B R ) Ty, PR A Bt bl B A vt g - FH 2
FHIKOCGEAT K, TR FEHI7E 20 C.

PRSI E, T AT o, i, Ry
O IREUR e R RRAT A I AT S ENidE, 5k
W 1.2.4 iR
126 Rtk

W o LYK B 925 EI 2R S RS R PR R 11 B
HFE SV FET 15 mL BP &, ] 50% R 50
mmol/pL TREZE A 1 h, ZEEBKAEIT. s
uL (15 pg/mL) R, 4 CHCE 1 hJE, JIA 10 uL
(50 mmol/L) FREREEE, 37 CHEEAII T 50 uL AEHL
W (5% =3 LF%: 50% M) HFAEZEHL 20 min, #HF
PEHL 1 K, W ACERLF RIS T MSIMS 5 1545 2K 5
Biear B, fJarE NCBI (nr) dETUAEIEZE
GPS k47 £ ifgita,
1.2.7 %o

SER LA HTAE R 2 ( xas) For 4R
72 5 R SN SS: 1 07 2253 Witk AT 4e -0 #r o

2 #R5VHS
2.1 HARZAN I E

LU S
- —— 5 14 —a— MR EE T 20
0.5t .
= 04 hhxﬁ!““ H
= 1&
ETE e
0.2k e
ol s .

Pl 12000 14000 [E0D 11600 132000 16400

TaFE
1 ELISA SRR M B A5
Fig.1 Antibody levels examined by ELIS Aassay
R 1A PVE, A RIS R ARSI
R (>6400), Wi LABE 2 BE N Sz V7)) Ca761
2 2 e P DA NBR = A R e MR, HiR /N BRU )
TR L RE S35 AT A0 SR 0 P B

2.2 SDS- R 77 ¥ Bl 5t Fox v, ik % & B B 8

2 A M e 8 4R

2 i LR R Marker, HA] S 58 TR A ok et
JREHL K 5 R, AL R R ENIE S R, XS HE A
Marker 7] L& I : 7F 50 kDa Mfi#E (& K4 WAy

1k, Oh EATEM 75 EHICHHR 45, 1 24 h, 48
h 1 72 h ¥4 B 2607 . FH S e /N i A —
PU, STEIKEE T AT R AL, SR B —%
BF S5 (R S 2, AT ERK S SRR S, 2 B R 50
kDa 715 AR 4k, T IEH /NS & 1A —
PUIKHRRIG H,  FREA T, BT A
MRS A S R ARC, I HibReR ik R A7
FET S /NS . T2 E 2R IE 48 h
J R BE A G BN 25 R B0 B2 DRI AT PRF S 400
pg/mL YR FE R0 22 L 5535 48 h 1 Ca761 40 i Jy
B2 R R SLIEHE A5

QLR

116 kDa - 72h 4802400 Oh 726 48k 24k oh

66.2 kDa

45kDa-~

35 kDa.- XTI

(]2 SDS-PAGE K G iR ENiliLE R
Fig.2 Results of SDS-PAGE and western blotting

2.3 Y K AT BEJE LR

1
pl : i

() (b

3 MBSHEERR Ca761 RIRE H R 4Bk EIL
Fig.3 Two-dimensional electrophoresis patternsof total proteins

from Ca761 cells treated with cartilage polysaccharide
R 3 R, ElasZ 0 h Ca761 FLARmAN i
M AERIKEE R, b R EHE SRR 48 h 1Y
Ca761 —4EHIKEE K. W B FEE R TRARD,
MIEAE A FoR B A A5 L RUFERRAR, B mT UE
Kl b 7EME X A A EE T8 a tHIL 7 R 2 R
Mo A BEZ LR 48 h 5, 4> T&7E 50 kDa
izME AR RA B R E, 456 207 SDS- RN
P J R P R R B 25 3R, FRATTAT DA P o
AR 5] [X 455 H ) 50kDa e A5 ) Rtk 1 J5 v e A fieg 5
B RO /N SR AT YRR e S L IR BT, R T

1753



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.8

325 BV I8 3k — 5 ff 5 e R Jer P A B AR
2.4 Western blotting #4 = A /& 41 )&

- 1 n N |
-

STV . TR

Sk ( | Akl

(a) (b
4 Western blotting #:MAhEHTR

Fig.4 Detection of tumor antigen by western blotting
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