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Fig 1. Curves of tumor growth after inoculation of

melanoma B16 in mice treated with different agents.
C57BL/6 mice were inoculated subcutaneously with 1 x 10° B16-
C215 cells on day 0. The tumor-bearing C57BL/6 mice were divid-
ed into 4 groups (n = 8) and injected intratumorally with PBS 0. 1
mL(QO), B16 vaccine 0.1 mL(@), BI6-SEA vaccine 0.1 mL
(&), B16-TM-SEA vaccine 0.1 mL (&), respectively. Injection
of the vaccine was performed 4 times every 3 d. The length and
width of the tumor mass were measured with caliber every other day.
SEA: staphylococcal enterotoxin A. TM: transmembrane. x + s,
n=8. " P<0.0l, compared with PBS group.
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Fig 2. Natural Killer (NK) activity of splenocytes
derived from the B16-bearing mice treated with dif-
ferent agents. Splenic lymphocytes, which were isolated from
sacrificed tumor-bearing mice of different groups 5 d after the last
injection, were used in cytolytic assays against YAC-1 cells at E: T
ratios of 25:1, 50:1, 100:1 by LDH release assay. x + s, n=3.
* P<0.05, compared with PBS group.

50
OE:T=50:1
BE:T=25:1 .
WE:T=12.5:1 *

40 |

= *

§3o- *

g .

g |

520- é

7
|
7
.
7
i
10 } ]
7
z
.
i
i
:
. .

PBS

Bl6
B16-SEA
B16-TM-SEA

Fig 3. Induction of cytotoxicity T lymphocyte
(CTL) activity of the B16-bearing mice treated with

different agents. Lymphocytes isolated from tumor-bearing mice
after various therapies were coincubated with inactivated B16 (MMC
100 mg*L™1) for 7 d in the presence of recombinant murine I1-2
(20 kU-L!) and then collected as CTL effector cells. The B16
melanoma cells were used as target cells. The CTL activity was de-
termined at E:T ratio of 12.5:1, 25:1, 50:1 by LDH release as-
say. x £s, n=3. " “ P<0.01, compared with PBS group.

50: L, CTL 36 M TH & feoh @ 35 . 1 B16 AR 281
ZHFN B16-SEA fif J8 332 1 4H /0> B 4 i 19 CTL 33 1k
555 PBS dImg i (H2E 55 T EPE(P >0.05),
2.4 TE/INRBEES

X R A 5 /NS A A7 I 45 R 3R
B, B16-TM-SEA J£ 151677 21/ 42¢ B16 41 . B16-SEA
PEFIR YT 41 R PBS 41/ By A A7 ) 0 35 1 A
(P<0.01,[A4), % 35 d J&, BI6-TM-SEA %%
B 4L/NR AT RN 80% , 1 He Al 20 /1N R A= 77 2R
0,
2.5 BREHANRIMBAMIKEEHMBEK
ih &%

FHEF A=Y B16 21 Ml 05 9 B16-TM-SEA % 1 7
S /NS B16 4 . B16-SEA ¥ 1 #3241 . PBS 41/)s
S, DA M5 ELA 4 g Mo i) B16-TM-SEA % 1 f 3%
bAoA /N(P <0.01,K5) . 5



PEBE TS AW F L 2003 4 12 A5 17(6)

+ 429 -

1001 A
90
80 L
701
60
50
40
30r *k
20
10F

Survival rate/%

0 5 10 15 20 25 30 35 40 45 50
Time/d

Fig 4. Survival time of B16-bearing mice treated

with different agents. The treatments and the symbols were the
same as descibed in Fig 1. Tumor-bearing mice in each group were
observed for their survival time. x + s, n=5. ** P<0.01, com-

pared with PBS group.

3.0¢
2.5¢
2.0f
1.5}
1.0f

Tumor diameter/cm

0.5¢

0.0

0 2 4 6 8 1012 14 16 18 20 22 24
Time/d

Fig 5. Curves of tumor growth of the immunized
mice challenged with tumor cells. C57BL/6 mice were di-
vided into 6 groups (n = 8): unvaccinated (PBS) challenged with
1x10° B16 cells (O); immunized with B16 vaccine challenged
with 1 x 10° B16 (@ ); immunized with B16-SEA vaccine chal-
lenged with 1 x 10° B16(2 ) ; immunized with B16-TM-SEA vac-
cine challenged with 1 x 10° B16(A); unvaccinated (PBS) chal-
lenged with 5 x 10° EL4 lymphoma cells([]) ; immunized with B16-
TM-SEA vaccine challenged with 5 x 10° EL4 lymphoma cells(H) .
The vaccination was performed at weekly intervals for three consecu-
tive weeks. Tumor challenge was initiated by injection of tumor cells
subcutaneously into the rear leg of the mice in different groups 1
week after the last vaccination. The length and width of the tumor
mass were measured caliber every other day after tumor challenge.
x+s, n=8. "P<0.05, *" P<0.0l, compared with PBS
group.

PBS 20 F1 ] EL4 2 1Y B6-TM-SEA %8 1 f e 21 /N iR,
FALL , B16 8 1 4 28 41 F1 B16-SEA £ 1 G 28 41 11 i
JEAFEATIREE 4 /N (P <0.05), Z55 B, fif

JH B16-TM-SEA I8 22 1 S 82 (1) CSTBL/6 /INER,, AT
DA 52 ) Ao e 240 e 7 ek, R A A0 0 1) A S P A
PEDRBAE T
2.6 "RE/NREBAMMNMEMRSE THEAREGE
BRESERS 5 d, 70 BIEE PBS 41 . B16 B 40 .
B16-SEA ¥ 1 4 A1 B16-TM-SEA % 15 40 1Y/ Bl 4% 3
L B A5 L 0 M, LDH BRI 5E CTL A%
Pk, SHA 3 41 AL, B16-TM-SEA %5 1 e 9 2H /N B,
AR CTL 36 3 i (P < 0.01, &1 6) 5 1 H.
M E:T=50:1 0, CTL {& & o 3% . Bl6 il
JERET AR B16-SEA % 11 4 /N B 40 e i CTL 3%
k5 PBS 4 b , A A& (P <0.05, 81 6) .

45 7

*
*

40

35

* %

30 f Z
%
%
.
g
|
%
.
|
%/
|
|
%
%
%
|
.

25 +

20 *

CTL activity/%

15

10

<
[Sa)
©n
=
=

PBS
Bl16

B16-SEA

O
m

Fig 6. Induction of CTL activity of the mice immu-
nized with different agents. Lymphocytes isolated from
C57BL/6 mice 5 d after the last vaccination from different groups
were cocultured with inactivated B16 (MMC 100 mg+L=!) for 7 d
in the presence of recombinant murine 11-2 (20 kU+L~ ") and then
collected as CTL effector cells. The B16 melanoma cells were used
as target cells. The CTL activity was determined at E: T ratio of
12.5:1, 25:1, 50:1 by LDH release assay. ¥ +s, n=3. * P<
0.05, " * P<0.01l, compared with PBS group.

2.7 REHANMNRHEFR
BN 5 /N TSR 4



- 430 -

Chin J Pharmacol Toxicol 2003 Dec; 17(6)

JF ] B16-TM-SEA %E 1 G (/N R, 24 8P A=
AU B16 4 MBI, e 2H /0N BRI AR A7 D1 48 PBS 21 A1
FH ELA i 20 e oo 20 09 /08 BROP%) AR A7 10 0 3 1 b
FER (P <0.01, 7)), K 409% 1)/ R ICIE LR A7

©

)

s v

E Ak
g

=

wn

0 10 20 30 40 50 60

Time/d

Fig 7. Survival time of the immunized mice chal-

lenged with tumor cells. The treatments and the symbols were
the same as described in Fig 5. Tumor-bearing mice in each group

were observed for their survival time. ¥ +s, n=5. ** P<0.01,

compared with PBS group.
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Antitumor effects of the fusion protein of transmembrane-
staphylococcal enterotoxin A

MA Wen-Xue', YU Hai'*, WANG Qing-Qing’, JIN Hong-Chuan', BAO Jian-Fang®,
YI Ping-Yong', HUANG Chang-Xin*, LI Jing-Zhong®

(1. Cancer Institute, Zhejiang University , Hangzhou
310031, China; 3. The Experimental Centre of Cellular and

Zhejiang University , Hangzhou

Molecular Biology , School of Medicine , Zhejiang University , Hangzhou

Abstract: AIM

staphylococcal enterotoxin A fusion protein ( TM-

To prepare transmembrane-

SEA) vaccine and to study its antitumor effect and
the related mechanism. METHODS The B16
melanoma model of C57BL/6 mice was estab-
lished, the antitumor effect and the protective im-
munity elicited by the B16-TM-SEA tumor vaccine
were investigated, the natural killer(NK) and cy-
totoxicity T lymphocytes ( CTL) activity of the
splenocytes derived from the treated and immu-
nized mice were measured by LDH release assay.
RESULTS Tumor growth was inhibited and the
survival time prolonged significantly in melanoma-
bearing mice treated with the B16-TM-SEA tumor
vaccine. The NK and CTL activity of splenocytes
derived from the mice treated with the B16-TM-
SEA vaccine increased significantly as compared
with those in controls. Immunization of the mice

310009, China; 2. Institute of Immunology ,

310031, China)

with the B16-TM-SEA vaccine elicited protective
immunity against the following tumor challenge of
B16 cells. Higher CTL activity was induced in
vaccinated mice than that in unvaccinated mice.
CONCLUSION  The tumor vaccine based on
TM-SEA fusion protein could elicit strong antitu-
mor effect through more efficient induction of spe-
cific and nonspecific antitumor immune responses.
This tumor vaccine may be as an efficient ap-
proach used for the treatment of cancer recurrence
and micro-metastasis .

Key words: superantigen; transmembrane; fu-
sion protein; immunotherapy; T lymphocytes
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