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STUDY ON TUMOR-KILLING CELLS INDUCED BY TUMOR
SOLUBLE ANTIGEN AND STAPHYLOCOCCUS
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STUDY ON TUMOR-KILLING CELLS INDUCED BY TUMOR
SOLUBLE ANTIGEN AND STAPHYLOCOCCUS
ENTEROTOXIN SUPERANTIGEN

ABSTRACT

Tumor antigen expressed by tumor cells is the key to inducing immune
response to tumor,and the base of recognizing and activating the immune
system. But most of tumor antigens have weak immunogenicity. The host
immune response to tumor antigens leads to reduction or loss of surface
antigen of tumor cells.Tumor cells are not recognized by the immune
system, which can not induce effective anti-tumor immune response. Based
on this understanding, the use of basic methods of enhancing
immunogenicity of tumor antigens induce anti-tumor immune responses in
the body in order to achieve the purpose of reducing and eliminating
tumors. In recent years, there are many ways to improve the
immunogenicity of tumor antigens, such as the use of adjuvants, mitogen,
superantigen and so on. Staphylococcus enterotoxin (SE) is a highly
biologically active proteins, is currently studied as bacterial superantigens.
SE can be directly related to the outside the antigen binding groove of
MHC-1I molecules of APC membrane,without processing of antigen
presenting cells (APC). Tthe complete form of protein molecules is
presented onto T cells to activate T cells. The aquantity of the cells
activated by SE is thousands times more than that of the common antigen.
SE have many immunological activity, including stimulation of a large
number of T cells, and activation of NK cells, and promotion of a large
number of cytokine secretion, such as: interleukin-2, interferon, tumor
necrosis factor, and even colony stimulating factor. SE is the strongest
stimulant of human lymphocytes and the most powerful inducer of

cytokines at present, which may directly or indirectly kill and inhibit tumor



cells.
Objective

Based on improving the immunogenicity of tumor antigen and
targeting of superantigen, superantigen SEC and tumor soluble antigen
were used to jointly act on T lymphocyte cells to induce the killing cells for

us to explore the new cell immunotherapy on tumor.
Methods

1. Preparation of Peripheral Blood Lymphocytes: lymphocytes were
isolated by density gradient centrifugation through Ficoll-Hypaque from
Peripheral blood of normal donors. The cells were washed for 3 times
and then incubated 60min in 37 °C, 5% CO?2 incubator. Non-adherent
cells were collected as peripheral blood lymphocytes.

2. Preparation of Soluble Tumor Antigen: Esophageal Ecal(09 cells were
cultured. In the phase of logarithmic growth, the cells were taken out
and made up in suspension of 10" -10° cells /ml, freezed and thawed for
4 times under the conditions of -80 C / 37 C. centrifuged for 40min
under the condition of 5000r/min. The supernatant was collected as the
tumor soluble antigen (TSA). Concentration of protein were examined
by Bradford method. TSA was filted with 0.22um of membrane filter to
eliminate microbials, then placed in -20 C of freezing.

3. Proliferation of the Cells Stimulated by SEC and TSA : The cell
concentration was adjusted to 10%ml with complete RPMI-1640
medium. The cells were inoculated into flat-bottomed culture plate of
96-wells. And then same volume of complete RPMI1640 culture
medium were added with different concentrations of SEA or TSA, each
with three duplicate wells, while the negative control group were set (no

SEC. TSA). Proliferation of the lymphocytes were determined by



CCK-8 at 24h, 48h, 72h, 96h. Optimal stimulation concentration by the
SEC / TSA were determine. Group A containe lymphocetes(L); group
B L + SEC; group C L + TSA; group D L + SEC + TSA. Lymphocyte
proliferation of experimental groups were determined by CCK-8 at 24h,
48h, 72h, 96h.

. Analysis of Cell Phenotype by Flow Cytometry: According to the above
experimental groups, the cell concentration was adjust to 10%ml with
complete RPMI-1640 medium, then inoculated into 6-wells plate,
4-wells in per group. After 3 days, the cells were collected and were
added with FITC labeled CD19/CD3/CD4/CD8 to each of the wells,
tested by flow cytometry.

. Test of the Levels of TNF-a in Cell Culture Supernatant: The cell
concentration was adjust to 10°/ml with complete RPMI-1640 medium,
according to experimental groups inoculated in 24-wells of plate, and
then added with the same volume of complete RPMI1640 culture
medium, containing different concentrations of SEA (0.Ing/ml)or TSA
(50ug / ml), each with three duplicate wells. Supernatants of each group
were collected at the 1d, 3d, 5d, and tested with ELISA kit.

. Test of Cytotoxic Activity: Esophageal Ecal(09 and cervical Hela cells
were taken as target cells and the cells in experiment groups taken as
effector cells. Effect / target is 20:1. Cells were stimulated by
esophageal TSA with superantigen SEC as effector cells. After 24h
culture, killing rates of each group were measured by CCK-8 method.

. Test of Apoptosis by Wright Staining: Experiments was divided into
control group (only cells) and experimental group (SEC + TSA
group), cultured 3 days in vitro. The cells were adjusted to the
concentration to 1 x 10%ml. Ecal09 cells were collected (1 x 10°/ml),
placed in six-well plate with coverslips, cultured after 1 day, mixed with

the control group and experimental group cells. After 24h, the cells were



8. washed with PBS for three times to remove suspended cells and
non-adherent tumor cells. The cells on the cover- slips were stained and

examined under microscopy.

Results

1. Proliferation of peripheral blood lymphocytes stimulated by different
concentrations of SEC / TSA are different in vitro. proliferation of
peripheral blood lymphocyte was the most significant when the
concentration of SEC was 0.1ng/ml and TSA was 50ug/ml. Within the 96h,
the lymphocyte proliferation is differences in the different time points.in
the time between 24h-72h, Lymphocyte proliferation increased with the
time increase in each group. The proliferation of experimental group cells
were the most significant at 72h (P <0.05). Lymphocyte proliferation is
different in each group in the same time. The group D stimulating by the
esophageal TSA combined superantigen SEC was the highest proliferation
activity compared with groupA, groupB, groupC and peaked at 72h.

2. Phenotype analysis of the cells shown that: CD3 were positive in 4
groups, CD8 +T of the group A were 26.31%, but that of group B, group C,
group D were significantly higher than that of the group A (P <0.05), CD8
+ of group D was the highest( 39.19%), so indicating that the induced cells
were CD8 + CTL cells.

3. Compared with the group A, TNF-a in culture supernatant in groups B.
groups C. groups D begun to increase on 1d, peaked on 3d. Among them,
the group D stimulated by TSA and SEC was the significantly difference
compared with the group A and group B(P <0.01).

4. Cytotoxicity of CTLs induced by the esophageal TSA combined
superantigen SEC was 97.36%, which significantly higher than that of
group A( 63.04%). Cytotoxicity of effector cells induced by TSA of Ecal(09



was significantly higher than that of Hela, the difference was significant (P
<0.05).

5. When target cells and effecter cells were mixed for 3h, which shown
a large number of lymphocyte adhere around tumor cells under the
microscope. By Wright's stain, Normal nucleus stained dark blue or
blue-purple, color uniformity, apoptotic cell pyknosis, fragmentation,
staining became deeper, membrane shrinkage, appearance of apoptotic

bodies.
Conclusions

1. SEC and TSA can improve the co-stimulatory signals to enhance
lymphocyte activation and proliferation, which are CD8 * CTL.And can
stimulate lymphocytes to secrete high levels of TNF-a.

2. The CTL induced by TSA of esophageal Ecal09 have selective and
targeting effect on tumor cells.

3. CTLs induced by the esophageal TSA with superantigen SEC can induce

tumor cells to produce apoptotic bodies.

Key words: superantigen, tumor soluble antigen, CTL, Esophageal cancer,

tumor vaccine,tumor biotherapy
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TSA tumor soluble antigen e AT BT R
CTL cytotoxic T lymphocyte MM T 40 h
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IL-2 interleukin-2 H 42 2
IFN-y interferon-y TRy

CSF colony stimulatory factor AEVE TR A 7
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fL, HEFRsE 3 R, WS MRE S, R AL A FITC FRid i)
CD19/CD3/CD4/CD8, X4 Mo ksl . E AR ERANT
OWEER TR i 250 1000 r/min, 5min, # Fid.
@IIANTEEAR AP 3 1 5 B M BV 7= A

@=L (25°CHEA), WYL 30 5k,

@O AP IEEP K, 1000 r/min, 5min.

O3 FiE, IMANZOREEN 1% 2 5 FEEM e 500w 1 H a4 .
@7 Fy X AR 43y

2. 5 A pIEFE LiE T INF-a 7KSERIR

FH 584> RPMI-1640 537 95 U HE A1 JH) ifiL bk B2 40 i 2 24 1< 10°/m1
PRSI Ay 4H: A Ly B L+SEC; C L+TSA; D L+SECHTSA , ¥ T 24 4L
SR TR, BEFLAN BRI SEA (&IRE 0. Ing/ml) B TSA (&
WPE 50w g/mL) IR EEARFR 564 RPMI1640 3555 & 0. 5ml, %% 3 &
fL, fE 37°C. 5%CO2 WAEdiegs. Wl TH2%1K% 1d. 3d. 5d, &
R, B0 15min, 3000 3%/4r, WHESH BiGHK. & T-207CiK
P . TNF-o 2 HARDIBINR
@ hokf: 4% BELISA WA G Ut 340, Andfk AR RUInAE .

@FFFE i S0ul N TBEPR LI, S EAM X fLAE, ARSI



@A BB E G E 37°C M 30 7%k,

DMV B 30 fi A 4 bE i i H 280K 30 1Mok fa 28 H

OUEGR: DOk, TR, BT, RIS, A
30 b, WItkEE 5K, T

©mk: BELIMABEFREGR S0, 2 FHFLERSM

@i E: #HAER 3

@Vk¥k: #HAER 5

@B LI BT Asoul , FIMA G AT B5oul, BREY
B, 3T°CHEEOGT A 15 43480,

O E: FALNL IR Soul, 2k (I G,

Ol : L EFLIAZE, 455nm 3% KA 5 FLIROGEE (OD MED.
ME NAE N B 15 28 AN ET

2. 6 4l I A

A -6 0 2E K ) B 40 I &R Ecal09 FIUE £ Hela 40 A
RN, 8 Ecal09, Hela 4 Iy FE A 1 X 10°/ml o FRHGHR E 410 ff 20 A1
2B TSA. BPUJE SEC e FIOMR 40 M 4l 157715 T 10 CTLs 1E K
RN A, I R B 2X10°/ml, 205 Ecal09 (1X10°/ml).
Hela (1X10°/ml) FL:[a)nT 96 FLARH, R/#E=20: 1, S5l
0 Mo REATRI RO A fu oy B AL, il 3 AL, B5F% 24h J5, CCK-8 v
5 ZH A5 20 PRLGE e 40 R ) AR A 2R

JgRE Al A R (%) =[1- (525G 2H OD {4 B4 oD E) /4K
B ZH OD {1 X 100%

2. 7T A A T- AR W A2

SERR IR CRRER L AiiLD, SER4] (SEC+TSA RIRIKH E
A, HsMEFE 3 H, RS AN 1X10%ml. 14 Ecal09
AN AIIIRIE 1< 10%ml, S} 5557 3 FIROTRAL, Se5 4141 iR
B0 T CBCE 2 E AR BN 1N LR T, 7E 37°C L 5%C02 HFAF



HEESE 24h JT, WPERSTEMG, PBS UE 3 WK, IRETEAMRE g0 AR
W EE R IR A B, HHR AT A M e 3, AT, BAOPERWT
m B C R AREE, , B BRI IC A R TR R R I, B
K AR IEE 20 3, FRE TR HR i 6 /N, PR 2K
Ut 3, T, mHIHEE

Q Il ALt ngn iy, SeAEREAS LR HE RS O i A7 B3 n /b & 1%
I, AR 5 NFUBGEE R TR IE R R & 22, B4 g
VRIS B RS, 3 S N I

QLI Bt Ingu L, A H € I A fE B TE s

@ € Jv F A [ 3 3~ Smin;

OB FATE T HE AN Wright G4y 6L F 4 (% 2 min;

© i A\ Wright W% 22t B4 4 4~ 10min;

@ H 7&K ik

®HgT, F PR R s

O%i P,

2. 8 Gt
S AE DL X s FKow, W] SPSS 13,0 A # s AT 42

REPE, P ) LU R ¢ RS, 22 4l Ia) B0 LU R O 2243000
BRI AR E R P <0. 05,



& R

1. SEC R A #1557 fr) 9k 2 40 36 5

ANTRIR BT SEC A 7355 7 1 A1 i ifi bk B 40 Jd 1 385 5 56 0 AN
[d] (Tablel,Fig.1). #F 0.001-1ng/ml Z [AJIN, A& Ik £ 40 i ) 3
SERESIBE SEC ¥R FE 44 i 45, SEC WRE N 0. Ing/ml 4R & i ik
20 B0 B 23, O 0. 224 {HIKEEHS K E] 10ng/ml B, A1 ik
B2 o T TR UG . AR, SEC¥RJE M 0. 001-10ng/ml I,
YT 72h iR,

Table 1 Detection of proliferation of cells induced by SEC

SEC (ng/ml)

Hour
0. 001 0.01 0.1 1.0 10

24 0.063%0.005 0.065x0.005 0.077x0.008 0.056%0.008 0.027=%0.002
48 0.090+0.009 0.104+0.004 0.131%0.018 0.139+0.015 0.05440.002
72 0.15240.004 0.19640.012 0.224+0.012° 0.201+011 0.091%0. 004

96 0.069+0.007 0.072+0.004 0.092+0.015 0.078+0.008 0.07140.002

Note: compared among the different groups at 72h , *P<0.05

2. TSA RIBASIEIRHISM A MLAF E 40 H 18

ANTRIRFE TR TSA IR Z 355 77 1 A1 ] ifi bk B 40 Jd 1 385 B 56 0 AN
[d] (Table 2,Fig.2). {& 20-50Mg/ml 2 [aJIF, A& i ik 040 A fr 8
FEREJIBE TSA WRJERBG NG SR, TSA WRIEN 50ug/ml 4R E L
£ 20 it 186 0 e $ 5 s (HIRJEBE KB 60ng/ml INF, A i I 0K £ 40 Jf 186 5
R TF R T . [RIAE 96h W, ANFEVKREE TSA 5S4 A ik e
N 3 AR AR AN TE A —FE T 55 5% 48h ), £ TSA WRJEA 50Hg/ml
) 20 B ZEL W A IA g, 1353 72h IF, TSA WREE S 20, 30, 40, 60Kg/ml

20



FIABRABOEIE  HIIRIE(E.

Table 2 Detection of proliferation of cells induced by TSA

TSA(u g/ml)

Hour 20 30 40 50 60

24 0.054+0.003 0.058+0.006 0.063+0.003 0.065+0.010 0.059+0.007
48 0.09340.011 0.10740.015 0.115£0.011 0.186+0.011° 0.126=+0.012
72 0.122+0.009 0.139+0.014 0.157+0.010 0.171+0.010 0.157%0.119
96 0.071%0.002 0.082x0.003 0.08540.002 0.104=%0.005 0.095x0.007

Note: compared among different groups at 48h, *P<0.05

3. SEC. TSA FL[a]sl¥4H A Mk .40 3G 55

£ 96h PN, AN [ A TR) 0 A5 2L AR AR 1% I IR bR 2 40 4 5 E ) AN [
(Fig.3), 7 24h-72h Z [AJ}, AF21 bk CL 40 BB HE At o B )R] ) 188 o
MGG, A, By D 41¥F 72h I 40 3G 5E i B35 C 41T 48h Ih4i it
WA . {HE] 96h I, Ik A0 MU AT LG N R, R — i) A
FRZH R AN S RE TSR], B9 TSAL PR SEC B4 Ml
D45 AL By CALLLEL, AMModbsaye P, T 72h I8 2w,

Table 3 Detection of proliferation of cells among different groups

24 48 12 96
0. 066 0. 007 0.079%£0. 009 0.126+0.012 0.083%0.010
0.079+£0. 007 0.130£0.012 0.231+£0.007 0. 126 0. 006
0. 069+0. 008 0. 18720. 009 0.166+0.010 0. 094 £0. 008
0.085+0.011 0.196+0. 008 0. 25540. 009 0.137+0.010

Note: compared among different groups at 72h, *P<0.05
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4. HRRTLIHT

AR T AR 7R 3 BG5S 0N 40 f =R 2 40 4 o] WL
(Fig. 5-8) (Table 4): 4 41 CD3 4 MPAYERIE, XA S 40
KB4 M T 400, XRG4l A () CD8' KA 26. 31%, 1ff By C. D =4l#2
W15 T (X0.05) , D ZH5 S0 CDS B i, b 39. 19%, B T i S
21| 1 3= 224 CDS'CTL 4 o

Table 4 Test results of seffector cells phenotypic (X =£S, %)

group Ch3+ Ch4+ CD8+
A 73.82%3.40 41.15+4.40 26.31£3.20
B 83.4811.60 42.20+2.85 34. 2713.04*
C 81.241+1.84 43.1940.91 35.30£2.94*
D 80.2441.90 46. 551+2.80 39.1941.94%

Note: compared with the group A,* P<0.05

5. ZiMuEgE BB F INF-a /KPR E

K FH ELTSA VRS I AS [7] 7 203 L 1% 59 3 v 4t i PR 7 1R A8 4k,
SIS R e A i IO S I Bl AT EAE, 4RSI E R 3 I XY
HRAL A APk g . SRR A AL, B, C, D 3 4ilggE I
EH,  INFa, 1diEPECHETHE, T 3d Ag(E. HALL SEC k&
TSA R D 20 Ky fer, 5 HAR P AR E 2 AH LE 2 = B3 (X0, 05) .
(Fig.4)

6. ON.GH AN HE AR K A D 3k

ZE L (Table 5), S0 TSA. ABHUE SEC BES B ek 2. 41
MIZH 5 511 CTLs M #E4H M Ecal09 A0 N 97. 36%, ‘B3 = T 54l

22



WML 63. 04%, ZNV4EMUNT Ecal09 FIRGEMM 25T Hela
(/X0.05).,

Table.5 Killing activity of lymphocyte cells on target cells ( X +5,n=5)

Killing activity in different cancer cells (%)

group E:T Eca-109 Hela
L 20: 1 63.04£2.95 65.56+3.27
L+SEC+TSA 20: 1 97.36+2.11% 78.67£4.74"

Note: compared with the group lymphocytes, “P<0.05; compared with

Hela cells, ° P<0.05

7. i QL EIRAR U A P T

PRRA BV 3h B, B ROWEE AT L (Fig.9-10), KIEik L 40 B &b
BLERT RN B A . B g SRy, B N I A% Gk
RIS, AFY— TR U, 2 R e, D5
HAKENTE, ARFRAA /S, WS ERE MR LT G . 0 MR IR 3R A% G £ oAk
96,47 I R EEAE N T PR . (Fig.11-12)
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0.25 r
0.2 f
015 @ 24h
| 48h
S O 72h
0.1 f O 96h
0.05 -

0.001 0.01 0.1 1 10

SEC(ng/ml)

Fig.1 Detection of proliferation of cells induced by SEC
Note: compared among the different groups at 72 h, *P<0.05

0.25 [
0.2 |
0.15 B
oD B sn
- O 79n
0.1 | T D96
0.05 |
0
20 30 40 50 60

TSA (ug/ml)

Fig.2 Detection of proliferation of cells induced by TSA

Note: compared among the different groups at 48h, *P<0.05
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0.3 [
%k
0.25 jt-
0.2 | j-E
B,
[}
0D 015 Jf_ DB
C
Op
0.1
0.05 |
0
24h 48h 72h 96h

Fig.3 Detection of proliferation of cells among different groups

Note: compared among different groups at 72h, *P<0.05

800 [ —e—y
—o—3B %
—A—C
600 - —®—D

700 r

500 |

400

TNF-a (ug/ml)

300 r

200 /\I

100 r

Fig.4 TNF-a production among different groups
Note: compared with the group A,* P<0.05;compared with

groups B and C,* * P<0.05
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Fig.5 Expressions of CD4 and CDS in the control group
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B.003

Cluadrant Statistics
File: B.003

Cuad Events % Gated
uL 34 0.27
UR 5247 42.20
LL 2560 20.59
LA 4593 36.94

CD3IFITC

E.004

Quadrant Statistics
File: B.00O4

Cuad Events % Gated
UL 214 1.84
UR 3993 3427
LL 2449 21.02

e — LA 4996  42.88

Fig.6 Expressions of CD4 and CDS in the SEC-reactive lymphocytes

27



C.003

109

gl b LIds

103
L pa il

D4-PE
10¢

aaaigjual

i’

€.004

164

CD8-PE
10;

10!

CD3FITC

Fig.7 Expressions of CD4 and CDS in the TSA-reactive lymphocytes
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Fig.8 Expressions of CD4 and CDS8 in the SEC and TSA-reactive

lymphocytes
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Fig.9

Fig. 10

Fig.9—10 a large number of lymphocytes adhered to tumor cells around
(10X25)



Fig.11

Fig.12

Fig.11-12 apoptotic cells observed under microscope by Wright staining

(10X40)
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JI g 2 T HLAA IR G328 Th e AN A LA i I 25 b 250095 DR 38 1 s J T
oA RIEEE EMREERERHEEVINRR . LMY F
B, BEEFEAR. AT 50T, X R BRAMEAAEMNR TS S E R
fEl, iy H A T SR AR ek Dhae BRI E . 1M
WL oI A=) e e VR s T NSRBI, T R B
T SIBFVONMEIREIR T 400, NK 4. BoEgn it T
WL R, MO Ak B iaTT . NIRRT R R R R T
FralAa e R . 10 I i S RN B 5 iR £ ) S g M PR e T AN s R A
hiig, mLUEBRTF ARBTG5 S A N RAF I IR 4 i, I8 30 7 i
W R ARG MR H i, I HEARE . SEREH NS
FEale WERIS FoRud, 7 iR B3840 v LN A S 697 o 3R 15
an Ak, FF H AR S T LA i 28 406 10 AR 52 81 Mg 1°) 7 R
T RPEIRTT N BT, 7 RO 2 T o B A W 300 i e R 3 1
e, RIEEVRIT T BRI R, B ML A TR by 2 )G
¥ 28 DU Bk s va T 7 1T B

A NHUAR N AFAERE — R B0 S e AL, (E2 i e 40
AR AR R R, R T HEBEN LA G 2R G B R AT IRHLA,
G O BGRURE A Uy W <l S L A U S | T2 N e T b e
P26 AR S AL AT BE ARG L R LA AT s LR P bR 2 ik B 5k
FUR AR ST R 2. R 4 i MHC- 11 2893 T IA AN [ R I T [
S, HAMBRE S ZH MR A1 HLA RIEESS, KEZH SRR A
I8 HLA-TT 20 F-Hulats 3. J008g 40 M= A= 1 40 e DL~ 1 g Pk 3 s 7
Iy HEEE D 4 TGF-B. IL-10. 1% AN 4 K7 (VEGF) %% ; 4.
Fas/FasL 7 I8 G5 363 th (¥ VE ], 1A FasL (MR 4l i fe 175 S 308
Fas [¥79bk B 400 o 5 2B 08 12, S H 980 40 IR AR 5 308 ()1 R, A 9k B2 40
eI 20 BRI T VE R AL T 993 5. BHB 4> /L0y ke, i
T 40 B e G A R R i = 28 A5 5 AN RE R A7 2 S A RelUR T
RO B G N2 6. HITHI P S 4 B R (R VE S 0042k 40 P
EELHE T AF SR R W 5 0 U 1 Al Y (Treg), I 988 AH % 14 41 g
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(TAM) 6 Z R IR IHHI P4 e (MDSC) 25 . X8y Hi/EH S 80T
MU TCTE0 68 40 M A T R DR A R A0 o e 4 3 38 e e i
JT 5 RAUARI RS S5 N5 R OB, IR PR T B MHC 7> T 5, JF
B T A0 M0, HLAAE G i PTR80S CTL B 33540 M ed 41 i B 3o
B Al Mo o3 i piAA A e A N o (HK 2 U B IR T 928 S
PEARSS, A8 300 e B0 1) S g5 255 -5 S50 988 40 1 3 T B S o2 5
T, NS 88 40 B AN e e RGO, ANBETS A 2R
FENEAEH o FETIXAMAY, 75 25z B 1G5 I B ) O 922 Js P ) 2
AT 5 R RE e N5, LLIA 2145 /N R B I8 1 H T
FBURE AN B B 1 2E AR 3, 1989 4F i White $2H ", #F
MAaLTHPIURIEA N (APC) A3, RIn]HEZES APC JE LK
MHC- 11 2577 T 1Pt 45 G R AR BR e PR 455, DLoe B B i
ST AEE RS T 4000, BL TCRVPB Rt 7 s T 4000, %
IR Y URECT o RS FORYE S A Al A B DR, AR
PR IR SR SNEE SR . 1. ity e (F2
W SR BB NS, JiEE DNA B4 215 £ 41l DNA 1, 7~
AU o anmT i S LR R I 00 A S B B—IN SUCFLR I R 96 B
(Mousemamary tumor virus, MMTV) Zut& )8z, BV E 40 Y
R, FEREAT B iR, FIEAHNE T 40 M ARG 5
MMTV Rt 2 PR [ N A AR IF L FLITAE#%, (€3t 8 X0 H
By i, NIRRT (HIV) ZERWN I Rk =i e T W
PEHEBHUR . 20 AETEBUR: KZEUE QR g, LR
R RS K B, X EEAE O A FAE R . i 3K R
H# (SEs) M R (SEA-Q), FFHEIKFLLANEREHE (Toxic
shocksyndrome toxin, TSST ), % Bk B 30 #4 #b 5 % ( streptococcus
pyrogenic, SPE), =S JEHEAR WM/ N 45 i S BR G g g s e 18,
SR (SE) 2 MEA S EAYEEREE R, & Bkt
B2 1) A Tl PRI, ) 9 4t i A RN [ 22 ) A 7 AT A H
FEHUIR SE BEE 0] e 40 M 3= 227 AR AN T T AR A EH 1. SE &tk
¥ CD8" T 2/ 40 o si T 40)A1 CD4"™ T 40l Bh I/ %
DitET 400E), 2B MHCIL 284y 1-SE-TeRVP K54, HEARAM
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FIAE MHCIT 284y 71 MRg 4 i, #R SE A 140 B/ 7 40 e i
H(SE dependen t cell mediated cycotoxity, SDCC) ,ifii ¥ A~k MHC I
53 1) I 0 b ) 7 A ) () 55 A N o B T T Al T 56
X MHCII 264y 1+, X5 SE &iamiig e T 4002, SE U
¥ CD4" T 4, v 73b /e s 40 LA+, 41 IFN -y, TN F-a. TN F-B.
IL -la. IL -1B. IL-2. IL -6 FIIL -12 45 R, X880 Whr 40 i 81
NXoal P oE NK g i, A 2 K45 B AR R 0i1EH 1 IFN -y A1 TN F
AL A0 i RT3 AT AR PR 4 i MIHC 1T 280 T 280k, B84 SE- 30
SRR, AT T PR 4 7 A AN T R AR E R . SAg
ELREH T PR I N H IS AR 2 B BR 1, DR A & e iR Sk
KZHMIE A MAZIE MHC- 112850, 1 H MHC- 1T 28FHYE ) APC
1 RE A R T A S A0 B e R T S O™ E R . e e T
JRG R PIR I SE R, ™ A e i 52 & AR LSS, S mde e (1) s
Sk, PRREPUR ST, i RT DU SRS H TR ) S 2
VAT o WSO LSS T A0 ] I bk T 41 B 28 B e Jr R el s PR e i
I MR ) G B I B R O I N, S AR AR, O Mg S s vy B it — A
) B RN TV

NAMFE Mg, FEAHEE T HREIE. B kEgiiE. agnifs
RZ A0 MRS o 70 S0 R AT I Ik £ 20 O 25 R R A ) PR U e 355 7 o
2T LA RINGEEN I, SRAFIR R A S PR R L A . A SEEG
fogE T, 16 T 0B HIIR, SEC e RSASME TR T Wk
CLAH MRS ARG 5 . S TR R IR IG5 %2 SEC WL BRI, 7R
0.001-1ng/ml Z [A] I}, &0 J& bk L4 B iy MESE B8 B SEC W BE IR 3G
iM345%, SEC ¥IE N 0.1ng/ml B A1 JE) il vk B 200 o 386 5 5 J 25 5K
ik (SEA<C0.001ng/ml) A& LA San fu sl W & (SEA=
10ng/m1), 20 Hfd (38 5E AL B2 I T BRI - [, SEC ¥4 0.001-10ng/ml
), BT 72h ikIE(E . T DAFRATTEHE 0.1ng/ml 1A MEE SEC R4k
e )RR, JCBERERIB T 4 WEgE, NASSEH
LA OB T o KR FH R ST R Rl HE BT B0 Ecal09 4 i e vl %
PEBUIE LA R FE RO 40 B, INSEIG 5 S nT %0, AFIREE TSA
SRR S5 7 () A1 F LR 248 i ) S8 5 e AN TRl . 7E 20-50pg/ml
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Z TR, AN bk A O R S BEL RE D B TSA R 38 iy 4 55,
TSA WRIEZEN S0pg/ml B A1 i ybk L4 B 39 58 f ok 2 s (HLIR B 19 K 3]
60pg/ml B, A1 JE I bk E 0 o 14 5 R0 & 30T 4R R B . IR ATTIE
50ug/ml 1E R MEE TSA ARSI Al iU Be it iRl . B 1%
0.1ng/ml SEC , 50pg/ml TSA E AN [ %] A1 ik T 40 i 42 S
W AT BB IS VE ] o 7 96h N, AN[R] K2 [l — I A] 25 4% 2H A4 4k
BE SRR L4 SR B T e AR, AE 24h-72h Z IRV, AR bR L 40 i
B B8 7 T A 1) F 88 i T 18, SECHL S5 41 T 72h s 200 o 386 5 e %
TSA+L SCKGZH T 48 B 41 udf st i 2. 3% ; SECH+TSA+L K4 72h
A0 O 35 (% . HL 2] 96h I, S5 2Lk B A0 MG B i AT 4R R . &8
B TSA. @BPHUE SEC BEA TN D 415 AL B, C 4lt#, 41
BV M ey, T 72h iR B s 50 S S BT JELIE A PhRg TT i
PEBUE AR M h bk LA B, ] DUCRAIE R P S50t A b i e 52, Honp
PSRBT, B R A0 PR ) A R R B e
FEASZIG 38 I 0F SEIG T T IR 5 S 00 4 A B s 5 — B TH) S

AT A0 R R i 2R A o B R, &5 S 4 i i K356 4 & CD3
BHPERGE, 0005 S 040 E 8 T ke 40 . &S280 4110 CD4 484k
AN, N ] SEC. TSA X CD8 WAEHI/E AL, SEC B4 TSA
I SEIG AR 40 CD8 RIE B R, H 39.19%, M FRafipke
MRS AR 26.31%, VAT SRR ZER CDS'T 41, hal
MoEEtE T M (CTL) o fEHUMIR s N2 b, 40 ff S isifl 7 2R,
FEll & CTL 41, ‘& &Pued s i F 2N 4. CTL B4 fie: T
M, FEMUARPUIIR s H fp B RN 40 . CTL 84T WL ST
SE T EAARFERE . e CTL S#040 ) ZhI, T RaR A BT
ISR A2 B o X PR AT 2440 37 C NE o, AR AN
Z 2 T IBA I R . S BEE 5 PO SO BUh ke A 2
filt, WFFEH N LR RN P FFEE B, A —FF, Kl
R 2 258tk v CARH BT st 7% o 5 — 20 & CTL 40 Mo #5141 ¥ 40 A PC
BB, I DU (K 240A 45 R . CTL %455 88 4 i (g 1 O X 32
A =Rl 1. L 5500 M fk = A B RORLAE FH R0 L3 1 A\ SR A0 g
BEE, FRAEILE GETE, {F Nay K RENSEAN A, K UM EE 40 i
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W, FRA M ANBIE R R, BET A0 B R R . ORI . TNF,
SrUATE ATP RN 4y FREANEAN i, FEOLIET.. X2 CTL A4
MM EENH. 2. L G f5RIA Fas FifA (FasL), ‘&I REE Y
SR Fas 7r 7456, 1L SIET AR SREAMN, TSN
[f) DNA Bfifi, 5IRE4MIET:. 3. WAy R3E ™ i,
W R P AP AT TR S BE SR 3h IS, B USR] WK BRI 0 A B
AR . 280d 24h (IR FR, W] LRSI A IR IRAR R L B

2t SEC,TSA &Ly T 4w n] 73w K= A MUkl 1, 40 IFN-B.
TNF-a. TNF-B. IL-2 %, i TNF Fl IFN 2540 Jfi 8501 325 g 4 it xsf
MHC- Il 73 7 HIE&L, B ROR . AR, e a A 5 B
D L B R SR R TNF-a RIS 00, &5 Sk i
SEC,TSA HE% Jal S0k 40 M g 7K 1 3 W TNF-on, A0S 98 48 i
A H AL ) A FIEIVE ] . TNF-o BRI AT 72, B
Fhbe e dn e AN RREF4Edn . R A M. FAman i, il
2 0 TR R TR D B A 2% . TNF-a ) 3541245 A - TNF-a
AT RERE S B Rt . IE AR PUIR R S TR, e B 4 R A 4 g
S IL-12, JEE PIAERE T 400504k (e b 40 M D81~ 33k, 40 TFN-=y.
IL-1. IL-6. IL-8. IL-10. GM-CSF. M-CSF #I NGF %5, 754 it 7
TS, G4 ik FAS, FAS/FAS #4515 FAMMET . TNF-a
AT DA S e g () ARG, S R R AR I 1 A

FERT 988 240 1) 8 47 SRR v, e abk 40 i 5 e 40 PR L [R5 57,
MR T SEC TSA R/ Wil A A= 14 58 23 A4 T s Ay ¥ i ek 8 4
ML A M, BAT R R . FRATR IR MR 40 ffl 5 SEC B G &5
Jii Ecal09 [ TSA il itk LU 40 Ma £ Ecal09 4 B R 45 %40
b, SEC BXEr TSA HWk 40 MUZH (97.36%) Lb B4t bk [ 41 iU 2H (63.04%)
HAWEEPIRE. 7358, SEC WG &5 Bcal09 1) TSA iy itk
40 B0 R 40 L (Ecal09) BIREA 97.36% B ik i T AN [R] R YR 1)
IR (Hela) 78.67%, 1t WX A0 MR 51 FH A ke bk, #En)
EH .

M B 08 1 (Apoptosis) & 4 M 52 2] — F 51 41 Hi A QG 0 2o T AR
A MO AE T, 08—l p 5 DR T X 40 1 B R PR T B AN 5 1k JOE S
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N e MR TEASREAE R A0 e T 7 30 IR 1 R A A Bt
2 i e PR fh ak R AR B 1) e R, L it AT 55 0 M ) e i 8 R A0 O T
2 AN S AR R T 2 TR) PR~ 488 T RE o 5 T e 40 85 2, 4 i 3 12 1)
IR AE IR R R A R e e A F B AR o ARSI A a0 iR T
PEPU IR A 480 25155 3 100 28500, 41 R e 4 i i 5 % R — g W ()
Joi s XA MO AT G, BT WSS AL R A0 B B 4 AR R A DN,
R AT T A% 5% 6 BT 4 a0 IR o 3 150 I 28 1 0k £
MM AR CTL 40 M R 6% S S50 A Me s T2

gk EPrik, i vl bR SEHUR SEC A N H H AT 5 4 5%
KENTACHRE I RE S, 4 SEC,TSA JEALI T 4w n] 73 K& 1
TNF-o, SRR 40M0% CDS'T 4ilifd, A4t T 40/ (CTL).
IG5 5 R A0 N 4 oo B 40 I ) R A FH B I e, LA Bk
AR . Bos - PR e vty VAT . R HIER I
H TR VE 2 IWAE I VF 2808 A — R0 1)l 55 20— R
NABRIEST . PR — M fr U a T F B, BB ImIK
SN, UM R A TRE— P R S . H A A ) 2
SELUT LA 1 flE 1) SAg St vl 0 1) T 40 M I 701k 2 Fh i g A
T, HEAN, S es EAUASZE8 Dhig 2280 AR S Y
SR 2B A, WRRA IR, B RPESEAE
SRR 0 SRR SE RIS NAE T 41, JCILE CDATT 41
SRR, R N B ROR B R, X 20 SE - I PR AT HH 7]
T (AR 1) A g5 2507 Aot — 2P Ao IR R MR B B H TR
METIEAZ, o B A RIS e 5 iR R, 3 il 7 2 3 SE 2E 1 AR
VIR R I 2 W I s e EDUR, S HORIR e R s e, B
TR G2 N2, $ i MR S0 08 197 2. BIAE MO ANTE 28 1 Jieg
AR AHLG], e st rh AV 2 g R 3R, AU BLE R i — AN 3R
RN BRI, ARMESOE S IR I N R A, Rt 2R i
ST IENA NG S, DL EalE etk g a7 SRR AR fhia
7V UGB IT AN ES S ALk, 7800 KIELR G167 LY, SCHUARE i
Jea B IR e K 1 R — AN E RS g ) o AE I RE 95 ik aBE 1)
HUHFD IR SO EE A — IR N AR R b, R 1) S e v T 2
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S 2 PR SEC IR T v P B SO AR AMGS bk L4l
AR R A B, PR BB I FH R DA G () AR UE SR e R 4 R
ERER 5, H o vbk E 40 o 1) v AL R A B

SEC H4r TSA 5 S K9k [ 40 B CDS f 25 1 vy, Ui B 5 S5 ey 40 ko -
313 CD8'CTL 41 L.

SEC, TSA REM MO T 40 M = K (19 5336 TNF— a , AT i g 40 1l
7 A TR ) 2 1 25 A R A

2B Ecal09 11 TSA 1EH RN 40 Mo ¥ 40 f HAT ek, 4
i /E o

SEC t# TSA 7 SiE4b ) CTL S50 oSt AR %, fetsifs S s
MM T,
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PERRIXS B iR FREEEMRER

M5, IR OO T B N R0 E 2 2 —, R
FANIR T O M0, TAe] 6T Ji e 40 gk A7 23505 1 o 38 U1 75 S e 1)
Wil BT MR A 8 517 BB R R, ARSI TR,
JBUT AT ROR LE R RIBR o 20 g i B AE iz I 22k 2 T FARAL
EE (1)) &N N & oV =23 2 9 A NPR W i 2 o N 1 = e e 2 ) K Y
WA TR RS, R AR e vy T e bR T T80T 2 Ja B R
SVYRIEAST V. WAL AT UE, I 2 ik DR 5 AR NG DR 3Rk 1 428 2k
WG R, MESEMAEYE, MEEES AT REIE R, N4
LW EAT i, MRS S AER R SR . T RS AT
i 40l DNA RIEAHCIIEESR, RO . hTdEim R,
AR G B AAAE R R T A M, DAtk B3R S B BRI 1 4k 2
YT ARG T B R FE I AER IR AR T S N AR R T
(A IR SRS s AW SN (1) /N o3 a4k ia o7 i
o, SAERMUBIEHS: 1. TR 24T, A, ik,
P ARZE . BB AINAE AR A 24 s EPUMR e N ; 3.
g M BE PR A TR 2R . AR ke T, KSR TS
e e T % BRMS IR H 5 40 M A7 3% A : TFN TNF, IL-2
S PR HORBEBURIGIT SPUAN SIRYT s INAEMITIRS .
e, e 2 v O N ESGCR B R VR T B R AR 2 — . BETEIR YT
CUR A — R A IR YT ik, B NS I e v, w] LU
B R G FE DT 6 A RERE B SR IR, i T MR )
PRI CW B AERIER", Tk RN, HAT, CHRZ N
e w VR T IR  sh s Y iy 5N T A AR R i PR SE 56t BN T
HEKIT . 1997 4,35 [H Jefferson K2FHRIE K4 60 %) B 24
WU /% B A S IR Y e s 5 AFERL B 1998 AFE 10 H
We AN DR e il AR ) TR S I R e EE e A
Al AR e REE, A T AR Fr A I 18] () Bedi g . 2006 A\
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K BB A E SR TR “Gardasil” gt BT, e RETRBT A
FUELRDIRR B 16/18 BURYKIE 5.5 FELL b, BRSSO ERE Y,
Jocham 5560 A 5 B i S5 A HEAT 1R B 4 Bz o O TTDIAIG ARG, 3%
VYT 558 AR, 5 AR 70 4 H B JCHE e A AF 20 0 A 77.4% 0 72.0%,
LU A B R v
—. ET MR BRI R

JR 7 T (tumor vaccine) RV H e 4 i 51 B s i) i 175 3
WU PRI S 40 o e RV S %, AR ML Sz Dhee, X BIVEYT
AR H o AR 45 I VEAN IR, H R AR R v 32 0y ok DA L
PR A0 LS, R PR T, BUMRR RS TR T, IR AL R B T
iR R TR TR T A

e 240 it ) 3 ek 22 A ORI G A, B AT 28 A
o8 G 938 IR R AR S AL T R LA R LA T s 1. R S R iA
B3/ Brs AR, Ho S oK 2. iR 4i g MHC- 1T 28 7y TR IAAR FIFE BE 1K
SRR, HM M ZERI R A HLA FKIE 5, KZERR AR
& HLA-TT PR 3. JiyRg 40 B 7= A6 i an i I 7 i s ek ol =5, o
TGF-B « TL-10. I3 P JZ KK 7 (VEGF) %55 4. Fas/FasL fEM# 7
Pk IR A, 261K FasL B8 40 Il 5815 3 3K 08 Fas Bk 40k
o (== s a2 N 3 v 9 P I 7 N R P R e
TERAT 559 5. B/ J0Rar Aok, 15 T 1S Lt #2
Hrih Z 5 A5 ST AN BERE A OIS, AN RERUR A R BTN G Y
e, 6. HIVHIE G s A BV, 0k 40 B ST - I AR
OISR A (Treg) , IRTAH OC BN 40 g (TAM) ), %8 R oK IE
O 40 i (MDSC) &5, X ey T BT MU TE V0 g 41 w12t
AT SR RS AT IR A o I8 40 22 e e s 175 A i 98
RN IIOCHEE, MIRPUR T MHC 2 T35 %, FEE T gins, Hl
P Ik PR PR B CTL LB A0 IR 4 M Bs B 40 i 23 i i
PR S I B N

SR 8 T W AT AN e U e, — R BB & IR P s
5 R ELE BRI PR IS T 72, AN T R R UK
e N Ry LR EE . WU OB T MR B R e vk kP
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UM PR I R IL, 1 Ja 2 BT 0P Js 3 52 R RS 5 vt T i
PRAONEL RV - H AR e 5 B SR s A0S BB I DR AR %
B, BUHPVRT AT . BSR4 M o B, s FH MR 0 () 4 i
KIFEZH 2] DNA Jioki Jmaraiihrh it £k s, iR ek H e i
T ORISR, BRI Mg PR Harie kA e ok, 17
MG OL T, e 4 40 sl A 41 B A AR A DR 95 i T gt — AP
U HIE RS o MR BT I A2 R S e v T VB AL B AEAL, MR BT 2 ok e
B 5 M BT JR (tumor specific  antigen, TSA) Fl i J& A ¢ $1 JR
(tumor-associated antigen, TAA). TSA &5 HAFAE T 88 40 fo < 1 i A
AEAE TR Y IE B 4 i s F AR S b 6 40 Mo 3% 1 BTt s, 0 TAA I
e A0 O ARF A BT, R A R A IR s G BT I i SR IS B I i
ST e B0 D A e e g B (A4 P A S LRI R SR 1 AT S i
P ) R e R RS LA ) S e R e, AT R, THERIMRE 40, 3L
i R A MR R BRENE T 400 (cyctotoxic T
lymphocyte,CTL). CTL JE4iMuE: T 40, 5 ed Biedefml,
B A PR TR0 AL 2 FURORL G S 4 MU B E P e, SR 4n I, (Rl erie
A BEIE B — Lo A e DY S SRR A M R T AR ST i e AR
SENF L, RIS R LA N CTL 45 -5 R0 Mo I i i mT WL it a4 s
A IR LA B B AT LA R AE T 3K R CTL i3 A P se Tt F
ANBEAE H 1 505 G R TBRL T, $eon CSE TE R . CTL %
S B P e o RS, AR TCR IRAHIRE %, 1 MHC
BRI S e A A — AP iy 77 ) TCR R 45 5, H 4 i me ok
UCE S

20 tHzd 70 A%, CTL AOiHLHIBEFEHEE T R i) = A F B
B, 1o e CTL ¥EAN A ZHET, BRI B U] 1 R REmi SR i 2 [ B o
IXPPRGPR R AL 37.C N H Bl WABEE AT AT E 5 Kl
AIVF 2 254t ] CLRH BT et B . 5834235 50— D Bk 8 SO0 Ik B R
W, WFEE . A RN DRSS T RN —FF,
RNV 2 259 n] CLRH I L R o S5 — 20 4 CTL 4 &5k A et 4
O BB B, JF CAREA0 MO R 4 R . B RF S N TRl i AC, P28
TN 1.7 /NI o e BRI A O B B - AR ORI, H ET v R 2
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AT R BH W S AR E 40 5 () BE 40 i 2R . CTL A% Mg 4l M i 4 FH 7 28
FEAT = Fh: 1. CTL S5ugn ubefuly™= 2B BEROoRi/E . B FLR A
B P L, MEIE G IE, PRI, TNF. Wk ATP SR04y
THEAN M, ST, 2. CTL 51k Fas Fidfk (Fsal),
E AR AN S AN Fas 4> T A, RSAET A S S HEAMA,
TEAGEEAN B P ) DNA BEfigRg, SR patT:. 3. FiR iy gt
71 E AP AR S NS s 2R BT L& 2 1
RPUR, MSREOR. 2K, BRI DC #i, AR
TR R R CTL g, AT = AR e S P B R O

N T I PR W B R R B A, Wk
EL 987 RN T 271 e 25 R IA O MR Bt GM2. TF. MUC-1. HER-2 / neu.
CEA. CO17-1A / GA733 Fll PSA %%, Wierecky J 25" L1 MUCI F P Ff
R BRIk DC #iles DC %, FH T M B s S BRI PR V6 7
G485 F 20 52384 6 B 2%, 4 51 SD, 32 3R Hh l RS 2 4545 St
JEUR AN AN M s B, LR 35 ¥ 75 By it 52, TE W AN WO HE B . 5 At
9T 22 R 1 v BiE IR KIMI3 A0 I A 7 R e D R 95 1 e M e B I 67 8 B 5tk
M5 75 AR PR R A B B T 40 BT K3 20 B ARJRPE T, 46 R
HAFSA K CTL Xt KM3 i HA BRI AN o A" ) A
JESCRIEAM R A673 i SR S iR &, BO% T W40 M A=
CTL, W JUSCARIANI A673 5 — A VE T o TRk AE"™ F o 5195
I H AR P S  B  VE h R TE PEBE RI BT CD3 Bk A AL [R5
FeHE CTL, 240 BTk Fl CTL X8 v] Pk e I R 5 1) O S 41 i B Ay
TR R ER
. SHEEPURAECHR

HE LR (superantigen, SAg) & 41 B Bl 25 AE ISR 2R, 1989 4F i
White 2 1, # R ETPURIL LA (APC) i TACEE, Rin] B8
5 APC JliE B MHC- 11 289>+ TR 45 A A8 A MU EE R e i 45, A
SEEPE A T TR R4S T 4000, L TCRV B 45 St 05 ik
T A, BOREEN I ESURECT . LT SRR ) — IS,
A5 = RS RO T 40RO, A a] B — At
IR s 1, 4R IRE IRVE T T SRR I S o 3 47 >R AE LUK 88 Dohlsten
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S N E AR SO BRI 7 T A S B, B TR IS A3 B0
MR &, T R e B ¥6 7 IRB I A o AR s FLA U 43k 4 e R N
WEETERE PR, A AR WIE B SR ANEEEDUR . 1. Wi
YRR : e (FEEWF R ED EAPUAE)S, JNE: DNA B4
15 E4HE DNA v, P2 ARSI W] 175 5 30 1300 5 300
B—/NRFLIR R i 5 (Mouse mamary tumor virus, MMTV) Zwfidh i)
HE, BIREMRCAMREPUR, FEKAT B AR, RIBEAHN
)T A BV AF IR . MMTV A G 1 R Tt s iy AE A7 -2 L3t
fERE, (CREE B0 2 s N R ik fdi s (HIV) fEAR PN ()5t Le
FIE Y E T NEMEEPUSE S ™. 2. WETEEBYUR: K2 HUEHH
MAhREZR, FLALFRE RUR I KRS 5, RH A B G B A
. Wt % EK e 5 3% (Staphylococcal enteratoxins, SEs) PR R4
(SEA-Q), #HEIRWLEIEREZHE (Toxic shocksyndrome toxin, TSST),
FEBRI AN HEE (streptococcus pyrogenic, SPE), 77/ 3K AR B AL
J 4t BB I 1 i a5 31 4

SH W % (staphlococcal enterotoxin,SE) & —F A5 = AW
W, R H TR Z AR, B 2 M s
PE, AFSHIBORER T 4000, Adfit NK 4050 azgn i, (e gk 4 i
Kl K&, W AAlNEk 2, Hiis, WERAR T, Jiafk
TAIEOR T WYL E SRR AL AN, S RERS P AR 2 B AN ]
A SAG (4 SEA. SEB. SEC. SED. SEE. SEG. SEH %), H
T 5T i % () SEA. SEB. SEC. SE fglAlif & & E A LM AR
AR 1 (major histo-compatibility complex II, MHC IT ) 1 T 41 ffd i3] %%
& (T cell receptor, TCR) TMEEPURIBEAMME (APC), FHATE
APC [N ALEE, 7 MHC 1T BT IR &5 S At AU B4 5 2 R e 4 s
IRl g A T AR VB A B (TCRV B ) IANIE T BE 2 3EE T
M, AWK E &P 1.

SE X JFfeg 4 i = N = A p e AR ER : 1. 4 SE iR
CDS"T 4 B (il /40 M B 02 T 40 B DRI CD4" (il Bh PR/ 8 5 1 T 40 )
2 i MHC 112843 7 -SE-TcRV B H &%), HEAMIFRIE MHC I 2%
G TR RE A i PR SE O gl i T4 e =i /EH (SE dependent
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cell mediated cycotoxity,SDCC), 1%} AFKIE MHC 11 28431 1919 41
AT = A (A ) 55 W B o BB TR T 41 i ] 3Rk MHC 1128491,
N A5 SE g5 4 M PiE A LA T 40, 2. Bk SE B 1 CD4+T 41,
Aoy ub e B4R 7, 1 IFN-v « TNF-a . TNF-B . IL-1. IL-2.
IL-6 A1 IL-12 S5 20, 3. J3 b 4 B bRl SOnT 3E— 25 30 NK 41 i,
fifi 2 A AR AAVER], 17 TEN- v A1 TNF 2540 i PR 38 ] (i 3 8 4
Jxt MHC I 285> T IER0E, 345% SE FIFMR RO, ANt fes 40 g
AR R R A AR

ANDREFHRE SE FH T IR va T FIAE Jy e e i aisml . HLAE 1970 4F
X, Peavy 55 M1 Lanngford S5UHFST T SE X /NN T 28 i £ s s
k. Lando" %] SEA i 4ME A4 (PBMC) 25 3 K, Al
PBMC ;=425 K 1 A5 g4 H . Hedlund™ BF5T3F 9] SEA ¥0E T 41
PRLASE - A RN = AR A0 A SRR AOBOC R, HEFITER DR 0.1—
100ug A& o 1 SR 45 ] G e 4Lk B it s 4 R 7 20 4 76 24 Bk i
iz B (SEB) H:FRMIASMH Mk 4l fis (PBLC) MEATHE K I3 4T,
RIL SEB RIS i1 PBLC AR MIVEH, Hnl ik £38n CD4T 40 i 1) %k
o UL SE 540 b PR BS540 I AR e P, R AR N
PURIEAT MR AW TT AU, TP N TIRIR, 3k
T BENIRREE . R NSRS H R AT iRt e
T A R I PRI 9, &5 SR S v S R R R R v SRR A
Mo, PRl KT, T A i AT 258 B R
s g AT I A2 . FEEIAE A BR R 1 2 T Bh KR
JRRRVE S VAT i e I 80 38 it e RE 3 S s T e 4 i f 8
=. WEPRBREEHRTUEETT

SR S Ra T IR e v AR S A, R R N A
Ji i ORTA], PUB RN SR AL HARR AR k4, e S
A B v R e D 1) g8 S DA K QAo T Jr g 2% i 52 1% — g K Bt
[RIRZ.Co i) @ RETF ). Montero 5 NN : 7E NSRS AW AAAE I LA
H 5 e o 0 % P 04 1 S R Ik E 40 i 3 e R0 e e 40 T B AR
JEU, 5 R R G338 IS T S B PR A R F . AR 2 SR
JEUPRT S B AR 55, LA 0 IR 0 i ) e Y 28 5 S50 R 41 B 1t
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Prlso b el R0, NI 40 A s R0, AREE KA RN
UM o BN 2, AR b T G e R RR S o BT LA IR B i,
AT A R o e e VR FH I R O 80k 70153 e 40 PR
RS TR R T PURAN, I =R 1. et . L) s Tt
JRECS PR — R AN, ] 3G G LA %P 5 R S e B 2 B
U G e I A M R TR A S e Ve ) (immunoadjuvant) iR
fiifl(adjuvant). fh—Me o AL FIUSE: AL TEHLEF], WA AbE.
BENGE s By A HUER, SRR LIARE =, C. G RUER],
WAk, N A B A v g MR v i A 300 770 R 23 PR A K — ik
(MDP), HArFH8/NT 500Da, & w2 bkE, x4y e
AP, BT K, vTOk, A R R N GES s %5 D) fe 42
R T PN Dy A, a0 gk B, At S sz g6 Hh e Al
T 2 22345, AARAMNBOE R 40 Mo 1) o W R, R s fn 22
)5 (mitogen, MFRA 220 34)50) . PUIRBERIETJEAT SR bk E 40 v
b, XPIEAC A R R S . R (T s U BRI A AE N BT
JEUSZ AR LA B . T 22 24U R R 1) 2 e BEBOE A, B — Utk
EL 40 1) T o 5 A i o RIS U E I S L 2 3y J)
# A(ConA). THY)IMLEEZ(PHA). EMEFEPWM). IEZPELPS). #i
R P Ig BUiR. $1 CD3 HifkZs. 3. #HiR (SAg). SAg 5 APC
A MHC- 11284 1 ) TCR () V IX 454, ARRr S Hb fi) 3% T 48 0 )
WA B T(CK). SAg IS, 1. FhEME SAg FELE RS
MR, BSSEOHARFERER (SE). A BEERKE M HH
FOIENT R T JE AR 22 4 JE(MAM) S - 413 M SAg 13 [R)HE 52350 Fa 4
BRI 20 R 7K I i B, O RE A MR C e AE R, v S MHC- 1128
TS, WL CDA'T 410, 2. WYRTE SAg. idE (FERWIH %
PR EYHLASE, W5 DNA 245 3075 L1  DNA 1, nl =4z g i
PE SAg. ANRGIEEERE (HIV) EKN KL RIE= YR g T —
PN YR SAg.
REPUEAE D — P Jr I PUMIR G B, IR IRIRHE AT,

s A e i 3 . H AR ) B LR LS
1. B SAg BUATEIE K&K T Fr w2 Fa R v, FHEA
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M, A T RES R LAAR S0 5 U Y D R ER EL T AR AR A RN T 3 — RS
AMVERR IR A, WAL IR SRR ESEA ST 2,
Y SEEGAE R SE vl s N T 40 M, JEILIE CD4+T 4 S 2%
T R N BB B 2R s 3 PR L TR i N A I A AR
Z IR, ALl B P S AR

A IRE B PR 5 | R P M FE RS, WA = A e i 57 ke AR RS
Pem PR R e v, RSB PUR S BT R I PR SRS
TR B e T IRVRYT o A E PRI MR n s P s S b
WRELAN L, AT DACRAE R P s g e e &, HonT e S 3R
5 ZUT5 FECC IR DR CTL AERT, ]k Jivgg 5 v BRIl R S0 88 V6 7
P — BB 13845 . Yamanaka 25" T s SRR IOIR A I6) 1 5 e g
Y0 B A 4 A P SR DC IR B, X 2 B IR AR IR T 0 N R R 41
SR A AT AT, RIUMIE AL A E B ¥ CD4” & CD8'T 41l iz
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