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[ Abstract ] Objective: To prepare TGF-B insensitive cytotoxic T lymphocytes( CTLs )against prostate cancer and to
observe its therapeutic effect against prostate cancer. Methods: Peripheral blood mononuclear cells were obtained from
prostate cancer patients, and were induced to differentiate into dendritic cells in wvitro. Prostate cancer antigen was pre-
pared from the same patients, and tumor antigen specific CTLs were induced by prostate tumor antigen impulsed-DCs. The
tumor antigen specific CTLs were infected with lentivirus containing TR II DNglytk gene, and the response of TRR I
DNglytk transfected-CTLs to TGF-B was examined by Western blotting analysis. Prostate cancer cell-inoculated mice were
treated with TGF-@ sensitive and insensitive-CTLs separately, and the therapeutic results were compared. Results: CTLs
induced by prostate tumor antigen impulsed-DCs grew significantly faster than those induced by non-impulsed-DCs ( P <
0.01 ). TRR Il DNglytk gene infection reduced the sensitivity of CTLs to TGF-B. The reaction of CTLs infected by lentivi-
ral vector to TGF-B was significantly weaker than that of non-infected CTLs. TGF-B insensitive CTLs significantly inhibi-
ted the growth of implanted prostate tumors in mice. Conclusion: TGF-B insensitive prostate tumor antigen specific CTLs
have apparent therapeutic effect against prostate cancer, which paves a way for immunotherapy of prostate cancer.
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BETERIZSI I C 22k ZARIAR TR TS R DR A Bl
S TR R I R R S DL S T RE R
e b i A R G I AR B UIAHOG . et A K
( transforming growth factor-B, TGF-B )J g 4 ffd i
3 WA R S AR DR 1, TR Y K e rh i AR
F348, TGF-B il J& CTLs( cytotoxic lymphocyte ) 734k
AR SR AT P , PEAAS PN 5200 b33 S B CTLs 1977 4
I 0 HL S Ao 4336 TGF-B #0198 S B4 CTLs 11
TIfE 2 i 97 S B G o 0k 3 1) B B AL AR 2 —127
TRR Il DNglytk & 2 iy & M FAH 1) TGF-g 1T AU 52
{&( dominant negative TGF-beta Type Il receptor ) Fll
HSV-tk ( herpes simplex virus thymidine kinase YA R,
ARRAFE N . BFSE 4 IESE, #5945 TRR- 1T DNglytk 3
DR P RE B M IER U CTLs J5 , J5 5 K i R 3k TRR-
Il DNglytk @il 8 1, W8 5 TCF-B 45 5 H IS
BN TGF A5 538 B 1Y 32445 th T2 ik 5 1R %
TGF-B ZARse 4 /A, ffi CTLs ¥} TGF-B 2% sk,
AT 42 TE %) S 2 M AR

CTLs 2 A A3 g ) 5807 240 B, 06 29145 32
FERAMAMI( dendritic cell, DCs ) 5 (19 B Jd T )52 1 )
W, DCs 202 B 2L A0 B 4 52 40 i, 8 9% T e
ik MHC-T Fl MHC- I 287319 =i 43k BT 701, A
M 3K 42 S HUE R CTLs M9RES S . MHC B
HiltEdE T HA MHC AR [R] (Y 57 40 i A g
RO BLAE T, 3 st Rt R 1 g 4R 1% CTLs
A28 o ASBIFSE T I] — G 3 SR ) g B M A 1 4
S CTLs MBI, F#& A TR I DNglytk [ (1)
MR TERYL CTLs , il 85X TCF-B SRk 1% B 4 5
P CTLs , RZ XS HTS I A ML SR 7
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1.1 EZZEmMHFezhdh

A #EHT TRR 1T DNglytk &K A1 TRANSglytk &
DR Ay B 7 2 Al ASBIE5E T E A Tkl 4500 . 1R e 7
RGN B4 F Invitrogen A F] o K EL 41 B /3
BRI [ E B 2E R AR BE R S AT, B A LT
W R R Bk A Wy i) it A FR A W 5 thIL-2 (rhIL-
4 FE¥p i Bk 2 ( PHA ). thGM-CSF 254 it 5l 7 1% [
JbE A2 23 Fl . Western blotting 6 1 3 77 &5 . pS-
MAD2/3 —3i%5 Western blotting 6 Il 4H 5 7 1 [
RO AR ] R BRI T o [ e e 2 B s 2 5
5 3h W) o 58 B, B W) & R IE 5 Ol ( SXCK11-00-
0006 ).
1.2 $PR 3 A4 e PBMC )R 4R o B A3 A

4 A4~5 ml © 0 ZEPUEE R 1Y B2 SR 1 A8k
BUOR R B B 2258 s Bt 1 PR AME RSO 1) 3 iy 371 i
P FR A C BB RS W) )bk 20 ml. 7E 10 ml &
OV I AR L 40 B 53 25 W RN K Il 52 500 x g 25
O 15 min, 8RR ECE 0 2 250Kk EL 40 iR 2,
DMEM 552 GE % 2 3, 15 2] A PBMC. &% 20%

G4 1074 1 DMEM 55 32 R 4 28 5 x 10° 4~/
ml, & T 37 °C 5% CO, WEFH N 2 b W H A I RE A4t
BB, A IL-2 ELIGHEWE 1 000
U/ml, 3738 T S 055 40 i FH 5 A 8 20 -
1 M B 75 0034 ) F( thGM-CSF )1 IL4 4% 1 000 U/
ml 3% FRIE M 5575 DCs

1.3 BT 3R I 95 3R 69 4R IR

TR ST B[R] — T 0 B 3 T AR i e
JeA L BN R UK U | BB/ NERE TR ek (2454]
T, B RRAE SR 5 DRI 5 J S 454, (TR
TH90 S N B/ ¥ 7N LS o 11 N NS 7 LS
B G TS 7N R O SN RN R R S Tl SO
fi#t4) 12 000 x g B> 10 min, B EHLL 0.2 wm HE
It BVAS B LR . BCAC —ngs bk R ) vk I 4K
R A .

1.4 BPB4 51 CTLs 8945 &

MEMBEIE T 5 d B9 DCs 2RI A B £ 3R BT
500wl g 4 i (¢ T B R 100 pg/ml ),
37 CHEFE 4 h, INA TNF-o LG MW EE 1 000 U/
ml, {2 DCs B{Z#4;48 h &, Wt dE DCs 4ifif, 4% 1: 20
LbBi 5 A B T AR 53535 72 h, =X 20 B AR D
CDS8* T 4l & &, % IL-2 1000 U/ml 20% fii4F
I3 ) DMEM 3% 52 B KAl 1 K, TSRS 4.
7.11.15.19 .23 KFHHE HUIE G 03+ O [l 35 57 250
TR AN, B LA b A R, SR B S A A o
2z A 2k
1.5 1297 ENF TGF-B RA M G 45 - H CTLs
g H &

Bk U YL (a0 CTLs , % 18 MOT = 10 43 HIin A
#E41% TBR 1T Dnglytk 1 TRANSglytk B EEWR , &
T37 C 5%CO, WA MEEFR 72 h J5, HE G 1
.o #EHT TR 1 DNglytk A48 5 %5 7% £ 4 5. 85 x
10° TU/ml, #5747 TRANSglytk A% T2 6. 2 x
10° TU/ml. FERENEEFRM I TGF-B , i FL 2 5T
HIRE N 10 ng/ml. #5357 24 h J5iT F—3H %% .
1.6 Western blotting # TGF-B %k A& 9 CTLs 5
BRAL Smad2/3 # % ik

PR TR CTLs 41 16 h J5 ¥ 4 i 4, If
FH RIPA 2R AT 2406 , SR BUE AR (1 VR RN
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& & K # R

W A5 e F AR PRI A SR AR TE R A4 T
VIR 1.0 mm /NER R0 T 4 JS EYE 8N R A
TR e R AR K A 1.0 em K/NFBUR R B,
VIR NR AT AEAC . 565 3 AR/ L 12 H, BEAL
IYIL2 A — DL TGF-B AHURAY CTLs 40 MG
J7 58 DL TGF-B BURAY CTLs 4HARIAYT s Lo
ATHE 1,47 Kk BURF Ik AR 1Y 1 % 107
A~ CTLs. BER 3 d WESE S/ N U B A KA . AR
PN AR 26 30 RARFERTA /N R( 46 23 KIE
T 1 HU/NEL BB 11 HUNER ), 0 i 2008 ek
/N BRI 2UFR E T SR, B
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IV FH SPSS GEit B T et 400, TR Bk
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23 d J5,CTLs T ik F( 98. 34 +9.95 )fif; 1ML it
IR 7Y DCs FIPK AT CTLs 404 3% ] 3k
F)(240. 65 +12. 56 )i ; £ Ha == Yu £ 45 I 35 240 1 b
BT 95% o AFCATAEA TR ¢ K0, X IRZH 5
iR 470 i S 2 o e R S PR CTLs 37 8 A% 500 B 22
RAGITEEXCE 1,P<0.01 ),
2.2 PP CTLs 89 CD25 & A &4k

TE CTLs X555 72 o WS 2], bk 2 4 i 3% kiR
AR CD25( TL-2 3244 ) 114 2% 1 I B[] Fr) 3B K i 328 ¥
BT B T RIABNEAE, B BT R I bt s
AT CTLs BEFR A T B AR FF R ) CD25 3
R AKEFRIUEE 11 KRB 23 K, 4254
FGH#EX(P<0.05;82,%1),
2.3 %t TGF-B RAKNT /8 45 71 CTLs &4 4] &

TEMEIRE S PE CTLs BEFR 055 11 K, A0 il
()05 BT B 5 A B T TR 45 R e R A0 75 5 4
% 10: LAY Ho 49, ARG 72 h A5 TR 11 DNg-

lytk A1 TRANSglytk AP TE K , S8 5 WG 400 it 2F <
L SRR, MBS A K, R sy 1,
PR CD25 FRAIASAK BRAR T 2 04 M8 4 5
PE CTLs EHIT #2253 P >0.05, W& 3 4 iR ).

il ¢

- T

e & Tigiww pogsiie r
e Ml
z
=
I d
s I
F oW ¥ 4

i 4___4."

'I_h=.-\--\:\-
i ] i Hi

1 CTLs s =44 CTLs 18EA L&
Proliferation of CTLs and tumor antigen specific CTLs
" P<0.05, ""P<0.01 vs CTLs

Fig. 1

VIS exprression (%)

VE
] -
£
E
E 2

2 CTLs FAphyE4E R 1% CTLs RE CD25 RiZM TN
Fig.2 Changes of CD25 expression on CTLs and
tumor antigen specific CTLs
"P<0.05, "*P<0.05 vs CTLs

2.4 TGF-B RALREMF 7 45 71 CTLs #9 B iE

F 10 ng/ml A9 TGF-B 43 %5 TRR Il DNglytk
RANSglytk % 4 K o % 4 i) i Jgg % 5+ M CTLs 1EH
24 h J& ,H Western blotting 5 il iz 1. 1Y) Smad2/3
MRS B, 45 B 7R, 10 ng/ml TGF-g 15 % Yt
TBR Il DNglytk % CTLs % & J5 , R k1Y Smad2/3
P8 W W D X BB A1 K FE Y TRANSglytk A9
CTLs W3 RT LAKG: 0 1) @ 2 Ak, Smad2/3 YA b A
(KE5), Z55AIE5E, Y« 4% TAR I DNglytk Y TCLs
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%1 CTLs 5B+ =M% CTLs RME CD25 HEL
Tab.1 Changes of CD25 expressions on CTLs and tumor antigen specific CTLs

Tumor antigen specific CTLs

Group PBMC
4d 74d 114d 15d 19d 23 d
CTLs 7.37+1.83 21.46 +5.92 44.37 £3.74 32.53+3.08 24.40+2.36  18.47+2.65 14.40+2.28
Tumor-CTLs  7.37 +1.83 20.28 +4.62 49.20 +7.35 53.04£1.95° 55.10+5.02" " 54.40 +6.55"" 57.40 +8.49" "
*P<0.05, "*P<0.01 vs CTLs
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Fig.4 Effect of lentivirus infection on CD25 expression

of tumor antigen specific CTLs

2.5 TGF-B AN G 45 5+-1 CTLs 3/ AT 91 B
B A% AL T 0 )

A3 HLA TGF-B HUEH TGF-p AEURE CTLs YAI7
HITF i B AR R B, 25 5 R B, TGF-B ARk CTLs
TR B R AR K 0 SRS, L AR 2N T
TGF-B R CTLs JAJ7/INEL( P <0.05 B¢ P <0.01,

16 ). 1RYT S 30 RALFE4F/INE, TCF-B AUk
CTLs 677 4 /0N BB A I8 1) 1A FEURD 2 6 24 B S /N1
TGF-B UK CTLs JR¥7 4L (1. 17 £0. 57 Jus (2.05 =
0.13 )em’;( 1.23 £0.60 ) vs (2.35+£0.24) g, H P <
0.01 1, BEBIZIGT X g A= A B Ak E

I . i

&5 Western blotting #& il HmH B LE
PR 1% CTLs BEERHL Smad2/3 HyFRiA
Fig.5 Phosphorylation of Smad2/3 in tumor antigen
specific CTLs after lentivirus infection as detected
by Western blotting analysis
1: CTLs; 2: CTLs transfected with TRANSglytk; 3: CTLs
transfected with TBR Il DNglytk
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i G RE RS SR F . TR UL, 7 bR B REIR YT T &
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( CTLs )P A A el () £ 20w A0, 5 B 40 i
XFHUIR A BUIAS TR, T 40 S g 18531 56 48 1) R AR 4T
J553F, 5 B APC SR IR B A o KB, I F MHC
3 F-3 3% B A1 2 A RE TR

T fIEE N APC KT B MHC 442 58 19t
JFRK, AT APC X8 1 b IR kA T A BRI T
IR I A 0B 2 1 SRS /R 43k TCR U500, FE AR
WFFE T, Hh K e 4 20 S P U B R B
A E 53 B3G50 DCs i, 9 APC 83X, 5 MHC-
[ \MHC- I W25 45 6 I g 42 5 B 4 i 3R 1T, 2R
JE % CD8 " CTLs, #i% 1k CTLs i ffi s 2 Fh
FEHI43T- A0 2 25 R 0] Y TR 1 4 00 0, Ok 5 i v i
R A TER

FH 88 75 3 A Bt 5 F CTLs 14 3038, U]
DITEIRSNGe it MHC T 2850 7690 B 4 S 4 8 o i
Je A 6L P B 1) L 7 500 2 Pk R A S M CTLs 114 B 24
a3k TR B DAAM IR M B IR 0 X Bk APC 48 i 1
MHC- T \MHC- IT P2 342 52 21 48 i 3R 18, A 2800
I CTLs 7,

PN MHC 43 18] /) AH B A F BE 75 52 B
JE T MHC 2537 35 R DR 405 45 110 235 P e o S A
A G BTR IO B A A AR PR IR A 5
J¥, ARG S K AT R (8 7 B8 00 o 4 3 25 1 3 A AN 8
TP ER . MHC 2507 5L R 1 22 52 22854 )1k
IAEA AR Z (8], PR, BT BR-MHC AH BAE F AR TR
¥ )Ry, A A B ELEE S 5 U R AR X [R]— it J5 i
BRI 2 5. B A, fE TCR-pMHC Y A1 5. 4F
H  MHC 14540 35 PR R S Pl B A e M 3 3L
Zinkernagel Fl Doherty' " 5 SG38 /8 T T 40 g 3R 51
200 A 2 TR D PR A ) o 38 T e S TR B A Bt
JRAK ) MHC S5 56 4 7o X AP EA [A]— MHC
FERU ) G292 4N i A RE A A5 H AH BLAE FH A 3 42 B Sy
MHC B il .

ARG I R]— 3 R TR A PBMC L R Bt Jist S
e A AT AR AN CTLs B30T A4 Ak, A 4h 52
R4 141 CTLs FH T4t B of firb 8 % A ASE 8 1) 4% Py
TRYT LS, YT MHC 11 BR 4 [n] 8, A5 2 4 4
T IR 8 SN ) SE R

EHFA TRR 11 DNglytk 3 PR (1) 1585 75 28 44 A
WF5E 2 il 45, 80 B 2R M L R B AR e MR R 1 S5 4
JHLREE 1 S P 1) B2 AR 25 5, i 2 A R 448 S il 5

I BERIURLZE B (W L T A S B U i R B A
Witz i S A0 ML PN, 76 IR PP O R 34 i L DL tRNA
J5 19, AR RNA B G U2 DNA, —
HMERTEE DNA 95 BU5E I, 28 85 BETE 33 Fll
5" v TR RUEAL  f 2 B S B 18 AL
IR A K A A 2 A TR G F)
CTLs 20135 P4, 75 32 20 rp 8 A i PR 1) 2R AR TR
8, IEAE CMV S BT ROVERT T SRS AR Sk
JEFA . KIEFIAA TAR [ DNglytk fliA 8 1, ik
220 M S5 , BN RE S TGF-B 45 A B LR 8 T
Ui TGF 1557 ik 2 2K, W Z 1A 5 1E % TGF-B
ZARIEAT5E PRS0 ILB, CTLs 20 B ph %
TGF-B HUBAE AU, AT A] LAAS 32 o988 4306 1)
TGF-B 7K V- (4l , & #2 1E % i e Tfe .

AWF5ELL TGF-B 433 /E H] T 43k TER 1l DNg-
lytk TRANSglytk 117G 18 95 B¢ 8 44 (1) 3 Fl CTLs 4H
e, #R J5 i 3 Western blotting £ Il TGF-g 1 &
CTLs Xf TGF-B 155 i #% T il & F B R 1t Smad2/3
R IRIG O, &I TRR I DNglytk 1895 75 /8Ys J5
BEMR AL Smad2/3 HYF3K 35 T B, JL-F- WA F, i
SyANWI P CTLs 20 f A5 m] LA 21 2 55 18 &5 1 p-
Smad2/3 F [ IESCFT A A0 TGF-B 7 i
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#2315 TBR I DNglytk 5:[H (% CTLs F FHiT51 i
FEPEIRYT  REM R BT BRI AR . ARG SR
#:TER T DNglytk £H )9 Bkt % /N T TRANSglytk
A, VWY 8 T B A BRI X TCF-B AN
JE&IY CTLs fE W% 410 il Jib 9o 14 A= 1<, BH T TGF-p X
CTLs B30 HIVE FH AT RE & — 2% &40 I S e 1697

T

(£ % X Wk ]

(1] @l s s 0 AT e 2 A [ i A ke s [ T 1. rhag
SMRHRER, 2006, 44( 6 ): 362-364.

[2] Zhang Q, Jang TL, Yang X, et al. Infiltration of tumor-reactive
transforming growth factor-beta insensitive CD8 * T cells into the
tumor parenchyma is associated with apoptosis and rejection of
tumor cells [ J ]. Prostate, 2006, 66( 2 ): 235-247.

[3] Zhang Q, Yang XJ, Kundu SD, et al. Blockade of transforming
growth factor-beta signaling in tumor-reactive CD8* T cells acti-
vates the antitumor immune response cycle [ J ]. Mol Cancer Ther,
2006, 5(7): 1733-1743.

[4] Maddon PJ, McDougal JS, Clapham PR, et al. HIV infection
does not require endocytosis of its receptor, CD4 [ J]. Cell,
1988, 54( 6 ): 865-874.

[5] Ostrand-Rosenberg S, Sinha P, Danna EA, et al. Antagonists of

tumor-specific immunity: tumor-induced immune suppression and



W WL TOR-B ARSI S CTLs i B L0 463 -

host genes that co-opt the anti-tumor immune response [ J ]. Breast
Dis, 2009, 20( 1 ): 127-135.

(6] % W, 5% &, X OF, & ANEEREERSH R
plenti6/ V5-D-TOPO®-TRR Il DNglytk FUMEE K& [ 1] Kt
BE24, 2009, 37(7): 565-567.

[7] Shanker A, Brooks AD, Jacobsen KM, et al. Antigen presented
by tumors in vivo determines the nature of CD8 * T-cell cytotoxicity
[J]. Cancer Res, 2009, 69( 16 ): 6615-6623.

[8] Riquelme E, Carrefio LJ, Gonzdlez PA, et al. The duration of
TCR/pMHC interactions regulates CTLs effector function and
tumor-killing capacity [ J ]. Eur J Immunol, 2009, 39( 8 ): 2259-
2269.

[9] Bacchetta R, Sartirana C, Levings MK, et al. Growth and expan-
sion of human T regulatory type 1 cells are independent from TCR
activation but require exogenous cytokines [ J J. Eur J Immunol,
2002, 32( 8 ): 2237-2245.

[ 10 ] Yamamoto M, Kamigaki T, Yamashita K, et al. Enhancement of

anti-tumor immunity by high levels of Thl and Th17 with a combi-

243.

1]k ¥, x0 %, X 5, 4. PusiikS MHC 7 A AEH
) QSAR BETUARSY [ 1. Wr3ifbsf2% 4, 2007, 23(2): 198-
205.

[ 12 ] Zinkernagel RM, Doherty PC. Restriction of in vitro T cell-media-
ted cytotoxicity in lymphocytic choriomeningitis within a syngeneic
or semiallogeneic system [ J ]. Nature, 1974, 248( 450 ): 701-
702.

[ 13 ] Zinkernagel RM, Doherty PC. Immunological surveillance against
altered self components by sensitised T lymphocytes in lymphocytic
choriomeningitis [ J ]. Nature, 1974, 251( 5475 ): 547-548.

[ 14 ] Go JH. Altered expression of Smad proteins in T or NK-cell lym-
phomas [ ] ]. Cancer Res Treat, 2008, 40( 4 ): 197-201.

[ 15 ] Petrausch U, Jensen SM, Twitty C, et al. Disruption of TGF-beta
signaling prevents the generation of tumor-sensitized regulatory T
cells and facilitates therapeutic antitumor immunity [ J J. J Immu-

nol, 2009, 183( 6 ): 3682-3689.

[ K EE] 2009 -07 -05
[AxXHmE] W

nation of dendritic cell fusion hybrids and regulatory T cell deple- [fEEIBH] 2009 -09 - 10

tion in pancreatic cancer [J]. Oncol Rep, 2009, 22(2): 337-

0 < < 0 <

- FHGEAs

.,

Tank 7 FiEid fa[EF#E TLRs FSEEHH B S REEER

Toll-like receptors( TLRs JE A G 22 G5 P08 IR i A 40 1) B 2 2 AR SR , DA HL A S 8 oy 28 0 LU R AR i v 2 4 I T 2
YEFIZ B e 2 A2 G . TLRs (5 5 RZENF 28 110 TR IR R, DUOUIE R TS R I B DF 1k B 2 i v 2
Ao AR 38 I FILE B2, TLRs 3R A 04 670 1] P81 P2 X5 T ALK 7= A Bp Al A R 1) B e o 25 HAT S A T . 7 2009 4F 9 H 9 Nature
Immunology ) I, & A AR TEKBRK 1Y Shizuo Akira Bz Ath 4[4 & e T AT 09 B B 58 UR— Tank 43 F1E0 TLRs {55
FRAR 4 ) PR 1, 6 IR 1 B B R AR R A R SCERAE T ) R BT TLRs iRAR M X — D EZE M T R . R
X Tank 433 LA BEE [0 A 4556 S K F IRF-3 B NF-«B, fE#H FEAHIE T Tank 53 FREMS 11 01 84 H TLR (5575 1042
REFM7H o Tank 43-F bR/ FORIE MY E MR Z0M0 R B i3RI L IT5R A B TLR & BCR 0% 1Y 242 0 NF-«B % fb. Tank
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