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(4 ZE] 809 55 T WS L IBIEEE X 1( galectin-1, Gal-1 ) BAHI N N E SRR GIERH . & & MAEH
JEEZH 2 b 43 IR 12 R L A tumor infiltrating lymphocytes, TILs ), 3-8 15 B AH BT IEAEARSM Y 3 3145 voT ML, =X
A0 ARG I 4 BE s Western blotting 1 ELISA RGN B 201058 SiHa \HeLa 200 & F3EH Gal-1 (315, ZLER I S EE( lactate de-
hydrogenase , LDH )R RS 3R A I ST UMLK & Gal-1 BRHUXTE 9 SiHa HeLa AU AGER . B2 TS SiHa 41 i i 5 fof
IR /NS BEAILAY A X IR TR BT R ZH( TeGl 4H ) ST ANZH( T 4 ) Gal-1 BA$A( Gal-IlmAb 4 ) 8T 40 ik 4 Gal-1
BAYZH( yST + Gal-1 mAb 4 ), WA A5 2H il /N RS AR A K A 0. 46 R« BIHTBAB T B /MY 345 TCRyS FHE ST 41
HLLEAGI3A( 91.2 1.2 )% , SiHa HeLa AR IL G Gal-l 3835, SRR L, Gal-1 mAb 4 RE S IR ST 40 M fA 515
i SiHa ZMAE[ (68.1+3.0)% vs (48.7 +3.8)% ,P <0.05 |1 HeLa 41 ( 79.4 £5.6 )% wvs ( 48.3 +6.5)% ,P <0.05 |5k
R, WEATE 30 d,ydT + Gal-1 mAb A ARE TG AFRA /N TF Gal-1 ATl (31.3 £9.1) w5 (199.6 £41.2 )mm® , P <0.01 ]
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Gal-1 monoclonal antibody enhances cytotoxicity of yoT cells against cervical
carcinoma cells
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[ Abstract ] Objective: To investigate the cytotoxicity of y3T cells combined with galectin-1 ( Gal-1 ) monoclonal anti-
body against human cervical carcinoma cells. Methods: 3T cells were expanded in vitro using the solid-phase antibody
coated method from tumor infiltrating lymphocyte ( TILs ) of the human cervical cancer specimens. The purity of y8T cells
was measured by flow cytometry. The expressions of Gal-1 in cervical carcinoma SiHa and HeLa cells and in cell superna-
tants were detected by Western blotting and ELISA, respectively. The cytotoxicity of y3T cells combined with Gal-1 mAb
against the human cervical cancer SiHa and HeLa cells was measured by lactate dehydrogenase ( LDH ) release assay.
Tumor-bearing mouse model was established by subcutaneous injection of SiHa cells. Tumor-bearing mice were randomly
divided into a control group ( SiHa group ), an isotype control group ( SiHa + mouse IgG1 group ), a 8T cell group
( SiHa + 3T group ), a Gal-1 mAb group ( SiHa + 8T + Gal-1 mAb group ) and a y8T cell + Gal-1 mAb group ( ydT
cell + Gal-1 mAb group ). The tumor growth was ohserved in different groups. Results: The percentage of TCRyS positive
T cells expanded using the solid-phase antibody coated method in vitro was (91.2 £1.2) % . Gal-1 was over-expressed in

SiHa, HelLa cells and cell supernatants. Compared with the control group, the Gal-1 mAb group showed an increasing

[E€mB ] #dea A5 454 BB 5 H % 8h( No. 2008CDB126 ); BB K2 A A )5 2l 35 H ¢ B No. 530033 ). Project supported by
the Scientific Foundation for Distinguished Young Scholars of Hubei Province ( No. 2008CDB126 ), and the Start Project for Talents in Wuhan University
of Science and Technology ( No. 530033 )

[EEEM] 1977 - ), L, WAL R A T, R A SR A )6 7T . E-mail:lihua@ wust. edu. cn

[BEfE1EE ] THM( Wang Yubin, corresponding author ) , E-mail : wangyubin@ wust. edu. cn



AR A Gal-1 FAPLHESR v T 4 X B S0 40 A9 R O

.83.

cytotoxicity efficiency on SiHa cells ([68.1+3.01% vs[48.7+3.81% , P<0.05) and HelLa cells ([ 79.4 £5.6 1%
vs[48.3+6.5]% , P <0.05). The volume of implanted tumors in the y3T + Gal-1 mAb group was significantly smaller
than that in the Gal-1 mAb group ( [31.3£9.1]ws[199.6 +41.2 ] mm3, P <0.01 ) and the 3T cell group ([31.3 «
9.1 ]ws[85.6+45.1] mm’ , P<0.05) 30 days after tumor implantation in nude mice. Conclusion: Gal-1 mAb anti-

body can boost up the cytotoxicity of y3T cells against the human cervical carcinoma cells.
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1 #MREFE

L1 EBshih A E X H

CB. 17 " HE A L PE B severe combined im-
munodeficiency disease , SCID /N, e F 27K
A3 SR s Ll SRS R IES D - SUXK
(6 )2008-0004 1. A% 3 SiHa . Hela 41 il th 2
DRI B G A58 i A, N S0 B e br A
FBIIE A bR R e 4R k. RPMI 1640 55 37 2£ 0 F
Gbico 2~ ], HT TCRyS B3¢ FE PR . PE Frid 9L
TCRyd #ibi( IgG1, clone IMMU 510 ) &% PE #ric iy[A]
HIXFHR( clone 679. 1Mc7 )4 F 5 [E Immunotech 23
A, BB Gal-1.,B-actin 4L T Vector A ], H
N IL2 FUHEE T RIOUR— Y A rl . Sl #
T Sh YT E AT G S WA B E AR E, SER T K
BN BRI A L RO 22 BR e A B 2 D
SAHE, 5 B B S RS
1.2 BElA8 @RI 3 3R AT ST @ hie

W AT s TR A ) 45 78 24 AL 3L
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RiFRIE 37 CHEEFAMEE 2 h, FH RPMI 1640 55375
VU 3 K4 CHAETAS . BUE 3000 R R Y B
(IR 2 2 e, RPMI 1640 58 4345 35 05 Uk 5 25
BRINFELH 20 JR 10 1) 1E 5% 2 2, FEATL AR Ak B4 0 i 7
A7 15 D IRE 2H 28 5 1 e v 1 ik L2 48 A tumor
infiltrating lymphocytes , TIL ) -l il 20 M2 , Bl ml
{18 200 L BRI A 3R T 6 G %) [ AH BT R AR
Jn 10 wl EEAL N T2, 5 B A0 Ma 15 3% . MR 40 40 g
AERAEBEE 1 ~3 d FHA IL-2 1958 4 1% 37 3 i m
FHor AL, KGR 3 ~ 4 JHJE R A A B AR i SR R 4
FECHE 100 wl 4 EB A PE #RI2 I HT TCRyS
Hhr 1wl )IFH TR

1.3 Western blotting # | SiHa % Hela %8 & ¥
Gal-1 & & #) Rk

5 x 10° 4> SiHa 8% HeLa 4RIfiINA 1 x SDS |
FEZ R 0. 1 ml, KFTIR 2] 1 min; 100 C E ¥ 5
min,7 000 x g B0 5 min, B ; EHZ 12% SDS-
PAGE 4355 3 L % 22 il TR 2T 4 25 & b 5 165 1% S B
R A B S I, A 50 o/L B
WA BRI G v R, IR P 2 hs B 2B, TInA
—Ji( RPN Gal-1 BAHT, 1: 500 ) ul [=] B X} A BAfp
( Pt A 1gGl, 1: 500 ) & R Pt AN B-actin BT
(1:2000), IR FRU 1 h, YB3 % mA 4t
( HRP FRICHIEPLR 129G, 1:2 000 ), Z i F = 50
min, PEAE 3 WK X DG, WY, 5 .

1.4 ELISA %4 | SiHa.Hela % jf& £ % F Gal-1
G e kA

2 x 10° 4> SiHa 5{ HeLa 48350 T 6 FL#
WL RESE 6 h JEIEE 135, RPMI 1640 85 57 5E4E Ky
B RE 42 B ELISA 320570 & 156 I 45 0y e G I 855 5%
FiE Gal-1 B &,

1.5 LDH &3 5% Al 3T 20 LIk 4 Gal-1 # 4
%t SiHa % HelLa 28 itLé 345 %

EUARMI R SiHa 4B MEEE HeLa 4R R, 200 40 M0k
~OT L, 43 ) VA % 41 e %% 5 &8 2 x 10°/ml, LA BS
FetALH( 100 wl/AL ), 73 8 X BEZH( yST + Medium
ZH, /i RPMI 1640 35 5% 5L ) | [A] B BRZH( yST + Iso-



.84.

o [ ffosd A M a4 2013 £ 2 A ,2001)

type 1gG 41, M & 1gG, 1: 100 ), Gal-1 PA 47 4
(ydT + Gal-1 mAb 41, /1 Gal-1 14T, 1: 100 ) FIFLHE
X HRZH( ST + Lactose ZH , iNFLKE 1 mmol/L ). FfH%
Fit L) 250 x g, B0 4 min, IRSIZCEE 40,37 °C 4
hs A 10wl 24 #5248 40 i i K LDH R4
IRFARCIE L, 4k 2255 55 45 min, 250 x g, 50> 4 min,
T AL 50 Wl FVE 2 BEAR AR AL b il R A R
WK E EEE  MAJRY  IRA), LI 50 pl
JEMI IV ,37 °C 30 min; BEFLANA 50 pl &K1k,
BEHL Do fH o MR RCRIT A A R 7
A B (%) = ( Dyyy
Diﬁzﬂﬁfﬂ]ﬂﬂﬂﬂ%%b}(ﬂ )/( D%ﬂfﬂ]ﬂﬂﬁ‘iﬁ%b}(ﬂ - D%ﬂfmﬂ@ﬂﬂ%%hﬁiﬁ ) X
100%
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B 40 H SCID #EYE /N, Bl HL 53 2 % B2
[ A% B2 ( 1gG1 41 ) . yT 4 i 41 ( yT 41 ) .
Gal-1 BAHT 40 ( Gal-1 mAb 40 ) K vdT 41 g B¢ &
Gal-1 BB 2H( ydT + Gal-1 mAb 4 ), B4 8 H.
Ab PR i X R, H2Fh SiHa ZHAEC K 2 x 10° A
B AU SiHa 41U T T 0. 2 ml RPMI 1640 X%
FREE S TN R E A 2T )5 ST 40 il
g, R SiHa 41 B (9 [R] B, 78 82 B 30 07 1 5 5%
ST 415 1gG 45 Gal-1 Hyu 4, #Fh SiHa
AR R B, 23 50K 10 wl 1gG1 5 Gal-1 PP
T 50 ! RPMI 1640 B35 5k rh, {3 4 T SiHa 41
P2 o B AL 5 v T 40 ML B & Gal-1 BLHr 4l /N B,
Rl SiHa 40 (9 W] B 73 9 Gal-1 BT 4 A1 48T
AN ;B3 d TG W, 10 K. MG R
W ZZ /N B — FBCAR B0 B b o AR A O, D bR R R
I 2t 25 2 /0 B 98 e K A8 R e AR o e AR R
V(mm® ) = KA( mm ) x A (mm® ) x1/2,
1.7 %itF oM

K SPSS 13. 0 Geit A, 2 41 18] ¥ 8501 T
BORH F RS, 7 25 4347 vb 9 4 1) 330 5500 b R
g, P<0.05 8 P<0.01 £xR2EFEA
gt E Lo

2 & B

D HUA AR RERAL

2.1 BEAFAR QA ET EF R T TIL 69 5 4
B oT 28 fie

MNE Sl 200 4 2459 2 TIL J5 , 38 23 B AH
PR B AR SN18 30 d 25, 72X 20 A A G 1 20
2 1 TCRyd BHME vOT 408 Fe B /535 ( 91. 2 +
1.2)%( 1), R E RS E 21 T 4

W Isotype IgG1
50 | L] Expanded TIL
40
‘g’ 30 91.0%
o
@]
20
10
0
10° 10! 102 10°

PE-anti-TCRy$

E1 EEREaEasygE TIL fi
R TCRyd HIRIX
Fig. 1 Expression of TCRvS on the surface of
TIL cells after in vitro amplification using

solid-phase antibody coated method

2.2 SiHa % Hela Zafe ¥ Gal-1 & & ik

Western blotting £ SiHa,HelLa 4f ffg #' Gal-1
ek, g5 5 /2 ) iR, SiHa & Hela 41 H Gal-1
EEFIK, S L B-actin K Z I, ik /N TG
SRRV RIS R, B0 FR IR Gal-1 B F FUE 4L 40k FH
PEXT IR, ELISA Kzl 45 58 7R, SiHa . HeLa 4 Jfl 119
Bk BT Gal-l & &0 h(24.0 £3.1) #
(17.0 £1.3 ) pmol/L, Z5 R %KW SiHa . HeLa i 11
F¢ FiEhIR#IR Gal-1,

Cervical cancer
HeLa cell SiHa cell tissue

[ [l
g

Isotype IgG1 Gal-1 mAb Isotype IgG1 Gal-1 mAb

& 2 Western blotting #il] SiHa &
HeLa #ifarh Gal-1 HyFRi%
Fig. 2 Expression of Gal-1 in SiHa and HeLa cells

detected by Western blotting

2.3 Gal-1 #3038 3% vOT 0 i Ak 9%t SiHa Hela 48
e A BE A

~&T 4l 43 51| 5 SiHa , Hela 40 ifg #% 5 #8 kb
1R A JE A Gal-1 HLPi 5L Gal-1 410l 5 FL
B, 38 LDH B i 52 56 kv DU ST 4H A 44 Sk XF
HeLa.SiHa 20 il 19 R f5. 45 RO B 3 ) WK
Gal-1 FR40 2 5 % REZH AH L, X) SiHa 20 fifd Al HeLa
PR R B (68.1 £3.0)% vs (48.7 =
3.8)% ,(79.4+5.6)% vs (48.3 £6.5)% ;
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P <0.05 J; [F 7%} B 41 5 %t B AL A EL , Gal-1 o1
Pl 5B A M b, R R W B 25
(P>0.05), &5 FH, Gal-1 HHTHEHY 58 T
41 L %F SiHa HelLa 40 M4 7 25455 .

Cytotoxicty (%)

Ctrl  Isotype  Gal-1
IgG mAb

Lactose

100 -

Cytotoxicty (%)

Ctrl  Isotype  Gal-1
IeG mAb

Lactose

B3 Gal-1 B3i558 T ZHAEXT SiHa( A )F0
HeLa 4R B A sh R 45 1ER
Fig.3 Gal-1 mAb enhanced the cytotoxicity of yoT
cells against SiHa ( A ) and HeLa cells ( B ) in vitro
" P <0.05 vs Ctrl group

2.4 ~dT B4 Gal-1 #4047 %) A E #1J% SiHa
4m B A % SCID > R AS ML 09 A& %

faf 88 SE 5 30 d B, PR 45 4/ BRSO A
o S50 4) R ydT 41 M 41 . Gal-1 4T
. ydT LB & Gal-1 BT RS IR R BN T
XPE 4 [(85.6+45.1).(199.6 +41.2),
(31.3+9.1) vs(270.1 £59.6) mm’, P <
0.05 J;oT 41 L Bk & Gal-1 B BT 4 /N F Gal-1
B H[ (31.3£9.1) vs(199.6 £41.2) mg,
P<0.01 JF T 40 M1 ZH[ ( 31.3 £9. 1) ws
(85.6+45.1) mm’,P<0.05 J; R A X 45
XA R EZR(P>0.05),

ERF W], AR Hh [ ALY 1S 0 ST 4
Ji BB 98 410 i N E S far 9 /DS BRURS AR R ) A K
Gal-1 4T o 0h 1 FH X 7% AR 19 AR K B Ay —
FE I HIVE R BEG ST A )5, A e ) i
STl

| —o—cul
_300] e
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B ooy
S gob Y rTGaImAb
E
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E
= 50F
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Fig.4 8T cells combined with Gal-1 mAb

inhibited the growth of xenografts in mice
implanted with SiHa cells
"P<0.05"", P<0.01 vs y3T or Gal-1 mAb groups

3 3t i

ST 2 MLVE SRy —Fh T 14 b e f B2 16 97 40 i, H
P RAE T FEHLUH A BT I ( major histocom-
patibility complex, MHC ) B il #4: LA Ko AN K86 47 Ja 1)
AR PHATAR 5 G FE B R A0 A AT U AR
0505 o ST AIHE AT AAKA: T Mo & & L 7E L e 2
SURA LA 8 ) 2 BB B il 0 A= 5 1 B
P BEAE R A3 L R A SRR L 451 G 23 T e
AR = 1 R Y ) e A N I ] Ve
AR RIS P, SCRE ST IS P A IR -, PR TE BT e
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BARZ AN AN bR 2 2L TIL vhooy B S RS 1, = 3k
WU yST ALY E R4S, M Ak 3G AT i 5
FEVEROR )R, A BEFE N B SR 4L b 20 85 TIL,
I AR G AR SN Y A T ORI R A Y AST
AN, 9 N — DTS BEE T R A AL

PRI HG J5 1 ST 41 A X I g HoA B 2 A0 2%
PaE T, i g b 3 1 ST 4 X — 4 A 32 3
. BIESE T ACA IR A 3 ) A b A e
il R3] T ST AR TR , Gal-1 By b ™
ZRENNHTZ—, B2 E AL b Rl R
5 FEA R PRI Y ST A0MIAY TP A
WA R, AR SR AL Gal-1 FR L, B
9008 A4 i R 30 ZH 203 SRR L 25 R S DA G
A5 K H Western blotting £ T SiHa HelLa 4
g Gal-1 HYZA, ZBLXPIFF AT Y Gal-1 K&
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i HAR R A=) 22 D g, S IS5 Rk T ELISA ¥
Kl T SiHa,Hela ZHHI ;7% L3 H Gal-1 % i,
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O ZR AT LA a7 AR e
PRE MG A AR B AN A L R
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HL ), T RE £ BUAS T Ok AR (R T b IR S5O . AR 5
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