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Effect of Dendritic Cells Loaded with Tumor Antigens on Antitumor Activity
of Tumor-Infiltrating Lymphocytes from Hepatocellular Carcinoma in vitro

WANG Xiao-yingl , LIANG Zhi—qiang] , ZHANG Yi-xin®, SUN Wei—hongl , SHI You-qinj( 1. Department of Im-
munology of Nantong Medical College, Nantong 226001 ; 2. Department of Surgery of Affiliated Hospital of
Nantong Medical College, Nantong 226001 )

[ Abstract | Objective: To investigate the effects of dendritic cells( DCs ) loaded with tumor antigens on the proliferation
and antitumor activity of tumor-infiltrating lymphocytes( TILs ) from hepatocellular carcinoma ( HCC ) in vitro. Methods:
DCs derived from the peripheral blood of patients with HCC were loaded with autologous tumor lysate( Tuly ) to generate
DC-Tuly and then the DC-Tuly was co-cultured with autologous TILs in low concentration of IL-2. TILs were counted, and
the phenotypes of DCs and TILs were assayed by FCM and the cytotoxicity of TILs was determined with LDH method. The
concentration of cytokines in TILs culture supernatant such as IFN-y and TNF-a was detected by ELISA . Results: The
expression levels of CD1a, CD80, CD83,CD86, CD40, HLA-DR molecules on the DC-Tuly are notably increased( P <
0.05 ). The proliferation of TILs which were induced by DC-Tuly was markedly enhanced ( P <0.01 ) and the cytotoxicity
of the TILs against autologous tumor cells was remarkably increased ( P <0.01 ). After co-cultured with DC-Tuly, CD3 *
TILs were increased( P <0.05 )and the percentage of CD4 ™ TILs was enhanced( P <0.01 ), however, the percentage of
CD8 " TILs was still higher than that of CD4 * TILs. Both concentrations of IFN-y and TNF-« in the culture supernatant of
the TILs distinctly increased on the 1st and 2nd days of co-culturing ( P <0.01 ). Conclusion: DCs loaded with tumor
antigens can obviously promote the proliferation and the specific antitumor activity of TILs.
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IFN-y I TNF-o ¥ ELISA 1% 7] & ( i ZR R A
BN JE 14025 )

1.2 JeflES:

8 9 9 A8 A 28 o B i s I ke SRR AR R
AR 33 ~46 %, RHTARIEZ T ST AR5 40
UE S Sy JF 20 A 9
1.3 TILs B> BS 1535

FETFAR ) B 1 o 20 2 B B 6, 24575 B O TR g
DNA g T 784 Ji5 J5t g 30 A6 5 ) s i B i . H 100%
F175% 1A IR EL A0 20 B85V 4 2 200 L, 3 A L ) A
T A Jrh R 20 RN R 2 AT A TILs B TILs BI% T A
.20 100 U/ml )58 2855535 1 x 10°/ml,37°C ,5%
CO, 15 7%

1.4 Ve 4 M ) A2 FD R B i i) o 2%

3 0 B A R 20 s T AR LR AR T
BT RAFETHRGEEM . 5% 5 x 10° A RIFE 40 i 7
—T0°CHI 3TCHMT , I Vi 1y $H 0 B a0 il
%A PRI Tuly ), A7 5 H
1.5 AMAEIML DCs Y95 S 590 148

HUFHER IR A1 JE 0L HR A 25 AR A5 B A% 4 i,
BIE LA 24 FLH( 2 x 10° 4 /L ),37°C ,5% CO, K5
FE2 h JE IR LI O R BRAR W RE A A, BV AR A5 U e
Mg, &AL A 2 TL4( 500 U/ml ), thGM-CSF
(800 U/ml )Y 10% AB IfLiE 76 2355745 1 ml K552 250
6 FOKFEE IR DC 43 A% 2 41, — 2 A 5 bk i gk S 1
FAE R XL, 55— A Tuly, 5532 255 8 RIIK &
T RV P N R 1) 240 i B A 97 28 g e )5 Y DC( DC-Tu-
Iy o
1.6 DC-Tuly 8¢ Tuly 5 TILs IR &5 5%

H&A 1L2(100 U/ml ) B9 58 4 15 57 5L & 7% DC-

Tuly 55 TIL #% 1: 10 LBR A, A 24 FLEE IR 4, R4
LA DC 5 x 10*/ml #1 TIL 5 x 10°/ml, T 37°C ,5%
CO M P ARG TR 7 d YBE TILs 450, 5335 2 414E N
Yf B, B TIL + IL-2 + Tuly 0 R0 TIL + IL-2 4.,
1.7 DCs Hl TILs 2 i i) & 78 i 0 58

K 5 G sk bRic W 4R 1) DCC AT B8 JE T 1
2), I = At e 4SO I 0 A 41 e #% 1 CD1a, CD8O,
CD83,CD86,CD40 1 HLA-DR 43T 1323k, 4l
DC-Tuly {R A ¥ IR AR A 5555 7 d J5 19 TIL, [R5 K
i TIL 1 CD3,CD4,CD8,CD19,CD56 4T 1y # ik &
T
1.8 4HAE A 7

BAHL TIL + IL-2 + DC-Tuly, TIL + IL-2 + Tuly, TIL +
L2 -4 K557 24,48 ,72 h 19 5 W, 2 ELISA 7 &
BRVE VLIS T IFN-y A1 TNF-o 255 I05E o
1.9 LDH 05 40 o g i 1

BGELALICIE 24 h 1) SK-Hep-1,K562 & 24 h Hj
S F AR A TS A > 95% )FE b S AN L, i
B AARAE R TILs () 8 0006 1, 25 L ol 2501,
i W = A (IR N

AUITEEC % ) =

KL AN R & B OD {B - F AR RS OD fH
IR RFEA OD {8 - HAAEEIA OD {8

x 100%

1.10 St #)rik

SERR x5 )FoR, AL LI « K56, 241
MR EITZ 0. A Gk 2# b 335 Stata7. 0
A 5E I

2 & R

2.1 Tuly 713X} DC E£ i 7T KB M 50

HCC J5 A Zh 8] i A% 40 i F GM-CSF i 114 75 5
gt 5 d, 55 6 RECIRAUMA HAK Tuly 422 FIRE 35 2
d JECXE BRI Tualy ), 435I 2 41 DC /R 5+
pyFeak, ml UL iR B s 17 205 B9 DC KGR CDla,
CD83,CD80,CD86,CD40 A1 HLA — DR( & 1 ).
2.2 DC-Tuly % TILs A5 551

TILs 7£ 2 1L-2( 100 U/ml )52 k5 53 dh 5 DC-
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Tab.1 Effect on the expression of molecules on DC by loading Tuly

Groups CDla CD83 CD80 CD86 CD40 HLA -DR

DC 39.6+ 9.7 54.5+8.7 52.9+12.0 41.0+11.1 47.1+12.8 53.6 +8.6
DC-Tuly 55.6 £11.7" 76.4 +£13.7" 68.9 +11.5" 65.3+13.0" 73.1+12.5" 82.3x14.17

% Compared with the control group P <0.01

2.3 DC-Tuly % TILs 4098 15 1 A9 52 00

3 41 TILs X 3 FHEEANAR A AR a5 R L& 2. TIL
+1L-2 + DC-Tuly 21 X5 F 14 i 41 360 i) 200 1 2 4 FH ¢
TIL + IL-2 + Tuly 2001 TIL + IL-2 4 W PE3 s (P <
0.01),3 21 TILs X} [ 498 40 0 240 i 7 3 B
15 TXF SK-hep-1, K562 fif 8 40 fd iy 4 ffe =2 /EH (P <
0.05).
2.4 DC-Tuly % TILs 433 40 i K 1 22 1

TILs £ DC-Tuly $ ¥ M55 1,2 K, 530 IFN-y F
TNF-o H97K 48 Tuly ZHEE TL-2 2019 TILs 553514 w5 P
<0.01), HPASS 1 R4k P P <0.01 )( LA
2,3 )
2.5 DC-Tuly % TIL 20 i1 35 59515

TIL 5 DC-Tuly IR & 15575, CD3 " T i is £( P
<0.05), CD4 T 41 L TR G R FH=i( P <0.01 ),

E 1 DC-Tuly 3f TIL BE5EE 300
Fig.1 Effect of DC-Tuly on the proliferation of TIL

%2 DC-Tuly XF TILs F{AEMAMEFME( % BN x 5,0 =8 )
Tab.2 Effect of DC-Tuly on the cytotoxicity of TIL against target cells

Groups Autologous tumor cells K562 SK-Hep-1

TIL + IL-2 + DC-Tuly 75.62 +9. 16%4 27.80 £9.24 15.02 +3.79
TIL +IL-2 + Tuly 41.52 +7.284 30.10 +8. 19 13.01 4.25
TIL + L2 38.68 £8.604 26.74 £6.50 13.78 £3.51

B Compared with two control groups P <0.01; A Compared with K562 and SK-Hep-1 groups P <0.05

B2 348 TIL REEFATE 5 IFN-y B3 34 TIL AEHEFRA E 5 TNF-o #9
H&E( pg/ml  x+s5,n=8) E=2(pg/ml ) xxs5,n=8)
Fig.2 The concentrations of IFN-vy secreted by three Fig.3 The concentrations of TNF-« secreted by three groups

groups of TIL in defferent culturing periods( pg/ml ) of TIL in defferent culturing periods( pg/ml )
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&3 TIL 5 DC-Tuly B&EFATEHHEMRE x £5,n=8)
Tab. 3 The phenotypes of TIL before or after co-culturing with DC-Tuly

Groups CD3 CDh4 CD8 CD56
Before co-culturing 73.26 £5.16 17.35 +£3.44 50.08 +4.75 14.68 £3.31
After co-culturing 88.40 +3.91°" 36.72 +£6.17" 47.53 +3.68 7.45 +2.46"

* Compared with before co-culturing group P < 0.05
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