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WE KT AR LTS (hepatocellular carcinoma, HCC) 4 69 K G I JBLLLR F o B H‘F’J'
i M B 41 i (tumor-infiltrating lymphocyte, TIL), FF#ATHRIN K Z5 3 097 k. AR AT, £
LAFRRR T RE QIG5 R, Zingnrs. Belive, RATELBEMELE B R “F
WRELEIL, B AR E @I KRR KA T EAAE/ME2(IL-2)(2 000 UmL)#AT3] &, R/ KA R
A¥ FAR GG 91 JB) A7 2 AR 43 Fe bm B AT I 38 . ATAT OB R AR IB KRB ARA, P4 B 69 TIL¥) 4%
A JATIERY 38, I3 5 i B A (1~5.5)x10°. 38425 H 111~572. ¥ 38 B89 TIL, R A AN &
ILCD3+4m 2 8 L 4] 9 (90.3+9.4)%, CD3+CD4+4m it 64 b 5] 4 (24.9+14.1)%, CD3+CD8+4m e, 4 L 47
#(56.4+20.2)%, CD3+CD56+4m i 44 Hu 5] 4 (14.8+12.6)%. FAH4&m 4 R 2=, FFETILA 3F g 4R
& tm Ji, % HepG2 A= Bel-740274 2 5% 69 A 4E . B sk, KRB Z B B4 7 ik, R AR & 6 TILEARS)
AR HATIE Y 18, B AR AT G E I, ST ANE A T A S B M 98 56 7 49 —FF T EX.
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In Vitro Culturing and Characteristics of Tumor-infiltrating

Lymphocyte of Hepatocellular Carcinoma
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Abstract The aim was to investigate the methods of ex vivo expansion of tumor-infiltrating lympho-
cyte (TIL) obtained from hepatocellular carcinoma (HCC) biopsy specimens with a rapid expansion protocol. In
this study, the specimen of primary liver cancer came from adjacent carcinoma tissues. After crushing and enzy-
matic digestion, the lymphocytes in the single-cell slurry were separated by density centrifugation. The isolated
lymphocytes were triggered with high dose of recombinant human interleukin 2 (IL-2) (2 000 U/mL), then were
expanded in large-scale using peripheral blood allogeneic mononuclear cells as feeder cells. Nine primary HCC
samples were used to try to isolate and culture the TIL in vitro. After two-step culturing, the number of TIL could
achieve (1.0~5.5)x10° cells, and the expansion fold was 111 to 572. After expansion, the ratio of CD3+ T cells was
(90.349.4)%, the ratio of CD3+CD4+ T cells was (24.9+14.1)%, the ratio of CD3+CD8+ was (56.44+20.2)%, and
the ratio of CD3+CD56+ was (14.8+£12.6)%. Moreover, the TIL showed strong killing activity to HepG2 and Bel-
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7402 cell lines in vitro. Taken together, the TIL from hepatocellular carcinoma can be successfully cultured and ex-

panded in vitro, and with strong anti-tumor activity. It can be served as a means of the candidate immunotherapy for

postoperative HCC patients.
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AR BRI 4E R BARKF, FARE LA
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Fo SR IT A& B DS I — M Rg Ve 9T U7 2, CAH
FINARTFAR BT AT A D Aa T 77 2, e
JE LR 1R YT TR R E EAE AR, 20104F, £ EH
FDAHE#ETH S F 58 — AN 20 i 4 %8 V6 7 7= i Provenge
BT, T MR R VR T, 785 o H 4 A
REVRITE MR YR IT TR A ED . TR RRIT, —
LERT 5 I PRAFE 783 BH, 40 M S ie vy it T3 4 e
BEA— BT Kk, RN ZEEIR T, A
S BT e — MR R R 1T IR MR
T 7 B2 41 g (tumor-infiltrating lymphocyte, TIL)A& {7 1E
T IbTe 1) 5z P T AR E2 40 1 A 32 1 S Jo 1 9 E 4
FEAR, K 22 SR A AE b e o) B R 1) Joig 52 2 1K [ i
o A BN RAFAE T P ea 18] J5T A BTk E2 40 i,
/NS IMHCHE PR il P ONK 40 e, H 3L [RIRRAE R
KT i 32 445(T cell receptor, TCR). TIL [ Jif 3 4H.
ZAX I, AR SR B AR, AR R I MHCRR ]
P A R vE PEM. 38 EINCIfRosenberg 250 i IR
SIS AASRT 2H 2343 B B TILAE AR A 2 IL-230% FF K
EY G, TH TR AR EENRT . AT
R 378 378 vy T 2 BT K ILAK (Iymphokine activated
killer cells)4H JflyA 7 HiR . IT4F kKR M 2 FIHIG
PRI T8 7, TILAHAE S5 V697 FIE 8.20%~40%
(1) 6 1 8 208 R A, AR o o R TILAE y— P4t i
TP IETT T BAE MR 16T T 71,

HAT, BB s o e b s R 5 2>, Rk

hepatocellular carcinoma; tumor-infiltrating lymphocyte; immunotherapy; ex-vivo expansion

KRR S E S BEIR T 52 BIRKIR 1l 2 BT BF 72
Wi doR, R AFLETIL, HF A A B 5 8
HHI UG R EART. T AT TILE £
B2 7T R AR PR R, BT g PR S
P, BRI AR > B TIL, FRAEAR SN T I AL S
PG, AR S A AR R  RE R
Ve pein T TB Hl, R T AETILA NS I 15
WHRIEAZ . FEAB T, BATRR S M R 41
P o BAETIL, FHER IR EY BRI TTE,
(7 B %ot 377 48 RO TILREAT 7 2 R B e o i P AR
ORGSR I ST e TILAR L G e T 7 125 558 Ht i«

1 MR575E%
1.1 BHER4RLRmRAFIAT Rz 4mpR R

B E A BEF AR U B 1 37 6 e 4 23, i Bt
AT I8 10 ) 55 4L 2, SR, iRl 2H 23
[ BS W .  N 48 i Pk Hep G2 #1Bel-7402K H
T E R B A M, SR 10% )06 4 L 1)
RPMI1640%5 75 5 A7 £ 85 7%
1.2 RXFIFLER

X-VIVO-1555 75506 H Lonza /A 7 ; BRI
(PBS). RPMI1640%% 77 ££. CD3 . $ii. CD28H. i
T F Gibco A &; NABRL L H1 7 N 1l 10 i A o0 2
At rIL-200 36 5 DU A 1 25 2 75 B i BTV 23
Ji H Sigma A &) ; Ik L 40 M 43 B B R S 40K
FEEA ] Pt APC5-CD3. PE-CD4. FITC-CDS.
PC7-CD56. FITC-CD25% 7 [ Hi A4 4 H 55 [EBD
Biosciences s F]; L2 Mt & M (lactate dehydrogenase,
LDH) 5700 H € [E Promega A & - 12FL40 B 15
FEIR I B 5 [H Costar A 7], COAH M55 77461 H 55
Forma Scientific/y 7; 5 B 2555 W H H A Olympas
AF].
1.3 XWHE
1.3.1 TIL@mfaeysr & BRI B HT i
Ja e 57 L SUZ I T PBSH, G B J& i, g i
JIRFELH LR, PBSTH P — 3, BY 1 mm’ K/, A
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0.1 pg/mLIKIVEY i JE B (Sigma-Aldrich) i, 37 °C
IKIHA2 ho FHALTE BEJE 100 LA (1) I 75 1ot 38,
FAPBSI P4l 23, WA JEW . AN IEMAE =1 T
20, 1 500 r/minx5 min. F i, MIA1 mLAJPBS
il 4N BT, P bk E A B o s Y AN T
WERRRE RS 0o B0 RS WU J2 57 10 1) 9K 2 4
fil, ZPBSIE PG, #1x105/mLAHK E 2% T510%
ANABZY I i AIrIL-2(2 000 TU/mL)FIX-VIVO-155%
FEIEN, AT 12900k L, 3 mL/AL. B T37°C. 5%
COBEFRM W HEFR, T3~5 dHili— IR

132 TIL@leay3fifey 38 L EAME A0
AR F 1100, K = N7 F30 ng/mLIFHLCD3
P+ 30 ng/mLI1HLCD28 LT Fl 1 x 10°[F] Fh 57 K 1) £
o R IR P i B 1 5 41 J I A% 41 B8 (peripheral
blood mononuclear cell, PBMC)HJE5 7 N . fEE FEfE
FHPBMCH 58 5 751 /£ 180 Gy. M4 1 552K
ANIL-2, FFiA# AL S T2 A R E 94 000 TU/mL,
FCOB TR AT ES S 7R KR FEh ARE2~3 d
e T A SR IR B T2 R 5 97 0, 159%22~25 d
JEWERAE M S I TIL .

133 AXMEAKRNTILY % 2R By HE
FITILAN M, Z91x10°, ZPBST::21K, 200 uLI¥JPBSE:
I, 28 N4 pLoe 6 # FRad 1) B $T ACD3. CD4,
CD8. CD56. CD25J% [A] % %} e 1gG1 1) 5 7e [ Fi A,
VR 5 S IR I 20 min, PBSTRVE2IK, B Ja A
4% 2% T [, T st A B AT A

1.3.4 wmfedsem 1S M TILAH AL Ak 0
T A0 AR, A, FOEEEE30: 1. 10: 1 LA 3EAT
RA, TO6FLE R AR A HEAT BE 2%, [RII 15 B R BRI

FLANER KR AL . FEFRIF 1210918 he HUR & 897
RO 3, R FHLDHAG I 18 77 & Ao M LDHBE T K
o F MG U S I T T SR

2 H#R
2.1 BFETILAYARIMNT 1EIE 1

TEIEAGMT B, B & A W &7 TL-2(2 000 TU/mL)
F110% ABILIE (1) 55 77 e 55 77 )5, MO T 9 2H 24
Ao B TILIS REAE AR SN G B2 3, 4R I8 3
1010780 . 729 ST EL, KHI$ICD3. CD2854it
FR I R A IPBMCHE 9/ 52 4 3k AT s
FtJa, Zid22~25 difIRE 7R, OB i BB O TIL A B
1K 3(1.0~5.5)x10%  FEAHT 7T, TILEIP H £ 50k
219111~572. OB G FITILIY BEIH G LR
22 KEHEBEFETILNS RRE

O 22 W 5L I I TIL, 283 204 20 B 4G 0
I, CD3 4 Ha (1) B A5 28(90.3+9.4)%, CD3+CD4+
40 M )LL) N(24.9£14.1)%, CD3+CD8+4H il [
EE 1 H(56.4+20.2)%, CD3+CD56+41 i ) E 451 Ky
(14.8+12.6)%(#%1). FETILAT #H & 4b 35 tbIL-2:
2 000 TU/mL)f) 5512 d, CD4+CD25+1] H 2 F =&
23.8%. {3 By Bt(IL-2: 4 000 IU/mL), % i #i
CD3. CD28HL 471 Al K i 1) i ¢ 4 34 [{IPBMCAE 9
7 % 4 M 2E AT RS 7R S, 3517 d CD4+CD25+(1)
T 5> F J278.3%, 520 d CD4+CD25+) 1 7 F 2
79.8%, 524 d CD4+CD25+(1) 11 73 F #67.8%(1).
PLCD4+A & BITILY ¥ J5 1 3 4 5, CD3+CD4+:
82.8%; CD3+CD8+: 11.8% ; CD3+CD56+: 1.4%(}&12).
PACD8+4 F TILY 1 J5 1) 3% AL y: CD3+CD4+:

F1 BFHIFFETILAOMEKE . RET B ERLARRE
Table 1 Cell number, rapid expansion and phenotype of tumor-infiltrating lymphocytes (TIL) from

patients with hepatocellular carcinoma (HCC)

o s S H (x10°) IR T A R A U E 4 D)
TIL%i 5 R Cell number (x10°) Cell phenotype (% of final cells)
TIL No. Expansion fold — N P Jpel/a 0l e oS
Initial Final CD3 CD4 CD8 CD56

1 111 9 1000 82.6 34 70.5 41.2
2 375 4 1500 98.9 37.8 56.6 14.5
3 572 7 4000 98.7 16.8 82 22
4 360 15 5400 98.4 18 75.4 5.7
5 200 10 2 000 83.8 28 29.7 14.7
6 500 5.0 2 500 97 413 47.4 9.6
7 196 8.7 1700 88.8 133 61.6 23.9
8 200 6.0 800 74 40.4 27.7 6.9
9 267 7.5 2 000 96 82.8 11.8 1.4
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Fig.1 The percentage of CD4+CD25+ TIL varying with different days and doses of IL-2
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A: the expressions of CD3, CD4, CD8 and CD56 of CD4+ TIL analyzed by flow cytometer; B: cytotoxic activity of CD4+ TIL to target HCC cell line.
CD4+ TIL was incubated with HCC cells Bel-7402 and HepG?2 as indicated for 18 h and used for cytotoxicity by LDH assay.
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Fig.2 Cell phenotype from CD4+ TIL and cytotoxic activity of TIL from a HCC patient to target HCC cell line
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A: the expressions of CD3, CD4, CD8 and CD56 of CD8+ TIL analyzed by flow cytometer; B: cytotoxic activity of CD8+ TIL to target HCC cell line.
CD8+ TIL was incubated with HCC cells BEL-7402 and HepG?2 as indicated for 18 h and used for cytotoxicity by LDH assay.
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Fig.3 Cell phenotype from CD8+ TIL and cytotoxic activity of TIL from a HCC patient to target HCC cell line
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i 92 952 I P Ik EL 4 LTI ) /2 46 L AKH 5 % B0
(1) X — 28 BAG YU IE T 1 G2 RS20, 4T S
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BrE Sy B M TILPUR R VS MR R, 28 i IL-244 A1 855
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(RIS, TILAH A w] PRI R 5 H rT R BB 37, P
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75 B N OOLEAR I, = i SFIOE (AR
HMRFRARE) RERSCERNE T HEE IR MR
T bk EEL A i %) 7 2, AP 3 P 5 VR T LR Dy b g 7R
HTIL, (H35 7% H I TILGH B $04 28 2 A 583 2 T 1
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A TS ARGTR D, X AT REAN R T TILAE M ) K A5
FEAF MR R . W R AR PR RIL-200 F &, X
6 5] R AR 15 B — 8 IR . TRATTR A Bk i 5 i
HATEEFRBITIL, R BYRT I & 30 32 22 LLCD3+CD4-+4H
i FICD3+CD8+4H i v =, H i LACDS i i 5 4, &
B ERATT I R 35 7 VE SR AR T 38 2 B S5 R 3 14 B AR T
YRR, TERDIE B RS TS B i, A ikiE
N, JEEE 2H 2R IR 1 () CDS+4H L ) 5 e 5 B T
Ja BIEAR, A EMZ, Flf5 Bk . Rosenberg
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S O AN The, X e gk R R T AT Y
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RIS, IESERRA VAN G TR TIL 2 B A 1
IR A P 4

TILE A Bt M8 4F F 2 96 — & 10 ¥E 240 M F
SRS A, BN LAKYN i 2 5 AR AR
PUI IR ORI B, A )T A R R R . 3R
VG WK 7 Bh B Atk 1, i3k — 20 JF B J5k o I o i
ARG TIL gk M G 2 16 7 I R IR B0 0F 78, R 42
A J5 B K B TILEEAT LA IT f&, TETR 2
Rov FERALFI IR, OO A G R R S T IR,
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