AL TR FFRH 20 KL% 1. 2012 F 1 A
Journal of Zhejiang Sci-Tech University
Vol. 29, No. 1, Jan. 2012

XEHS: 1673-3851 (2012) 01-0099-04

9% MBS IR wE Ad205-1L-15 X
RriEmE R MG R

% ®, 8

-
Hl 'jJ‘

WL, BAtREE, X fE, B &/, X

i, % 2, BEw

GHiT3 TR FHTEHHRI. AM 310018)

H E. ECARAE Ad205-1L-15 69 sk sk b2

X5t gk gk am e CIK O NKO2 5 38 A JF & <t I /& 4m i 68 %45

WAFR ., B RIBIERAAFE G R E R R A TR TR LB T E e 2 Huh7-Luc, MHCCI7H-

Luc fAsm 2 jo ey 778 &,
B TESWRAFHEAER,

R E W, % miTE A Ad205-11-15 s+ Huh7-Luc. MHCC97H-Luc % 4 A 5% 2 i & 3L
K S E MRS IR R EFEASTOAMERAE DB T REZIA G T R BRE,

BB, o FARAE AR, 38 B AR R B T sk e tm A R T e R AR TR
KR s Ad205-11-15; CIK; NK92; 4k .98 %A FERE LR

FESES: Q786 XEAARIRAEG . A

0 3

AT Chepatocellular carcinoma, HCC) &3 E
WOLAEEM R 2 — ST R . BRI
RIS E L 1Y 7 B A2 TR U7 AT L 57
Peo AEXE T A 0 98 BRI AR BT IR AR R T
ToR . PRIl R b m e S — A R TR T
DABUR S BY A MG GeiR Y7 k™ . I Seap ke i
AR YT I G AR BUE M IRk TR
(Y BE PR TR T BOW HE A 7 2 R YT
PERYT R H AT EIR T ORS00
CIK 4H g (cytokine-induced killer) 24 A\ 4 J&
I B A% 40 M AE AR A T 2 B al g R Cn e
CD3McAb IL-2 IFN-y, IL-1a %) 3t 5] 45 35 — Be i
B8] J5 AT ) — RS B UM . H T %R A0 i [e) i) 5k
CD3+-F1 CD56+ MR FH 705 BOUHEAR A NK
AEAE T WRCL AR, & EA T Ik U 40 i K Y
BUME TG PR NK 4009 9F R 2 A LML G
(MHOC) BRI A A3 g i a5

il

Weks B 2011—01—17

FEUH .« ER A RPRARE G E PR GV TR H (81020108026)
YE& i
WEIRMER . BB, LT IRFS : runnerupstone@sohu. com

NK92 42 J5 T N AR AS 4 PRtk I 19 B
IR G A5 (natural killer, NK) gl &, H 38 A4
%%ﬁ%%%ﬁﬁ BT A N Xof 22 Fh i ed 20
¥ B 8 s BB KA AT FEAR S M I 55
FRREY S, HIETC MHC BRI, TCF PR #i
SRR X AR TE B 20 BTG 52 M) 2 i 2ok A 1 B R
J7 (adoptive immunotherapy, AIT) i FHAH 41 il 52 .
RSN I NK A0 E T3 4k S e iy,
VAR R Ad205-11-15 AMEELA VA8 MR 25 78
PSR AR PR AR S b B L 7S A0 e A R
T HIAREAAE 11-15 78 NK ARG FE A1 - A A A -
g NK A0AsEtE T ke s fRe.
ASZIGIR I Ad205-11-15 643 20k 28 200 iy
CIK NK92 (5715 » BEAT XoF JF98 40 i 3R A8 O RO 1

BFIE LI A DI TS 2 3
1 RS
LB R

18 9% 7 1K . pRRLSIN. ¢PPT. PGK-GFP/Luc.

s B BHA985—) B W 22 B AR R A L S A S s e R FE R YT O TH RS



100 W oM Lk % R

2012 4F 4529 %

WPR K 3 412 Foki (pMD2. G, pMdlg/pRRE K
pRSV-Rev) A S 40 2 R A7, IR #5201k Ad205-
IL15 Joxk B s Ad205-GFP |y A SE 5 % f I F 58
., HEK-293FT gijfy . Huh7-Luc . MHCC97H-Luc
YA AR S2 80 = A . PBMC 40 i I T 74 e B e
ML, CIK ZHMIA S5 % (A7 . NK92 i1 % =
FERF I ERAE Y,
L2 i A

1640 8557 3 . DMEM 1% 55 83 ) it 4 1L 37 (FBS)
3 Gibeo 28 &) P2 . R FI B (trypsin, 1 ¢ 250)
iy Sigma A ], WZEK B il H AR o
7= 0y #r 4, pGL3 Luciferase ReporterVectors,
Dual-Luciferase® Reporter Assay System Il [ £ [H
Promega N#] . 18RS Juik 57 & Effectene Trans-
fection Reagent I H Qiagen A#]., 41l .DMEM
HRRE TR . 1640 Bi 75 B 56 Gibeo AH]
1.3 STk
1301 RO AT e ok 40 2 12 i i 0 b 240 i

BEYLRT 12 hyoff HEK-293FT 40JfI LA 5 < 105
/ALY T 6 FLANMIBE R A 2 mL %
5% FBS (1§ DMEM B35, 8 1R85 75 i kL +
L5mL EP& (11 1+ DIHHIRAL . MA
8 pL. Enhancer buffer, fi#RZ#HE S 1 s; IR B4
JETEWRCE 2~5 ming T A% Y17 effectene
5 pl HRG ARG 10 s IR GBS EE IR T icE
5~10 min; [RGB W A DMEM #5332 )
ZEARRL600 pl  JHAS WA IR 50 J5 32 A 46 i
o Yy 12~16 h JF A M85 R M E 4 2 mL &
10% FBS () DMEM R34k e b5, 54448 hig
Wl B3 B3 0. 45 pm FLAR BB 1 18 )5 I A 3
FeH 110" 4~/FLAY Huh? 1 MHCC97H fy 15
SR, Zead R ERGY 3 IRJE DS R TR R 5
DA S5 G B bR 4L
13,2 BB AOCH I A M A7

B i g ik MHCC97H-Luc A1 Huh-Luc? DL 1
X104 BRLAYEAERNA 96 LR 7 20 BN BE 5 53 1
8 4143 S A A AL NK92/CIK G LK 10 : 1), Ad-
CN205-GFP(5MOD , AdCN205-hIL-15 (5MOD \NK/
CIK(ZLHE H 10 = 1) + AdCN205-GFP (5MOD) .
NK92/CIK (R #E . 10 1) + AdCN205-hIL-15
(5MOD , LA 35 A1 CIK 40 i i FL A g X B8 L 4%
6 NRFL. T 37°C oW FA T akee i . 1
IMASR TR S5 24.48.72 hoffi ] 1 X PBS ¥
PEAIARE 3 LA 20 L1 X passive lysis buffer, %

T 5 20 20 M 72 2R SRS LI 10 L
A ERAF AR 1 96 FLEGE bR AR . B T ok L.
VA5 L9 2R I AGL DM 1R R 00 o 200 L A i A €
96 LB U A DA I T RS I 28 G iR EE . LA
T Al 256 AL -5 00 BR L 2GR B LA o S\
g E e N HE

2 LR

2.1 MEFERIK Luciferase 503 M 1 JHF-ia 2
JHL &

Lv-pRRLSIN. ¢PPT. PGKGFP. WPRE FI Lv-
pRRLSIN. cPPT. PGK-luc. WPRE 43 5l £ ¥k 8% Y
Huh? 40 5 8 8 8 9t B W 41 GFP
YL F I8N Ol B UL HE I Lv-pRRLSIN. ¢PPT.
PGK-luc. WPRE #£ Huh7 4 g rf Luciferse f) 31k
RO, BB TR, 2 2 B R R 250
Ma#RRE A GFP, [RIHZUER T Luciferse t HA5 [H]
M FRIBHOCR

(a) PGB T LR

(b) WA T W 5%
K1 Lv-pRRLSIN. cPPT. PGKGFP. WPRE £ KX Jx &
S 2 L 0 T 25 S 5 (50 )

2.2 Huh7-Luc %05 KOG &R

¥ I 9 40 Mg Bk Huh7-Luc B4 3 000, 5 000,
10 000,15 000 A/FL 4 iash B2 H2/h A 96 LA, #5
W6 MRl FRANMIGEE 5 24h 2467 20 0, JIn A5
St Z ARSI X 70 S 0 W ' i B A o i £
Bl 2. B 2 AT DA 28 a2 Bl A 200 it 1) 34
LA ZRPE LR .
2.3 DA EE R CIEA I 20 B AE IS

& 3 45 B R, %7 T Huh7-Luce 20 ffd, CIK 21
fi . NK92 4 il . AdCN205-GFP il AdCN205-hIL-
15 X i ied 40 B A — 2 19 % a4 . i CIK /NK92
-+ AdCN205-GFP Fil CIK/NK92 + AdCN205-hIL-
15 Xt firb 968 44 B EL AT AR 5 1) R A AR s FE AR 2 T
72h , CIK/NK92 + AdCN205- hIL-15 fig % & 3t
93% LA I JihEE 4L , 38 CIK/NK92+ AdCN205-GFP
HMH ORI, L g5 R R U] CIK/NK92
A AACN205-hIL-15 8 & ¥ AR 5 (4 P [R) 3500 » g



%14 B B SRS R A I Ad205-TL-15 X4 HFREANILAY A& i 101

0.16 L =0.045 9 x—0.023 8
‘ R’=0.9752

1 1 1 J
3000 5000 10 000 15 000
MBS
—— TEOHIREE;

Lk O

& 2 Huh7-Luc 41075 Y638 3
AR L. 3 WAL L8R 1T £ SD 2R (P<C0. 01)
Huh?7

N
wn
1

— — o
o [ =
T

P2 A X RS R/ %

R

RN

Lo

%h 48h
B CIK; B Ad205-IL15; [ Ad205-GFP; B CIK+Ad205-IL15;
B CIK+Ad205-GFP; B NK92; B Nk92+Ad205-1115;
Nk92+Ad205-GFP

K3 CIK 4 A 28 2 47 Huh7-Luc 4077 %
Fe R A A P9 A

XTF MHCC97H-Luc 1M 5, ML %35 72 h
Jei T LR H B 92 200 B85 i 3 AR A R ARAS
FHAR, PO DR IR T AT LS 21358 43 2% 4 540 ) e
SR A A VE T H R ROR A Huh7-Luc U8

(LI 4,
30¢ MHCC97H

i
=

E-ZJ‘
(=)
W
T
NNNNNN

24 h 48 h 72h

N CIK; B Ad205-IL15; Ad205-GFP; [ CIK+Ad205-IL15;
[ CIK+Ad205-GFP; E] NK92; B Nk92+Ad205-1115;
B Nk92+Ad205-GFP

B4 CIK 455 A0 MHCCO7H- Luc 4077 1% %

WA BT AJCN205-GFP | Ad-
CN205-hIL-15 , CIK.CIK + AdCN205-GFP, CIK
-+ AdCN205-hIL-15, NK, NK -+ AdCN205-GFP,
NK + AdCN205-hIL-15 Jg& 4% b 983 40 e ( Huh7-
Luc.MHCCI97H-Luc) J& I8 20 I i 773 2. B ds

DL 3 YRS SZES -3 £ SD s (P<<0. 01,
3 Z5igfnitie

VIR R B VAT TR AE LAAE B9 BIF 9 v B EL 4R
19T BAFBCR AR AR TS 2 AN I 24 - inO¥ R
s B A 25 245 07 X8 R R R AR SR (AR 2
G IR S R ECE AR K Bl A B RS OE LA A T AL
14 BHAYT s QFE SR B8 1210 T o B L Be s
BB IR 0 JE R RN BE B R
IR {EL D BB S g Sy 1 3 P BB R A0 28 . AR
TF 9% 3880 3 4 200 M) A S e VR T S e i B R TR YT AR 4G
B URAN T BRI EEIRYT B 120 R AT LT
R0 FRAT I TV 0 R 7 AR YL LA A DA AR
Bk e A BRI A i pE s ) LUR A B 7
il SR BlIA YT F PR R ke 1k i ik PR o33 928 400
Jie Clnn CTK AT NKO A 36 L 380G 4 5 528 SN 5 M T
IRF R AFIOPTIRSCR . B SR A A AL ARER
PRANS FIRTT AN I 22 A, i FL I A H bl R 40 Ao 9o
RORS R R L . RSP I P ESE T AR
R TETNAE R ICRE I R A5 72 h B Bk 5 B 4
P 40 i 21 B8 08 2% 103 50 Y0 22 A7 ) o 98 4 i, T
CIK/NK92+AdCN205- hIL-15 JLT-fig ¥4 it 8 41
il 4R RAE R B3

Tl ARSI SR FH 2 A2 T T B R A T 240
JRAETE 3, ke B . AR 40 i AR v 2
T A 5P R S 30 e 0 SR AR 9 e 1% ik
7 3f B2 WA A AR T BRI BB T . TR I E e
PEAN M AR JEC AL MO R, LR VR TR 5 A e 0 &4 e A7
TR IFRE T 7% .

S 3k :

[1] Levin B, Amos C. Therapy of unresectable hepatocellu-
lar carcinomal J]. N Engl J] Med, 1995,33(2); 1294-
1296.

[2]LiY, YuDC, Chen Y, et al. A hepatocellular carcino-
ma-specific adenovirus variant CV890 eliminates distant
human liver tumors in combination with doxorubicin[ ] ].
Cancer Res, 2001, 61(17). 6428-6436.

[3] Kaneko S, Hallenbeck P, Kotani T, et al. Adenovirus-
mediated gene therapy of hepatocellular carcinoma using
cancer-specific gene expression[ J]. Cancer Res, 1995,
55(22): 5283-5287.

[4] Schmitz V, Qian C, Ruiz J, et al. Gene therapy for liver
diseases: recent strategies for treatment of viral hepatitis

and liver malignancies[J]. Gut, 2002, 50(1); 130-135.



102 W oM Lk % R

2012 4F 4529 %

[5]LuSY, Sui YF, LiZS, etal. Construction of a regu-
lable gene therapy vector targeting for hepatocellular
carcinomal ] ]. World J Gastroenterol, 2003, 9(4) . 688-
691.

[6] Shibata T, Giaccia A J, Brown ] M. Development of a
hypoxia-responsive vector for tumor-specific gene thera-
py[J]. Gene Ther, 2000, 7(6): 493-498.

[7]Kim HM, Lim ], Yoon Y D, et al. Anti-tumor activity
of ex vivo expanded cytokine-induced killer cells against
human hepatocellular carcinoma [ J ]. Int Immunop-
harmacol, 2007, 7(13). 1793-801.

[8] Koehl U, Sorensen J, Esser R, et al. IL-2 activated NK
cell immunotherapy of three children after haploidentical
stem cell transplantation [ J]. Blood Cells Mol Dis,
2004, 33(3): 261-266.

[9] Gong ] H, Maki G, Klingemann H G. Characterization
of a human cell line (NK92) with phenotypical and func-

tional characteristics of activated natural killer cells[ J].

Leukemia, 1994, 8(4): 652-658.

[10] Wu S, Fischer L, Gok buget N, et al. Expression of
interleukin 15 in primary adult acute lymphoblastic leu-
kemia[ J]. Cancer, 2010, 116(2): 387-392.

[11] Burton J D, Bamford R N, Peters C, et al. A lympho-
kine, provisionally designated interleukin-T and pro-
duced by a human adult T-cell leukemia line, stimulates
T-cell proliferation and the induction of lymphokine-ac-
tivated killer-cells[ J]. Proc Natl Acad Sci USA, 1994,
91(11) . 4935-4939.

[12] Carson W E, Giri J G, Lindemann M J, et al. Interleu-
kin IL.-15 is a novelcytokine that activates human natu-
ral killer cells via components ofthe IL-2 receptor[J]. J
Exp Med. 1994, 180(4) . 1395-1403.

[13] Armitage R G, Macduff B M, Eisenman J, et al. 1L-15
has stimulatory activity for the induction of B cell pro-
liferation and differentiation[ J]. J Immunol, 1995, 154
(2): 483-490.

Anti-Tumor Efficacy by Immune Cells Combined with Adenovirus
AdZ205-IL-15 in HepatOcellular Carcinoma Cells

XUKe, HU Ben, SU Hong » HU Xu-pang , L1U Jia, YANG Zhi, LIU Li, QIAN Cheng , WEI Xu -bin
(Xinyuan Institute of Medicine and Biotechnology, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: To study the anti-tumor effects of immune cells (CIK, NK92) in combination with adenovi-

rus Ad205-11-15 on liver cancer, the authors construct and examine the expression of luciferase reporter

gene in Huh7 . MHCC97H cell lines, and then using fluorescent chemical light successfully the authors de-

tect the anti-cancer effects of immune cells, oncolytic adenovirus Ad205-11.15, and combination of two a-

gents respectively. The results show that combination of immune cells and AACN205-11.-15 increases anti-

tumor efficacy in vitro compared to either alone. At the same time, the luciferase reporter gene assay, due

to ease of operation, also provides a new detection technological means of cell viability.

Key words: adenovirus Ad205-11.-15; CIK; NK92; adoptive immueotherapy; luciferase reporter gene
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