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Abstract: Objective  To construct and prepare the recombinant adenovirus carrying mouse interleukin-15 (mIL-15), and to

The

PCR was adopted to amplify mIlL-15, the amplified products were connected into shuttle vector DC316, the recombinant shuttle

transfect it into HEK293 cells on order to lay the foundation for immunotherapy of hepatocellular carcinoma(HCC). Methods

plasmid pDC316-mlIL-15 was constructed. Under mediation of lipofectamine2000, recombinant adenovirus backbone vector pBHGlox
AE1,3 Cre and shuttle plasmid pDC316-mIL-15 were co-transfected into HEK293 cells for conducting the homologous recombina-
tion. The recombinant adenovirus plasmid rAd-mIL.-15 was obtained. Then the amplified virus was packed in HEK293 cells and the
viral titer was measured. The recombinant adenovirus was identified by PCR. Results The recombinant adenovirus plasmid was
verified to contain mIL-15 gene by PCR identification. The recombinant adenovirus vector was successfully constructed, the viral ti-
ter reached 1.25 X 10" PFU /mL. Conclusion Recombinant adenovirus vector containing mIL-15 can be successfully constructed
by adopting the intracellular homologous recombination method, moreover which can obtain high titer virus,can efficiently infect
HEKZ293 cells and lay a foundation for further study.

packaging

Key words:interleukin-15; recombination adenovirus;

AN 2 (IL)-15 J& 225 F 1994 4 R B 40 &
BT B A A B, TL-15 AT el 22 b A0 R0 21 7= A, R i oA
% 40 B 50K 40 i 40 i (DC 20 D 0 3 BT 40 e 4, IL-15
J& T v BEA ML TL-2 80 B 0 AR 51 B A 4 TL-2, 104,
IL-7,1L-9.IL-13 1 IL-21, B R £ 0 IL-2 D) RE . (1 H 45
95 TL-2 ASHIL, FE A 22 J5 18 38 A DA & 4% 2008 7 S0 52 7 35 1)
fg- . IL-15 B AE R A3 CDS™ 42t T 41 e 45 2
AE™) . MRk TL-15 FEHU R o B8 IR U7 R 7 119 3 2k F
S H TL-15 FE MR R A E IR R 25 RE A -3, &
WF5E LA B T 40 A 2K -15(mlIL-15) 9 B 5 A L #I ] AdMax %
G b A 5 2 IR ¥ mIL-15, REAS R iF— 25 JF & mIL-15 i g
GREVR YT Bt TL-15 09 L A A7 IR AR % 7Ty TL-15 X%
e () S BT R SR — B B . BIRE R .

1 #RE5FE

L1 kb HEK293 40 i il F b F 240 i )22 RPMI 1640 5 37
L T Hyclone 23 &) ; 142575 B 4 L3 W8 F #7 VL R b AE 9 Bl 3
A BRA T Plu DNA B4 i B0 %0 8% Bl #% 35 = 8% R (ANTP) |

*  BEETB:HlA &SR L4 ¥ B35 B (1606RTYA266) ,

DNA #Ric#  FARicH DL5000 # F b4 TAW A RA
T s KRR/ R G L MR DP117-J6 P9 # 2 R K 32
& DNA J B IO &0 F RAR A YR IR A &l
ey 57 & Lipofectamine2000 Iy F Invitrogen 24 &), mlIL-15
FEE B R pUC-mIL-15 5 A J 46 ) v (PCRO 5| 9 1 B4k
HEAFA . Bk pDC316.pBHGloxAEL,3 Cre Iy T4k 50
BioVector Jii b 2§ 14 1 Fh 40 ity 45 P GRF 0

1.2 ik

1.2.1 mIL-15 BER A BUE mlL-15(489 bp) P By R
BLVE R BEAR AT PCR 3744, e L Wg51 98 5'-GAA GAT CTA
TGA AAA TTT TGA AAC CA-3', FiFs| 4 5'-CCC AAG
CTT TCA GGA CGT GTT GAT GAT G-3' B 7 454> 91
Bgl [T A1 Hind M. JW 4N 94 CHIAEHE 30 5,59 CiR &
30 5,72 CHEMH 30 s, 3L 30 MEIR 5 72 CEM 7 min, L5
pL PCR SR P= 93647 1 26 Bt g b 8 Jie ml Yk 3 AT

1.2.2 M FR pDC316-mIL-15 (& mllL-15 FH P
a5 R # A pDC316 AT RUEEYI 37 °C .4 h, B #E4T

YEE B R =, 5, RS, 2k 1l 5 A 5 T A BF 5T



BREFHER2017FIIAF4EF 22 4

Lab Med Clin, November 2017, Vol. 14, No. 22 + 3301 -

T [T W5, 46 TET S ™= Py AT 3 4 . i U5 B 3% B2 W % 4k B DHba
W, BT 37 CAI R A, 12~16 h 5 WA 40 4 K
i

1.2.3 &4 ik pDC316-mlIL-15 (4 /i ¥ 5 % & #EH
pDC316-mIL-15 JFhr B M e B i v o H e B LB i o 57
SRR T G O L R R IBOBTRL . LR IO B R O B 3 47 PCR
Y [ABT R $R IR BUORL#E 4T Bel 11 F0 Hind [ XUEE £ %
FE BRI S0 37 °C o4 by d SN T W AT B e R E
TKATHT o FEA BH M oL 2% 2

1.2.4 TR pDC316-mIL-15(rAd-mIL-15) FI T 41 It 55
7 pDC316 (rAd-pDC316) Y AL % & T A 7 R B kL it 42 i
I & P IBUR B 0035 R 45 b 19 ok DNA, H NANODROP 2000
D 7K O F0 26 BE S #E AT S S0 BUORLEE U, 8 5 AR T R
pDC316-mIL-15 FI M55 5 4 B B kL pBHGloxAEL, 3 Cre J:#%
Y HEK293 4fi ffd, [7] B ik 45 36 3% 31 7 40 ffw % B, 28 8% 1
pDC316 1 5 i 95 B & B i B2 pBHGlox AE1, 3 Cre L #% Ju
HEK293 4l . L AN A 22 AR B0 - 735 46 I8 43 40 i 1 30 40
Ji 95 5 0 CCPED i, W 2 4 i . T — 80 °C .37 “C /e b 3
U0 IR TE LU T T —80 "CIRAE,

1.2.5 rAd-mIL-15 fl rAd-pDC316 %% ¥ iR &M
2R R 20 L A 2 g/ L 3 (1 K5 pL.50 CAb B
45 min, P/K VA B 10 min, 37 BIEAPKIE 5 min, 43 10 3 pL
FE B R ] PCR il H 58 . Horp, pDC316 951 97 J A
KBk 263 bp, H R a4 K 5-ACGTGGGTATAAGAG-
GCG-3', Fiia|#k 5-CGATGCTAGACGATCCAG-3'; JZ Jii
Sk 94 CHIAS AR PE 30 5,54 “CiB 2k 30 s,72 “CHEff 30 s,
I 30 ANME R JG 72 CIEAH 7 min, B S5 L PCR 2 5 4
AT 1 Y0 B W 5 M ol Sk 43T

1.2.6 rAd-mlIL-15 # rAd-pDC316 4 38 ¥4 KRE R
Iy HEK293 40 s f5 A T75 40 Mo 55 J5 0 . 75 40 e gl & =
70 %6 ~80 %6 B I A FE AR 6 & pDC316-mIL-15 |- 7 i 4k 4% 5%
F R4 RFR 3 A0 s BT CPE i BB RG RE FIE . 2K
P15 F —80 CIREE,

1.2.7 rAd-mIL-15 Fl rAd-pDC316 M E  HL 50 pl Ji
WREE LR LA 1 s 10 LBl EAT R B, A EMBEE] 1 X107,
KA 102 ~10 > T BRI B M A 96 fLAR .10 d J5 WL
CPE Jf#EATIC 3% . o B 105 B 153 12 BORH DG AR v AT

2 &% ES

2.1 mlL-15 3EH P PCR =¥ %% M pUC57-mlL-15
kL, FI A PCR ik 47 1 mIL-15 £: 5 13 8] mIL-15 2
B, 2 1 00 BRI BE BB H MGG T, 73 20 ) PCR P29 K/ N
500 bp, Y Genbank #¥ mIL-15 ¢cDNA K/h—F, WK 1,

2.2 WHERFR pDC316- mIL-15 (% &

2.2.1 pDC316- mIL-15 fHPETERE R PCR FIXLEG Y] %
mlIL-15 5| P} B ALk 5% ik 7 3647 PCR %55 o 28 v Yk 4 D ]
B B PR AL T4 B 3R A5 29 2 500 bp (94517 5 SUEE D) %5 E W
ARG EEYIE] 1 452900 500 bp A 4541 . 5 mlIL-15 cDNA #82, 3%
WIBA P Ak 7 & mIL-15 H X . WA 2,

2.2.2 pDC316-mIL-15 FHME SR )7 %5 WP 45 R B,
mlL-15 F R % 4 7 5 & 50 B8l 58 4 — 3. 2R F 5 A
NCBI #4 Fi o iy 52 B e %1 100 % JE g H G 2 R 5 48, & 1)
pDC316-mIL-15 2 iF i 7 [ .

2.3 rAd-mIL-15 fl rAd-pDC316 ff33%% 288 ki pDC316-
mlIL-15 1 i % 3 %5 B Jit & pBHGlox AE1, 3 Cre 4t §

HEK293 41 Jfa , [7 B 458 46 38 3% 31 T 40 i %3 IR, 45 3k & pDC316
1, 5 R 550 B JTRL pBHGlox AEL,3 Cre dL%; 3¢ T HEK293
Y. 8~10 d J& HEK293 41l il FF 4f B4 . 5 B0 40 8 b oK A8
[ 54 LT BT O M 1 i SR RR AR PR CPE, R & %Y HEK293
HE, I B CPE 3%, L 3.

~——489 bp

M 1 2
H: VkE MO ARIC Y DL5000, 3k 38 1 44 PCR [ B 2% B8], Tk E
2 K% PCR 1 iy mIL-15 =4y
1 mlL-15 E2E# PCR ¥ #E=9m 1%
IMEEFE R R Bk E

500
) I>“”p i
M 1 2 M 3

TR UKTE M SR hric# DL5000, kI8 1 2 PCR {1y B P33 B, pk 8
2 J% PCR 1y pDC316-mIL-15,¥kil 3 N % Bgl Il .Hind [ %Y (Y
pDC316-mlIL-15
E 2 pDC316-mIL-15 PA4 52 & PCR 0 X & 1]
KR IRAR R R A Bk E

A N REAEM ALK HEK293 401, B 25 rAd-mIL-15 B ()
HEK293 4iififs,C 4 rAd-pDC316 &Yy HEK293 41 fify
B3 EHRBS pDC316-mlIL-15 B HEK293 HifE
FHERAEM CPE(R EHZE B #HE <100)

2.4 rAd-mIL-15 fl rAd-pDC316 % % 32 B i 5 41 I
93 7 LLBE Rl mIL-15 il pDC316 14 45 57 B 51 ¥ # 17 PCR ¥4
Y5, mlL-15 PR H 41 B 45 B0 29 500 bp A9 4E 5 B H 19 4%
i pDC316 e X 7 41 I 95 72 15 3 29 200 bp MR 5 H 9 &
ML H /NG mIL-15 F1 pDC316 B9 5L P A B 5L A w4, B 1 %
WK L H 2500 UE W] I R A e 2 . LI 4,



- 3302 - BBES LR 2017611 A4 1464 220

Lab Med Clin, November 2017, Vol. 14,No. 22

500 bp 489 bp

200 bp

M 1 2 3 M 4 5 6

W VKiE M g DNA ARic 9 I, 9k 38 1 2y BH % % B (BL pDC316-
mIL-15 B4R 1 #F PCR ™9 vkl 2 B #E6 B mIL-15 9 R
Wiy s LARLZE K g BEAR) 5 9kl 3 A rAd-mIL-15 Sy AR if 4 PCR
) s VK 4 SR BHPE X B (L) pDC316 SR A T 1% PCR 774 s kil 5
B X5 B Chn pDC316 1y F R U751 49 LLBLZE K AR 5 Tk B 6 Ry LA
rAd-pDC316 N AR i 1% PCR ;=4

4 PCR # il mIL-15 E£E#1 pDC316 B EB 5
ERKMNEABRRE DNA

2.5 rAd-mlL-15 1 rAd-pDC316 ji§ BE I 45 |k & &%
Yo PHg AR TCIDSO 2 #F 47 i B2 il » I 45 rAd-mIL-15 fy
W 1. 25 X 10" PFU/mL, rAd-pDC316 {13 B g 8 X 10°
PFU/mL., %3R5 & B rAd-mIL-15 F1 rAd-pDC316,
3 it it

KA WF 58 R W], TL-15 J& — Fh bt I Je 240 i P95, ] L3 o
B i 98 B G0 928 1. TL-15 22 Fh i dgs 29 45 1) S 0 400 okl 48
AT L TL-15 (4T b Rg 4 FH 2 3 0 4 32F 2R A% 43 40 i (NK 4
M) A/ CD8™ 41 f iy 1 A i SE 3, A BF ST 3R B, TL-15 R
Bt B SRR B MR E R T BB 1 CDS™ i g 1 NK 41
BA S5, LR s TR T BFSE P I TL-15 24k 1L-2 Bk
PR AR R . SR A R GE R B iR A P TL-15 19 5%/
Bl e e B ) kB AR BB P REEEEM. B
A HFFER D] TL-15 38 AT A 3 158 A= e e o g 2k 4. R,
TR G M TL-15 0 i 78 17 IR AR SE

AR BIF G 8 e B A8 Ak L 2 IR Ohy 5 H A o 7 AR L L
BAERZMP RS (DIEAGE B E2ERE 5 THRME. A
VAR AR R B SRR 5 (2) RB A A AT B 4, 1 B v, AR
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HGloxAE1,3 Cre & A #5819 K &8 43 £ K 4, vl 3l i 5 20 B R
4t (Cre-loxP) 5 5 B T AN FL R 9F 48 A loxP 037 £ i Il 75 28
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