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Abstract The human interleukin-17F hIL-17F gene was amplified by RT-PCR from PHA-activated human peripheral blood
mononuclear cells PBMCs . It was then subcloned into the retrovirus vector pSIV-1. The pSIV-1/hIL-17F together with its two-
helper virus vectors pHIT456 and pHIT60 cotransfected into the package cell 293T by lipofectin to produce mature recombinant
retrovirus  which was then used to infect SMMC-7721 hepatocarcinoma cells HCCs  and the cells were selected in the presence
of G418. The integration transcription expression of hIl-17F gene in SMMC-7721 cells was identified by PCR  RT-PCR and
Western blot respectively. MTT and FCM showed that hIL-17F couldn’ t alter the proliferation and cell cycle of SMMC-7721
cells but ELISA showed that it could down-regulate 11-6 11-8 and VEGF expression. The effect of thIL-17F supernatant on
growth suppressing of ECV304 cells was observed by MTT. The experiment of human hepatocarcinoma xenograft tumor in nude
mice showed that the formation and growth rates of hIL-17F-transgenic SMMC-7721 showed an obvious decline and VEGF and
CD34 expression and angiogenesis of the transgenic neoplasms was also evidently defined. hIL-17F can markedly inhibit the
growth of human hepatocarcinoma xenograft tumor in nude mice by antiangiogenesis. This study provided an experimental

evidence for further conducting tumor gene therapy by targeting vascularity and exploiting antiangiogenic novel medicine related to

hIL-17F.
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: IL-
17F hIL-17F Starnes Ch4*
T

Y hIL-17F
RT-PCR PHA
hIL-17F
hIL-17F SMMC-
7721
hIL-17F
1
1.1
1.1.1 pUCm-T Sangon
pSIV-1 pHIT456
pHIT60  293T
DHSa SMMC-7721 ECV304
1.1.2 Trizol Sangon
TaKaRa PCR
V-gene
Lipfectamine Invitrogen IL-6 IL-8
VEGF ELISA IL-17F
IL-17F C-13  5¢-20599 IgG-AP
VEGF CD34
Santa Cruz SP
1.1.3 PCR 1 Sangon
1 PCR

Table 1 Primer sequences used for the PCR amplication
Number

Primer sequences

5"-CAGCGCAACATGACAGTGAAGAC-3'
5"-CACCTCTTACTGCACATGGTGGAT-3'
5'-GCA GAATTCATGGTCAAGTACTTGCTG-3'
5'-CTC GGATCCTTACTGCACATGGTGGATG-3’
5'-CTCCAT GAACTCCGTTCCCATCCAGCAAG-3’
5"-GGAACG GAGTTCATGGAGATGTCTTCCT-3"

AN N AW N =

1.2
1.2.1 hIL-17F
10pg/mL.  PHA 24h
RNA c¢DNA
P1 P2 PCR hIL-17F RT-
PCR pUCm-T PCR

1.2.2  pSIV-1/hIL-17F

pUCm-T/hIL-17F P3
P6 P5 P4 PCR PCR1
PCR2 PCR1 PCR2 P3 P4
PCR PCR3 EcoR 1
GAATTC—GAACTC 462bp hIL-17F
20aa PCR3

pSIV-1 PCR

1.2.3
pSIV-1/hIL-17F pHIT456
pHIT60  2:1:1 6
50% ~ 60 % 293T
RV-hIL-17F
RV
293T 293T CPE
48 72h RV-hIL-17F
RV 293T
P3 P4
PCR
1.2.4 SMMC-7721
SMMC-7721 1 x 10°/mL
2ml 6 50% ~
60 % ImL RV-hIL-17F
polybrene
8ng/mlL. 37°C 6h 10%
RPMI1640 2.5ml/
3 RV SMMC-7721
293T SMMC-7721
72h 1:6
G418 500pg/mL
3
1.2.5 hIL-17F
G418 SMMC-7721/RV-hlIL-
17F DNA RNA
DNA P3 P4 PCR
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RNA P3 P4 RT-PCR
hIL-17F Western blot
thll-17F SMMC-
7721  SMMC-7721/RV

1.2.6

SMMC-7721/RV-hIL-17F
SMMC-7721 SMMC-7721/
RV 3
1 x10°/ml 100p.L 96
4
123d MTT
3

3d 1x10°  4C 70%

1.2.7 ELISA -6 IL-8

VEGF 3

2 %10’ /mL 0.5mL 24

4 48h

ELISA
-6 1L-8 VEGF
1.2.8 1hIL-17F ECV304
48h  SMMC-7721/RV-
hIL-17F SMMC-7721 SMMC-7721/RV
ECV304
ECV304 1 x 10°/mL

96 100p:L

100% 50% 25% 12.5% thIL-17F

100pL SMMC-7721

SMMC-7721/RV 4

1 2 3d
MTT ECV304
% = 1- / X

100%

1.2.9 BALB/C 10
4~5 2 5
SMMC-7721/RV-hIL-17F

SMMC-7721/RV
2 x 10"/mL
100p.L
0.5cm 5
em’ = X R

1.2.10 10%
SP
hIL-17F VEGF  mCD34
10
1.2.11 SPSS10.0
X =*s
2
2.1 hIL-17F
PHA PBMCs RNA P1
P2 RT-PCR 500bp hIL-17F
1A
PCR 500bp
1 B pUCm-T
hIL-17F
GenBank AF384857
by
— 2001
— 1008
—7i0
— 500

1 hIL-17F
Cloning and identification of hIL-17F gene

A RT-PCR of hIL-17F 1 RT-PCR product M 100bp DNA ladder
B Identification of pUCm-T/hIL-17F by PCR 1 PCR product M
DI2000 marker.

Fig. 1

2.2 pSIV-1/hIL-17F

pUCm-T/hIL-17F P3 P6

P5 P4 PCR1  PCR2

PCR1 PCR2 P3 P4

PCR3 PCR1 PCR2  PCR3
2 A

PCR 460bp

B EcoR1 BamH 1
2 C
pSIV-1  DNA
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AAT—
AAC Asn GenBank
pSIV-1/hIL-17F

bp bn
— 2004} — 2000
— 100 — 100
—]723“ — 750 3 293T
=300 — 30 Fig.3  Ildentification of mature recombinant retrovirus
— 230 _25*? in 293T supernatant
— Lo —1 1 293T supernatant control by PCR 2 293T/RV supernatant control by
PCR 3 293T/RV-hIL-17F supernatant by PCR° M DI.2000 marker.
2 pSIV-1/hlL-17F 2.4
Fig.2  Construction and identification of recombinant )
retrovirus vector pSIV-1/hlL-17F DNA PCR 4
A PCR of hIL-17F 1. PCRI product 2. PCR2 product 3.PCR3 A RT-PCR 4 B SMMC-
product M. DL2000 marker B ldentification of pSIV-1/hlL-17F by 7721 hIL-17F 460bp
PCR 1 PCR product M DI2000 marker C Identification of pSIV-
1/hIL-17F by restriction endonuclease digestion 1  pSIV-1/hIL-17F Western blot 4 C SMMC-7721 hil-
digested by EcoR | and BamH1 M DI2000 marker.
17F 20kD
2.3 hIL-17F
pSIV-1/hIL-17F  pSIV-1
pHIT456  pHIT60 48 72h 293T hIL-17F SMMC-7721
CPE 293T
293T
2.5
P3 P4 PCR 5 SMMC-7721/RV-hIL-17F
3 hIL-17F SMMC-7721
293T SMMC-7721/RV P>0.05
MTT hIL-17F  SMMC-7721
L 2 3
by
— 2001
— L0ui
— 750
— 500 B 20k
—230
— 108
c

4 hIL-17F
Fig.4  Identification of hIL-17F-transgenic SMMC-7721 cell line
A Tdentification of gene integration by PCR. 1 SMMC-7721 cell control 2 SMMC-7721/RV cell control 3 SMMC-7721/RV-hIL-17F cell M DI2000
marker B Identification of gene transcription by RT-PCR 1 SMMC-7721 cell control 2 SMMC-7721/RV cell control 3 SMMC-7721/RV-hIL-17F cell

M DIL2000 marker  C Identification of gene expression by Western blot 1 SMMC-7721 supernatant control 2 SMMC-7721/RV supernatant control 3
SMMC-7721/RV-hIL-17F supernatant.
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FCM 17F ECV304
hIL-17F SMMC-7721 2 2
MTT
0%
07 r T SMMC-7721
06 thlL-17F ECV304
0sf
G o4y 2 rhIL-17F ECV304
03F _ Xx+s n=4
02 b Table 2 Growth inhibition rate of ECV304 cultured by
' rhIL-17F supernatant in different time x +s n=4
orr Growth inhibition rate %
0 1 L - . - % 24h 48h 72h
f; : 100 13.30 + 3.48! 19.99+1.09°  29.68 +0.90°
50 6.09 +2.21* 12.82+£3.59°  21.09+2.53°
5 hIL-I7F  SMMC-7721 25 5.78 +3.85 8.30+4.86° 13.03+3.95
Fig.5 The effect of hIL-17F on SMMC-7721 proliferation 12.5 4.93+1.85° 5.81+3.05" 8.40+2.512

Osmnac-7721 O SMMC-7721:0y [l SVMO-T72HERV-W Z1FF

Compared at same concentration in different time 1 2 3 compared
with each other P <0.01 4 5 6 compared with each other P <

2.6 IL-6 IL-8 VEGF 0.01 9 compared with 7 8 P <0.01 7 compared with 8 P <
ELISA 6 SMMC-7721/RV-hIL-17F 0.05 12 compared with 10 11 P <0.05 10 compared with 11 P
-6 I-8 VEGF >0.05. Compared in same time at different concentration 3 6 9 12
compared with each other P <0.01 2 compared with 5 8 11 P<
SMMC-7721 SMMC-7721/RV 0.0l 5 compared with 8 P >0.05 8 compared with 11 P >0.05
P<0.01 1 compared with4 7 10 P<0.01 4 7 10 compared with each
other P >0.05.
11 2 0.5 SMMC-7721
SMMC-7721/RV 2.8
P >0.05 hIL-17F SMMC- 2.8.1 SMMC-7721/RV
7721 I-6 I1-8 VEGF 5 10 ~ 13d
2.7 rhIL-17F ECV3M4 11.6+x1.1 d SMMC-7721/RV-hIL-17F
7 100 50 25 12.5% 5 18 ~ 20d
thIL-17F 24 48 72h 19.2+0.8 d
ECV304 SMMC-7721/RV P <0.01
2.8.2 5
P<0.01 or P<0.05 8
P >0.05 rthlL-
1000 -
ao -
IS0
so0f T a0k T roof
~ ~ =0 ~ 00
\%L 100k g 200 %{!
o N w 00
200 m
LG - .
100 | ok wor
0 -_- A [ B i) C
6 ELISA SMMC-7721 I-6 1I-8  VEGF

Fig.6  The concentrations of IL-6 1L-8 and VEGF determined by ELISA

A B C Detection of human IL-6 A
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Fig.7 The effect of rhIL-17F supematant on ECV304 proliferation
(A,B,C)The growth inhibition of 12.5,25,50,and 100% rhIL-17F supernatant on ECV304 for 24h(A), 48h(B), and 72h(C), respectively.

[ ECV304 cultured by SMMC-7721 Supernatant;

B ECV304 cultured by SMMC-7721/RV Supematant;

B ECV304 cultured by SMMC-7721/RV-hIL-17F Supernatant.

N 5 (R 40 0 40 b o S 19 R B IR 2 (0.66 + 0.10)
em’ .(0.43 £ 0.10)em’; M FHERK K H(0.77 £
0.15)g.(0.44 £ 0.05)g. ¥ EFH 40 MH M E FH 2 &
BHERHBENTESREAMN BA(P <0.01),
HIR#N 41.38 + 11.15% . L5RFK N hIL-17F Z£H
RENAEMEAFEEHEEKKIER.

P i ‘Q‘Z
P 9& .,QSMMC-TTZIIRV
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Fig.8 Human hepatocarcinoma xenograft tumor in nude mice

2.8.3 BHBAS hIL-17F F35 % E hIL-17F 45
HREER(BENER FREEARABHEES
Hoep BAR G FORCR 575, T2 28 4K 40 i % B 4 &5
BAHAHE. EREVREANEARERBKAR
B RERIX hIL-17F,

B SMMCT720/RV-HILA1TF

% 2 ( x 200)
Identification of human IL-17F expression in
xenograft tumor tissue by TH( x 200)

A: SMMC-7721/RV-hiIL-17F; B: SMMC-7721/RV.

Fig.9

2.8.4 HHHEE AL hWEGF FikH M. VEGF H 3% 4
HREER(E 10, FEEARARAS
VEGF iZRAFRE RS HIAABRYTHAMS,
X5 &S MK E ELISA RS RREAH B, &
REY ML-1TF ERRE A FERE M H SMMC-
7721 FFRE4AME VEGF B &k,

s LR s as ¥ . &
10 BHEMHRA VEGF ik 59 %A HLH M ( x 200)
Fig.rl() Detection of human VEGF expression in xenograft
tumor tissue by IH( x 200)

A;SMMC-7721/RV-hIL-17F; B: SMMC-7721/RV.

Fig. 11

Detection of mouse CD34 expression in xenograft
tumor tissue by IH( x 200)
A: SMMC-7721/RV-hIL-17F; B: SMMC-7721/RY.

2.8.5 BHEASRMEER5SH:CD34 Ak
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