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Construction of gene therapy vector rAd—preS1 and identification

of liver cell targeting function
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(Children Research Center ,the Children’s Hospital ,Chongqing Medical University)
[ Abstract)Objective ; To prepare the recombinant adenoviruses carrying gene fragment PreS1 and to detect tropism of liver cell infect—
ed—virus. Methods : Fiber DNA gene fragment containing PreS1 gene was designed and amplified and inserted into the pAdEasy-1.
Fiber DNA gene fragment replaced wild fiber DNA fragment then produced rAd—preS1 by homogenous recombination. After being
confirmed by restriction enzyme digesion,human embryonic kidney cell lines were transfected with pAd—preS1 to get rAd—preSl.
Protein expression of preS1 was detected by Western blot. Human normal live cell L02, human lung cancer cell A549 human larngy—
neal cancer cell Hep2,human overian cancer cell SKOV3 were infected with rAd—preS1 respectively and rAd was taken as negative
control group. Green fluorescent protein(GFP) expression of each cell were observed and manifested by virus titers. Results ; Restric—
tion digestion confirmed the consistent of recombinant vertor. Western blot results showed that protein molecular weight was about
63 kD fragment stripe. Transfection results showed that GFP expression were higher in L02 group than in A549,Hep2,SKOV3 groups
(P value were 0.000). There was no staitical differnece in GFP expression among A549,Hep2 and SKOV3 groups(P>0.05). There
was no staitical differnece in GFP expression among control groups (P >0.05). Conclusions : Recombinant adenovirus vector rAd—
preS1 demonstrate its function of tropism to liver cell in vitro, which will be the foundation for the research of gene therapy of PreSl
for hepatic diseases.
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47 aa (1 Fiber & I T, ti g ot &0 AL DR R
FIEAT A, A R R /1N .2 081 bp,,
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1.2.3.2 ZHAEIE AR i PRI fF A% FE IR 80% 22 A
it 2 e T AL ARG 7 rAd—preST, 4L A3 31 F A [ AR B T 2 1Y
TG BRI P AN (R RPN S 3 R BRI . 10410°,
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1 EARREEEEAN pAdEasy-1-PreS1 £ EE

Fig.1 Identification of pAdEasy—1-PreS1 plasmid
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Fig.2 ldentification of recombinant adenovirus plasmid
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M 1 2 3 4 5 6

1. KD 4 preS1 HEIZE T ;2. KD #9 preS1 HAYET53. KD
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Fig.3 Expression of preS1 protein detected by Western blot
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Fig.4 Gerneration and amplificationof rAd—preS1( 100 x )
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preS1 w4l D 41 GFP KAWL ST A4 B4 C4, 2R
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A549 G E Hep2 e

I rAd B 5
Hep2 26

L rAd B G5
A549 DGR
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A5 L (A B .C 150515 D A b PR 0.000) ;A
B.C 41 GFP ik 2 F G124 L (A B 410 P=0.772;A |
C 41[A] P=0.897;B .C 41iA] P=0.677,3>0.05);rAd X R4 441
(8] GFP Rk 22 SR Tegn 243 3, 102 4 L4l GFP =2
AR TR L, P=0.000, 177 At 4T A 52 56 20 5 ) iR 4
GFP Fik2EF G258 L,

C. SKOV3 Pt

St LI [] A '
G. rAd-preS1 JEYLJ5 H. rAd-preS1 J&HLJ5
SKOV3 5K L02 Bt

K. rAd Y5
SKOV3 26

L. rAd &Y )5
L02 %

Bl 5 4 FBaTE rAd-preS1 & rAd BEREHFXE F KRB R 3Tt (100 x )
Fig.5 Comparsion of oridinary light and fluorescent pictures of 4 kinds of cells after rAd—preS1 and rAd infection( 100 x )

rAd-preS1

rAd

GFPFIRFEE (efu/ml)

A549 Hep2

SKOV3 LO2

El 6 4FhparhEARRE rAd-preS1 REF A RRRES rAd BELFERIEE( x10°)
Fig.6 Comparison of virus titers in A549,Hep2,SKOV3,L02( x 10°)

F1 EWARITHRAE 4 MMAMBRRELERR RS ( x 10° efu/ml,x +5)
Tab.1 Comparison of infection titer of four cells in experiment group and control group ( x 10° efu/ml,x +s )

ZH 5 A4 (A549) B41 (Hep2) C41 (SKOV3) DZH (L02) F1H P1H
IR rAd-preS1 7.47 + 036" 7.56 + 0.26™ 7.43 031 18.96 +0.51° 713.670 0.000
X HAZH rAd 8.74 £ 0.41 9.39 + 0.58 8.68 +0.47 9.03 +0.38 0.666 0.596

e, G A 45 B.C.D 4H 4D, BAHS C.D HHE e, C 45 D HHES d, S0 2H S5 0T NA 21 L g
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AR, PRI AE LRI AE N F 2 R 58
PR AT 7 T E 2 S B Bk i (H L RYR Y7 7
JH R v 1 iz FH & JATS 92 1%, LIS 5 DRIA 7 FE
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A HE LR pAdEasy System & RS, 7F
- EERIEIE A B ) B preS1, & & PreS1 21~47
7 aa IREEAUHFTEF BEH T, B4 ET A 47 R P
A, 3 2 5 PR B 21 R A5 Ty v 4 2 TR pAd -
preS1 -5 R IREBE , i Il AR 4R E | I ok
fih K FLA RS A ) 45 SC B LS MY RS S S S B 55
B2 A ] (SR 5 5 Y HEK293 4 i, A h 4]
BRI REER A rAd—preST F147H8)

2 F i It Fiber J5 BT A5 (48 18] M 2 21 AR
FEAUA rAd—preS1 55 4% HEK293 4l , 2460 H 5L
PreS1 R 7ENGFEAN A H IR H ik, A EH 4
NN T rAd—preS1 Ay 02 Hep2 ,A549 SKOV3
S L2 AN (AT I A e R RO B R
TN A T AR GFP (R Ik AR I
TIEIC, X5 20 LR e i B A T LU S T b, &5
TIRSCEZH 102 4AMIZH A Hep2 \A549 SKOV3 4 fifg
2 1 TN A 0 25 5 Hep2 \A549 SKOV3
AN A) 22 5 Toae T2 S TR HEZH A 102 \Hep2 |
A549 SKOV3 4fiffd 4[] 22 F o ge it 2 S ; 5Ly
LO24 I GFP 2235 B 5l iy T X REZH i 28 F A1 Tk
T I Y 2 G 75 rAd—preS1 X 40 0 (1) 55 FAE
A 4 | T AR IR T cAd JCIL MR . DR A
A1 S 540 A s T WG I R 2 R AR
rAd-preS1 X A4 AT R IE 1k

25 TR AW R ) A e 4 R B R PR
JTHMR rAd—preS1 3545 E0RE B Fak | [ A
T AR AN S i 7N 3% ARG A IE B AT i A R )
S g Pk, ELGE At A 20 A 40 e TG e S

SR rAd ZRIE RT3 AR preST R IR KP4 i
H AR AS DS 15 B PUET 7P A%
D IEDRGYY BIAE 5t B BRI, O N — 4
WFFEAL 1 AR 73T T At

£ £ X M

[1]  Fu Y,He J,Shi C,et al. Advances in helper—dependent adenoviral
vector[J].Acta Microbiologic Sinica,2009,49(2).147-152
[2] Park R J,Graham F L.A helper—dependent system for adenovirus
vector production helps define a lower limit for efficient DNA pack—ag—
ing[J].J Virol,1997,71(4) :3293-3298.
[2] Schiedner G,Hertel S,Johnston M, et al.Variables affecting in vivo
performance of high—capacity adenovirus vectors[J].J Virol,2002,76(4) .
1600-1609.
[3] Dash S,Rao K V,Panda S K.Receptor for pre—S1(21-47) compo—
nent of hepatitis B virus on the liver cell:role in virus cell interaction
[J].J Med Virol,1992,37(2):116-121.
[4] Bruss V,Gerhardt E, Vieluf K, et al.Functions of the large hepatitis
B virus surface protein in viral particle morphogenesis|J].Intervirology,
1996,39(1-2):23-31.
[5] Xie Y,Zhai J,Deng Q,et al.Myristoylated PreS1—domain of the
hepatitis B virus L—protein mediates specific binding to differentiated
hepatocytes [J].Hepatology ,2012.doi ; 10.1002/hep.26181 [epub ahead of
time].
[6] Meier A,Mehrle S,Weiss T S,et al.Entry of hepatitis B virus:
mechanism and new therapeutic target[J].Pathol Biol (Paris),2010,58
(4):301-307.
[7] Tyler M A, Ulason I V,Borovijagin A, et al.Enhanced transduction
of malignant glioma with a double targeted Ad5/3-RGD fiber—modified
adenovirus[J].Mol Cancer Ther,2006,5(9):2408-2416.
[8] Mahasreshti P J,Kataram M,Wu H,et al.Ovarian cancer targeted
adenoviral-mediated mad-7/11.-24 gene therapy[J].Gynecol Oncol,2006,
100(3):521-532.
[9] Sung V M,Lai M M.Murine retroviral pseudotype virus containing
hepatitis B virus large and small surface antigens confers specific
tropism for primary human hepatocytes:a potential liver—specific target—
ing system|J].J Virol,2002,76(2):912-917.
[10] Shi Y J,Gong J P,Liu C A.Construction of a targeting adenoviral
vector carring AFP promoter for expressing EGFP gene in AFP—pro—
ducing hepatocarcinoma cell[J].World J Gastroenterol,2004,10(2):186-
189.
[11]  SHERR, WA R BT, 2. DL LT RN B 0 2R AR A L IR 3
SPWFFEN] PRI A4 , 2003, 11(6) : 344-346.
Han J Q,Hu D R,Hu X L, et al.Approach to transforming hepatitis B
virus as a gene therapeatic vector[J].Chin J Hepatol,2003,11(6) :344—
346.
[12] ST, #y2ete  20Ee | S5 0 20 I R AR X 2 28 A A 7
[T RTG53 , 2009, 17(9) : 707-708.
Zhang M M,Gou X H,Li D H,et al.Construction of a recombinant ade—
no—-associated virus hybrid vectors with the HBV capsid for gene thera—
py of liver diseases|J].Chin J Hepatol ,2009,17(9).707-708.
[13]  Douglas J T.Adenovirus vector for gene therapy[J].Mol Biotech—
nol,2007,36(1):71-80.

(WAL AR



