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 E:HH &M AdEasy 1l MmERKRZAMEALE KR HS>WHE F-5(GDF-5) A B & 48 5% & & 4k, 5t £ HEK293 @ ji
FHHNEENAMRAEE, Fik F PCRERe GDF-5 AHEANS 4 pMDI9-T F ,ARMBPEZ R B AR LEEZRBET
# i pShuttleCMV . Hind [l 8% 2., TH R E % Pme | B X A B LR RE. LS RBETRERE
pAdEasy-1 ¥ B % S KM% A @ BISIS3 A Em B N A AR BRETH, FAF Lk, Hind [[ Bl mik ik, ¥ Tahn
F R, IR HEK293 40 86, & K R & 4% 5% & Ad-GDF-5, 4 %] £ 1 Western blot, TCID50 i %f Ad-GDF-5 #t /7% & % & A= &
B, R % PCRF #4354 GDF-5 KA %4 1.7 kb, A Bl 52 £ £z A B 5 GENBANK F A GDF-5 % B /7 7] 48
Bl ., pShuttleeCMV-GDF-5, pShuttleeCMV-GDF-5-AdEasy-1 £ Hind [l B33 2 K144 1.7 kb 9 K B, 5 GDF-5 X 48
# . Western blot £ % Ad-GDF-5 % % HEK293 /s X & A& R # GDF-5 & &, AL R AN RS M AT # % A GDF-5
ABWEAR A FHARFHEE 5.6X10° PFU/mL #9 T4/ % 4. 4ik A M AdEasy- 1l BRFH KR ARIMET #HFA
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Construction of genetic recombinant adenovirus carrying human growth and differentiation
factor-5 gene by using AdEasy-1 adenovirus vector system”
Luo Xuwei ,Liu Kang ,Chen Zhu , Zhao Ming , Han Xiaowei ,Bai Yiguang , Feng Gang”
(Research Institute of Tissue Engineering and Stem Cells , Nanchong Central Hos pital /Second
Clinical Hospital Af filiated to North Sichuan Medical College , Nanchong,Sichuan 637000 .,China)

Abstract; Objective To construct the genetic recombinant adenovirus vector carrying the human growth and differentiation fac-
tor-5(GDF-5) gene by using AdEasy-1 adenovirus vector system and to amplify and prepare the recombinant adenovirus in HEK293
cells. Methods Human GDF-5 gene obtained by PCR was inserted into plasmid pMDI19-T and the 1. 7 kb GDF-5 ¢cDNA sequence
was cloned into the adenoviral shuttle plasmid pShuttle-cytomegalovirus(CMV) of the AdEasy-1 system. It was identified by DNA
sequencing and a digestion with Hind [l restriction enzyme. The resultant pShuttlee CMV-GDF-5 was used to generate the adenovi-
ral GDF-5 vector through homologous recombination with the adenoviral backbone plasmid, pAdEasy-1 in BJ5183 bacterial cells. It
was selected by kanamycin and identified by a digestion with Hind [l] restriction enzyme and amplified in XLL10-Gold competent bac-
teria. The DNA of recombinant adenovirus vector was finally linearized by Pac | and the adenoviral recombinants were used to pro-
duce adenoviruses in HEK293 packaging cells, resulting in an Ad-GDF-5 identified by Western blot. The virus titer was assayed by
TCID50. Results GDF-5 cDNA sequence obtained by PCR was 1.7 kb. Gene sequencing results indicated that the sequence was i-
dentical with the one in GENBANK. Cloned sequence 1. 7 kb(GDF-5) was obtained by a digestion with Hind [ restriction enzyme
after GDF-5 ¢cDNA segment was cloned into pShuttleeCMV and AdEasy-1. Western blot showed that two bands migrating at ap-
proximately 15 and 55 kDa were clearly observed in PVDF membrane. These data confirmed that HEK293 cells expressed a large
number of mature GDF-5 protein after infected with Ad-GDF-5. Our research results demonstrated that recombinant adenovirus
vector GDF-5 was successfully constructed. The virus titer was 5. 6 X 10° PFU/mL. Conclusion Recombinant adenovirus vector
carrying the human GDF-5 gene is successfully constructed by using the AdEasy-1 adenovirus vector system. Moreover, the Ad-
GDF-5 with high titer is prepared. These provide the basis for further study of the biological function of GDF-5 and the gene thera-
py of its related diseases.
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PRSERCE A B RE KREERE TR E & )R
KATH G TR E Z WU ) 2 O T A
T R TR AR TR R, X GDF-5 % N 30k K
AR G5 B RIVA T 10 T 9 B A T B2 A0 (A I o 4 2 o 25K )
9o B AR 2 AR R B IR N O R AT IE R R R IR YT
B GLME . BN IR B F B Y AdEasy-1 4l
i 97 T A3 AR B A i e e R L o T T R )T I g M R R
Sy Z4EE S A AN M . HLAT 96 A MR IR Bk 7.5 kb AR
So AT G LR 2 M0 2 2 A 2R 4 1Y ik R [ O i 4 B R L A
A N GDF-5 B[/ 1 52 11 5k b 280 =0 2 R 3 . S o — 25 OF
5% GDF-5 1) A= ) 2= Ty g B JLAH S5 09 119 2 PR IR T 5 Sl

1 #R5F%E

L1 B R T 4R BORL pShuttle- CMV | i 5 35 B 28 Ok
pAdEasy-1.K B ¥ % & DHba, BJ5183., XL10-Gold &% HEK293
Wy Stratagene 4t ), J& A pMDI9-T i 7 & . 0% ¥ 5 B2 i
(CIAP) Iy B Takara 23 &), kL $2 BOK ) & 8 A Qiagen A #] .
Pme [ i .Pac I B .Hind [l B .85 141  New England Bio-
lads 24 &, TADNA & 45 g W) [ 1 fg 4 %) T8 28 7], GDF-5
YA | Biopham 2 7, FBS.DMEM #J § Hyclon 2 ],
PCR i & W B Fermentas A 7], PCR 514 & A 5 % B W 7
H R 4 SRR BB BR A B S8 A

1.2 J5¥k

1.2.1  GDF-5 Jt A 3 & 2] 2¢ #82 R0 pShuttleCMV 4R 4i&
GENEBANK | A GDF-5 # % A J¥ %] (NM000557. 2) , ] H
Primer 5. 0 # {383t EiiF514 :5'-ATG GGA CTG GAT ACA
AAC ACA CAC C-3', R8I #.:5-GGT GTG TGT TTG
TAT CCA GTC CCA T-3", PIA K788 RNA by B 4%
SR cDNA LM PCR 4 1 2 o S 454 H:95 C HiAS ¥ 5
min, 94 ‘CA8PE 1 min,59 CiB A 2 min,72 ‘C %l 2 min,35 4>
PEA G 72 CHEAR 10 min, MUK [EY GDF-5 DNA Jf:4f A 8] 5
2 pMD19-T, #li 42 ki DNA 473 B 7 % 5% . Bkl DNA Al
ZERR Bk pShuttle CMV %2 Hind [l B 4] /5 TADNA % # i
16 CoRIRERR B 7= Y& 16 K 8 75 1 DHOSa, $6 HCFH M 2
ATE G R T4 TR DNA, Hind [ F§ ) % @ 15 5 0 &
4 i i A 4 S pShuttle CMV-GDF-5,

1.2.2 210 RR 56 ORI B dE R 4 BRR R B R T R
pAdEasy-1(33.5 kb) i #54k CaCl, 4 1 BJ5183 &K Z 2 40
A E 25 kV, % 25 pF, BB 200 Q). Pme I B4
pShuttle-CMV-GDF-5 i H £k £ £k . A 3K [ lg 81 7 97, A
CIAP i Z EBEIR L5 i 5 16 & pAdEasy-1 iy BJ5183 J& 2 7%
AHTE . PRIBCPH P B B T i B2 BTl DNA, Hind (Il B ) %
LB E B EY T A 4% 8 pShuttle CMV-GDF-5-AdEasy-1, ¥
&2 R 5 3R A XL10-Gold 18 B2 75 40 i 4 1, kit 42
BTk 25

1.2.3 ARG S 3E K E P L Al kA T 2
HEK293 4l ffi4% 5X 10° A/fLE R T 6 LA, %5 2 K Pac
1 Y] 8 20 Bk I8 Uik 6L 22 97 % HEK293 #i il 5~7 d i
R4 s 78 S B (CPED J& W2 993 3 L1 W AT Western blot 4
FER TR O, U CPE FRMEALR T i W, i 4 9 Ad-GDF-5,
KA1 = R B, R ] CsCLBR B O ik Al ik (4 'C L, 32 000
r/min .0 20 h) o HRJE . FE 96 FLAR b R A o A SR R R
1t (TCIDso ) ¥ 5 I 155955 25 104 2

2 &% ES

2.1 JkL pMD19-T-GDF-5 3£l J¥  GDF-5 44 ¢DNA £
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it PCR 4" 88 B B W e s VK J5 » PT AR B R/NZ g 1.7 kb 1
B .5 GDF-5 K/h—30, WL 1, JE B3 45 BAE S T &
1 H 2 A 5 GENBANK Hi(i A GDF-5 2 ¥ 51 — 80, R {3
T A kS 501 A Z AR 1 B8 AL JF B L IR 52 kL pMD19T-GDF-
5 A LT .

—10 kb

— S5 kb

— 3 kb

— 2 kb

1 GDF-5 &1 cDNA ¥ 1%

2.2 &4 ik pShuttle CMV-GDF-5 1) % 5 & 41 Jii ke
pShuttle-CMV-GDF-5 233 Hind [l EEHI .1 % Bt IS0 5E i v bk
Ja AR B 5 WA R — 3% 1.7 kb (GDF-5) il 7. 5 kb
(pShuttle CMV) B4~ | Bt K 4 Hind [l B§ V) A 55 41 5067 fL Ik
B35 W KANEFR A R B 2428 9.2 kb, 3E W] T KL
pShuttleCMV-GDE-5 N # 44 GDF-5 DNA, % i pShuttle-
CMV-GDF-5 f## s o, W& 2,

M :DNA #3i2# ;1 pShuttle-CMV-GDF-5;2 . GDF-5/Hind I ,
2 &= 4B FHi pShuttle CMV-GDF-5 [ EEY1 £ &

2.3 TEYLNEE TR pShuttle CMV-GDF-5-AdEasy-1 (1) %
FE - YRR A R B ME v R L BT 41 B % W KL DNAL £
Hind [ ) 35005 A% 88 S i vk 15 B KNS 1.7 kb 19 R B
5 GDF-5 K/NARFF; A4 Hind [ B§ Y0 A4 = 20 15 90 35 kL 5
TR /ANAF 29 35,5 kb, 2 V) 56 22 45 R W, 5 41 I 9w
# Jii &0 pShuttle CMV-GDF-5-AdEasy-1 # 8 i Iy, 45 3 W,
K 3,

2.4 HMEETYN Western blot 58 W HUH 41 IR 5 5%
g HEK293 40 fg 3 d J5 9 3 1S 1T Western blot 43 #t ,
WE IS UG H B /N g 55X 10° (15X 10° [ TG 45 28 11 44, 4%
5 GDF-5 i R4k 1 & I 24 J5 14 AL BRI . &5 Feng 2557 19 4R
E—3 R LW P 7 7E GDF-5 & H . B Ad-GDF-5 J&
HEK293 41 fifi f5 K K35 i GDF-5 41, WLIA 4,
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M: DNA #1095 1: pShuttle CMV-GDF-5-AdEasy-1; 2: GDF-5/
Hind I .
& 3 EHRH S R pShuttle CMV-GDF-5-Ad
Easy-1 K BB £ &

95X 10°

72X10°

43X10°

34 X10°

26X10°

17X10°

10X10°
4 Western blot # Il GDF-5 & B & iX
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2.5 FAMRBEENLRELRMHENRE B5 pg B R
KiZe Pac T BEYILRMEAL g I 2 )5 7%+ HEK293 41 g . 26
5~7 KRBT W @AY CPE. 4075 5 | ] B 3 o 3 4 1A, 4
ER BRCIR R B0 0 40 DA KE FRIMRE 1 R B8 T 45 B85 5 40 M
i A, BT 2 B FE Ad-GDF-5 £ HEK293 4 g i & 2.2 i
WA 5. RE Y — I —Ra Bk S I KR R
W - CsClL B B0 4lifk Ad-GDF-5, 22 TCID;, 3 W K & 5 X 36
PS5 5 B M 5. 6X10° PFU/mL,
3 i it

FR BB N FE BB EERE, R
95 B2 B AT A VR YT T R R B & 0 IR T I — B PR B 3
L RKIEA R 30~35 kb Y A4EE DNA JG . BT IRI% 7 2
RS T 1 B I 3 BB SRR AU AT T R S RO o S BRI
1o L5y e 20 R0 A 55 R o TRV 76 8 PRTR 7 UL A T T Y
7 FH T SCRIBF M. 1998 4F He U # 3 T AdEasy %
SRR ARG SR E R R., AR EEN
AdEasy-1 Ji 8k R4 )8 T4 1 4 E1 X (1~3 533) fil E3
[X (28 130~30 820) RUHL B AL 5 B 7 (Ad5) # ik &
G5 SR B A L S A IR R R R G, EL X R 1Y BR R
LR A TR E R AR 1 HEK293 40 i ol LASR #h E1 X Bk,
AR R G R G T IZ BN L S P A O T e T R 5k
N EFNAR NS HE 0 5 HLA o % e 6 i T 0 B T 4 U =
Zealifb )5 ol Lk #] 10" PFU/mL; Hofm L4002 , e YL 4
ZERNAE 4> 24 A0 M0 5 FF HA K AR A MR FEHE B B ik 7.5
kb, 53 4h, 4 G PR AT B I AR B ORI A AN i
PR2H o, 4 A 28 738 XU W B L AR A B A 35 TR 3k AR R R A
e 5 il L o 4% 7 B . w3 Aok A ool 0 15 1 i R A o A
B o

GDF-5 fiE N B8 E WIS K R E T 05 N HCE NS
BEHE T B GRAREESRETT RRIERE L4 KiEk
HRE TR . SR ZEEE M R R LT H B 5
HE I 5 OB H Y 00 A Bt a5t R e O Bl MR N A1 S G
TR SE » 2RI 8 W i e 04 b B D B R R N
I Q= I N S L 7 O S L VAR S o S 14
Sh [ P AMNIF T 6 & B GDE-5 28 [N (1 28 728 5 8 6 35 % (OA) |
i 18] 7538 47 94 28 (IDD) 45 958 5 19 & A= R B % VI AR 56, HL % A
GDF-5 & & B A8 [ L s ME Rl 85 E 4 TR M BURT . R
Tilk— W5 GDF-5 () 4 ) T fig K HAE OA . IDD %5 A 36 352
973 3 BRTAR YT T i N A L AR 5T M 8 T 53 A GDEF-5 (1 3 41 iR
9o T A 1R O T 4%t v T R 0 EE A I T

ARAFFEA A AdEasy-1 & 584 2k Ak (¥ T 41 ik pShut-
tle-CMV-GDF-5 H 5% 4k & I 5 # B 4400 KL pAdEasy-1 i) K
B A5 7 BI5183 2 A AN T L EAT I Y i sk R R AL, RARE &
i 36 Hk T BH P B8 %, Hind [ A U0 %8 52 - 6 49 30 1) 2 201 7 05 25
Ji ki pShuttle-CMV-GDF-5-AdEasy-1 # A X1.10-Gold #8 & %
AN REAT B3 L Bk DNA 28 Pac | BT 4P 4k g B 4 40 22
J& - g HEK293 4 ffa . % Ad-GDF-5 474028 382 9738 . 4
AR B RE o R AN P P9 IR TR 4 9k R AR S R PR M R AR
1R A R A PR Lk TR R L S 6 R I g L B ) A9 3
e T BE A ) T AL AR T R B A AT B

ARWFE A AdEasy-1 #ifk R GBI M & T #4 A GDF-
5 5 TH I RO AR IR L T S e G AN At Ak S A B e T B (e
(5.6X10" PFU/mL) B 5 41 I 9 7 - AT o iff — 26 IR A B 5
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