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Abstract

AIM: To construct a recombinant replication-
defective adenovirus vector carrying TNFo-scFv
and to obtain high-purity virus solution by viral
packaging, purification and titration.

METHODS: The TNFa-scFv gene was amplified
from the PUC57-Amp vector and cloned into
the shuttle plasmid pDONR221. The resulting
pDONR221-TNFa-scFv was identified by DNA
sequencing and then co-transfected into bacte-
ria carrying the adenoviral backbone plasmid
pAd-CMV-V5-DEST to generate an adenoviral
plasmid carrying TNFa-scFv (pAd/CMV/V5-
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DEST-TNFa-ScFv) by homologous recombina-
tion in bacteria. After the pAd/CMV/V5-DEST-
TNFa-ScFv vector was transfected into 293 cells,
the transfected 293 cells were infected with
adenoviruses. The expression of TNFa-ScFv was
detected by cytopathic effect and Western blot.

RESULTS: PCR amplification, restriction analy-
sis and DNA sequencing verified that both the
recombinant shuttle plasmid pDONR221-TNFq
-scFv and the recombinant adenovirus vector
pAd/CMV/V5-DEST-TNFa-scFv were correctly
constructed. After amplification and purifica-
tion, the titer of recombinant adenovirus was 2.5
x10" TCID 50/ mL after proliferation in 293 cells.
Western blot analysis demonstrated that TNFa-
scFv was expressed efficiently in 293 cells after
infection.

CONCLUSION: The recombinant adenovirus
vector Ad/CMV/V5-DEST-TNFa-scFv has been
successfully constructed, which lays a foundation
for further study of gene function and therapy.

© 2013 Baishideng. All rights reserved.
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scFv), scFv &) F 3 P8 TR R BHDR H A4 1 56 e
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1.1 A4 A1 TNFa-scFv H I K2 i4pUCS 7-Amp
1 b am g% o w B it PR Bk pDONR221
Jl95 25 &k B Akp Ad/CM V/V5-DES TAI 41,255 41
Ha#K293 %) H inZ KMixcrobix-Biosystems /A 7] ;
Taqfif A € EInvitrogen/ w7 iy FREITE VI
fE. DNAZEHNE A INEE KFermentas/A @l 7= fi;
ORI £ SE 41D N A2 & b
Axygen/ 7= iy 8 FHREBOR A &4 56 EBio-
RadA vl s Pac 1 Mg 26 EINEB 2 ) 7™ it %
ZARBITEDHS ol 3 5% [E Stratagene 23 7] ; 41
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. FRIZARIE 0 B IATTBIRATTB2E AT
. TNFo-scFv-ATTB1: 5-GGGGACAAGTTT-
GTACAAAAAAGCAGGCTTCGCCACCATGC-
CATCTTCTGTCTCGTG-3' TNFa-scFv-ATTB2:
5-GGGGACCACTTTGTACAAGAAAGCT-
GGGTCTTACTTGTCATCGTCATCCTTGTA-
ATC-3', UL TNFa-scFvIE R 3 APUCST7-
Amp 54, TNFa-scFv-ATTB1/ TNFa-scFv-
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1 H 1 BEW AR i 20 il EATTBIFIATTB2/F
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5568 CHEMF10 min. 1%35 IE B HIK 2> 29
PCR™#), 2 H 1 1 B

1.2.2 M 9m 3 F 4R #pDONR221-TNFa-scFv
Fo B 42 R AEpAd/CMV/V5-DESTR R & 284
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WA # A 5 #%, TNFo-scFv-ATTB1/TNFo-scFv-ATTB2 4 5|

GDEE & k" NP s bp bp

oA R YIEAT R PCR, R4 B VL w R FILB

TNFo-ScFviy b ki gestrh ) SRR, W H 3Tk, 43 %1

ARk A T T o

ATNFo.ScFvA  HEAT B8 A e S B Kl e %6 5 . oF e 1E 1 5000

";’ ;jiiﬁgi pDONR221-TNFa-scFv§f*$§Iﬁ*§L%%H<J H 1 - 1000

wwmT mme e TBL ELRIIEE INRAWER T, T4 4 730

B MRINR RRipAd/CMV/VS-DEST L(H 35 i £ 416

B RARZE A, BEE attR1IFIattR22 [A]), PCRZBHUN: 94 C AR 100

AR 3 min, T3S PCRIFIRO4 C 305, 57°C 30,

TR, g 72°C 90 s), IJa72 "CLEMS min. B P IR N
B RLBEUIRIE RN PR I%. BRECPBL LA 3000, 2000, 1500, 1000, 750, 500, 250, 100 bp). TNFa:
() B v B, BATE AN 1, $RIUTORL. Thermo Nano-  IEMWER Fa.
Dropill & ALK JE .
123 #4085 A TNFo-scFved &, #ELRT1 d, 3 min, 10%SDS-PAGEH Ik, # 5 K= 5
LE6 LI NS X 10293418, % B B I 41 Yett; HYKELEN100 V 2 h, PBSYEZ3IK, TTBS(
Wil 4 FE 2050%-60%. BUTRp Ad/CMV/V5- 0.1%Tween-20{PBS)+3%BSA¥f 411 h, A
DEST-TNFa-scFv 3.2 pgfflPac 1 iyt By/a iy TTBSHI%BSAMEER—Fi(1 © 1000), 4 T,
SR, ZEIVUIE, % T250 uL Opti-MEMeh, fijy TTBSUEH3I, MAMERR —Fi(1 © 2000), i
Lipofectamine-2000 8 uL 5250 uL Opti-MEM, % 112 h, TTBSUEA3IK, IAJKHIDAB/H,0, % (4.
MRS min, FARIRA), FEEIF F15-20 min. Ff
HH A IMA2934 o, BRSNS, 2 o N
A BT 50 4 T B e b, B8 2.1 B R E4 N BEHPCRY 3 LI TNFa-
5. 9134 Lipofectamine- DNAIE & MM Feie ScFvIEK 3 ARPUCS7-Amp A AH, PCRY 1
3 HR BT DMEM+10%FBSHi 3k, 37 ¢ TNFo-scFvH (R B, BT 1 i A B T
BRI AL, $EU36-48 hm gy 922 DPAIRITRC M.
&, AIEEN0 cm I FERR, JEti23 ¢ 2-2 FRAMPDONR22I-TNFo-scFviy il
BB Bt ok ge sk, 5.7 A A B dpey  PORER HETBRTNFa-seFvRALE 4k
B, B AW R B, s pDONR22L L, Fefb KAt HDHS a3 3
104 B RANT 55 e o3y A, PREFAYESRE, SERUSCRL, LUSORL A AR,
WA T 10 emEE e, B a g uas ik TNFo-seFv-ATTBI/TNFa-scFv-ATTB2 5|%)
£180%-90%I, MIA100 LAyl iy AATHEPCRESECRR). FITEIRIZIY, PCR
BROR, RIRRAL, BRI, HE U e A BH A 1) v [ 28 R B B 2l Ak 5 I Ty, 3R
80%-90% I 45 [5] I VR (A KL J5 2-3 d), & THIRITPAISE A IEH. TNFa-seFv AN TAI T
Jea8 hiGWORE; BRI SsE g s kan ATGCCATCTTCTGTCTCGTGGGGCATCCTCCT-
R Fr (S 04, -80 °C/37 “C I B iRk, 3000 GCTGGCAGGCCTGTGCTGCCTGGTCCCT-
vimin B0 15 min, B ANEE (1 Fig(sE GTCTCCCTGGCTATGGCCGAGGTGCAGCT-
LR ). BOw 13, Eoefli b AR GTTGGAGTCTGGGGGAGGCTTGGTA-
B 995 T R L 293 40 Y, S R gea it CAGCCTGGGGGGTCCCTGAGACTCTCCT-
(2910 d), CECREHE (40 9% 2524 B (cytopathic  GTGCAGCCTCTGGATTCACCTTTAGCAGC-
effect, CPE)[I7LEL, 175X B4 A4 CPEH . TATGCCATGAGCTGGGTCCGCCAGGCTCC
1.2.5 TR % HF PTNFa-scFviiWestern blot AGGGAAGGGGCTGGAGTGGGTCTCAAG-
R R ARIGR A SR I EA N SK  TATTTCTTCTACTGGTGCTTCTACAACT-
Y293 A4 B AH, HBCAE AN EXF TACGCAGACTCCGTGAAGGGCAGGTTCAC-
IR T I R R, BEAT S ENE st CATCTCCAGAGACAATTCCAAGAACACGCTG-
. BIINA2XSDS-PAGE FFEZEM, 100 'C  TATCTGCAAATGAACAGCCTGAGAGCCGAG-
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FTNF a4 #
5000 : R ) B R R R
1000 922 | TR, Hit—
750 = % B % % TNFa-
3 scFvst A& %
100 3 W BT 4 63T 5T
3 # B AR K R

T RAFes .

2 ERMEAPDONR221-TNFa-scFVENEISEPCRETE. 7k
JE1: Marker DL5000(M 2 T251245000, 3000, 2000,
1500, 1000, 750, 500, 250, 100 bp); 2: FHMEXFHE (L
PUC57-Amp AIEHR); 3. 5: [HEETEEPCRY HE4EE; 4: [H
PETIBEPCRY 145 5. TNFo: MREIATER F-a.

B 3 pAd-TNFo-scFvERRAIHIPac
| B8ED. 1: Marker 15000(M 1
R 915000, 10000, 7500,
5000, 2500, 1000, 250 bp); 2: Pac
I B&LHpAd—TNFa—scEv/iikr; 3:
Pac 1 BV /S HIpAd—TNFa—
scFvjithi. TNFou: JEEIAGERFa.

GACACGGCCGTATATTACTGTGCGAAAGGT-
GGTGCTGCTTTTGACTACTGGGGCC
AGGGAACCCTGGTCACCGTCTCGAGCG-
GTGGAGGCGGTTCAGGCGGAGGTGGCAGC-
GGCGGTGGCGGGTCGACGGACATCCAGAT-
GACCCAGTCTCCATCCTCCCTGTCTGCATCT-
GTAGGAGACAGAGTCACCATCACTTGCC-
GGGCAAGTCAGAGCATTAGCAGCTATT-
TAAATTGGTATCAGCAGAAACCAGGGAAA
GCCCCTAAGCTCCTGATCTATAGTG-
CATCCTATTTGCAAAGTGGGGTCCCAT-
CAAGGTTCAGTGGCAGTGGATCTGGGA-
CAGATTTCACTCTCACCATCAGCAGTCTG-
CAACCTGAAGATTTTGCAACTTACTACTGT-
CAACAGGCTAATAATGCTCCTACTACGTTC-
GGCCAAGGGACCAAGGTGGAAATCAAAC-
GGGCGGCCGCGGACTACAAAGACCATGACG-
GTGATTACAAGGATGACGATGACAAG.

2.3 pAd-TNFa-scFv #iPac | Bednd ik B 4]
Ji995 2 TR p Ad/CM V/V5-DEST-TNF a-sc Fv ]
Pac 1 WiV, 3134417 5 TR/ —8(1#13).

2.4 pAd-TNFa-scFv£293 4 it 44 61, 5 & 2%
JE g . H A MR B PR p Ad-TNF ai-sc F v 4t
29340 iy, $RAFEA NN TEAd-TNFa-scFv, #f—
IR G293 40 T Wy Stk f5, WA T 2 R EE
J5 42.5X 10" TCID 50/mL([&4).

2.5 TNFa-scFvit % iA Western blotzE & & H K
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4 pAd-TNFa-scFvfE2934BIBCPEVEIZE( x 100). A: FE2L
HI29320; B: p A d—TNFa—scFv{E293 400 3EFL8L7 Jd.
TNFo: JiRAFER .

IR TNFa-scFv i) T2 IR 2 Ad-TNF o-scF v/
JL29340 )fi24 him, HH W& A EIZ A2
T RIS (ES).

3 e

IEHAEFDRGL R, RN TNFadif PERA, X4
WA TC A5 VE F, 5 T 2 {1 2 40 e 1 184 B %
BRI SRR, FERLEE B4 E R, TNFokfs:
NS =% =) Y R AR I RS R ]
DAL F- 20 2R R R, AT A5 30 DAL 28 6 T 4t 1 4%
5, AT 5 | AN )2 1A st ™. e 95 B A=
FRES T, TNFA2HUA S R TB (2 28 1 4f i 8]
I, LEBS/IN RS TP OKZI30 minfEAE RN H
Fong 5P F 704 W], A3 24 by BEL T AL H T i
BRI TNF o, A 535 MBI AL AA py Sopth— 2 5%
PEA R [0 144 -1 (interleukin-1, TL-1)FITL-6]1
HE— BB, AT R B 1 k. U4
K, HHFIPETNF o s ST I TNF a5
HERIVF 22 5908 AN JE I R 222, TRk, HUTNFadit
PR BAAEF TR IR N AT 5t SR TNF o
PP B AT NG AR SR I S B, I PR A
REZ NG DI, oA NAR N = AR I AT
BB A S I, A8 LI R T A S B A v k. T AR
WS FH ) scFVAL & A SE B BRI AR X, AN
FARPUAA R E 2 X, PR L Ao B PR3 B pe it
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5 Western blotf& S4B ARFS K R67293AMMR P
TNFo—scFVBYFRIK. 1: EZHIR R 2203 MlEis ot Lis; 2:
BRIl T EIBRAE); 3 SEEEE; 4
LIRS R G931 U E B TNFa: JRSEA Ta.

PRI IR, N1 5 R B S sl 1 S e i 11
SR G e A . T se VTR bt 4
AR, R OR BT RARBUAR IR S A
e LN Pt Sl i [ = E R 7 Nt LS R NI 1)
SE X, AN SRR A0 MUK F o S2 AR 26 4, AT
T PRI AR VRS A, B 5 T R0 H AR
VRIRNE/RCEE AIE & S

BB TT AR SMIR IR H R R BN
&R RRIE B AT, B LA S AN LR, A
IR LA N ik, I8 B ARG 9T 1)
ROR. IR G B BRa 7 10 L2 B, Hoar
LBk 72 N 3R I3 O 2. e,
(LR N PS B o (e R N 373 & N = 2
JRSE Bk R, BRI R S A A,
FEFE PG U A B T )z N RO AR AT
Ho 4% ST e 7 1R F 2H 05 5 0 BE A0 e w] 7 A —
SE AR, VRIS A T 5 e 2 e Ge it 42 4x vk,
FEIX P57 H 3 BT 58 45 B0 35 — AR A
i B4 O IR k. BR AR R A
WA FIFE FE M ER TEL. E2F1/BRE4FE N, X
S E T Y E P Ik s = RS NE 2 € RS
(R4 S Wi 54k, BarryZE B 5T £ 1, El
DX DR AT i i 22 Aol B 0 i e i TR AT G H £
oSS PSR S NUN PPN S
TR TE BRI o e sk, 7R 5 AR B A,
pAd/CMV/V5-DESTAHE X FIE3 X il 2k (1) &
G B 0 R A R B, TETIXCRE R R iR
BRI, FLHE AR /EE1H A
(EIATIE1B) 1293 A4l R F& At Se b2, AT
A5 95 2 1 IR0 T RE S SR AN KR4[R I A
A LU Aol A 2% 0 1l Dy e A ) Bk, HLHY
AVSRALARRE, ik th H i HE K 2 1 [R] I- 45%
T VSREIE SR A, TR, XA A R A 2
JI 99 B A7 FL AT R G A0 1) e D0 (R AN W] SR,
DRI T AN £ o) 0 40 0 3 ol L B R 0 5, AR 1 3L
LEFEBRATTBFFT 1 3 B
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B 11 B A R B TR N, DRI R A e A R EE, Ty
VETRHE AT, i B, I KA Ik
TEMANE AR RIS, AT
et H LK (TNFa-scFv)IPUCS7-Amp
N A A MR 5 ik DR AL (RO 510 1) 28 4
KipDONR221H, #4 it B % ikipDONR221-
TNFo-scFv, P43 5 ol T i a5 1k R 20 19 )5
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B TR 5 TR0 2 5 DR 201 1) TR1 980 91 1) e A= [ 8
HA, H R RE R A A% 2 I 2 A, B
N EETBCE3 SR 2 DX iy A3 H 1k DA ) 4 4
JRIE B, IHLE 293 4 10 Hh A2 0 6,26 s B TR
& Western blotZ Tk 5L, B4 IR0 2 A 4
(354 TNFa-sc Fv ik I TESE G i g KPRk
XL IEE RN A4 I k8T e
RIFERNEIT I TR AL T S50 SE R
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