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Construction of Recombinant Adenovirus Vector Specific to SREBP1 Gene of

Qinchuan Cattle and the Packaging and Amplifying of the Corresponding Adenovirus
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Abstract: The objective of this research was to construct recombinant adenovirus vector specific to
SREBP1 gene of Qinchuan cattle and further package and amplify recombinant adenovirus carry-
ing SREBP1 gene, aimed at studying SREBP1 gene function at cellular level. A pair of exclusive
primers was designed according to the GenBank sequence information of SREBP1 gene to amplify
the complete CDS area of SREBP1 gene via polymerase chain reaction (PCR). The obtained PCR
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products were then sub-cloned into pMD19-T simple vector. The confirmed fragments containing
CDS area of SREBP1 gene were first digested from clone vector and then? insert into the shuttle
vector to construct the pAd-Track-CMV-SREBP1 plasmid. The resultant plasmid was linearized
by digesting with restriction endonuclease Pme | and subsequently transformed into BJ5183 con-
taining pAdEasy-1 to obtain the expression vector pAd-SREBP1. Overall, the confirmed recombi-
nant adenovirus plasmid pAd-SREBP1 was digested with Pac | and transfected into 293A cell
line to package and amplify the recombinant adenovirus. The viral titer was determined by GFP
labeled method. SREBP1 gene was cloned from Qinchuan cattle with two mutations in the DNA
fragments. The two mutations were proved to be caused probably by the varietal difference, not
by external factors. Recombinant plasmid pAdTrack-CMV-SREBP1 and pAd-SREBP1 were successfully
constructed to the package and amplify the recombinant adenovirus with 1. 5X10°GFU « mL™" as its ti-
ter.

Key words: Qinchuan cattle; SREBP1; adenovirus
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Bt el N [ i =1 B TR = R i 8 )
Ju 45 & & 1 (sterol regulatory element binding
proteins, SREBPs) J& —Ff ) 45 & 8 1 . J& T 0 1 12
- B - W e 5 R L B e s R 7 K B RE S JE
5TFWEFEE 3+ P SRE(5'-TCACNCCAC-3")
J 0 45 5 oF i 4 B DR 3R AR 2 9 B B I R R AR [
PP A 56 — 4 O B i 1) S B AL R 5 e
P 0 R [T AR O A DG B R A O R
SREBPs 3 R Z i A2 4 HE 8 ¥ +h 41 % SREBP1 Al
SREBP2 W4~ . SREBP1 3 £ 3¢ # 15 5 107 iR
)45 1, SREBP2 I I 56 0 T6 A8 [ B 1 5 o 0 45
I A RN SREBP G 3 35 — Sh i 1
— AR Y S 2 DR ) SREBP-1a #I
SREBP-1c"* , WMifE 4, SREBP1 n] GE{X Lk —Fh JE
XAEFES . SREBP-1c g% #F i % 1k 4y 1t 1 1
FE W) 05 2 R v (peroxisome proliferator-activated
receptor v, PPARY) #lINIE It PPARy 052 4, 3F
5 PPARy FI CCAAT 1438 ¥ 2454 % 11 (CCAAT
enhancer binding protein, C/EBPs) {3 [a] ¥ & Ig Wi
Ao A6 . fE 3T3-L1 A 44 i 107 40 o o i 36 5k
SREBP-1c J:HFAE 8 T i I BR & Hiff (fatty acid syn-
thase, FAS) fil Z, Bt 5 lifF A ALl Cacetyl CoA car-
boxylase, ACCase) 45 i I T R AH 5C 2k P 1 &
B IR R A AT SREBP-1e (-/-) /MR,
JERE s FAS F1 ACC 19 % & i 5 W /b, 7E KRG 3%
2 FUAR b B 4 i b T 3 SREBP1 B H J5 ACC,
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H L5 28 )1 4 SREBP1 & R 1L /i 44 A5 W 41 ft 2
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R TIBM 44 F Jc RNase Fl DNase 9 1. 5 mL
BRLE T G E T WAL B M E T —80 Cf
e

1.2 Ji% o B 9 4R 2 AR pAdTrack-
CMV . &AH B pAdEasy-1 i E. coli BJ5183
B PR 293 A 40 R 24 i v JE ARARRL B R 2 [ K R
R HO PR A s DHS o J8% 32 45 . T4 DNA 3% £z i 1 H
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RARAAEB AL 50 A R W) 5 R/ & 52 5]
& O N R TR B 4R O & DNA K 1] 150
Fl&mm H OMEGA A #l; Hindlll .EcoRYV . Pac
1 .Pme | PRI A NEB 2, pMD®19-T Sim-
ple Vector,500 bp DNA Marker J § Ki% TaKaRa
22751 kb DNA Marker Wy B /1 B} 5 28 (1L 50 £ )
FHEA IR 2\l s KOD-Plus-Ver. 2 /& ff 5 58 4 B 1
H AR CLg) RO R 7] 5 RevertAid TM
First Strand ¢cDNA Synthesis Kit 5 TurboFect™
in vitro Transfection Rengent ¥Jj H Fermentas 2\
Al s Trizol R g 4 H 3£ & Invitrogen 23 A 5 [ AH
RNase Z:BR 14 B 46 52 K B R A BRA A
JIf 2R 1L CDMEM @& 5 35 3% 560 B Hyclone 24 A
PCR 5| ¥y g e 5L C F ) 52 2 A B2 v 5 B s 4
LB FRAEB S [ Corning 23wl 5 HoA 3% 7 2 4y [
iR

1.2 A&

1.2.1 SREBP1 LR 1Y 5L %

1.2.1.1 PCR 5|8 &it. & 8 ¥ GenBank
W4 1 SREBP1 3 [ J# %1 ( Accession No.
NM_001113302) fi] Primer 5. 0 # {4 i% - PCR ¥ 4%
19, 37 ElEsI 95l A Hind [ BV & F 5]
Y151 A EcoRV BgY) A5 5191 ¢ 51 41, SREBP1-
Hind [I: CCCaagcttGCCACCATGGACGAGC-
CACCCTTCAACG;SREBP1-EcoR YV ;. CCGgatatc-
CTAGCTGGAGGTCACAGTGGTC (/) 5 £
SIAMEE YL 80D s PCR =¥ K/ 3 516 bp, K ik
TR0 51 436 O FESE () 550 A BRS F) A i .
1.2.1.2 & RNA B2HS cDNA B 1 A 5 F
JH Trizol B2 MU ) 4= K2 T IR H LS RNA, IF6
PHU B RNA 2 B8 Fermentas 2 7] RevertAid™
First Strand ¢cDNA Synthesis Kit % ¥t B ) ¥ i,
cDNA,—80 CHFfE4&H .

1.2.1.3  SREBP1 J PN #) v B #1 % 5E « I KOD-
Plus Ver. 2 &5 {f L8 4 i PCR §" 14 SREBP1 3 [A .
PCR S M : cDNA Bt 1.2 pL, B RS 1#7450. 6
pL, 25 mmol « L' MgSO, 1. 2 pL,2 mmol « L'
dNTP 2 L. 10 X PCR Buffer 2 uL.ddH,0 12 L.
KOD-Plus-(1 U « xL ') 0.4 uL SRR R 20
pLs PCR RN 25495 C T 3 min; 33 4~ PCR
PEPR BN (95 CAZPE 30 5,66 CiRk 30 s,72 CHE
fif 210 $),72 CiJ5 ZEM 5 min; L 3 pL PCR =49
Sl R L QT el S I B N N )

DNA K B, [\ = in“A” g 5 pMD®19-T Simple
Vector ¥ , i 82 77 W) % L & 52 & DHb5a, R )5 7¢
LB BA5 - M 85 77 3 b ad i85 7% PR B e B 1 5 T
TR RERN LB RE I8 5 bl R 5 5
P PCR %55 , B 5 mL 18 W 328 B R A Hind 1T
M EcoR 'V XU U] % %€ I )77, 15 3] SREBP1 A
[ wi e 2 & pMD®19-T-SREBP1,
1.2.2 pAd-SREBP1 j5# EA FEL 5% &
1.2.2.1 pAdTrack-CMV-SREBP1 # 4 i #4 1 &5
W ] Hind [ A1 EcoR 'V 43 51 WL U 7 [ 2% 14
pMD®19-T-SREBP1 I it 9% 7 28 #2 2k & pAdTrack-
CMV, Bk K 0 5% 115 H i R B i ™= 4 T4
DNA % 4 [l 3% 82 . 42 7 W e Ak DHSo B2 8. 3k
P PERE TOARANR RN LB AR 55 Bt %
PRz s A% S mL T IR B IBOTORE, B S L R
HindIll #1 EcoR V X[ Y) % & 3 M 5, A4 2 A%
pAdTrack-CMV-SREBP1 # {4 .
1.2.2.2 pAd-SREBP1 # 4 itk & # Ik oty it 5
Y. H Pme | B VI & b pAdTrack-CMV-
SREBP1 # 4k . il U1 7~ 9 1 Ak % A e 75 B 22 4844
pAdEasy-1 By E. coli BJ5183 EZ &, G HIE & H
RANERM LB BUIE R 77 ML 2 5 85 3% Pk L 5
W T 75 3 R V% 15 3% L B 5 mL T R HORORL .
Pac T PR g 6 55 41 5ORL B U0 % @ IF 00 %, 8 )5
&4 ki pAd-SREBP1 #40J& 3% %5 DH5a 7% {3
.
1.2.2.3 MR 75 A A0 P 18 50 B I - T E
B2 AL/ i B O ) & A 4R 4L T R pAd-
SREBP1 ., il & J5 vk B 5F B 5 g 520 Bk AT Pac
1 B0 8R J5 e i K R Bt » il TurboFect™ in vitro
Transfection Rengent Pk 2 pg AL (6 LA &% YL fil
HEEN 807 ~90 %11 293A AR EE . FEYe)E
24 h, fE2 O W s T MR 4k 0 9O B 5 o A 1
O+ DAL o 75 1) 6020 15 1 0 ek 5 R O 6~ 8 d,
JREB I R AT A PR REN R Y 10~12
d R o 40 s AR AR (B 0 RE b BB S Y S B R 4
50 20 41 M55 35 25 248 I 0 B0 94 P IS 4 A R R R S
M2 B0 T R AR T —80/37 CRE R
B IREYRYE 2 X.3 000 r « min ' B> 5 min, UK
£ EIEW BN L AUR R .

FASE 1 AR B R IR e il BE 29 90 %6 1) 293A
M. 2~3 d 5, 20 M B AR L T G AR BBV T
JBE 9% 50 %6 A=A o Wi 46 A0 M 44 AT A O T AR T
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B R 5 2 AR RE R . T 2 A0 5 A VP A
293A Al A R Y —IR B — U AR, IR B
o T AR w55 0 B T E o R ISCER B R T RE O 7 e TR
ZEIOEHE I (GFP) bR 2 I i i 75 0 B2 AR A5 B
%% 1. Lybarger 217 )¢ D. C. Hitt 22 {5,

2 & B
2.1 ZJII4 SREBP1 EEREERLEE

PCR §"# SREBP1 3, HW K B K E N
3516 bp(E 1A), M54 H 1 Be R/ DNA
F B 5 pMD® 19-T Simple Vector i# 2. ¥y #
SREBP1 % [ v f& # & pMD® 19-T-SREBP1, H
Hind I A1 EcoR 'V XA I 54 00 15, XD 45 2] 2
S S RN B 2 692.3 506 bp (& 1B, T
KRB ARG B % )11 4 SREBP1 3 H ¥ 5] 5
GenBank i 5% [ 91| bk # . % Il 4F SREBP1 %t
CDS X AEAE 2 AN €A L o5, 43 S AL T 1 473 bp
(GCGCA/GCTCG, N & W& [i] L & Z5) Fl 2 555 bp
(GCTCT/CTACCT, % 2 i 2| ifi 2 FR 1 45 X %
25 . HHEM AT RE S PCR 7 38 B 58 4 AR UM R
AN R R R AR B ERY T 4 2
KN4 SREBP FE A, 354 A1 [ 1 28 78 17 45
R IX 2 A4~ A8 80 28 )1 A B TR A1 v T A 1 874
fI 5, SREBP1 K& [H va F 1 3

3

bpM2_4 5 _bp

500

. 33165 o0

% 088/' (5’ 888 3506
5

2300 o 2 692

150 3000
100 2 000

A 1 000 B

MI1. 500 bp DNA Ladder A%} 73 7 i & A5 s M2, 1 kb
DNA #f XF 4> ¥ Bt & 45 s 1 ~ 3. PCR 37 4% % )il 4
SREBP1 3: B 7= ¥ ; 4 ~ 5. pMD® 19-T-SREBP1 Jii ki
Hind[ll #1 EcoR 'V 3§47
M1. 500 bp DNA Ladder marker; M2. 1 kb DNA mark-
er; 1-3. Agarose gel electrophoresis of SREBP1 gene
PCR products; 4-5. Digestion identification of pMD®19-
T-SREBP1 plasmid by Hind][ll and EcoRV
B 1 SREBP1 ERE%ER pMD®19-T-SREBP1 {4 &
Fig. 1 Cloning of SREBP1 gene and enzyme identifica-
tion of pMD® 19-T-SREBP1

2.2 pAdTrack-CMV-SREBP1 Z# & fHE 5%

=

&
H Hind Il #1 EcoR V X [ ] pAdTrack-

CMV-SREBP1 J5i ki , & i H UK #0045 1] 9 220 A0
3506 bp 2 &4 (B 2), 545 R — 8, 2540
J- 235 S0 25 4R A A Sl R 2y o R R T SR
RE4,

bp M1

2
«— 9220

<«— 3506

M. 1 kb DNA #f Xf 4y F [t & 45 5 1., 2.

CMV-SREBP1 Hind[ll #l EcoRV Y] ;=4

M. 1 kb DNA marker; 1. 2. Digestion products of

pAdTrack-CMV-SREBP1 by Hind[[[ and EcoRY

B 2 HindIl #1 EcoR V M #51]] pAdTrack-CMV-SREBP1
R

Fig. 2

pAdTrack-

Digestion identification of pAdTrack-CMV-
SREBP1 plasmid by Hind ][ and EcoR'V

2.3 pAd-SREBP1 EHRNLE

f$E 75 3 19 pAd-SREBP1 # 2 it ki ] Pac |
U0, B TKAS I S oR 2 2% R, KUV A i 29 oy 30 AN
4.5 kb (I 3), w1 20 Ul W] R 5 ¥ 5 41 T KL pAd-
SREBP1 5 28 2y » 45 G0 3 25 5 100 B o0 21 B 2y » ]
PLHEAT Ji 0 B 1 A 3%

bp bp
5000
4000
3500
3000

2500
2 000

1500
1 000

500

4500

M. 500 bp DNA Ladder %} /> T B & Fr i ; 1.2. pAd-

SREBP1 [ V] 7= #)

M. 500 bp DNA Ladder marker; 1, 2. Digestion prod-

ucts of pAd-SREBP1

B 3 Pacl B51] pAd-SREBP1 &R i

Fig. 3 Digestion identification of pAd-SREBP1 plasmid
by Pac |

2.4 BABSHNEREVTERBENE

M Pac 1 FR B 6 D) 26 46 pAd-SREBP1 5
AL RE AR L Bl DNA K 7 BOJF % 3 293A 4
M. ¥t 24 h. UG B R MBS (U DR 1
LR OO B AN B G 7 dL B OB B
Z AU AR SE IR R BB L B 4 R AR SO R AR L PO
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3 A i AR X I 0 A T e 7 (B 7 (I&T 4B) 5 5%
e 10 d, 2455 6 il i B S AL BT L O S 40 s 722 I
B B 2 BE I 4C) L R 24 50 %0 4 M 7R
WO A IS B IR 1S B R R . ER R
Yo VR Rl WY AT B T R . = T R T
1RYe 293A 4 (& 4D) 2y 28 h 54 50 Yo 41 i 9 A2
70 (B 5 BE WS s B I A TR RE . U R O B
FHER AT E H (GFP) bR e 2 I i 75 1 B2 =
4584 1.5X10° GFU » mL ™',

AL T IR T AR D) 2R M AL e e 293A Al 24 h, B
LI T A B SR ETO0 A B g 7 dL 5O
(GFP) B i 14 %, Jmp s 1 30 ) 45 R A SR AR CL % L 10 d,
g0, A Tl 2 A 0 B, R S 0 i R AR TR P BE 5 DL
T B B TR 1R U 293A ML 24 h SR UL AR I

A. Fluorescence microscopic image of 293A Cells trans-
fected after 24 h; B. After 7 d, GFP increased and
showed a grapes-like gathering; C. After 10 d, GFP
covered the entire field of vision, and most cells rounded
off the wall; D. 24 h after infection of high titers adeno-

virus
B4 BRESHERST E(0X)
Fig. 4 Package and propagation of adenovirus (40X)

3 3 i

i % SREBP1 & [H Wy b 9¢ & 2 45 TR 72 5 IR Wi
PR AR A SC B Jy T . M AE 3 ) b O¢ T HAE A ot g
K J7 T A 5T A R B D, AR A, — s i oY R W
SREBP1 BN 5 IifCH MAERK KT HEH VM
S F T LAAE A4 v 2 PR TR A e B

4-1) SREBP1 5 H & i F 19 5§ @ik I,
mRNA 4K 3 983 bp,CDS X 4K 3 441 bp, i il
1 146 RHLRR .t TN CDS X A Bt#g K. PCR
P4 A KO K — M) PCR OV B A i - B
PEARE L EY K BB AL SRR, I
HMELA— R34 B B o PR Ll iy fiff

FATEAR KA E42 5 T PCR 454 A 4 B M F g 1
R ARy B i 1 25 SR T S IS HEBR A 5
ANGEAR I TE AR SC 0 A £ 1) & SREBP1 JE A 1)
G- NS T = R NN EE ) S E a N S Bl 2
AR OEH, AT RS E., B4 H T
SREBP1 B [H 5 v B 2 4 | 28 02 2K L 35 241 1R i 75
AR 0 A o B 7 A T 2 R W i U RN 3% B D
B B SE R S K B v R S P AR S )
I BV 5N 25 5 % 18 R BT & 3R £ i
A7 1 B ) B SR Ty 8 28 Ak ) XL 1) R A s R IR
E- AN &

AR 3 19 22 )1 4+ SREBP1 1 [H 5 51 JF 45
Y GenBank I FF X, ZBLFE CDS [X 1 473
bp(GCGCA/GCTCG. N & B2 [ L2 748) 1 2 555 bp
(GCTCT/CTACCT , 5% 24 R 3] Jifi 22 1R 1 5 L2878
FEAERAZE CAHERR PCR 438 i 545 il R ELEAS 1y 8
AN S5 AP PR R Gl B 2%, TR PCR 71
T b 2 )4 SREBP1 KR, I )5 45 5 7R
A AR TR Y 28 A8 A7 4, TR b, BT DL HE B A 5 TR R 1
) B 23X 2 A2 AR 8 R 28 AR R TR A A R Y
RAFNL I

W SR FE S A TR A0 A LA S B H B 35 R ) 2t
FREHAF R H D RE M B k2 — AR
VR TR SREBP1 JE M 5 41 o o 26 38 2k A4
H A 32 P4 A 1995 75 25 DR A1 P, R G 7 10 4 e b
SCELE Sk AR A AN 1 2 25K L 508 TR SE A
S0 Al R B Y T R T R RS R A S B
J7 i B A B BRI K B 1 DR 4P 4 AN 2 45343  fik 4
FfL AR A R AR RS

s 1 2 A R e S AR RE R R G L B A
WS AR 2, v DUR Y4y 240 E R
H) 1 5 15 00 A S R P 2 25 45 T 1 B T
B R YRR 5 o] DAE A R R B AR S R TR 5 1
EREABAEDT, ALK R AN pAdEasy-1
R0 T. C. He Mgy H/EF s AL
SR 0 B A0 R R O AR AR R TR 2 R A0 i rh o sk 3R
K. EHEBEEK B MR FEA S TR K
(pAdTrack-CMV) Hr, 8K J5 H] Pme 1 iU 2 M 1L
LRAEAC T PG Y B0 5 A R UK pAdEasy-1 1) E.
coli B]5183 Kz FF W 8% 32 45, 76 41 7 v 52 B R o 75
WARM A L SR 5 4 BCE 41 B B 2k K, L Pac
1 B P AL RS BORE K A B e 4% 293 A 21 i L f2
BN EAT B R T
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AWEFEvEE T % )14 19 SREBP1 5[ . 5 %

TR R % M T SREBP1 3 H 3 ik 8 1K
pAdTrack-CMV-SREBP1, J: 5 fift J55 7 1 42 45 14 T 41
74 2 7 20 I 75 204& pAd-SREBP1, Jf] Pac | V]2
PEAG IG5 U 293 A 20 Ml 4 % 0 7. R R R
Y AR B 1.5 X 10" GFU « mL™!
18 o TR TG B 5 O TE 22 A S AN Jif b F 5 SREBP1
S TR B E T AR .
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