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133 pSM22 AE. LA pMD-T #HIK, HE T-SM22, xaL pSM22 M5 )5, il id MBI pSM22 4 #)
pGL3-control-Luc ¥ , & # pGL3-SM22-Luc. % % pGL3-SM22-Luc #| &% F-7F JL (VSMCs) ¥, i@ 400 5% k. F B (Luc)
{EILE pSM22 /£ VSMCs M &9 B s iE . #1F PCR A pTK-HSV-SCAP (D443N) Fi4i ¥ ¥ 3% i SCAP (D443N) & &I%
A pGL3-control ¥, A pGL3-SCAP. /& &EFH pSM22 EL[EA pGL3-SCAP ¥, mAh&AF4: pGL3-SM22-SCAP
(D443N). 4+ % & A Jf #2.8] CHO #mJieL, A real-time PCR #= Western blotting 3&3E SCAP (D443N) # & iA . 45 4E 5 pSM22
JEARSL VSMCs F 888 3) Luc 9 & 3% ; R34 pGL3-SM22-SCAP (D443N) By B n 5 45 R B4, L4454 %] CHO %
MJE, B # pGL3-control #9 % & 4m it 4B bt SCAP (D443) mRNA Fo & & R iX 2 F38 3%,
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expression vector and its expression in CHO cells
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Abstract: The experiment was designed to investigate the function of SREBP cleavage-activating protein (SCAP) mutant (D443N)
by constructing an eukaryotic expressive vector using a smooth muscle specific promoter SM22 (pGL3-SM22-SCAP(D443N)).
SM22 promoter (pSM22) was amplified from genome DNA of mice by nested PCR, and then cloned into pMD-T vector. The SM22

promoter fragment released from the vector by Kpn I and Hind III digestion was sub-cloned into pGL3-control-Luc vector, to form
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pGL3-SM22-Luc. The activity of pSM22 in human vascular smooth muscle cells (VSMCs) was tested using Dual-Luciferase
Reporter System. SCAP(D443) mutant amplified from plasmid pTK-HSV-SCAP(D443N) and pSM22 from mice liver were cloned
into pGL3-control vector to construct pGL3-SM22-SCAP(D443N) which was transfected into Chinese hamster ovary cells (CHO) to
test SCAP(D443) expression by real-time PCR and Western blot. The sequence and construction of pGL3-SM22-SCAP(D443N)
were correct. SM22 promoter activity initiated the expression of luciferase in VSMCs and also drove SCAP(D443) expression in
transfected CHO cells. The pGL3-SM22-SCAP(D443N) eukaryotic expression vector was successfully constructed and the

recombinant vector provides a powerful approach in investigating the function and regulation of SCAP and also in producing

vascular smooth muscle specific SCAP transgenic mice.
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PV TS A %1 (SREBP) WA EE M, 1EHRT
240 A LT KT RS 2 IR R R AR T 4
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1 MHfg %
1.1 #

A BN S 400 (CHO) (T JRIERLKF#HH
PR YL MR 4 T A W E S ) s IS T L
IRk (VSMCs) (¥ [H Buckinghamshire, TCS cell
works); DMEM-F12 53888 0 RSNG4 s (FE#R
KRB 2E R A R FD; iR pMD18-T. DNA
RAGW . T4 DNA #40 MBRGIPEN VI Bgl 1l .
Xbal . BamH 1 . Kpnl . Hind 1l Sal 1 (Ki%&=%
W TRERARAR); SRR E UL R
BRRARAT]); BCA HE & duatfE
HEYIFEARAGRAFD; §%Y4A57) Lipofectamine™-2000
(£ Invitrogen A H]); BURARBUAR &, Fokbigkik
pGL3-control, pGL3-enhancer, pEGFP-N1, XU
RIS IR 250 (32 Promega /A Al); kL
pTK-HSV-SCAP-T7(D443N) K44 SCAP £ 5[k
Uik (S UCL K2 5158 A H B4 B B e B 52 h
O HEE); DNA #2050 & (T8 QIAGEN A H]);
RIFHT B-actin ZIEREHUIA . FHi% HRP brid 41
(£ santa cluz A Fl); BIWEM (LA TAY T
AT,

1.2 FHiE
1.2.1 AL

CHO HBELE S 10% 5 i 4 3% . 100 U/mL
T8 % 100 mg/mL £ % R 1Y DMEM-F12 #5551,
VSMCs i I 7E 20% LA G4 L7 . 100 U/mL 75 %5
# . 100 mg/mL 55 % ZE ) DMEM-F12 i3t , 3
F20% 0,. 5% CO,. 75% N, HyHAWAE+ 37°C
SE
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1.2.2  pGL3-SM22-Luc JZ#/ 1 H)

Z% Moessler ZEPIHFFE 45, PTG
F1. R1 1 F2. R2 (3% 1) fdi=X PCR ¥ 4% pSM22,
SS9 F1. R1 A/ BURIE R 2L 41 DNA i#47
P, EAHNGIY F2. R2 X & PCR =¥ #H
Pkt K 2188 bp 9 pSM22 J¥4I., RIEH
pSM22 [y PCR 7F=¥ifi A pMDIS-T # ik, Wik
T-SM22 ., T pSM22 u] DA iFE J2 ¥ Ff J5 [a] 4 A
pMDI18-T, Xf T-SM22 #fTHEgVI%E e, PRk 1)
P Kpn 17T pSM22 3% . Hind T T H R iEHY
BB HEATREY), SRIEH IR pSM22 F B siEA
pGL3-control-Luc #', mi°& pGL3- SM22-Luc,

%=1 PCR ¥ ESI¥FF&IT

Table 1 Primers used in the study

Primers Sequence (5'-3")

F1 GGCCCCAGGAATGTGTTTC CTTCTC

R1 TCTGCTCCCATGACTTGCACTTACA

F2 TCCACCATGTTTTTATAGCTCTTGG

R2 AAGGCTTGGTCGTTTGTGGACTGGA

F3 GATAGATCTATGACCCTGACTGAAAGGCTGCGT
R3 CATTCTAGATCAGTCCAGTTTCTCCAGCAC

F4 TGCCCTGAGGCTCTTTTCC

R4 TCGTGGATGCCACAGGATT

F5 CTGGCAGTAGATGTGTTCCGATT

RS CAGTACGTGATTCCGGATTTCC

1.2.3  pGL3-SM22-SCAP(D443N) JZ #1914
pGL3-SCAP kit (Kl 1): HR4E GenBank
(Accession No. U67060) H1[) SCAP JF4Il{5 B i%kit
—X51% F3. R3 (3% 1), MJFkL pTK-HSV-SCAP-
T7(D443N) th¥ 14 1 SCAP A Bt, fi SCAP e
A Bl EEYINLE N ATG BIFRIFEL T, Thfd
H Xbal B P) 07 5o JH Bglll F1 Xba 1 [i§ V]
pGL3-control JFi#i 1 SCAP Y PCR F=¥), KL thay
ARG PR S 19 4 K SCAP ¢cDNA Fl pGL3 # 4k H Bt
T 16°CH g, HAUAKRBATH DHSa, /Nt
PSR Bk pGL3-SCAP,
pGL3-SM22-SCAP(443N) Fikifyg (& 1): H
BamH 1 1 Sal 1 f§Y) T-SM22, fii pSM22 LiiF&F
BamH 1 (EEYIGLA, THEEA Sal 1 BN AL,

Journals.im.ac.cn

R H pSM22 FEffe A pEGFP-N1, 5/ BamH 1 Al
Bgl1l ¥ H g Y1 52 B 2 | BamH1 kb B 1Y
pGL3-SCAP JFokirh (BamH 1 # Bgl 11 J[al ).
F pSM22 fELLIE R FiFf )5 7] 5 pGL3-SCAP #1734
HE, IR0 356 Y pSM22 FI SCAP J5 [ — 2L Y 1F
Wisike)a, K573 pGL3-SM22-SCAP(D443N).
1.2.4 DNA JJF

DNA ¥ A S g0 = 58 i, K1 ABI PRISM
3100 genetic Analyzer 4= H sl P4, XU A% K vy
2 b4k, XF T-SM22 Fil pGL3-SM22-SCAP(D443N)
) pSM22 J SCAP J¥FIHEATINT o [Fl— F B4 I1E R
PIAN 5 18] 43 S0 R4 700 15 S
1.2.5  pSM22 7 VSMCs ZHEH H9)7 55137% M i

VSMCs % 4% . Fi FEUG YL iR U0 I 46 e i 1 R
RN A 24 FLAL, 24 h S 2K E 90% L4
i, LAl E A pGL3-SM22-Luc % pGL3-
control-Luc (FHPEXTIE) 5% pGL3-enhancer (B Xt
18) 0.8 pg Ml pRL-TK N Z M FTRL 0.1 pg, #H DNA
(ne):BEFIA (uL) M 1:4 W LI Y VSMCs, 4 h J5
B, ARSHESE 24 he

A FE A PRI . 52 Y% 24 h R IO ER
(Luc) 5 i PRI 28 G0 1270 150 ) SR A A L,
I Luc 3P, 4353155 Firefly Luc/Rellina Luc A9 kb
i, LA pGL3-control-Luc il pGL3-enhance ¥4 440
VERXATIR,  LREHI BT pSM22 11 )5 2l M
1.2.6 pGL3-SM22-SCAP(D443N) EL 1% ZEX T H 1Y
3%y

CHO A iy E g . e BRAEL G ui ], e i
— RAEFGIE AL A 10 cm Q[HE@P?%M 24 h
JE R 2 90% I A1), # I DNA (ug): ARk
(uL) K 1:1.3 W9 Lo 53 0 % 44 pGL3-SM22-SCAP
(D443N) .,pGL3-control il pGL3-SCAP % CHO 4l fifd,
T 4 h J5H , 36~48 h J5 HREUAHHE A mRNA A
HH.

Real-time PCR ¥l SCAP %E [H i 5% . % CHO
AR S RNA WiF 5% cDNA, Bitmixis|y),
£ Fl B-actin 514 F4. R4 FIG [ SCAP 5|4 F5.
RS (1) 47 real-time PCR, AR ¥ %5 S k47140 Xt
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E AT SR 5 HIAH N ) — B ik f7 2458, &J5 H ECL
Western blotting #5{l] SCAP H M FEE: It B,

MR E A S, 50 pg/fl BT 5% 1.3 @RitFESH

1l 8% SDS-PAGE Hijk, /38 SCAP il B-actin, IR IR (345) Bom, BT

RS DL 5% W B AE W54 T TBST & a1 1 h, TR AL LUEC I ¢ K5

1 pGL3-SM22-SCAP(D443N) [REHipy#iE
Fig. 1 Construction of plasmid pGL3-SM22-SCAP (D443N).
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2 &R

21 ZHHEZFKIERRK pGL3-SM22-SCAP
(D443N) IS EE

i T30 PCR 3RA5H) pSM22 PCR =) 7] LA LAIE
AP )36 A E] pMDI8-T /1, Fr AT PB4 7
Pk s r s RS velE, B BamH 1 1 Kpn 147 45
{2 F pSM22 _L{iFAY T-SM22 [k, i Ay i) 5 1
WIAHET, FH Spe 1 H1 Hind TIIXUBE) 5Tk ks BS 212
4.4 kb 1 460 bp M55 BL (K1 2). HT BamH 1 il
Bgl 11 2 [F] 2 , 24 pSM22 LIiX B~ . pEGFP-SM22
hoIt, A K Bl 11§ pGL3-SCAP FUkifT,
25 B AE 7 1] W FR A A 20 B DI 19 J7 vk 4k
e T T M A sk, BRak i Bgl 1T BamH 1 Kk
At 00 T pSM22 1Y 1, Bgl T1 AT Bgl 11K A ity
(A T R U s e H R JBORE, A 2R 4d A 7 1)
S5, M BamH 1 F1 Bgl 11 XU UI 5 T 15 2|
4.3 kb 1 5.0 kb Wi &) v B (11 3).
2.2 pSM22 X SCAP E[E gyl F

X Bk T-SM22 F1 pGL3-SM22-SCAP 1 1Yy
pSM22 K SCAP J@3) AT &K M7, 458 %]
pSM22 5 SCiik a8 D e 8 [/ WA K 999, SCAP
5 WgSLT ATCC By Fiki pTK-HSV-SCAP-T7(D443N)
) SCAP J¥ 5l —HUF (L SCAP 2 1327 Mtk
G—A MR, B 443 DME T RLEMR (D)—»K
ATEME (N) BIRAE (K 4).
2.3 pSM22 BahF7E VSMCs ZHAE A BYiE N E

Luc M/E 245 B Wox, SM22 7 VSMCs HEA
g F i . pGL3-enhancer FH 4 X B8 (4 I 5 {E hy
0.23, pGL3-control-Luc [ FH 4 X} I& {5 & 0.88
(P<0.05 vs pGL3-enhancer), pGL3-SM22-Luc il &
{84 1.21 (P<0.05 vs pGL3-enhancer) (& 5),
2.4 Real-time PCR #& £ SCAP mRNA HY
Fi&

Wit NZ B-actin 51%) F4 R4 F1 SCAP 514 F5.
R5 (# 1) #E47 real-time PCR., 45 % WK, # 44 SCAP
(D443N) 1 T 4 5%54% pGL3-control [ C1 4 Fl%%
Y pGL3-SCAP 11y C2 # b4, SCAP mRNA ik
AU RIS, T4HY Cl HHH SCAP mRNA A
22 5T (P<0.05), WiEA wEMEES (B 6).
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2 T-SM22 B XBGHI K E

Fig. 2 Characterization of T-SM22 by enzyme digestion. 1:
DNA marker; 2: T-SM22 digested with Hind III and Spe I; 3:
T-M22 plasmid.

3 pGL3-SM22-SCAP BYWEEN L E

Characterization of pGL3-SM22-SCAP by enzyme

digestion. 1: DNA marker; 2: pGL3-SM22-SCAP plasmid; 3:
pGL3-SM22-SCAP digested with BamH 1 and Bgl 11.

G to A mutation

4 SCAP EENF
Fig. 4 Sequencing of SCAP.
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2.5 pGL3-SM22-SCAP AR ERRIE

F| H Western blotting £/ A& , LA B-actin fE NS,
K 43 ) %5 Y T pGL3-control . pGL3-SCAP K
pGL3-SM22-SCAP(D443N) ) CHO 4fififl 1Y) SCAP %
HE£E, EH&MET , CHO 4iffd i A /b & 1F % SCAP
M) RN, HAERPE T pGL3-SM22-SCAP
(D443N) )5, SCAP HHMBERL, RGBT
XTHEZH (& 7).

1.6 *
» 14
=
5 1.2 *
5 10 T

5 WRAREHREERGN pSM22 BT iEME

Fig. 5 Promoter activity of pSM22 detected by dual-luciferase
reporter gene assay. NC: transfected with pGL3-enhancer; T:
transfected with pGL3-SM22-Luc; PC: transfected with
pGL3-control-Luc. * P<0.05 compared with NC group.

25"

ntrol)
*

6 SCAP mRNA #Y real-time PCR % R

Fig. 6 SCAP mRNA level examined by real-time PCR. Cl:
CHO cells transfected with pGL3-control; C2: CHO cells
transfected with pGL3-SCAP; T: CHO cells transfected with
pGL3-SM22-SCAP (D443N). *P<0.05 compared with Cl
group.

7 Westem blotting ¥l pGL3-SM22-SCAP 7£ CHO

MEHERRIE

Fig. 7 Expression of SCAP protein in CHO cells (Western
blotting). 1: CHO cells transfected with pGL3-control; 2: CHO
cells transfected with pGL3-SCAP; 3: CHO cells transfected
with pGL3-SM22-SCAP (D443N).

3

IEFABZIET, BT SCAP REUSRHKZ 5]
20 6L PR O P AR Ak, DT A 25 A ) 240 P L [ e )
B BRI, B RN BT . RN, EZSb
FLHZWRAE AL R, SCAP 1 SREBP ()4 1k 5
HAEIN, DABOSA 8 0 P ST B 4, A Insig-1
KA SCAP, 525 RV 75 w5 240 i P JIH [o6 sk J8 1) 17
LT, A7h8Ri2 2% SREBP 2 i /R Fe ik P 240 3540 , IF
WG H T iR 3L R LDL Z R Fl HMG CoA if J5 i 1)
ik, SEAME dn VSMCs, BIEREANNE) ok
il Hb BRI A5 i LDL AU R, JE i ok 4 >0, 24
5% 443 N FAATE MR AZ R SCAP B SCAP
(D443N) fA7E AP BT, 40 ks 78 23T i i A i
[ P 1R 17 R G5 5, SCAP (D443N) A7 PRl iz
# SREBP2 4%, [H Lk FoK SCAP (D443N)
ok T8 T 240 L PR K A R T R A Y A

SRS 1 SM22 B — eI LA
FEMEA, K SM22 S TR LM, B R
FEWRBE THINAR RS, 5z E ErER
AR Y S , SM22 FEAR N [ AU -3 LR 5 2 1 —
T R S b R R T I LA AL, T AR S T )
JECRLH Y pSM22 Ji B F A T M SM22 %% S i
A7 2= H BIE-446 bp (T, X— XA T T ETE
14 P9 30 T T UL P A S e R

ASZHGIESE pSM22 fE VSMCs W HA JE 3 T-1%
P, BT VSMCs MIFACH R4, FEUBURA R,
HAMEAL SCAP SiF6, AH TR RIE%E
TE o 1M CHO 4 B A g AR DG RE A AR s 4 i
Iz i TR BT, % pSM22 7ERSM
M (992 15 1 S SCAP (D443N) K IH T8 ) CHO
A 2, ARSLIAEE T pSM22 J Bl SCAP (D443N)
(1) ELAZ IR R R I e e TP A AU Y CHO 2 M,
fraikd¥ee . SR RIS 1) CHO 4l SCAP
mRNA N MR IA AT & T AR Y2l UESEH
A AL IR R BRI T 338 TR AL, 455 5
L) % ROy 25 R R W SORL A )

i T SCAP (D443N) A9 4% ok 4= W) 2+ T BE |
pGL3-SM22-SCAP(D443N) Ji 4 1) b Dy A4y 1 Xof F ik
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—LTERNBETE SCAP #Y45 R 5 D RE Sz HAE Bl ik
A K AR B B B S RN R — 2k
JH DA% AT G 5 AR P18 B 3y kP 3 L SCAP
(D443N) 5 2B B EE /N AR B T R1RL
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