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CRP2 BT FER » © X BERBEAMNE RN E -
FHAA T BE A~ BT AR Ca B 78 B IS I B B i e R
EHIAE - B CRP2 HfF A R HE R R BRI Gt IEH E T - M
& CRP2 promoter J 25— N FANHIHEBIFRIERS] cloning A—HE4
luciferase reporter ZK|H) pGL2B BEH#8N - FFr & HEE A ILAIRA
' RAEER A T BRI 7RI B #8 (expression plasmid) - #HI¥ CV1 AU
1T co-transfection » {5 CRP2 HFERRFRHZE S KR e i3 8RN T [EIRF 3R AE
CV1 #iHA - F11H luciferase JEMERYEIE AR IEZE CRP2 HAHRIFRIZER
HOTEME » M — e H B R e E kR FAAH A RS - BB SRS
MRTFA ¥f CRP2 (+40~-1693)[F-5 [ HHEERIE(LIER - (E¥
CRP2(+40~-1590))yE 1L F & 1~BHHE 5 1T MRTFB % K& CRP2
promoter deletion - luciferase construct i fEVE(VIER » B3 CRP2
(+40~-4855)FF %5744 MRTFB HI{EFH%; - DNMRTFA630 5{ 723 ESaf
CRP2 (+40~-795)F5%1|7E 4 — dose responsive HIHIEIVER » i< MRTFA
I —@EHAIEH - &% - B HE MRTFA 1J#5H % CRP2 55—+
W55 &l CArG Box M A {EF A iE L B NBY R -

AL ETHE HEE RS AT
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CRP2 £t £ R A ¥ BERHAR > CEZZRALT RO FHMN
b, b o A o R R AL e AR S o R R BB 1 R R 0 B R
Wi EERNAE  Ek CRP2 A AL AR RRAZERHL
% EE o A4 CRP2 promoter & % — P F K #4948 M A%+ 71
cloning A—#i# luciferase reporter # B # pGL2B % 2 M » F) 8f R
BAEELA BB E R sk E K B &) &R E A (expression
plasmid) > 4 & # CV1 % fi#47 co-transfection » 4 CRP2 #548 ] 3
AT RAF A TR AL CVI e o #] A luciferase & 1%
o8 & BAX EAX & CRP2 #h48 B BIE A 5l eh i e m — SR A &
B R Feyse LA

% 5 45 R85 0 MRTFA # CRP2 (+40~-1693) A % % 8A Ba 64 /& 1Lk
A - 124 CRP2(+40~-1590) #9515 A #x R A 5 5 M MRTFB #f & &
7 CRP2 promoter deletion — luciferase construct if & & 1b48 A - E R &
CRP2 (+40~-4855)7 %] /% % MRTFB #)4F A 25 - DNMRTFA630 2 723
T4 CRP2 (+40~-795) 5 %) & % — dose responsive ¥ HI4E A >
feE 7~ MRTFA b — B ML AR « &tk > TRET MRTFA TH e &
CRP2 % — W F M % —18 CArGBox 948 E4/E A R FLAR KT -

Bi423E: CRP2, MRTFA, MRTFB, Myocardin
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EXHE

CRP2, a newly discovered gene, expresses mainly in the vascular
smooth muscle cells. Because smooth muscle cells are vital in the
pathogenesis of cardiovascular and cerebrovascular diseases, it is very
important to make clear the effect and regulatory mechanism of CRP2
expression. In this study, we cloned CRP2 promoter, intron 1, and related
regulatory sequences into pGL2B that contains a luciferase reporter gene.
We also made several kinds of expression plasmids with different
transcription factors as MRTFA, MRTFB, and myocardin. The
co-transfection study on CV1 cells with different reporter and expression
plasmids was performed. We measured and corrected the luciferase
activities in each condition to evaluate the relationship between different
CRP2 regulatory sequences and specific transcription factor.

Our results revealed that MRTFA activated the sequence of
CRP2(+40~-1693) significantly but not CRP2(+40~-1590). There is no
effect of MRTFB on CRP2 promoter sequence between +40~-4855.
DNMRTFA630 or 732 can produce a suppressive effect with
dose-responsive manner on CRP2(+40~-795). We also proved that
MRTFA activates CRP2 through the interaction with the second CArG
box in CRP2 intron 1.

Bi4239): CRP2, MRTFA, MRTFB, Myocardin
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FEALaBE o A BT IR AL de B A S i A R R R o R R 49
BAREE I FEEHAE KECRPRZAAEIFHERAREARELAR
FIRIE R LAB ) ER - K AFHE CRP2 promoter 3448 i $A4% & 7]

cloning A\ —## luciferase reporter % & 8 B R HBEERR



T ALAm AL P B e 845 B F A B o) & 3R H 82 (expression plasmid) °
3 &4 CVI1 faff 47 co-transfection > {# CRP2 promoter 348 i 384%
B3 B R kB TR ARA CVI mpan - sbe¥ luciferase #)7%
5T %, % CRP2 promoter .48 M3z F 76y R R K > ME—FRHK
# 3t CRP2 promoter 48 M 3% A 7] 45 € #8481 B 148 2 B4R 694K
#

fiEE N1 A A2 > RE RIE % CRP2 promoter A5 (4
+40~-795 %]4+40~-4855) B M4 %18 CArG Box &y # — M-+ (-810bp ~
12kb) F7| > #8484 T B AL BE P F R ey 85k B 1 R 6948 2B 44
15 2k 48 B 4% B F 6,35 myocardium, myocardium related factor A
(MRTFA) » £ % myocardium related factor B (MRTEFB) ° H g 253
MRTFA T 3 &3 $2 CRP2 % — 71 % —18 CArG Box #hfa Z/FA R
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ks BEAH  BEREIEA UHAAERANGRAREGES
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B ik
#] B 4 CV1 %= ftk b i 47 co-transfection # % > RIEE
Cystein-rich protein 2 (CRP2) 3 B &93HE M H] - F A RK#R T
(1) 444 &4 & & CRP2 promoter deletion — luciferase construct &%k
4 % g% (reporter plasmid) °
A E T EB AR #E 4 ey pGL2B-CRP2(-2663) 4 2%
[CRP2(-2663~+40) z K # 7 A% # luciferase reporter gene #)

pGL2-B] ##4& » 3% 3+ PCR primers %k £ & CRP2(-2281~+40)
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(2)

(3)

(4)

CRP2(-2063~+40) ~ CRP2(-1857~+40) ~ CRP2(-1693~+40) -
CRP2(-1590~+40) ~ CRP2(-1398~+40) ~ & CRP2(-1169~+40) / £ :
it 453z ek B B 4% A pGL2-B 4% 8] pGL2B-CRP2(-2281) ~
pGL2B-CRP2(-2063) ~ pGL2B-CRP2(-1857) ~
pGL2B-CRP2(-1693) ~ pGL2B-CRP2(-1590) -
pGL2B-CRP2(-1398) ~ pGL2-B-CRP2(-1169) - % 7 & THREN
J& A Bp 8 % T pGL2B-CRP2(-4855) & pGL2-B-CRP2(-795) °
UHHEBEA FENaN ¥ R BSRTARSERRETH -
%3t ¥ #9 PCR primers 2t A& & MRTFA > 24 & MRTFB #4 /i £
it J& s sk B B %) 3 A pFLAG-CMVSa % 3 @ 45 %
pFLAG-MRTFA & pFLAG-MRTFB - % 5 & KSR ENE AR
# 7 pCDNA3-Myocardin °

324 CV-1 tmpg -

CV-1tapp LR BRTFERBASET @ 0 ¥ 14 transfection
xwFE o

F§ CRP2 promoter deletion — luciferase construct &3k 4 % &%
(reporter plasmid) > R eL4 4k R T ARG ARG £CV]l @
B6 _E i# 47 co-transfection #F % °

) 8% 1L 3R & 4 8% (& %% pGL2B-CRP2 promoter deletion construct &

VIII



(5)

(6)

pGL2C) » % 3.’ & (pPFLAG-MRTFA or pFLAG-MRTFB) > &
pFLAG-CMV5a-8-gal(%:# B-galactosidase reporter gene) transfect
CV1 #mf - 3 ¢ B-galactosidase ¥ A R AX E luciferase &7 £ > KA
¥ E#% luciferase #7% PE T A 43745 MRTFA % MRTFB $i % —
CRP2 promoter k k8948 24 A -

# 4 dominant negative MRTFA -

#] A site-specific mutagenesis 49 % 3% > 4% pFLAG-MRTFA
MRTFA & 57| » ££ % 631 % 733 codon & & 4 R 4% M 4 st — &
EORBEBEA BAHAEEHRABREIEANETEL
630 & 732 48 £ & 8 B ] MRTFA 4 # #) pFLAG-DNMRTFA630
% pFLAG-DNMRTFA732 » AR4% s AT #4 UK » DNMRTFA630 &
DNMRTFA732 B # dominant negative # effect °

Fi CRP2 promoter deletion — luciferase construct &3k % % #2
(reporter plasmid) * & dominant negative MRTFA » f£ CV1 4= Bk
_ i& 47 co-transfection F} % ©

] 8% LA 4R % 4 8% [pGL2B-CRP2(-2663), or (-795)] » & 34 7%
(pFLAG-DNMRTFA630 or 723) » & pFLAG-CMV5a-8-gal(%+ 4

B-galactosidase reporter gene) transfect CV1 4afiis = &

B-galactosidase = A R 4% iE luciferase #47& M » SAAE4% luciferase
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(7"

(8)

84 7% 14 7T B} 23746 DNMRTFA630 st DNMRTFA723 »
CRP2(-2663~+40) or CRP2(-795~+40) K fx t4AB EAE A °

%4 M4 718 CAIG Box # % — N (-810 bp ~ 12kb) /71 &7
4> luciferase #9384 8 7% -

% 4% splicing acceptor #4 & 5](# 50nt) st # A pGL2B P9 #)38 & 4
B ; A P4 %18 CArG Box #9 % — W F (-810 bp ~ 12kb) /-1
# A splicing acceptor #9 A 5| 2 &7 » 4% 2] pGL2B-CRP2(Intl) -
it 1A site-specific mutagenesis &) % & 5 3 R B £ A F —
R % = CArG Box % % & pGL2B-CRP2(Intl) » 4% 4% A
pGL2B-CRP2(C1M-Intl) - pGL2B-CRP2(C2M-Intl) » &
pGL2B-CRP2(C1/2M-Intl) -

A ]9 4 CRP2 % — W F (-810 bp ~ 12kb) /%] & luciferase é93k %
% 8 (reporter plasmid) » & &4k B-FARGERREH £
CV1 %= Bk L i 4T co-transfection B 7%

F) o5 L4 2R 2 % 8% pGL2B-CRP2(Int1) » pGL2B-CRP2(CIM-Intl) >
pGL2B-CRP2(C2M-Intl) » & pGL2B-CRP2(C1/2M-Intl) > RRE
£2 (pPFLAG-MRTFA - pCGN-SRF & pCDNA3-Myocardin) * &
pFLAG-CMV5a-B-gal(%# # B-galactosidase reporter gene) transfect

CV1 tm i, - 2 F B-galactosidase = A R AL E luciferase #7514 > XA



¥2 B 4% luciferase #9751 7T A & 3745 MRTFA 2 Myocardin 2

CRP2 (Int)#y4a Z4ER -

TRER

92/9/30: %]i% Boston

92/10/1: %| Brigham and women’s hospital 3% %] » £ 7% B &

TR o

92/10~11: 3h & A R E k75 4% B 424 %) cloning A% F reporter

gene 9 E BN > X EHBANEANGER -
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99/19~93/2: #47 CV1 a3z % > co-transfection study * £ & CRP2
AR REERF BN BN E R — @8 BT > 4o SRF ~

myocardin ~ MRTFA ~ MRTFB s ¢ 48 Z B 1% -

93/3/1~16: ¥mEEBmEH  EEHARRE -

(1) %#& & & CRP2 promoter deletion — luciferase construct #2 MRTFA

g948 B B4 -

X1l



300 4

OMRTF-A Ong
W MRTF-A 50

250 -

200

150 A

% of MRTF-A 0

100

50 1

FE ¥ PGL2C % negative control > 4 $h4X & 4 E 1% #9 luciferase
& 3% 4 MRTFA 0, 50ng 8% 52 MRTFA Ong #4948 #tbfs) - &5 LT & MRTFA
#} CRP2(-1693) £ CRP2(-4855) ¢4 A 5| T 34 58 — 1 A Loy R 3. B
# 48 CRP2 (+40~-1693) 4 ) =T s MRTFA #44k A 25 - {2 MRTFA %
CRP2(-795) £ CRP(~1590) 84 7 1bF A & ReA#E » BIKERE—TFTH

>
oo

(2) %#& & & CRP2 promoter deletion — luciferase construct 2 MRTFB

G948 14 o
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300 -

OMRTF-B Ong
HEMRTF-B 50ng

% of MRTF-A O

B ¥ » PGL2C % negative control » SM22alpha % positive

control » #¢ 344X & 4% B 4% ¢4 luciferase &7 P42 MRTFB 0, 50ng B¥ 2
MRTFB Ong #9948 #tit4s) - &5 £ 7T R MRTFB &4 & & CRP2 promoter
deletion — luciferase construct it & 5% 164 A » 15 4%, & CRP2 (+40~-4855)

K% %A MRTFB &9 1E A 25 -

(3) CRP2(-2663) &% CRP2(-795~+40)#3 k % » $2 DNMRTFA630 X,

DNMRTFA723 #48 & B 1%
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0100 ng
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o

-2663 -795 -2663 -795
DNMRTFA 630 DNMRTFA 723

EB ¥ > #ahX E AR L luciferase YFEHARE £
DNMRTFAG630 2, 723 8551 DNMRTFA Ong #5948 # b4 > s %
pGL2B-CRP2(-2633) 2% CRP2(-795) %-%] #2 DNMRTFAG30 & 723 &) & &
# LT B, » Rk &4 pGL2B-CRP2(-2633) & CRP2(-795) &4 K& + »
DNMRTFA630 % 723 #F<T # X luciferase &) & 3 & &£ — dose
responsive #3p#|4E A - 14X & DNMRTFA630 % 723 =T 464k A 4& CRP2

(+40~-795) B 7| Fal > ) oo~ MRTFA ik A £ b — &) -

(4)MRTFA 2 Myocardin 1 CRP2 (Intl)&948 Z4/E A -
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60 = I I

pGL2C Sm22alpha -795 f-795Int1 C1M- C2M- C1/2M-
795Int1 795Int1 795Int1

[EIMRTF-A 0 MIMRTF-A 50 Omyocardin 150 |

L+ B+ > PGL2C % negative control » SM22alpha % positive
control » 4¢ 344X & 4 E 74 & luciferase #4975 M 4 MRTFA 0, 50ng, A
myocardin 150ng #%#1 MRTFA Ong #9484t b4s) - £-795Intl R &
pGL2B-CRP2(Intl) ; CIM-795Intl 4% % pGL2B-CRP2(Intl) with lst
CArG box mutation; C2M-795Int1 4% % pGL2B-CRP2(Intl) with 2nd
CArG box mutation; C1/2M-795Int1 4% % pGL2B-CRP2(Intl) with 1st
and 2nd CArG box mutation - &9 £ & > MRTFA T7&4t CRP2(Intl) ;
{2 % #7514 A € B CRP2(Intl1)#) 2nd CArG box mutation i 7 i °

i3 ] 5 8% % MRTFA 4945 I 8236 2nd CATG box 48 B -
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wdh RESEHE NS ARELEB LN B Brigham and Women’s

hospital M &M AHRBELME » £ETHFEAYRAES £~ TBHE
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FEH TR ALT:

— > EARUYTFAMERHRET TR RHBER - RE
B2 R AE...... <

= FAEEYBEFEEEE DNA B Key# TEHA (cloning) °

Z . #H»WDNAFF bRt RE (Site-Directed
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7% » Transfection °
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