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Clarification of new pathophysiological functions of CPI-17, an endogenous myosin
phosphatase inhibitory protein.
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Motility of smooth muscle cell is regulated by phosphorylation of myosin, which
is modulated by myosin light chain kinase and myosin phosphatase. CPI-17 is an endogenous inhibitory
protein of myosin phosphatase. Phosphorylated CPI-17 at Thr38 inhibits myosin phosphatase activity. The
CPI1-17 signaling is known to regulate pathophysiological functions such as hypertension, asthma and
cancer in addition to regulate physiological functions such as blood pressure and intestinal motility and
so on. However, production of mutant mice targeting CPI-17 were not succeeded in the world. In the
present study, we approached to make mutant mice targeting CPI-17 by using CRISPR/Cas9 system. We
succeeded to establish three mutant mice targeting CPI-17, CPI-17 knock-out, constitutive active CPI-17
(CA[T38E]CPI-17) knock-in and dominant negative CPI-17 (DN[T38A]JCPI-17) knock-in mice. We started to
clarify physiological and pathophysiological functions of CPI-17 by using these mutant mice.

CPI1-17



B X Cc—19. F—19,.

1. BFEBRAEYS WO &

MBI 5 DI 1L 2 4> > D VU Rk
HIfHIZ X 5, RhoA/Rho kinase & & CPI-17 &
WX B I AT ARAT 7 #—E(PP1 PPase)ik
PEFRERS, ZDI A0l b Z#IE L,
B RO > TS, 51T, 1)
CPI-17 (X4 il B'E Merlin @ U b
ZHE LT AMBICBE ST 5 Z & (Nature
2006) . 2) IME 2T EH B iAot &
44~ 5 B 5. K+ MEF2/Myocardin/SRF @ U
VALl A5 2 L (BC2012) 7ol 4
<HT LW IR PRAEEIC BA 53 2 e dE s
VHERB St (K1), LrLl., %<
DB T W EEBY OB EG T/ > 128
RIZBWT S, CPI-17 O sk ZE B DR
HHIRENZE > TE 59, CPI-17 -~ T\
D AR A RE RO HE AR BRER AR BE % in vivo
DL YL THEIETE T, BB OMFIEIC K
XRENLELTEL LTV,

(RhoA/Rho

(CPI-17#%E8) kinasef% )

PP1PPase
PPie wver |(P)
()
Y
[ EEEE S g ETE NS |
(EWHF0Y VBIEDTHE)
\P/ Ser518  Ser408 B‘

MEF2/Myocardin/SRF

P

=)
(P)/Ser20

Myosin Iight chain Merlin

~{cPI- TEBREIC J:%;PP1PPase it{nﬁﬁibét -

| WE. MEEnAE

4
HHRK. KETHE ﬁmﬁ“ =

7J/

(1) CPI-17/PP1PPase 5% (B4 23 BIAE
BESNDHRE

2. WREOBEB

AFFRIL, BT RIELK 30 4TV
FTHATHRIIL T, IF oty
VIRt (RA 7 7 #—+E ; PP1PPase) ™
INTEMEISI 7 > X7 B Cd D CPI-ITKO ~ 7
x%ﬁmu\éﬁ%@mrﬁﬁ%%m%@@

e

HIE, 72 B ONT mr BEhIRAEAL i%
B RERREE . SR é%

v DIRREHELTIC &écm1WW1W%eﬁ@
ROEENZI ST 5,

3. WD Ik

HESE L. PRFZE & LT TicitRIcse
B C CPI-17 i& {1 K48 ES Ml ORI Bk
L TW5b, 2T, ES iz ffi-7-@%E o

Z—19 (dum

)

LD CPILI7T KO~ ADEH 2 A 5,
7. BN KO 2 EZHWT, FEHE

MEDRER, HALE EE) 1= EB) O E
&E®$ﬁ?%%%%ﬁ%¥%¢5

WN— 2 T —F I X D SHENRN S
imﬁj%r)/%Tw %E%TWQk
ZVEH L. CPI-17 DY EeA: B rh A
WTCHRNTT 5,

4. HFFERH

WIEEE I, CPI-17 & {7 /K48 ES M 2 ]
WTHF AT AOERERL, I HITI1F
CPI-17 R~ 7 A DIERUZHEF L7z, LinL
XA T2 U AOERICEII LigroTe, D
JRIRNZ DWW TER % 7R MRGE 2 4T o T 3K &
EExIEDHIZEL R NoT,

ZFIT, ESHlEHWLZLE2HE LD,
& 7212 CRISPRICas9 7'/ Ly AT A
Bz 8 AL, CPI-17 Z S~ 7 A DIERIZ &
F L7z, THETOMFEMRR LY, CPI-1T X
Thr38 @V U ER{EIC L 0 IEME L Shv, HERY
VRIBTHDLIA VR AT 7 X —Efil
7= F PPlcd LFEA L, AT 7 X
—EBEEAEENST L2 Mo TN
5, % Z T, Mutagenesis {(Z X v Thr3g %
Glutamic acid (Z & #& L 7= Constitutive active
CPI-17 (LLF CA[T38E]CPI-17) L. Thr38 %
Alanine |Z{&#t L 7= Dominant negative CPI-17
(LL'F DN[T38A]CPI-17) . CPI-17 D4k
(LLF CPI-17 KO) @@y A R 27 b Z{FE#
L.ENSHZE->TI3FMHED CPI-L7 I =2 —H
VY UROERETFAA L (K2),

-’
2

’

CRISPR/Cas9%7 / L\iREL AT Ln

REEERETFZSREOMER MEEN
FAEIZ4T 2 2R R BB G FRERIT

- =

DN-CPI-17

CPI-17 KO 4i;: \\
.5 Knock-in

CA-CPI-17
==t s

QO

’
N,

Dominant negative [Thr38A] CPI-17
Constitutive active [Thr38E] CPI-17

(B4 2) CRISPR/Cas9 7/ LfmiES AT I
i > 7= CPI-17 &fn a2 84

T DREASOFIELFICLY | BPIOHE



FHEIE R & <Bh, CPI-17 2R & L7-E s
FEHYOIEIIRFE~FF B Sz,
L2 L. B CPI-17 KO ~ 7 A DAEHIIC
R Uz, MEREOD A SRR R AR 2 13 U
AR L KO~ T A LDOMICKE RO
FHEITRO b otz KEHIC, BHh
72 CPI-17TKO ¥ 7 2 % SPF LT 5 1= DI ¥EH
DY) == T EREKEL, 7 =T %
SETLIeAT e~y U AL, RENICRE~
U AN K DB A AR T,

—7J5. CA[T38E]CPI-17 & DN[T38A]CPI-17
@ knock-in ¥ 7 AZOWTIL, T Z—F v
RHENHBLLTLEV, W), knock-in
7 ADERIZRNEECTH -7, LovL, Dk,
FEBRIGE MR/ 2B ET 572 L, M WEE
B R OPFEEITO) LT, KEKICH
knock-in =7 ZDIEHIZERE L=, Sbhiz
knock-in = 7 2 DOMERED H A R R R 72
EORBFIIHFAT~ 7 X ORI KE 7
MIEIIRO e o T, BEEERIC, [
RHD SPFALDUKFEZ ATV, 5 HHIEINZ~T
0w AL LTI V==V h5%ETLTH
AFTHTETH D,

YA b, WFEHIE o 2 T R THID T
CPI-17 KO ~ 7 A & CA[T38E]CPI-17 &
DN[T38A]CPI-17 @ 2 ZHED I =2 —H > k
CPI-17 knock-in ~ o A DAEHIZECEh L |
CPI-17 D4R, R4 B AU RE
fE 9 D EE /Y — V15T,

WK TLTLEI N, 5%, Zh
5® CPI-17 BinfFRZEEWZ T D
FUTODWT & BT 21TV, CPI-17 D AEE]
)7 B NS REAE B R AIBEEE IS DV C in
Vivo @D L~ CHERR L T\ <,

s T LA RN =V AT AERWERE T T
OEBM M EAENZI1F 5 CPI-17 B{s 1tk
LB D BB D FRAT
- AEFEROTHALE BB AR 12 1T 5 CPI-17
AR T BN DB DFRAT,
<Oy B O F-E EBNC 1T D CPI-17 s
LN D BB D FRAT
- BREANEINEET VIZEIT S CPI-1T7
IR LB DB DFRHT,
JERIERICE T D CPI-17 s L8 o

SR DIRAT,
- HERN MG ELE Y 7 ) v 7ET
JZHBIT % CPI-LT BT AT DB
AT
KB W EE T VIR D CPI-1T Bis Tk
BN D SO R,
< 5| FASCHR >
Jin H et al., Tumorigenic transformation by
CPI-17 through inhibition of amerlin
phosphatase.
Nature (2006) 442:576-579
Pagiatalis C et al., A novel RhoA/ROCK
-CPI-17-MEF2C signaling pathway regulates
vascular smooth muscle cell gene expression.
Journal of Biological Chemistry
(2012) 287:8361-8370

5. FrpRERLE
(BFgEfEE . WFIE s K ONEEERF TR 1
=)

CGdEREam s (BE 144)
Mori D, Watanabe N, Kaminuma O, Murata T,
Hiroi T, Ozaki H, Hori M.

IL-17A induces hypo-contraction of intestinal
smooth muscle via induction of iINOS in
muscularis macrophages.

Journal of Pharmacological Sciences
(2014)125:394-405. (#EFHA Y )

DOI: 10.1254/jphs.14060FP

rasER) G T4

O ARBHEI, —BBGE, AN, FRHE
SN S =
EREREREAMMIIY Y ZES Y VB DI
i AL 22 HE9R T 5
%5 157 HARBRE R AINES
2014.9.9-12 by Ko (CALifgid L)

@ M _Hori, T. Maehara, Y.
Matsumoto, S Horie, K. Horiguchi, S lino,
M. Kondo, S. Shimada, H. Tsubone, T.
Murata, H. Ozaki
Ameliorative

Imura, K.

actions  of  muscularis
inflammation by antiemetic drugs, 5-HT3a
receptor antagonists, in  post-operative ileus
The 1st Federation of Neurogastroenterology
and Motility Meeting

2014.9.5-7 Guangzhou Baiyun International

Convention Center (China, Guangzhou)



@ N. Kaji, T. Murata, H. Ozaki, M. Hori
Combined treatment with IFN-c and LPS
impaired pacemaker activity of interstitial
cells of Cajal in small intestine.

The 1st Federation of Neurogastroenterology
and Motility Meeting

2014.9.5-7 Guangzhou Baiyun International
Convention Center (China, Guangzhou)

@ fR#LSE ATHESEAL RIRTE, SEIER
IFN-y/LPS 7 F /L% Interstitial cell of
Cajal D=— R X —H—kfeZ ET 5
5 56 [m] H A i s
2014.8.6-8 HHRILT U AKRT L (Fi%E
IS N+

® AR, WLME, B, AHEEA,
IR, S AE A
IL-17A 1% iNOS #8LA4 /1 L CIEILE iR
i A 2 i %

%5 87 [l H ASKHl R E R
2014.3.19-21 iiaEE o 2 — (B,
il 7)

©® SHIEm
TR & TR AR UG 2R 1 R O A 5
55 55 [1] H AR P i ey
2013.8.6-9 JHJIITHEEHEI 7 U X X )Lk —)L

(b, BT (FERFETER)

@ FHRHM. FHE sEAL JIER, RIRTE
IL-17A [% INOS %8l L TZ v Mally
3 DA 2 B9 %

55 55 0] H AR P e
2013.8.6-9 fEJIITEELHi 7 U 2 Z LA —v
(AeifgE., fB)IITH)

(X)) GFofh)

(PESEIA PEHE]
Ok ye Gt o)

OBAHIRDL (B0 1)

(£ D)

R D — D

I B NESyNES 7 e Ry SR T
LN S

http://www. vm. a. u—tokyo. ac. jp/yakuri/

6. WFFERE
(D) BFFe s

Y IEK (HORI, Masatoshi)

WHRORS: « REEBER A MBS EL -
WEH P
Wroed®&s:70211547

(2) WF7emn 838
mL

(3) HLEERF T
fHE K% (KAKUTA, Shigeru)
HOLRY: « KRB Bl a5 Et -
e
oeEHE : 80345032



