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Severe congenital heart diseases are often complicated by pulmonary artery anomalies, which are
difficult to treat. The pathogenesis of pulmonary artery anomalies remains unclear, and analysis
using molecular markers specific for pulmonary artery development is required.

In this study, we elucidated that inositol triphosphate receptor type 2 (IP3R2) is expressed in
pulmonary artery smooth muscle, and by using IP3R2 as a pulmonary artery smooth muscle-
specific molecular marker, we succeeded in visualizing the developmental process of pulmonary
arteries in mice. As a result, it was clarified that pulmonary artery smooth muscle develops from
the cardiac outflow tract toward the periphery of pulmonary arteries. We also applied this technique
to the analysis of a mouse model of truncus arteriosus, and showed the mechanism by which
truncus arteriosus develops due to the absence or hypoplasia of the base of the pulmonary arterial
trunk.
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Severe congenital heart diseases are often complicated by pulmonary artery
anomalies, which are difficult to treat. The pathogenesis of pulmonary artery anomalies remains
unclear, and analysis using molecular markers specific for pulmonary artery development is required.
In this study, we elucidated that inositol triphosphate receptor type 2 (IP3R2) is expressed in
pulmonary artery smooth muscle, and by using IP3R2 as a pulmonary artery smooth muscle-specific
molecular marker, we succeeded in visualizing the developmental process of pulmonary arteries in
mice. As a result, it was clarified that pulmonary artery smooth muscle develops from the cardiac
outflow tract toward the periphery of pulmonary arteries. We also applied this technique to the
analysis of a mouse model of truncus arteriosus, and showed the mechanism by which truncus
arteriosus develops due to the absence or hypoplasia of the base of the pulmonary arterial trunk.
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1. BRSO 5

FeRMEDEBIT AR 100 A2 1 ADEIETROD LN HHEDOERWIIEKREFT T, 95 20-30%%
EEERIC L BrAR - IURHIECORIK & 72 5, BEFNSIE U UIER & I, B AR
B, EERENRAEIARMAEBEIRZ: & ORMEIRE T 2 5 0F9 5, FeRIEIERBOK 30%% 55
ol HH S B i, RIS M Z 8 SS9~ 5 7= O DIRIE - R LB L 72 0 | s IR
WY RELELAT H T E B0, DR RE O f T HRHCEE RBIREE X, A OBk
HRONERE L CRENR & FENIRS 0B S 72 W T, iR 22q11. 2 RIGEGEREIZ & RICADE
T 5, AR TIX, BRICHEDDHFIEE & L, EREMBIROIAE, Dt H s B E B L O 0F
T 5 MENREE OFIEREF %2 . BRI D F~— D —ZHW T LI nWE B 2 7,
R EZEOFTRT HFEETIXZAVE TIZ, IPR2 OFIERBALATEIC LacZ B FaEA LT
J v 7T 7 b= A (IPsR2-LacZ =7 &) (Futatsugi, A.et al. Science. 2005) OfiEHT %258
T, IP;R DL MBI EICI T D&EI 2 ##A L C & 7= (Uchida, K, et al. PLoS One. 2010, Nakazawa,
M, et al. J Mol Cell Cardiol. 2011, Uchida, K. Dev Biol.2016) ., # L C. LacZ %Mt
FH &S5 00 HRARAR 2> & Bl N O AR AR S CREBIAR O H IR bR it si < R BL 5 2 &0 B8 LU
DORIE T T BN 72 < . MEMIREIE I ISR AR5 2 L 2R LT, &2 TAE,
IO AERWT, EWMEIROBAZ /b5 2 L 2RlkAlz, RIZ, 2O~ T A EHERME
DI RETT L~ 7 A ERRTH 2 L2k 0, FEkE X OV o 54 BE N &
DX D TR Z 2 O0E R Lo, ABFIERRE TR Thxl B EBUK T~ & A (Thx1™/™) (X
Ytk 22q11.2 RKJEBEHOET IV~ AT, REIRMIEZRIET D (Hu, T. et al.
Development. 2004),
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FEhIREE AR~ 7 A T D 1PR2-LacZ ~ 7 A& HWT, A O EFMEIROIEA % w1l
b3 %, £/, A~ T AL DIRGHBERET L~ A2/ T A LICL D EERREA =
R LB L OEOFT D IEIREE 2OV TRENT T 5, RBFZEIL, e R DIERO TRICKE <BEE
T 5 NHENIREE E OJRREZ T~ 5 MR L L TEETH 5,

3. WDk

1) IP:R2-LacZ ~ 7 A Z W T A BRI )G U 72 B IRIZ RE DRI 28 L & X-gal Yt f Y,
SRR YA k- TRIZE LT,

2) IP;R2-LacZ ~ 7 A % FWTHA T A BRI U7z D S e ORI 2L 2 BlIE2 LT,

3) Tbx1"/m:TPsR2-LacZ ~ 7 A Tl H L HMENREMIEZ I 1T 5 LacZ BEMEERAL O 45AT 2 B2k L
776

4) Tbx1"/m™° : IPsR2-LacZ = U A T B0 BHE T B DWW TREt Lz,
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1) JERIERE DO RRERRO 2L,

33844 204 9.5 AL, B4 18.5 H £ TOD IPsR2-LacZ ~ 7 AJE{FIfiTo IPsR2-LacZ D
BER /NS — AT LTz, ZORER, MEIRCEIRM A RAET D064 11.5 HIZ 2 KO ME ks
FESIVEL A K, FRAEDETIZ O, N ORTEIIRD R 2 125010 L Ze S B O RKRE £ T
JRBR S TR TFZ AL T2 2 ENTE (X 1 A-C), LacZ OIEHLIIMN O KGE FIEAHIZ I
7o, BRSO iz (1 D), ABFEIC LV AIf b S vz, MR 5
DIEFZAENRT — 0T, BEHRE® distal angiogenesis RO ZFEHT A D72 7=,

X 1.1PsR2-LacZ ~ v A Jili®> whole-mount LacZ(B-gal) 44 t4(A : f54= 11.5 B, B: fe4 155 A,
C:MR7E 18,5 H)E C Dk (D) A4 —//3—=200 1 m(A), Imm (B, C) , 50 u m(D)

2) IPsR2-LacZ <~ 7 A & HW = &R A B MEIZ IS U 7o Dl H BE P e DR IR R 28 4L

B AERIOREAE 13,5 BIZE T A Dt H i 2> & REIRES L OITEIIR S AT IC 31 5 LacZ FEL (X
2) 1, KREARIEERICHR < (K2 B), M#REEHS T < (K2 €, M#R I Coins - 7= (1% 2
N, ZORRBNZ—2b, LacZ IZREIAR « MEIIRISHSICI VT, DiERTERIEO 5 5 —k
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JEDTERENTEZ AL S DHEF SR S T,
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4) Thx1™/"° . [P.R2-LacZ ~ 7 A D ifi > B fir
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