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FRAEDENC R 2 TERE BRI - AFHELE Z & & IS THRIESREES. Bt - ER%EeE
EREZIBIT, AEICBT 2 FHEERMILEEOREMEEIIHOICMA SN TE L TIREELFE LR,
EROIEAIZ T D 400 pg LA EOEREBROSAEORERLE T IR EBMLN TS (N EngJ Med
350:101, 2004), L2>L. FERRZIIAFEOME—DRE T, —HBEEHEEAINAL LN DD, %  ITIH
BIThHD, BATHRALR Y 7 ABIET Zebl Zeb2 KIB~ U ADRMREMEFEELEL - 32 & 2 LIATIC®E
L72(Am J Hum Genet 72: 465, 2003; Dev Dyna 235: 1941, 2006), &7 LBz B\ CTHREFASEIZED 5
BEET-AMbZ 80 FEMERE & SN TV 5 03 (NVat Rev Genet 4: 784, 2003), £ MIBWTik VANGLI (New
Engl J Med 356: 1432, 2007), VANGLZ2(New Engl J Med 362: 2232, 2010), FUZ (Hum Mol Genet 2011),
CELSRI1 (PloS One 2014) DB T EBROHZBHE XN TS, () AR TILBEESOWH 125 T TR
EHRHEFEORRK - BERELXIT O L & bIC, @) FHMREAHES O—IZIT ZEBI, ZEB2 BT %
G LR E T EGEG THE D de novo EERPFET D AHEM A2 B X BN R =X Y — Ly — 7 =V AFNT 21T
W, Gi) FEE LIz EMEEFEROWRES THEOMBAZITH, (v) & HIZ, FHEEB WML OKERS -
SHEIZBE 0 2 43 FREDO BBEIIRIFE AT O & & B2, (v) FHOESH MM OERITR 2 #5583 2 BERR FT 3K D[R
TEZITOAIEIC S 2 IR BRI 28R 5,
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A BIRB®

AN I 1 & R “u BHBESE L A A HE
Pl Y N N 5 B 10 o e N 1 RTEN | 2 el ke e
BEBI T ARETIS ) D AR 00 %6 i
B0t Cﬁ W SN TELTIETEBAIE L2,
IERRAIINI % 400 pg LA L OBERSFLIR A AYE O
%ﬁ@%ﬁﬁé@ ZEDRHMBNTHDED (New
Engl J Med 350:101, 2004), Y&l R Z 13 AYE OME—
DJFRE Tlidavy, BYRVEES S WS ST b a8,
Z ATMFEEBTH D, Fox TR A AR 7 28 ET
Zeb1 Zeb2 (Sip ) KA~ v A DIAERAR [ s s %
TTZEEWME L CE 7 (Am J Hum Genet T2: 465,
2003; Dev Dyna 235: 1941, 2006; PLoS Genet 7:
1002307, 2011; Neuron 73: 713, 2012; Neuron 77:
83, 2013; Genesisin press), £ /LVIMIZ 50T
TRAE PRSI B 2 B - 23z 80 Flgi[R & 2 S
TV % 23 (Nat Rev Genet 4: 784, 2003), t hlZis\»
TiZ VANGLI (New Engl J Med 356: 1432, 2007),
VANGLZ (New Engl J Med 362: 2232, 2010), FUZ
(Hum Mol Genet 2011), CELSRI (PloS One 2014)
DBIEFERDHPZWE S TWD, () AHFFE T,
TRERRRR AR PHEH B E O — 1k ZEBI, ZEB23WE T
a8 LR G E T IE D de novo 258 B AN 5.4
DWREME A B 2. BEROW %58 TS
ﬁﬁl‘fﬁ“%@ﬁ‘fﬂ%@ﬁ’ﬂfo@i% Vo N AR B AT

. FAEE LB E T o€ 7 VHE « =5 L)

‘F% B D0 FEHERE O 217 5, Gi) Fxn
BOHUCFE % U7 3 e R A a5 B 1o s 8
4% RSPO2. 771 X, 47 Y OmEBh ML
TRIEMEH D5 T 2R3 5, () S 5ic, HE
RN AR D O SR AL R A HE9R 9 5 FEHKI & drug
repositioning (5 LV RIE%E T 5,

B. MIRAE

(i) Mm#% DNA 7>5 Agilent £t SureSelect Human
All Exon V4 % iV T exome capture resequencing
(ECRMENT 21T 5o fBWTY — N ERIT /ST A —Z |2
LV S5 SNV B RIBICEE) T2 2 L 2«
IR B D ECRENT TiRER % L C B Y (Hum Genet
2011; J Neuro Sci 31515, 2012; Hum Mutat 34:
997, 2013; Neurology 82: 1058 2014; Hum Mol
Genet 23: 1856, 2014; PLoS One 9: 96271, 2014;
Neuromuscular Disord 25: 60-69, 2015). E{SiEE
MOREHEETRIA—ZE2EBHIERNG,

VNAGLI, VANGLZ, FUZ CELSRI, ZEB1, ZEB2

AT YRR B 9% 81 R T. BT LB
M (RN THI IS [0 5 80 MHAT 1T Y de
110V0LJL\ IR AT 5T, 2 Pr— e LT

R 44 Y TL - 1000 ) BT A=
NHLBI ESP 6500 f4 + A} Human Genetic
Variation Database (HGVD)#% JH\ 7=, dbSNP137
5 Mendelian disorders O 5K #ifs 725 B 2 R
Th. dbSNP13T IELHDIEH A SNV F— & %
@ ie7z®IZ autosomal recessive disease & i =9
disease-causing mutations 7% < & £ A Al fE
PED & 272812, dbNSPI37T Ik B 7 42— o
TVATHOT, BET -2 _X—2 b Uiz, () FhE
MO L —Y =Xy FF vy —v A T F (&
7 s B KV EEE LTz Repo2. 4+ X, OF
YD 7T o ARET 72 b QNS IR BEE B

FCRFARANND 2 FAVN T, 2 B 4T OB S i am e
T LARHEVE ] O 55 R ORI 247 - 70, Gil) F 7=

1186 FIHHDOBERR TSN A2 EFFE LT~ 7 X
HA ASE TR AL NSC34 MiElZ 1A L, neurite
growth % Array Scan % A\ CHEENT 21T - 7=,
[Fl7E L7234 0% % mouse primary spinal
motor neuron A H N CIlSEIL R 2 B304 5 h B o
fEHT 24T > 7=,

(REEA~DERE)
ERTHERE PSR E O ERERAENTIZ. SNE g o
éEﬁ*\ﬁﬂ}ﬁém/—\@ﬁ(* ??Eff:_%q‘ :\ Lunﬁ\ﬁﬂmz Eg

ﬁ‘é{mff!i}aﬁ CER204FE7 A 81 H &ERIE) | 25T

Zle BT b BB TN B9 B B £ HCE
ﬁizzofﬁlzﬂ 1H—#BYIE)) RV 1T 572,

AELA L2 DNA 36k B ERiT, 4 HRKRY -
ZHEHEREES 20 =— 0 A8 2 DNA Ebiis
B - B EBRIEE, O ND. WL F T LA S
L. &R E DR %?%T HEDT,

C. IRWER

(@) 9 £ DE#E D exome capture resequencing fif
et UTOBGTFE2ERME U CHT 21T 728
VANGLI1 &f51 (Ll New Engl J Med 2007);
VANGLZ2 B f5¥( Lk New Engl J Med 2010); FUZ
(B3 Hum Mol Genet 2011); CELSR1 ( |3k PloS
One 2014); HFEH LA AT o CTE fok A AR
v 7 AR Zebl Zeb2(Sipl) (i 5 #); 5L
B THREFSHIZE D 5 80 BEin T (Lt



Nat Rev Genet 2003); EBNAHICEE G35 31 Eix
T(PL0S One 6: €28408, 2011); A / + k—/L{3Hf
\ZBd % ITPK1 E=T(ASHG Meeting 2012,
Abstract 2623T),

ZOFREFR., —HNZR T VANGLI BETIZHHR
~TRERERE LZCRHER), ZOERITAEE
TV FHEM CTRGZ INTET I BOEBRTDH
v . SIFT, LRT, Mutation Taster |3 Z D& EDIFIR
PHEREL TN, BIETERYAT 5 VANGLI
WA L MDCK fiflalc 5 8la S¥ic & Z ABIEF
513 VANGL1 O RIEIZ R L 5 2 /e o
77, MOFEMIZEB W TIZ CELSEI &5+ (Robinson
et al. Hum Mut 33: 440, 2012; Allache et al. Birth
Defects Res A Clin Mol Teratol 94: 176, 2014),
DVL3 &f=¥(De Marco et al. J Mol Neurosci
49:582, 2013), DACT1, SNMT1, PRICKLE1 71
WB{S 7RI SNVs Z[FE L 7=, CELSR1 ORERR
M Bias L7z D3RP ZE I IR TE DR 215
DL ENTERMoT,

G) ~ U AEHRATAMERO L —F—F v TFx—
v A I REA Ty T a ATERTA MR R
AT 5 Repo2,. 5 F X 3+ Y Z[FE L 72, Rspo2
IR AR 2R ET 5 agrin IR EER
ZURIThDHZEEFEET D E L HIZ, Rspo2,
F X, o F Y IiEndi b ES A E o mp ik ge i
MEREAEZETHZ L2 LML, Rspo2 i3HF
BERTA ML DO AEIFIZHEL 52 R o7z, EbiC
Rspo2 iZ Wnt modulator & U THEFHEEEERIZAE
AL, #RpHESHICB T L7 EFva ) 2R/ R
DY TAZ—TERET HZ LALLM LT,
Rspo2 ITAHHEARICE BT 5 Lgrd 251K & L.
Ler5 13 MuSK/LRP4 DA K% A L. Rspo2
ligand ® Lgr5 receptor ~DfEAIZ L Y MuSK U >
BbrBEE L, TEFALIY VSHREDT S AE]Y
VT ERETHIEEHA LN L,

(iii) ~ 7 = NSC34 fifiars b~ 7 A F AT
M7 A U —ANF % —IZ LTI TAPAZE -
Proi—% Y JR3K Zonisamide A3 FEERFAYIZ 4
REHIEREEERN 2B T 2RE L, v U
2EWRIAMR TS A ) - TFy—&EEL
neurite network #IEEM LICEK L7-DbL, —&E
DIE T neurite network % Hl| % scratch assay #1T
572, Zonisamide |FIREKIFME T neurite
elongation Z{EE L7, F70. MlarsmuEies

(IncuCyte Zoom) % F\ /- #8152 T ¥ Zonisamide
i~ AFRERITAMIE T 7 A4 V= NTF ¥ —D
neurite elongation Z {1 L 72, & 512, Zonisamide
TIERREKRIZE D~ U 2AFRERTAMIT 714V —
FNF v —EFEEEIK L7, Zonisamde [T~ 7 AF
BERTAMIR T S A U —INF ¥ —IZR LT,
neurotrophins & = DS EERHEORBALFE LT,
< 7 A sciatic nerve SIrE T /LIZ X BHETTIL,
Zonisamide % 0 &% 5- 13 R BIBrERAL T i D #5228
PEEIEI L, SEEEERET 222Nl
7

D. BEE

TER R BASHEE 0 exome capture
resequencing fiEHT % 1T > 7= 9 B 6 Fllc VT 9FE
HOBEMBERTERELFE L, STMEIT VANGLI
BT %E&Te PCP XA Y = A ODBIETHTHY, 1
FEITERARBICBADIBEFThHoTc, WITNLD
FHERTHY, RESTFOREMEE S OIZEHT
LMERD D,

FARAOBFFEIZ BV T Repo2, 07+ X, 0+ YD
MR ZEEIERERZH O TH I ENTE =, K
WMEEfkEET 5 L & HIZ Rspo2. 0 F X, HFYD
L% B8 T 5 FEAI D screening % drug
repositioning strategy IZ LV RIEEZ S HITH, &5
\Z. Zonisamde D~ U AFRERIAMIE T 7 AV —H
T ¥ —72 BTN NSC34 #lifiE D neurite MERE (L
ERZBGMNCT 5 L &bz, ROt v
BT OINREP LN LT,

E. #m

TERFRRR S PAHEE BT 9 il exome capture
resequencing fEHTIZ X W VANGLI OF I A&
AEREEDFEMERTERBRLRE L, &I,
Rspo2. &F X. &+ Y N EE R ERRAE/E
REATHERENMRICH RN L, SR
EREHOTEFN Y VEFREODITAZY TR
RETIFHSTFTHI L ERALMNI L, BEER
L LTEL LN TE TV IR TANAK - i
=% 3 Zonisamide 73, < 7 A NSC34
AR b ONC = 7 2AFRERIAMBR T 7 A4 V) — T
¥k U CRERFIC R SRR EER &
BTDHIEREETDELBITET AT Y RZET
DR R LT,
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ischemia-reperfusion. Free Kadic Biol Med
2014, 69: 324-330.

Takamatsu A, Ohkawara B, Ito M, Masuda A,
Sakai T, Ishiguro N, Ohno K. Verapamil
protects against cartilage degradation in

6. IEHEE
1. WXHXK
(Original Article)

osteoarthritis by inhibiting Wnt/B-catenin
signaling. PLOS ONE 2014, 9: €92699.

Inaguma Y, Hamada N, Tabata H, Iwamoto I, 7. Kobayashi M, Ohno T, Thara K, Murai A,
Mizuno M, Nishimura YV, Ito H, Morishita R, Kumazawa M, Hoshino H, Iwanaga K, Iwai
Suzuki M, Ohno K, Kumagai T, Nagata KI. H, Hamana Y, Ito M, Ohno K, Horio F.

SIL1, a causative cochaperone gene of Searching for genomic region of high-fat
Marinesco-Sjogren syndrome, plays an diet-induced type 2 diabetes in mouse
essential role in establishing the architecture chromosome 2 by analysis of congenic strains.
of the developing cerebral cortex. EMBO Mol PLoS ONFE 2014, 9: e96271.

Med 2014, 6: 155 - 295. 8.  Yamashita Y¥, Matsuura T*, Kurosaki T,
Ohkawara B, Cabrera-Serrano M, Nakata T, Amakusa Y, Kinoshita M, Ibi T, Sahashi K,
Milone M, Asai N, Ito K, Ito M, Masuda A, Ohno K. LDB3 splicing abnormalities are

Ito Y, Engel AG, Ohno K. LRP4 third specific to skeletal muscles of patients with
beta-propeller domain mutations cause novel myotonic dystrophy type 1 and alter its PKC
congenital myasthenia by compromising binding affinity. Neurobiol Disord 2014, 69:
agrin-mediated MuSK signaling in a 200-205. *Equal contribution.
position-specific manner. Hum Mol Genet 9. Asai N, Ohkawara B, Ito M, Masuda A,
2014, 23: 1856-1868. Ishiguro N, Ohno K. LRP4 induces
Nakayama T, Nakamura H, Oya Y, Kimura extracellular matrix productions and

T, Imahuku I, Ohno K, Nishino I, Abe K, facilitates chondrocyte differentiation.
Matsuura T. Clinical and genetic analysis of Biochem Biophys Res Commun 2014, 451:
the first known Asian family with myotonic 302-307.

dystrophy type 2. J Hum Genet 2014, 59: 10. Nasrin F, Rahman MA, Masuda A, Ohe K,
129-133. Takeda J, Ohno K. HnRNP C, YB-1 and
Kokunai Y*, Nakata T*, Furuta M*, Sakata hnRNP L coordinately enhance skipping of
S, Kimura H, Aiba T, Yoshinaga M, Osaki Y, human MUSK exon 10 to generate a
Nakamori M, Itoh H, Sato T, Kubota T, Wnt-insensitive MuSK isoform. Sci Rep 2014,
Kadota K, Shindo K, Mochizuki H, Shimizu 4: 6841.

W, Horie M, Okamura Y, Ohno K, Takahashi 11. Azuma Y, Nakata T, Tanaka M, Shen XM,
M. A Kir3.4 mutation causes Andersen-Tawil Ito M, Iwata S, Okuno T, Nomura Y, Ando N,
syndrome by an inhibitory effect on Kir2.1. Ishigaki K, Ohkawara B, Masuda A,
Neurology 2014, 82: 1058-1064. *Equal Natsume J, Kojima S, Sokabe M, Ohno K.
contribution. Congenital myasthenic syndrome in Japan:
Mano Y, Kotani T, Ito M, Nagai T, Ethnically unique mutations in muscle
Ichinohashi Y, Yamada K, Ohno K, Kikkawa nicotinic acetylcholine receptor subunits.

F, Toyokuni S. Maternal molecular hydrogen Neuromuscular Disorders 2015, 25: 60-69.
administration ameliorates rat fetal 12. Matsushita M, Hasegawa S, Kitoh H, Mori K,

hippocampal damage caused by in utero

Ohkawara B, Yasoda A, Masuda A, Ishiguro
N, Ohno K. Meclozine promotes longitudinal



13.

14.

15.

16.

18.

19.

skeletal growth in transgenic mice with
achondroplasia carrying a gain-of-function
mutation in the FGFR3 gene. Endocrinology
2015, 156: 548-554.

Funayama M, Ohe K, Amo T, Furuya N,
Yamaguchi J, Saiki S, Li Y, Ogaki K, Ando M,
Yoshino H, Tomiyama H, Nishioka K,
Hasegawa K, Saiki H, Satake W, Mogushi K,
Sasaki R, Kokubo Y, Kuzuhara S, Toda T,
Mizuno Y, Uchiyama Y, Ohno K, Hattori N.
CHCHD2 mutations in autosomal dominant
late-onset Parkinson's disease: a
genome-wide linkage and sequencing study.
Lancet Neurol 2015, 14: 274-282.

Tsunoda M, Hirayama M, Tsuda T, Ohno K.
Noninvasive monitoring of plasma l-dopa
concentrations using sweat samples in
Parkinson's disease. Clin Chim Acta 2015,
442: 52-55.

Sobue S, Yamai K, Ito M, Ohno K, Iwamoto T,
Qiao S, Ohkuwa T, Ichihara M.
Simultaneous oral and inhalational intake of
molecular hydrogen additively suppresses
signaling pathways in rodents. Mol Cell
Biochem 2015, 403: 231-241.

Masuda A, Takeda J, Okuno T, Okamoto T,
Ohkawara B, Ito M, Ishigaki S, Sobue G,
Ohno K. Position-specific binding of FUS to
nascent RNA regulates mRNA length. Genes
Dev 2015, 29: 1045-1057.

Selcen D, Ohkawara B, Shen X-M, McEvoy K,
Ohno K, Engel AG. LRP4 myasthenia.
Impaired Synaptic Development,
Maintenance, and Neuromuscular
Transmission in LRP4 Myasthenia. JAMA
Neurology, in press

Udagawa T, Fujioka Y, Tanaka M, Honda D,
Yokoi S, Riku Y, Ibi D, Nagai T, Yamada K,
Watanabe H, Katsuno M, Inada T, Ohno K,
Sokabe M, Okado H, Ishigaki S, Sobue G.
FUS regulates AMPA receptor function and
FTLD/ALS-associated behavior via GluA1l
mRNA stabilization. Nat Commun, in press
Fujii H, Matsubara K, Sakai K, Ito M, Ohno_

20.

21.

K, Ueda M, Yamamoto A. Dopaminergic
differentiation of stem cells from Human
deciduous teeth and their therapeutic
benefits for parkinsonian rats. Brain Res, in
press

Iwata S, Ito M, Nakata T, Noguchi Y, Okuno
T, Ohkawara B, Masuda A, Goto T, Adachi M,
Osaka H, Nonaka R, Arikawa-Hirasawa E,
Ohno K. A missense mutation in domain III
in HSPG2in Schwartz-Jampel syndrome
compromises secretion of perlecan into the
extracellular space. Neuromuscular

Disorders, in press

Kishimoto Y, Kato T, Ito M, Azuma Y,
Fukasawa Y, Ohno K, Kojima S. Molecular
hydrogen ameliorates monocrotaline-induced
pulmonary hypertension in rats by
modulating the STAT3/NFAT axis with
anti-inflammatory and anti-oxidative effects.
J Thorac Cardiov Surg, in press

(Review and Book Chapters)

1. Ohno K, Ohkawara B, Ito M, Engel AG.

Molecular Genetics of Congenital Myasthenic
Syndromes. eLS. John Wiley & Sons, Inc.,
Chichester, 2014, http://www.els.net [doi:
10.1002/9780470015902.20024314]. (&FF:H)
Ohno K, Tto M, Kawakami Y, Ohtsuka K.
Collagen Q is a key player for developing
rational therapy for congenital myasthenia
and for dissecting the mechanisms of
anti-MuSK myasthenia gravis. J Mo/
Neurosci 2014, 53: 359-361. (E#HH)

Noda M, Fuyjita K, Ohsawa I, Ito M, Ohno K.
Multiple effects of molecular hydrogen and its
distinct mechanism, J Neuro! Disord 2014, 2:
6 (EFH)

Noda M, Ito M, Ohsawa I, Ohno K. Beneficial
effects of hydrogen in the cns and a new
brain-stomach interaction. Fur J Neurodeg
Dis 2014, 3: 25-34 (&EFH)

Rahman MA, Nasrin F, Masuda A, Ohno K.
Decoding abnormal splicing code in human
diseases. J Invest Genomics 2015, 2(1): 00016
(&EFHEH)
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(Presentation, English)
Shibata A, Okuno T, Masuda A, Ohno K
P16.49-S - IntSplice: A tool to predict the
effect on pre-mRNA splicing of intronic
nucleotide substitutions
The European Society of Human Genetics
2014 (Poster), Milan, Lombardy, Italy
May 31-June 3, 2014
Ohno K
Maintenance of the neuromuscular junction
and its aberrations in hereditary and
autoimmune disorders
Guarda-Symposium 2014 on the Molecular
and Cell Biology of the Neuromuscular
System (Invited), Guarda, Switzerland
Sep 1, 2014
Ohno K, Shibata A, Okuno T, Rahman MA,
Azuma Y, Masuda A
IntSplice: A tool to predict aberrant splicing
of an SNV at intronic positions -50 to -3
64th Annual Meeting of the American Society
of Human Genetics (Poster), San Diego,
California, USA

Oct 18-22, 2014

Bruun GH, Doktor TK, Brener S, Masuda A,
Palhais B, Krainer AR, Ohno K, Andresen BS
Global identification of binding sites for the
splicing regulatory factors SRSF5 and
hnRNPA1

64th Annual Meeting of the American Society
of Human Genetics (Poster), San Diego,
California, USA

Oct 18-22, 2014

Rahman MA, Nasrin F, Masuda A, Ohe K,
Takeda J, Ohno K

Alternative splicing of human MUSK exon 10
is physiologically regulated by multiple
splicing regulatory cis-elements and cognate
trans-factors

RNA Biology meeting, Cold Spring Harbor
Asia Conference (Poster), Suzhou, China

Nov 10-14, 2014
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EEFBHERRE#ANE (EEENERLEMRER)
SRR BES

THAZEEREESORE - FlHHR

HMRSEE EH BEZSR (BARLEEFEEIO0_—REEEHRT - ARRELEYE. SFEYPEER)

MREE

= U AR AMIRE AL, IBAESSHMLIRIIMT TR Z U, ZO% O IRHEHEBEED
L2 EE/R 70 ATH5, SIP1  (Smad interacting protein 1) EREFD ./ v 7 7 U b
A (LLF, KOw U R ELMET) 2B\ Tk, ZOMREREI/EZ 57220, SIP1LKO~ Y X%
ZOBFHIEOET N~ U AL LT EDEEDS T DR D=0 D4y F L~V T DR 21T -
oo WRER26FEIT. (1) b MIBWT ZHFHEDCREBRETF THDH I LBHLNTR>TVND
van gogh like 2 (Vangl2)i& s+ & SIPLEIE T & DM EERORE, (2) SIP1 KOOSR
WA IXETERIC I T DR, FFICZ ORIEEETICB L TRETT 2 7o oic, AR L KO % A
WT, A7 a7 LAf#fTE1To7-, 1) Vangl2&{=F & ODEEERIZ OV T, &0 B REK
ERETH SLoop tailv 7 A LSIPI KO UV AN _BE~TuR~v T A2ER L, Fh bHBEF
DBEIMHEERZBE Lo, ZOER MELFICHAERZBET L Z L itk hoT, 2)
SIP1 KORRIZEWTIE, BEZ 287 3R L TWAEE A R 57z, RiZGap—junction|Z BE-4

DS X oy ENEH S D,

HEAHREE
® THilE A7

(BB LEEER 20 = —FEEEWILAT)
® NI 5HF

(BB L YREEE oo = — K EBEEPICRT)

A BIRE#®

#xERKT SIP1 @/ v 277U h~<v A (LIF, KO
<A ELWET) IE, MERE SIS LR WRBA E R
L. BREBFETH D, BifE, SIP1 25k PAHE
EZEDE B THWDDONIA LN/ > T
WV, Eio, EERHEEREO A =X AICHE
LTH, ZOFMREMRIIAR+2THD, AHIET
I, v NOTOFHIEOET VEM L 72 A SIP1 KO
v URAEFERAL, TOBEAND=RXLEHHAT L
LT E Y, ZHBFHOEEL O NIRRT 2R E
DA T = A LB L fBRIIZ, ZOKREBEDT
PH=CiRIRICE R C & D MR AT 5, REEIT,
IO XD R SRR T D SIP1 DR
fRIAT 2720 0OFN1»D L LT, (1) B MZBWT
TOFHEOCRRBLEFO—D2THDLZ EHHLD
\Z72 > TV 5 van gogh like 1, 2 (Vangll,2) Bfz+
& SIP1 EisT & OMHEIEA. BN HEEHIHEIEF T
& 5 SIP1 7 Vangl2 % > /X7 OG5 7 F g

¥ (Planar Cell Polarity MD#%&#) LS00 EE
HELTW200%HmidT 5, (2) BEHIERET
SIP1 OFRERIZI T DHREZ ETT 27201
SIP1 A3l A2y & LT DN R 1 % iz
BREL, MFd 2,

B. IRA&E

(1) IZ2W T SIPIKO ~T <17 & (4 R)
& Loop-tail (Vangl2 x1) ~T AR <7 2 (X
R) =RELL, ORI (10 B, 14 HiR) O
¥ (8:Hip) OBECTHEERET D, ZOFT, M
BIETO~T o EREZFRICET D8RR L OEF
IZDNWT, MRESCHROWAIZE L, {500k
ERBRINDPHRETT 5, (2) 1220 T, SIP1
KO 7 uZRFELOARIC LY, NELEED BT
AR 5, lA4E 8.5 H T (KHI%MN 1, 2NN S 5,
BMEAELELD (EXIZohhbmREHHE R
ZFHETRERMTHD) T, BETENFEEED
Lol TORMEEL L AT ERTE TR0
B AERIORE AWz, 722 OFE, SIP1 &1 & 18
FEBETTHY DNAKEAESI G L Th 2585 H
MHRFSEF1LIZOTH, BN —7TIEED KO+
UARERLTEY, SEFIKOMLANSZ L&
L7z, SIP1 DIEMELETIE 6 EF1 OEMEE T T
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