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Functions of the non-clustered protocadherins in the neurogenesis and organogenesis
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The expression and functional analyses of a protocadherin PcdhlOa in zebrafish
embryos indicated that it is expressed in the lens primordium and plays a significant role in its
development. Comparative evidences is not known in its isoform PcdhlOb, and in other cell-adhesion
molecules in other species. This diversity was phylogenetically hypothesized to have been introduced to
zebrafish by the third-round whole genome duplication specific to the teleosts. Three-dimensional
analysis technology is being developed for further analysis in larva and adult fish.

in situ
Morpholino



B X C—-19, F-19, Z—19 (@)

1. WFsEhE LI OE 7

MlEERFH P~ IE, 29y 7 -
HENY VY, FREY—L B~V v, 7
grAhF~NYVICKRAIENE, Tu bA A~
Vv (Pcdh) 1ZX DT, 7/ L FofEdEic &
D77 22RLIEZFT2 2B HyITENG,
2 A2 Pedh IZWFRDMICHEILL, Ml
it D % B o A o B MEVE TR A
T tEZLNTNWD,

—J5. 27 7 2 &AL Pedh 13 RAEFEANIC
§1. 862, eD32D77 IV —IHFbh
% (Kim et al. Cell Adh Migr. 2011. X 1), JE2
7 A2 2 A1 Pedh D% & X0 BETAE & 1< S8R
LT, ZhooRECHEET I EEZLNT
W3, KEiZ EREORGEICREIET 255D
Hb, TNOORB A2 —viZr 722 L
b L Chid CE&ETH Y, Z oEMEDE
RICITMREHOKH DS

JE2 I 2 &R Pedh 1TiE. ZFDOERIEE

ZOIZRCFTLHEI N DDOLED B, Wik,

TNYANA 2 —JE, HIZEYE. HEARTRAE.
SR, HIPRESE, ~vF v b Ui, MRS R
fe 74— oBEERAIONTVS, K
S HESIHIK & L@l 2, 2n
LD TIEDMIANERICEM T S 2 &
LI NS,

52 Protocadherins

-7 J{Pednt7  Pedn1gl -
,fiA-xiPcdhm
%cdms

Pcdhi2 ™.

Pcdh18,*

/Pedh21

Pedhi

e

i Pcdh15

Pcdh20

Pcdhi6 /' pedhi1 Pcdhsﬁ

¢ Protocadherins - -“"81 Protocadherins

M1 772287 abAht ~YvoRHE, ik
HEHE O IC L MR DH o7 b D

2. o HK

ZoWFFeEEio HiWIZIEZ 5 2 2 #1 Pedh
DEMEBY) O R R B X CHEEED
FEICEIBHboTwWArERHT 3L
Thb, Fric, T o DL RIS BEEE R IC
BMbrEEICEHT S, ¥7 774y a%
ETNMIC, FEBN 2 — R, REIFRE,
v 7B VRN R L o TR B,

3. 3D ik

X777 4 vy aDIs 7 ALM Pcdh D
¢cDNA 2267 v F 4+ v A RNA 7u— 7%
KT 3, #n%ffioTE¥ TSI 74 vy af%
in situ "M TV XA =T g EIT LD G

L. YZEE ORI ANX -V 2T 5,
AL pedh DFIFV FIAHT 4
TIERAKREER T 2 7295, cDNA 2 bl
FAAL VIS T 2802 REETE S, 2h
25 RNA % invio & L. ic~A4 7 v 4
vy vav L THEIES 7 RER Pedh
DOHEREFEAE L X ¥ 5, 72, DNA A4l
56T v F & ¥ A Morpholino % &t K3
32, chxWiceA4rufvyzrvavl
T, Y%lEmTE2/ v 27 Xxvrd3, 2hb
ODMDOERBM %P~ 5,

4. W

Y7974 varhbrsu—=v 7 LE
FHHTE L 7= Pedhl0a I 2\W T, in situ N4 7
VAL X =2 a VI X BRBME, FIF
VAN T4 TERELCT VTRV R
Morpholino T & % BEBEM#HT % 17>, Pcdhl0a
BKEAEOFKFICED > T3 2 &RRX
nz,

Pcdh10a DFEHIL ., 12 hpf i< BAHIT & Aok
BEENC AR & > 72 18hpf ICIZHARIFSL, &,
. &, BRSO IC. 24~30hpf
WIEKER AR, B, M . K. RS,
RN IR L 72 KSR T D FEBIZ 36hpf
PEECHELAEDS, Hlucik 36hpf I HK
&7 D 42hpf % E CTE L 72, 48hpf I 13K
WA K OEPEICRIR L, DI L 72 (X 2),

IRcoFRBEEFHE LS L. 18hpf Ik
HMIREE D 7K S AR TEIR IC pedh10a O FEH 3G £
Y. 24hpfiCi3FRAK & 72 o 72, 36hpf LA, 7K
ek DL & b ICHBUTIED L. 42hpf 1T
I L 720 42hpf 2 & (3K & AR (55 L
BEACHFEBI L, 48hpf 2 HIKEE L. 72hpf I 133
&K U7z BRI CId. 18hpf i< B | T pedh10a
DFEHDIEE V. 72hpf T THiV> 7z, 42hpf A
SRR ICHEBLD IR E o 72, 24hpf 2> 5
Feiod & [ IC FEB D B AL, 42hpf ITIZTETY
7o 7z, WML 11T 24hpf 2 & FEBID R
5L, 36hpf ICEEAR & 72 0 42hpf TH LT
W7z,

Pcdhl10a OFIEN F A4 v 2R FIF v
FAHT 4 TERREAMER L IR R E]FE
HWEw7, 72LIRODEREEIPAREICSE
Roiiz, 7 v F % ¥ A Morpholino % RiC~
A7 vz av L PcdhlOa /) v 7
Xy v LEGETH, FROMELRH - 7=,
WO BRFEI L R o8, FEYIC
Pcdh10a 2MAERICH FEBLT 5 2 & 2 MLT 5
bDLEZ LN,

DL BL Vv RICBIT 2B X U
BElX. A4V 74 —2D Pedhl0b ITiZH 5N
R, E72. LY RICHBT AEERT L L
T MOBYTIEN-Z F~Y VBRI SN B
EITHh b, TRMAEFLNIC N EELE
L. WEfEEEo 3HEOS /7 LEEICH
K53 LMl ENSD, FNEREBT ST —
Z2iHELN TV,

Fefu s 5K fIC B 1 3 Pedhl0a/b DFEBIC
OWTRELIIEALHAZELONTED



9. Pcdh10a/b DEERE L LR ICD A BN
D03 ARHTH B, #Z CHEFLIED I
fERT D 72 DI Bl B R o 72 (K1 3),

18

o

Rﬂ’

2 Pedh10a DX T 7 7 4 v ¥ afick T 358, BFE
3R ORI, i E =M KRR, B B,
Rk & R i, HELRH ¢ RN

g

3 K777 4y AOEREIVIRE 3D FHESUR.
FEEOWGIE A 7 —. 3D BHFRIIEAZIE LD
DT, Dl BHE S —ERETTHZ 3,

5. ERFEEERCE
(M EE. IR EE R OSBRI H I
EEEI)

GeEsEam) Gt 7 1)
D Tajika, Y., Takahashi, M., Ueno, H.,

Murakami, T., & Yorifuji, H. (2015).
Organization of organelles and

(%

@

=FR) Gt

VAMP-associated vesicular transport systems
in differentiating skeletal cells.
Anatomical Science International, 90(1),
33-39. DOI: /10.1007/s12565-014-0266-6
(FE#HDHY)
Iriuchishima, T., Yorifuji, H., Aizawa, S.,
Tajika, Y., Murakami, T., & Fu, F. H.
(2014). Evaluation of ACL mid-substance

cross-sectional  area  for

muscle

reconstructed
autograft selection. Knee Surgery, Sports
Traumatology, Arthroscopy: Official Journal of
the ESSKA, 22(1), 207-213. DOI:
/10.1007/500167-012-2356-0 (FFHid V)
Khairani, A. F., Tajika, Y., Takahashi, M.,
Ueno, H., Murakami, T., Soenggono, A., &
Yorifuji, H. (2014). Filamentous structures
in  skeletal anchors for the
subsarcolemmal space. Medical Molecular
Morphology, 48(1), 1-12. DOIL:
/10.1007/500795-014-0070-3 (E#HH V)
Murakami, T., Tajika, Y., Ueno, H., &
Yorifuji, H. (2014a, January 6). A{Af#E]
& CT DHAIT & BEMNESLHE.
Innervision, 29(1), 2-5. (BEH7z L)
Murakami, T., Tajika, Y., Ueno, H., Awata,
S., Hirasawa, S., Sugimoto, M., et al.
(2014b). An integrated teaching method of
gross anatomy and computed tomography
radiology. Anat Sci Educ, 7(6), 438-449.
DOI: /10.1002/ase.1430 (5 d Y )
Tajika, Y., Takahashi, M., Khairani, A. F.,
Ueno, H., Murakami, T., & Yorifuji, H.
(2014).
myotubes:

muscle:

Vesicular transport  system  in
study  and

vesicle-associated

ultrastructural
signposting with
membrane proteins. Histochem Cell Biol,
141(4), 441-454. DOI:
/10.1007/500418-013-1164-z (&Fiid )

Iriuchishima, T., Shirakura, K., Yorifuji, H.,
Aizawa, S., Murakami, T., & Fu, F. H.
(2013). ACL footprint size is correlated with
the height and area of the lateral wall of
femoral intercondylar notch. Knee Surgery,
Sports  Traumatology, Arthroscopy:  Olfficial
Journal of the ESSKA, 21(4), 789-796. DOI:
/10.1007/500167-012-2044-0 (& Hid V)

12 )

Murakami, T. (2015/3/23). Anatomy of the
lower limbs. Presented at the 120th Annual
Meeting  of the Japanese Association  of
Anatomists and the 92th Annual Meeting of the
Physiological Society of Japan, Kobe, Hyogo.

(IBfFafE)

Murakami, T., Tajik, Y., Ueno, H., &
Yorifuji, H. (2015/3/23). 3D multi-depth

dissection atlas as a complementary resource

for anatomy education. Presented at #he
120th Annual Meeting of the Japanese
Association of Anatomists and the 92th Annual



Meeting of the Physiological Society of Japan,
Kobe, Hyogo.

Takahashi, M., Tajika, Y., Ueno, H.,
Murakami, T., & Yorifuji, H. (2015/3/21).
The expression and localization of VAMP5
protein in the kidney. Presented at #he 120th
Annual Meeting of the Japanese Association of
Anatomists and the 92th Annual Meeting of the
Physiological Society of Japan, Kobe, Hyogo.
Tajika, Y., Murakami, T., Takahashi, M.,
Ueno, H., & Yorifuji, H. (2015/3/21). The
3D-atlas of adult zebrafish. Presented at he
120th Annual Meeting of the Japanese
Association of Anatomists and the 92th Annual
Meeting of the Physiological Society of Japan,
Kobe, Hyogo.

Ueno, H., Sato, M., Takahashi, M., Tajika,
Y., Murakami, T., & Yorifuji, H.
(2015/3/22). Molecular genetics of type IV
intermediate filament, synemin. Presented at
the 120th Annual Meeting of the Japanese
Association of Anatomists and the 92th Annual
Meeting of the Physiological Society of Japan,
Kobe, Hyogo.

Murakami, T., Tajika, Y., Ueno, H., Ozai, D.
C., & Yorifuji, H. (2014/3/29). Anatomy in
Clay- R ic X 2 Rl 2 RFEHEF .
Presented at #he 118th Annual Meeting of the
Japanese Association of Anatomists, Shimotsuke,
Tochigi.

Tajika, Y., Takahashi, M., Khairani, A. F.,
Ueno, H., Murakami, T., & Yorifuji, H.
(2014/3/28). fE i ic 89 2 VAMP
I3 & FEEER T & & DHL. Presented
at the 118th Annual Meeting of the Japanese
Association  of  Anatomists,  Shimotsuke,
Tochigi.

Takahashi, M., Tajika, Y., Khairani, A. F.,
Ueno, H., Murakami, T., & Yorifuji, H.
(2014/3/27). KEXICH T 5 VAMPS D
FEHL & 5347, Presented at the 118th Annual
Meeting of the Japanese Association of
Anatomists, Shimotsuke, Tochigi.

Yorifuji, H., Murakami, T., Tajika, Y., Ueno,
H., Shikada, M., & Morimura, Y.
(2014/3/29). FEHRFIC BT 2 HHRBH
DHEEL DA X B EIKE .
Presented at #he 118th Annual Meeting of the
Japanese Association of Anatomists, Shimotsuke,
Tochigi. (FARFEH)

Tajika, Y., Takahashi, M., Khairani, A. F.,
Ueno, H., Murakami, T., & Yorifuji, H.
(2013/3/21). B A& TP HOERR I< 5 T %
NP % D ¥6 1 BT B %%, Presented ar
the 118th Annual Meeting of the Japanese
Association of Anatomists, Takamatsu.
Takahashi, M., Tajika, Y., Khairani, A. F.,
Ueno, H., Murakami, T., & Yorifuji, H.
(2013/3/21). LFICE TS VAMP 7 4
7 4 — L DFEBLL 574, Presented at the

118th Annual Meeting of the Japanese
Association of Anatomists, Takamatsu.

@2  Ueno, H., Sato, M., Takahashi, M., Khairani,
A. F., Tajika, Y., Murakami, T., & Yorifuji,
H. (2013/3/21). HRIEZ 4 7 A v}
Synemin @ 73T 1EA{REHIFENT. Presented
at the 118th Annual Meeting of the Japanese

Association of Anatomists, Takamatsu.

(XE) Gt o )

(PE %M FEME)
ORERI G o )
e i
FHHFE -
MER# -
%A -
&
HIEEEAH -
FENA D5
ORI Gt o )
e i
Wi -
WER# -
%A -
&
HIEEEAH -
IS4EA A -
FENA D5
(% Dfh)

A L U

http://anatomy.med.gunma-u.ac.jp

6. WFZEAHR%

(OIFFEARERE
¥ E i (MURAKAMI, Tohru)
BB R - REBEESRFCRE - #EBEZ
e HE &5 10239494

OiEwagisEa

( )
&S -
Q) HEEE T

( )
&S -



