$32% HoM
- 804 - 2015 4£9 A

Journal of Xinxiang Medical University

Vol.32 No.9
September 2015

W BBl

00400400400 400400400400400400400400400400400400400400400400400400400400400400400600400400400400400400600600400@

o A A TR, XIEAL RIRT, 5. RRESRER E Ae P AR 22 R R F R AR B BLR ()] 47 2 B2

b B4 ,2015,32(9) :804-806.

L tmEs)

$00800800800800S00S00S00S00S00S00S00S00SI0S00SI0S00SI0S00S00S00S00S00S00S00S00S00S00S0I0S00S00S00S00S00S0O0S0O0S00

MHESHEAEPRBERELFTPREAARIRK

Fx#, WFA, BRF, HmaEh?

(LB & BB E R A BOR 2 R B S 453003;2. g8 R TIIHAE B RS s i Big 453003 )

mE.

I R R P 1 2 R 0 v 2 ) 285 R S 2 200 L P 1 SR RS A AL LA B Al 5% 1) AR A R B A i

B AE XA R A P E A 0 . LIRS A 1 DA A A X A BT i 44, SRR T 2 AT B R
PR 1T RS RE AR 1, 5 A S BT L, WL I RS 3 2 1 A PP AR 28 R 4 e A v B S, Aot 2 0 2 or
A VR AR TR S O M e R S A I N A 1 ik = TR A BRI o DR, AR BIF 5 sl 0L 190 S5 28 6 1 ) 24 S HL A o
WM RGP AR I —Li3d , DU 5045 Z A5G 9 AN M e Mo P I AR 48

K

PREN; MBS EERD s P RGE; fEsh

HMESKS. 0593 THIREM. A XZHS. 1004-7239(2015)09-0804-03

29 e B 22 i ARG B Z A AE i R R OCHE
BRI A IX M 2 RGR T LIt
A, GRS, PR AR RN AT
PEREA KB 22T TR R, 1R 28T 1T 1L
FER 32 B2 53 F I R4, v 40 B 8 B 0 45
FEAREEELEMN. B HAY:H Takeichi jIE5L
51 AR TSN B4 04 30 24N BRI
5 R 2 1 B P RE I AN Ry BT ML 1) % B, it BF
RN, RO MRy RIS E REN 2T
i X A & BLMIE 52 Y 45 36 K B 1 100
FEY S B RN EEMARGE R TSR,
RO A R B R B 2 W B XS4k AN
Hefpid FErh R4 HEAE N, Hald 2 S & ool
TS SR AN B 38 5 A AL RN, DA R R A K A
IR B B AR TR0 R 2 il 2 42 55 A i 15 3 1 9 4 g
ZAGWEE . BEMZREL TR AAEE
YERIAN B REE A 5 5 s i 28 M B 1 & AR %
FASG . R I PR 53 3R RS B 3 2408 TR 285 PR
) RA R 2 R S 800, (SR 1 SR A
S5 DR B A2 T B VR E B e PR T R A
Zh 7 1 (retinal cadherin, R-cadherin) fE 5 £ HiLE5 2L
BEHFRGEREE RO, B 5 H AR R E H H A A
LSRG FI D) REST , FoAS B ik BT BLSU R DR . A<
Sk R-cadherin ({2544 S AR PRI 2 R Ge b 94
FAVE—253R , DA B 58 5 2 AH DG I NS 2 9

DOI.; 10. 7683/ xxyxyxb. 2015. 09. 003
75 B #8:2015 - 06 - 01

EETE : [HR A RBLARE SN 20 H (447 :31440049) 5 3 & BR27
BB oE A= BT RIDRT SCHF VI BE BT H (45 : YISCX20420Y)
TR T (1988 - ) & R I B, BP0 AE 7R i, DR 50
Trlag AR

BEMEE AMBRE(1976 - ), 55 W B, 1, 2082, A A5
PRI, EEAFL S IRAG K T WFSE  E-mail  1injt@ xxmu. edu. en,

P BEEIE AR o
1 BRHEARK

5 2R B PR — 2L A [ 200 R R B P A AR
TR PR I BN B 1, 2 5 T BURN 4 3 40 i 7] 1Y) 3%
YR T RN ES E , LRE R 5 B 2K
Gy LR Y A DX AR IR BT X 3 A 4
B VERAMMELE 43, 85 %6 8 1 22 S A T 40
L[] 286 RS A5 5 2 e el I i e 7 3l A v g 4
PO G2 HLU LA SRR 28 B R . AR
ANFVESZE B R A 5 R e 22 5, B5 A B i
FIEA] 41 Ry 42 MU 25 4 L R85 3 2R B (Protocad-
herin ) 19 28 Y485 25 2 (1 45 0 K kO 2
RN VR A A 2 R A P e R R I SR
HATC B A 18 A, MR MM X 1 25 57, X
S MR Ay TR R H TR
1E TR B R 1 E 2 4 A R 2R, 430 R
R R H (E-cadherin) | ff 2855 % 25 1 ( N-cad-
herin) \R-cadherin X if#3:45%L % [ ( P-cadherin ) ; i1
RIAFERLTE 1 F FA)F+E Cadherin-6 . Cadherin-7 . Cadher-
in-8 Fl1 Cadherin-10 2§

TER K R E AR TE R Z L5, ACE
IHEZS AT RE B 2R, A m S sh W HLUE S
TE J8 5 6 1 22 e IS A 40 ) B 3R R 2 et 2 I 48 T
BERAIE AT RE 211 DR I B A 2 A 1 A R
25 Z G0 W TE ORI 45 A P B L 5 Nt ek
PRI I K R KA B T S A DGR B BB R T
Bio SRR R 2 MG R HE 1 50 H S A 51 1) R-cad-
herin, BRI T A X 6=, X R-cadherin ()
AW FRACA B T Wi #p 22 % & AL, 18y
5 ARG IR T AR AL TR L S



559 H

TACAH , 55 - AL IO A 4 A P AR 2 R G R T A AT SR - 805 -

2 R-cadherin E &K% #

1988 4F Matsunaga 25" Hfi 0 76 WA ¥ fé v o] i
1EAE S N-cadherin ALY E5 25 ;1991 4E R-cad-
herin T R BIESEAERL P 2R8I Bl i 44 4 R-
cadherin,, - % B AE A [ 4 Ff o g B TR O I
uzuka 2115 1 PR SO B AR D 45 7 R-cadherin
8 B T AE RS B T 157 67 A% 1R Ji B 1) PR B 24 1R, T
ZF 2 896 ML AT IR gm A 1 2 1k ¥, Ho2 B8R 1 i
13 MRS . #— it 5 HAL SR & A )7
FILEHE I B ) R-cadherin RJ 5B Hy 747 /> 24 2
AL, AR 737 ik 29 2 82 200, 7E 8 2514 5
i, R-cadherin 5 [6] W R % 1) N-cadherin B4 & &
H R IEBR T HN AL , 3k 74% , K7~ — 8 450 &
AL, #EM R-cadherin N siffishX B 1 Bt 5 A~ HEK
A PR, B R R h B BEZY 100 4>
G s S IX R 2 1 23 A2 SRR A T C i 1Y
i3 DX A2 K 24 200 A G RR G G PR X, i
AN X IR F5 % T 22 ) AF 25 A i 235 # de, A ) 45 26
ST RIAREE A HL 255 T8 JCAH I ) i 42, A
[R5 525 3 S48 BA AR LA X, {3 JE
TR R 0

3 R-cadherin EHIRHEZRE LT HHH
Rt

PR A FIEM ARG KT D S &0
HE T Z 9. Sl s PR 1Y 4
BAL M R L2 R AL R S TP KR 2 PR A
FME, B W5 B, Protocadherin-19 3 [F 5¢ 45 1]
SIE B IE LOR & B IR Hii 4% I H. Cadherin-15 1
Protocadherin-19 5 V&AL A 654 5% ; B 4, Cad-
herin-5 Cadherin-8 | Cadherin-9 | Cadherin-10 . Cadher-
in-13  Cadherin-15 , Protocadherin-10 . Protocadherin-19
J Protocadherin-b4 W] REZ: 5 B FIAE Y A AL 5 1tk
#b, Cadherin-7 , Cadherin-12 | Cadherin-18 . Protocad-
herin-12 Jz FAT 55 ¥ 7 10K i 43 ZLAE % 9 B AH
J ;1M Cadherin-11 , Cadherin-12 f1 Cadherin-13 5 H
SEIRERME R R B4 5 . A & B, AT
WREHTFIEMERGERE LR P 2R R
R, 2 5 08 A A T 25 B b 22 [l i 1
I RS

9K, R-cadherin [ &35 17 75 — 2 1Y Ja R
P, B TR AR B X R 22 R G, s HAE LA
2R E 88 b BAA AR BRI Z b, R-cad-
herin 7 | i fiki LA K 5 58 45 AH OC DX I8 b i A
ik, @3 %] R-cadherin #1 N-cadherin X 2 Ffi[A]J& 1
BRI AR 00 1 A S i 40 L G BRI, K
RIS R A BRAEAT 5 [ AP R B O, 3 7] A 5 53

RiBth B =3 5 E-cadherin ANEE& A SRR F , 4278
R-cadherin il N-cadherin E.75 T8 I (A0 L 1>
R4 R-cadherin 5 N-cadherin /5 & AL, {H 76X £
K2 R G s S 4ot € 3638 R-cadherin 11y
B T2 i 22 50 N-cadherin k18 ; 7
XIS i , N-cadherin 5 % = S 28 R AT R IR
BET 234 , R-cadherin 7EJ8E A £ T0 AN 235, T 2
FEIRAE DK T M 2 0T W 22 0 R SE B R Y
Andrews 252 3 — T 5% % P, R-cadherin ¥ i %
i Pax6 8 4 (19 7L 30 il 28 A AR E (5 5 AR £ Pax6
SR /N BCHIT AN 3 Bl 28 1) B AR e R s R A R, 5
LA A B 53+ R-cadherin 751200 Fr ik X 355 1) ¢ 35
BG S AEIARS 2 1] Pax6 5848 /N ER HL % R-cad-
herin ZH AT LRSI R ALK . T30, A5
¢, R-cadherin [i{) 315 5% Pax6 4%, I 5 Pax6 —
S5 A [ K 3 RO R

IAh , R-cadherin i AJ 5 HoAth 45 25 2 1 2 W] 5
NG AR T At B P 22 £ A 3] 3 A0 1 5 2 2 P
PR ) B AR T4 5 I HL 30 A 70 R o P 28 J5 Joie 41 i
(3235, 5 B-cadherin FE[A] X 432 5 45 5 X0 I 3k 5
PP 25 Tk 5 B A% 18 15 19 AN ) df 28 0 5 20 Y 26
#2728 i Oblander %[29: 3, 3F 5% R-cadherin , E-
cadherin \N-cadherin A] i 17 32 /4 25 [ B8 2 B8 745 1R i
mu A [FME 55 F PR B 2o R AR K (]
i, Babb Al Wilson 20" f) B 1 £ 5216 45 B8 %
] R-cadherin A[ AFEMME RGN KT, IS
g mmM A ML RENKE -

4 HEERE

TEME R G AT AR B B, AR 2 R 2 oA
S S g i oA G BN sk
TE LA 98 A 6 456 A0 % fth 1 426 5% , e 2B S %
AR 2 o % S A A B Bl 2 S AR I RS A
AEIE W HEA T, 2 R B R T S0, R L A
TS A RIBRAA , QRS R 0 ZRAE GO | 31485 1A
MIESE . IXSEPT M N MR RGER T
P BB . AR E R ISR A e IE
ARG T R R A Al s A, E
Xt T2 SR H ) R-cadherin 7EJ 1 #22 R 40
KBEWRTPRIIREA A B HAT, i A
BRFED AR AT S H B 2 AR 5 AR N (8 iR | U
55 ) RE N E LI 57 8 Rk, e — MR R IR I REY
ART Ik A RN 455 A Open-book AR KEAE A
N[5 1 B R T SE 4 TR T A 35 DR X A 22
RGLE RN . NI, A SRS AT 2 S 9 A
JHIXE R (A UL L e S PR B AR X R-cadherin 7555 4
MZILHIE T L8 A A 2 2 4E BT b 51
T —FRFTE, H C R B AR BETEAIR R



- 806 - G Bl

http : // www. xxyxyxb. com

2015 4E 432 %

B} R-cadherin 7EXS IR 8 & 7 HH 552 I 5 HE 1k
JEME 553 Shh FIE M 5K Pax3/7 845 ;4
il R-cadherin 335 5 5 B0 2 40 ML A% 2K FL AR
A B PR AR TR R A W A, T A 2% 52 45 SR Al ER
8T R-cadherin EX%H&%%EKE%B@ ESYNES]
FHRIEF B R R, T UL LG5, RS
S R-cadherin T4 & 7 4 A4 b e I o 5 3K
IKHYHER B, 456 Open-book i 15 77 4T85
B FRAF R AT A2 21 -4 AN ) )23 Uk 4 v
5 R-cadherin 75 #1 22 01T 8 € 007 il 28 A4 K R AR
TEFE N A 22 0] B IE 180 VR T B 3 o i A
R IR 15 53 B 26 57 K FE R 45, B R-cadherin 2
SHE S, R H R EE R 7 oLH . 1S
BE#E X R-cadherin (254 D RE LA KX IR IR & &
VEECHIN MV EN YN RS E 2N L i S P
WL AE B B A 42 R G0 R B R rh i A 28
ESER S N A 2005 19 & ML 58 2
I AR YT S AR

SE K.

[1] Takeichi M. Functional correlation between cell adhesive properties
and some cell surface proteins[ J]. Cell Biol,1977,75(2 Pt 1)
464-474.

[2] Halbleib J] M, Nelson W J. Cadherins in development: cell adhe-
sion, sorting, and tissue morphogenesis [ J |. Genes Dev, 2006, 20
(23) :3199-3214.

[3] Takeichi M. The cadherins: cell-cell adhesion molecules control-
ling animal morphogenesis[ J]. Development ,1988,102 (4) :639-
655.

[4] LinJ T,Luo J K,Redies C. Cadherin-19 expression is restricted to
myelin-forming cells in the chicken embryo [ J ]. Neuroscience,
2010,165(1) .168-178.

[5] Lavdas A A, Papastefanaki F, Thomaidou D, et al. Cell adhesion
molecules in gene and cell therapy approaches for nervous system
repair[ J]. Curr Gene Ther,2011,11(2) ;90-100.

[6] Lee K E,Seo J,Shin J,et al. Positive feedback loop between Sox2
and Sox6 inhibits neuronal differentiation in the developing central
nervous system| J |. Proc Natl Acad Sci USA,2014 ,111(7) :2794-
2799.

[7] Takeichi M. The cadherin superfamily in neuronal connections and
interactions[ J ]. Nature Rev Neurosci 2007 ,8(1) :11-20.

[8] Redies C,Neudert F,Lin J. Cadherins in cerebellar development :
translation of embryonic patterning into mature functional compart-
mentalization[ J ] . Cerebellum ,2011,10(3) :393-408.

[9] Redies C, Hertel N, Hiibner C A. Cadherins and neuropsychiatric
disorders[ J]. Brain Res,2012,1470.130-144.

[10] Hirano S, Takeichi M. Cadherins in brain morphogenesis and wir-

ing[ J]. Physiol Rev,2012,92(2) :597-634.
[11] #eersr, EIMA, 020, 4. AR S R SO JULAN I 45 25 2
FRIFIE ] B S B ReA 4R ,2004,6(3) 1450452,

[12] Guo Y,Monahan K, Wu H,et al. CTCF/cohesin-mediated DNA

looping is required for protocadherin a promoter choice[ J]. Proc

Nail Acad Sci USA,2012,109(51) :21081-21086.

[13]

[14]

[15]

[16]

[19]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[31]

Lin J, Wang C, Redies C. Expression of delta-protocadherins in
the spinal cord of the chicken embryo[ J].J Comp Neurol ,2012 ,
520(7) :1509-1531.
Maitre J L, Heisenberg C P. Three functions of cadherins in cell
adhesion[ J]. Curr Biol ,2013,23(14) :R626-R633.
Hulpiau P,van Roy F. Molecular evolution of the cadherin super-
family[ J]. Int J Biochem Cell Biol,2009,41(2) :349-369.
Harris T J,Tepass U. Adherens junctions:from molecules to mor-
phogenesis[ J |. Nat Rev Mol Cell Biol,2010,11(7) :502-514.
Smutny M, Yap A S. Neighborly relations : cadherins and mecha-
notransduction[ J ]. J Cell Biol,2010,189(7) :1075-1077.
Matsunaga M, Hatta K, Takeichi M. Role of N-cadherin cell adhe-
sion molecules in the histogenesisof neural retina[ J]. Neuron,
1988,1(4) :289-295.
Inuzuka H, Miyatani S, Takeichi M. R-cadherin : a novel Ca** -de-
pendent cell-cell adhesion molecule expressed in the retina[ J].
Neuron ,1991,7(1) :69-79.
Nose A, Nagafuchi A, Takeichi M. Expressed recombinant cadher-
ins mediate cell sorting in model systems[ J]. Cell ,1988 ,54(7) .
993-1001.
Gumbiner B M. Cell adhesion :the molecular basis of tissue archi-
tecture and morphogenesis| J |. Cell ,1996,84(3) ;345-357.
Hatta K, Nose A, Nagafuchi A, et al. Cloning and expression of
¢DNA encoding a neural calcium-dependent cell adhesion mole-
cule: its identity in the cadherin gene family[J]. J Cell Biol,
1988,106(3) :873-881.
Shan W S, Tanaka H, Phillips G R, et al. Functional cis-het-
erodimers of N- and R-cadherins[ J]. Cell Biol,2000,148 (3):
579-590.
Redies C,Inuzuka H,Takeichi M. Restricted expression of N- and
R-cadherin on neurites of the developing chicken CNS[ J]. J Neu-
rosci,1992,12(9) :3525-3534.
Andrews G L, Mastick G S. R-cadherin is a Pax6-regulated,
growth-promoting cue for pioneer axons[ J]. J Neurosci,2003,23
(30) :9873-9880.
Stoykova A, Gotz M, Gruss P, et al. Pax6-dependent regulation of
adhesive patterning, R-cadherin expression and boundary formation
in developing forebrain [ J ]. Development,1997,124 (19) ; 3765-
3777.
Treubert-Zimmermann U, Heyers D, Redies C. Targeting axons to
specific fiber tracts in vivo by altering cadherin expression[ J]. J
Neurosci ,2002,22(17) :7617-7626.
Gerhardt H, Rascher G, Schuck J,et al. R- and B-cadherin ex-
pression defines subpopulations of glial cells involved in axonal
guidance in the optic nerve head of the chicken[ J]. Glia,2000,
31(2):131-143.
Oblander S A, Brady-Kalnay S M. Distinct PTPmu-associated sig-
naling molecules differentially regulate neurite outgrowth on E-,
N-,and R-cadherin[ J]. Mol Cell Neurosci,2010,44(1) .78-93.
Babb S G,Kotradi S M,Shah B, et al. Zebrafish R-cadherin( Cdh4 )
controls visual system development and differentiation [ J ]. Dev
Dyn 2005 ,233(3) :930-945.
Wilson A L,Shen Y C,Babb-Clendenon S G et al. Cadherin4 plays
a role in the development of zebrafish cranial ganglia and lateral
line system[ J]. Dev Dyn,2007 ,236(3) :893-902.
(FxkwiE:= R)



