B Z=Bf EAmEh < 1= X S
1998 4 FE ] o BE 13 U SR N SR o 1
—FE LR E AL
Hii & 2 A 3 H
MEEA BB ESHGS ,
mE E G B 2 B
BEETRELEAADR T v TER, RURRRAXO DY — 2R

1. BrERL__ B B |
RFocHERg ﬁ%kik?ﬁgim%ﬂ'm%;ﬁg% AT S B, FoEERE A '

7 7 #7606 REHAERKE HIFHR] 0757534337 4337

e — NOXFERELCLBITIE B- T OREZELICDONT

2. FEEDOMAEM

() %2 - FELSTBVTOORRE - | (R4 NE)

BAY 74N =7K%E Doheny IREVAREIZHES (FX1 051 089H) :
TYIPEREICBIIBZ B- AT OREZERICDONT

(2) FEHEIRRLLERX B (RS - RXA)

Develbpmental changes in the subcellular localization of R-cadherin
ih chick retinal pigment epithelium
(BEMEEE FHREICBISR- 1 BAY Y OREZELL)
Xiao Liu, Akira Mizoguchi, Masatoshi Takeichi, Yoshihito Honda,
Chizuka Ide o

(B B B0 OB, MW R, X8 Lt HE TR
1 0% 4B 1 1 AR Histochemistry and Cell Biology #3 5510
8% %182 35H~43HEH -



SHROPIFKEE
BMREHEBS Y THREOBEIRONTOSN BEICET2 ﬁlaﬁ 7

MR MBS SVRANZ 6> TEET A0 T HENRICH BES T IS
LTWB EEZ SN e BRHERVEEICHT 2 BEMBOEENTFLL
TlE R-ARAUD, BLUB- AT I EBRICHEET 355 hric L,
SEREENTFORBNEEAL LT ANEN Do EENFORETFEY A
WANRY & —[CHAAALTEBINICHEN FE2RRE S/ HRZER L EER
BLUREZRAVTHEHEMA$EE S U ZHACRBINZIEESFEHS H
ICL. 207 3 /BES. DNA BIIZBSMCT S, E-BEMBENERDS
BRSO B TTHENZBR L. BEMBSSY 7HBEZE LD ETEHE
BN ENNEZBHRERBABSHUZMCONTHESNTEBEEIL .
MROBREMET S LINIBEEREATICLICL> T A SO PIRE

BRO neuron DBARESEDEERNS PEARD,

4. FEBEEORR ,
2EE. RARE., BEFCRETREROBMERCEGL., BFEHE.

RERBEE. HREE, BEEFRETEOMERMZLKERTL. BENR
BEBLUEEANFICOVWTORXS—D, BICHEREATEY., FEICHLL
RNBBREBEPTHS, HRAARE. RAFHZENELTEIHOT, 7P7DA%
(CEWMT LT HBREVHDTH S, BRIRRBOEBI/TREZMECIE
RKLUT, EEARRZLMP>TWS, ROMELEFIBOTEIETHY .
PRICHTIEEGBOTHEH T, KRENSBERERTHS, RIBRLCEE
n. ABRICHABT, L<EORREZLHRL. REENSHERER S
TWd, F—AT—ODREFEBETHE, SETHRBRIITERDAER KL
CHBIFER-NEAYOFESHBECEBICERL. HREMZ. BEREE
PRUEHEZORRICFS TS L CA0850), ROPMI/TERR & RRTETRE
EMSRT, RERRHTERHMEEEIBBITAMICAESBOLEEINS,

mrmurreds. B L 55'“‘

5. B |
BIEHR RS EIT, BERTO0FL ETHELTFE Y GRES - 7—7OER)
&4 M - EEFIIAFET, KEY WORDSEAFIZHABERVIFHETRALTTFE N,
HARBOREFENS 2 BORRRER - DRESERMELTTE N,
BXRRICY- T BRESGE - A5HERBSIc L35 EHRLTTE W,



RORAPERELCBIS 8- AT VOREEEICDONT

# B
REBREAEREFMRER K2RE
EEME  FE AT RBRPRFREFHAH R

RXEE- -

[B#] 05, #ERTRERLTLIHMBRERE TR EABENTIVS, %
DHRTATZVIE, A RAY > OESRIEEEZMREARICES LT, flElanT
WBEEZON, TINSENLTHREBREEE LTINS, BRI, HBED
FREFZRRIC BT B- AT DR ZASHICTRHIC, TORBERBLEIC
BT3B B- AT DREZAEABIEENRUSFENZIICAE,

[A3%£)] <9X (C57/BL6) D12, 16 BORFEHERKF1. 2. 5. 1
0. 16, HRUZ1BARDTIIN P SBEZBE LT, 3.5%/5KRIVAT
JIFEMTEEL. 20 mDIUFAREy PIRZERLT, B-A7Z0D
RERBET I, —RFAKELTHB-AT=E/ 2a—FIWFK, £/Z
XRiifk & LT TRITC (tetramethylrhodamine isothiocyanate)#E3##H1 19G
ERVWTARESEEETRE L BXAEMERUHES L -V —HR THEZT
o7, RICEIUREIDH D% Trizol Ttotal RNA ZH-> T, BEFUANIT
DREERB7=5IC Reverse transcription-polymerase chain reaction
(RT-PCRFICE > THELEETOD B- AT DRRZHANE,

(BR] B-ATF=r(ifiak 6 BEMSHEMENMBICAEEL TV, HE
#%1-58EBE—2IC&EL. 1 0BEMSEALL. 16 HEICEECHZEEME
RUHERMHEE, s, AEREBICERSHE LN, 7HILMCIEEERLUE B8
B RT-PCRIZEICE 2 T.mRNA LNV ELI EDBEZER L. /2. Western
blot TERELVANIV L EOBEZESE L, ~

(#3%] LLECE Y, B-AF=2ld. YO XMBEORRERRR ICH > THEEICR
BLTRRENZ B2/, B- AT REYEIC TRERZEHR
PERRAZIN., REZNTCHEREHREUMERES. . ARRECRE
LTRRTAZELIEHEERNVERTH S, 8- NT7=EF BHESHELTNL
BORETLEABLTEY. RERBICHARREOHERUL S T TIEESD.
R EMIFICEEQRINZRELTNS EEZ 5N,

Key Words 8l B8-hF7=> BE <T9UX RT-PCR &HE®EIE



Developmental Expression of Beta-catenin in Mouse Retina

Xiao Liu'??, Vijay P. Sarthy?, Yoshihito Honda®, Chizuka Ide'

From 'Department of Anatomy and Neurobiology, Graduate School of Medicine, Kyoto
University, Kyoto, Japan; 2Department of Ophthalmology, Northwestern University
Medical School, Chicago, Illinois 60611-3008; ’Department of Ophthalmology and
Visual Science, Graduate School of Medicine, Kyoto University, Kyoto, Japan

Short title: @ -catenin in mouse retina

Corresponding author: Xiao LiuM.D., Ph.D.

Department of Anatomy and Neurobiology, Graduate School of Medicine, Kyoto
University, Yoshida-konoe-cho, Sakyo-ku, Kyoto 606-8501, Japan

Tel: 81-75-753-4337; Fax: 81-75-751-7286.

email: sliu@med. kyoto-uac.jp

Sectioncode: BI, RC

Proprietary Interest: None

Key Words: Retina; £ -catenin; Development; Mouse; RT-PCR; Immunocytochemistry.

Abbreviations: RGC: retinal ganglion cell; OPL: outer plexiform layer; IPL: inner

plexiform layer

Liuetal.



Abstract

PURPOSE. To examine the expression of (3 -catenin in the developing mouse retina.
METHODS. Cryostat sections of retinas from E12, E16, E20, P1, PS5, P10, P16 and
adult mice were prepared for immunocytochemistry and viewing by light microscopy.

Localization of (8 -catenmin was determined by immunocytochemistry. The reverse

transcription-polymerase chain rcaétion (RT-PCR) method was used to detect [ -catenin
mRNA expression of embryonic eyeball and of postnatal retina stages. To—tal i?NA was
. isolated and purified ' . |

RESULTS. B-catenin mRNA was detected clearly in embryonic day (E) 12, EIS6,
postnatal day (P) 1 and P5, Thereafter, the expression was markedly decreased, and

showed weak expression in adult mouse. Immunoreactivity for [ -catenin was

demonstrated in ganglion cells of retina at E12, and was strongest from E16 through P5.
stages. During these stages, [ -catenin was expressed uniformly around the site of the
plasma membranes of the retinal cells in contact with each other. Thereafter, the
immﬁnoreactivity was still positively distributed throughout the retina cells, and gradually
become weaker with development and localized in inner plexiform layer and ganglion cell
laycr including neurofiber layer in P10. By P16, only weak but clear immunoreactivity
was obtained on 4thc outer plexiform layer, inner plexiform layer and ganglion cell. No
immunoreactivity was detected in adult mouse retina except in blood vessels. And no

expression was found in RPE cells in postnatal stages.
CONCLUSIONS. These findings indicate that (3 -catenin may play an important role in
the morphogcn&eis of the mouse retina , especially in development of retinal ganglion cells

and synapses.
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Introduction

In the recent years, there is accummlating evidence that the cell adhesion molecules play a
critical role in regulating differetation and growth -of the vcrt.cbratc retna. . During
development of the mouse retina, growth of ganglion cell axon is dependent on the
presence of many factors including adhesion molecules such as NCAM, LI, N- and R-
cadherin These molecules are localized temporally and spatially along the developing
optic pathway (Matsunaga, etal 1988; Doherty et al. 1991), and in both inner and outer
plexiform layers (Hankin, et al 1994), and on many retinal cells (Grunwald GB, 1993,
Cunningham BA, 1995) including retinal pigment epithelium cells (Liu,.et al. 1997).

Catenins were first characterized as linking the cyfoplasmic dofnains of caclherins to the
cortical actin cytoskeleton. They are intracellular polypeptides that part of a complex sub-
membraneous network which modulates the adhesive ability of cells associated with
classical cadherins. (Kemler, 1993). Recent studies proved that the function. of cadhernn
family of cell adhesion molecules is mediated by catenins (Ranscht B, 1994). In addition
to their essential role in modulating cadherin adhesivity, catenins have more recently been

implicated in cell and developmental signaling pathways controlling morphogenesis
(Huber, etal. 1996). B -catenin was first identified as a cytoplasmic ligand required for
cadherin-mediated extracellular adhesion molecule (Nagafuchi and Takeichi, 1988; Ozawa,
etal 1990). Its function was dependent on its association with cytoskeleton Catenins can

bind to actin filaments at adherens junction (Haftek, etal. 1996). Their complex pattern of

temporal and spatial expression suggest the potential involvement in morphogenetic

processes (Miller et al. 1997). Subsequently, B -catenin was also found to be involved in

the neurocan-GalNAcPTase connection for extracellular signals controlling cadherin
function. (Lilien et al. 1997). Further studies have shown that B -catenir's ability to
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regulate body axis determination was associated with its signal transduction function.

Recently, B -catenin has also been found to form a complex with APC, a tumor

suppressor gene product which suggests a role in regulating cell proliferation (Su et al.
1993) and neuronal apotosis (Ahmed Y et al 1998). The APC-catcm'n complex in the Wnt

signal transduction pathway may affect the transmission of contact inhibition signals and/

or the regulation of cell adhesion (Barth, et al 1997). B -catemin also participates in

modulating cytoskelétal dynamics in association with the microfilament-bundling protein

fascin and tublin (Tao, etal. 1996).
Although cadherins and some catenins have been localized in the mammalian developing
retina, no studies of B -catenin localization have been reported. In the present study, we
have examined the B -catenin expression during development B -catenin localization

was examined by immunocytochemistry and B -catenin mRNA expression level was

analyzed by RT-PCR.
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Materials and Methods

The all experiments, the procedures used conformed to the ARVO Statement for the Use
of Animals in Ophthalmic and Vision Research . Time-pregnant C57/BL6 (pigmented) or
CD-1 (albino) mice were used. Pups from a single litter were killed at different ages,
ranging from birth to the 30th postnatal, and eyes were fixed by immersion in 4%

paraformaldehyde in 0.1 M phosphate buffer (pH 7.2-7.4) overnight at 4C. Next, eyes

were immersed increasing concentrations of sucrose (10, 15, 20 and 25%) in 0.1 M
phosphate buffer saline (PBS) at pH7.4, embedded in Tissue Tek OCT comI)ouhd (Miles,
- Elkhart, In, USA), and quick-frozen in liq:Jid nitrogen. Eight-micrometer sections

transverse were cut on a cryostat, and mounted on gelatinized glass slides. Sections were

air-dried, stored at-20%C and processed for histochemistry. The retina of P10, P16, and

adult were dissected from the posterior part of the eyes. For RT-PCR, the whole eyeball
of E12, El16 and the retinas of P1, P5, P10, P16, adult were dissected rapiclly and flash
frozen in liquid nitrogen until use. Mice were anesthetized with metofane before fixation

Five litters were studied by immunocytochemistry.

. Immunohistochemistry. A monoclonal antibody against (3 -catenin was used as the

primary antibody for f3 -catenin (Transduction Laboratories, Lexington, KY., USA). Its

specificity has been tested by Western blot analysis and also well documented (Su L,
1993). Tetramethyl-rhodamine-isothiocyanate-conjugated (TRITC) goat anti-rat IgG
antibody (Chemicon, Ca., USA) was used as a secondary antibody to detect and visualize

antigen-binding.

Sections were washed in PBS for 30 minutes and then incubated for 30 rmnutes with

PBS containing 5% bovine serum albumin (BSA) and 0.1% Triton X-100 to block non-
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specific antibody bindings. Sections were incubated with monoclonal antibody agaiﬁst 8
" “catenin at 1:200 for 2 h at room temperature. After washing three times with PBS,
sections were incubated for 1 hat 37°C  with TRITC-conjugated anti-mouse IgG. After

rinsing with~PBS, sections were mounted in DABCO mounting medium. Sections were
examined with a epifluorescence microscope (Akioskope, Zeiss, Germany) and
photographed using a digital CCD camera (Sony, Japén). Control scctions were
processed the same way except that the pn'maryv énlibody was substituted with non-
immune serum. Sections incubated without primary antibody were used as an additional

controls.
Reverse Transcription-Polymerase Chain Reaction

Total RNA was isolated using Trizol reagent (Life Technologies, Gaithersburg, MD),
according to the manufacturer's instructions. With embryos, RNA was isolated from the
entire eyeball while at postnatal stages, RNA was isolated from isclated retina.

Reverse transcription-polymerase chain reactions (RT-PCR) were carried out in a
programmable thermal cycler (model PTC-100, MJ Research, Watertown, MA). ¢cDNA
syntﬁcsis was performed with 2 ug total RNA in 80 ul reaction buffer corprised of 5 mM
‘I\/Ig,C]2 solution, 1 mM deoxyribonucleoside triphosphates (ANTP), 2.5 uM Cligo d(T)16,
20 U RNase inhibitor, and 50U MuLV reverse transcriptase (Perkin-Elmer, Foster City,

CA). Sample was reverse transcribed for 35 minutes at 42°C, and denatured for 5 minutes
at 99C followed by cooling to 4°C. c¢DNA samples were subjected to PCR using
specific primers for [ -catenin and for glyceraldehyde-3-phosphate dehydrogense

(GAPDH) which served as an inicrnal control. Primers were designed using a software
RightPrimer program( BioDisk, San Francisco, CA) and their specificity was confirmed

by a GenBank database. Oligonucleotide. primers for mouse @ -catenin and GAPDH
Livetal.



were synthesized by Integrated DNA Technologies, Inc. (Coralville,IA). Polymerase
chain reaction primers used for B -catenin were sense 5 -GAG GCT CIT GTA CGC
ACC GTC-3'. anti-sense 5'-GGT TGT GAA CGT CCC GAG CA-3'. These primers
correspond to sequences in whole mouse cDNA bank and given an amplified fragment of
427bp from mature 3 -catenin RNA. As an internal control, ¢cDNA samples also were
amplified with primers corresponding to a GAPDH. Sense 5'-GTG AAG GTC GGT
GTG TGA ACG G-3'. Anti-sense 5'-ACG TCA GAT CCA CGA CGG ACA C-3'. The
predicted sizes of the amplified (3 -catenin and GAPDH DNA products were 427 and 730
base pairs, respectively. - _
. The PCR ( final volume, 30 ul) contained 1 ul of the RT reaction, 3 ul of 10X PCR
buffer, 0.5 ul MgCl, (0.8mM), 1 ul each of the sense primer and antisense primer( 50
uM) of GAPDH and (3 -catenin, and 0.5 ul Taq DNA polymerase (Promega, Madison,
WI, 2.5 U/ml)

The PCR program consisted of an initial step at 95C for 5 minutes, followed by 35
cycles of denaturation at 95°C for 1 minutes, annealing at 62°C for 1 minutes, extension

at 72°C for 1 minutes, and a final step at 72°C for 10 minutes. Routine RT-PCR controls

were done without reverse transcriptase (water control) . The total RNA from mouse
testis were used as a positive control (Lin, et al 1996) PCR products (15 ul) were
analyzed by electrophoresis on 1.2% agarose gels containing 5ug of ethidium bromide
per 100 ml. The DNA bands were visualized and photographed under ultraviolet
transillumination light.

Semi-Quantitative Analysis
For quantification of RT-PCR data, RT-PCR were performed in triplicate using GAPDH

as an endogenous internal standard, photographs of the ethidium bromide-stained gels
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were scanned in Bio-Rad Model GS-700 Imaging Densitometer using Molecular Analyst
‘software (Bio-Rad Laboratories, Hercules, CA). The intensity of the pixels were summed
in a constant window for each band and the area under each peak was determined by

cutting out and weighing the peaks from densitometer tracings. The average of the ratios

B -catenin to GAPDH were calculated to compare expression of f-catenin with the

internal standard.

Westem blot analysis

- Western blot analysis was performed using a Cell II transblotting apparatus (Novex,
CA) according to the instructions supplied. 25 ul of protein samples were subjected to

10% NuPage gel followed by electrotransfer onto PVDF membranes. Membranes were

treated with monoclonal antibody against (3 -catenin at a dilution of 1:1000. Using a

ABC-Kit, antigen band was visualized. Finally, the membrane was scanned into a

PhotoShop, and the image was processed.
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Results

Immunohistochemical study

Cadherins have been found to be expressed early in developing retina. To campare time
course of appearance with that of cadherins, localization of (3 -catenin was studied by

immunofluorescence cytochemistry at the light microscopic level in mice aged ranging

from E12 to adult Two series of animals from each stage were examined. The intensity

and distribution of [ -catenin staining in both cases 'were similar. 3 -catenin

- immunoreactivity was first detected in ganglion cell layer at E12 (Fig.1A). Staining
gradually increased in intensity, and was distributed between cells in all layers of retina.

This pattern was most prominent in E16 eyes (Fig.1B). After birth, the pattern and
intensity of (3 -catenin labeling remained unchanged to PS5 (Fig 2A-B). At this stage,
there was strong labeling in ganglion cell layer including neurofiber layer and inner
plexiformllayers (Fig 2C, Fig 3C). Thereafter, [ -catenin immunoactivity was decreased

and at P16, only strong staining was localized in the ganglion cell layer, and weak but
quité clear staining in inner plexiform and outer plexiform layers (Fig. 2D, Fig 3D).
Finally, this labeling pattern disappeared in the 3 month-adult-retina. In the adult retina,

only blood vessels and cells in choroid remained weak [3 -catenin-positive (Fig. 2E). No

expression was examined in RPE cells at postnatal stages.

Developmental mRNA expression of (3 -catenin

B -catenin mRNA levels were determined by RT-PCR in total RNA samples extracted

from E12 to adult mice. PCR amplification were a 427-bp band corresponiding to 3 -
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catenin mRNA and a 730 bp band for GAPDH as an internal control (Fig. 4A). At all

'stages tested, there was a decrease in the intesity of catenin band after P16. There were no
obvious differences in the intensity of the band in E12 to Pl stages, when ratio of -

‘catenin to GAPDH was examined and has a decrease in RNA control from P1 to P16 and -
into adult retina. Furthermore, positive controls from mouse testis tissue were yielded
the predicted PCR products. Addiﬁéna]ly, samples run without reverse transcriptase
generated no PCR products (Fig.4B). |

' -catenin localization in Muller cell line

In order to figure characterize {3 -catenin mAb, we performed two kinds of experiments.
In one study, we examined cellular localization of antibody binding sites and in another
study we used immunoblotting to characteriz the antigen. As shownin Fig.5, ( -catenin

immunoreactivity was predominantly localized to the cell surface. Indeed, the most
intense staining was seen at sites that juxtaposilioﬁ neighboring cells (Fig. 5A). Western

blot and Coomassie protein stain showed a apperant band on 92 kDa which was

corresponding to 8 -catenin (Fig 6).
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Discussion

The present study has demonstrated that, [3-catenin expression was at first localized in

retinal ganglion cells beginning around E12, and that the staining was increased steadily
to its maximal intensity at the birth. Thereafter, the immunoreactivity was confined to the
outer plexiform layer, inner plexiform layer and ganglion cell layer including nervefiber
layer ét P16. Finally the reactivity diéappeared from retina in adulthood The changable

complex pattern of temporal and spatial expression of (3 -catenin suggest the potenial role

of controlling retinal morphogenesis in the development.

The major partners for the cadherins at cell-cell junctions are catemins (Nagafuchi and
Takeichi. 1988). In cells without any cadherins, catenins are never concentrated in cell-
cell contac sites (Kemler, 1993). Thus, it is most likely that the observed catenin
distribution represents that of cadherin/catenin complexes. Molecular mechanisms at the
.synapses are little known. Previous studies showed the localiztion of N-cadherin was
abundant within both inner and outer plexiform layer (Kljavin, et al 1994). The similar
pattern is also observed in rat'retina (Doherty, et al. 1991) and chick development

(Matsunaga, et al. 1988). Recent studies showed that two classes of cadherin-associated
proteins, alpha N- and (3 -catenin colocalized with synaptophysin were associated with
the N-cadherin for its localization in synaptic junctions in mouse and chick brains (Uchida,
etal 1996). Synapses are thought to be dynamic adhesion structures, as implied by their
functional plasticity. Our recent observation showed that the peak level of (3 -catenin
expression in the developing retina coincides with the synapse fdfmation in the outer and
inner plexiform layer. And @ -catenin localized in these synaptic junctions are likely
assoctated with certain cadherin molecules including N-cadherin, indicating

cadherin/catenin complex may contribute a critical role in the formation and maintenance
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of synaptic junctions throughout development, at least ini certain retinal neurons.

Moreover, it has been known that the prevalence of (-catenin colocaliztion with N-

cadherin in the outer limiting membrane, i ¢., zonula adheres junctions (Romon y Cajal S,
1973) between photoreceptors and Muller cells, suggest the cadherin/catenin complex is
also more important for. keeping the normal histotypic morphology of the photoreceptor

cell layer.

Cadherins/catenins are localized not only in synaptic junctions but also along axonal fibers,
. especially at embryonic stages suggesting the "cadherins/catenins play mulbple roles in

neuronal connections (Redies et al, 1993). Changes in the distribution of (5 -catenin are

considered to reflect, for the most part, the developmental processes of neuritis outgrowth.
It has been known that during retinal development, the first ganglion axons eraerge at E13,
and by P1 the majority of axons have left the eye (Kuwabara, 1975). Recent studies
showed N-cadherin and other adhesion molecules such as L1, N-CAM promoting retinal
neurite outgrowth in vitro (Neugebauer KM et al. 1988; Hankin MH etal. 1994; Kijavin
IJ et al. 1994). To date, stimulation of neurite outgrowth by N-cadherin or N-CAM-
mediated binding triggers changes in intracellular Ca®* by activating Ca®* channels and
requires the activity of a tyrosine kinase (Bixby JL et al., 1987; 1990), and recent
evidence suggests that the fibroblast growth factor (FGF) receptor family members FGF-
2 may be in this pathway mediate intraretinal axon guidance (Williams EJ et al 1995,
Bnttis PA et al 1996). Since the neurocan/GalNAaPTase pair is one of several

ligand/receptor interactions that can trigger neurite outgrowth process. And (3 -catenin has

the potential to play an important role in this process as ils tyrosine

phosphorylation/dephosphorylation can rapidly switch cadherin between functional and

, nonfunctional states. The very simular i)attern as chick may suggest [ -catenin is
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associated with axonal processes, and may consistent with the neurocan/GalNAaPTase
‘interactive pair regulation of neurite outgrowth in mouse (Balsamo J etal. 1995; Lilien J

et al, 1997). On the other hand, retinal neuron outgrowth was ihibited by

dephosphorylation of (3 -catemin which means cadherins function was mediated by

catenins (Balsamo J et al. 1996). And in vivo studies showed N- and R-cadherin plays
guidance function of optic nerve fibers in early development (Matsunaga M et al. 1988;
Redies. C and Takeichi M, 1993). The latest data suggested cadherin/catenin complex
regulating the retinal neurite outgrowth in vivo (Wohrn JC et al 1998). Although the

mechanism of [ -catenin related to these molecules is unknown, the current study

" indicates a temporal course similar to these molecules that may reflect a significant role for

this adhesion molecule in retinal development and synapgenesis. Qur results indicate that

8 -catenin initially has an important role in axon outgrowth of retinal ganglion cells

throught the devélopmcnt_

In the present study, the progressive expression of [ -catenin also was seen at the

RNA level suggesting that (3 -catenin is regulated primarily at the transcriptional level

Because of the retina isolation technique is difficult, the band seen after PCR amplification
only represent the whole eyeball But in postnatal stages, all the samples: were from

isolated retina. The decrease in 3 -catenin in th_e adult may reflect the function role is

temperary and unique.
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Figure Legends

FIGURE 1. Reverse u'ansc:ipﬁon-polymc;asc chain reaction (RT-PCR) products
obtained from developing mouse retina. using primers derived from Amplification of
beta-catenin cDNA . RNA was extracted from retina of different stage show and
converted into cDNA. Samples were amplified using specific beta-catenin primers and
GAPDH primcré as an internal control. Lane M : 1 kb ladder Maker, Lane 1-2.: total RNA
from mouse eyeball in embryonic stages, Lane 3-6 : total RNA from mouse neuro-retina
in postnatal stages. Lane 7 : A positive control reaction of amplification of-adult mouse
testis using the same primers, Lane 8 : a négau've control reaction of P1 retina cDNA
' without RT. The predicted size of beta-catenin (427 bp) and GAPDH (730 bp) was

obtained in lane 1-7, Note

FIGURE 2. Quantitative analysis of RT-PCR products showed in Figure 1. The ratio of
the beta-catenin to GAPDH product was plotted according to the intensity of the amplified
bands. The results show a progressive decrease in expression between Pl and adulthood,

and may reflect a unique time course of role of beta-catenin in retinal cell morphogenesis.

FIGURE 3. Immunocytochemical localization of beta-catenin in the embryonic mouse eye.
(A) E12 eye; (B) E16 eye. (NR) neuro-retina (GC) ganglion cell layer (LE) lens. Note the
beta-catenin immunoactivity localized in ganglion cells (A) in E12 and widespread the

lateral circurmnference of all retina cells (B)in E16.

FIGURE 4. Changes in immmunocytochemical localization of beta-catenin in the postnatal
mouse retina. (A) P1 retina; (B) P5 retina; (C) P10 retina; (D) P16 retina;. (E) adult retina;
(GCL) gangﬁon cell laycr. (IPL) inner plexiform layer; (OPL) outer plexiform layer;
(RPE) retinal pigment epithelium. |
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FIGURE 5. Magnification microscopy of beta-catenin immmnostaining in mouse retina.
(A) Pl retina; (B) PS5 retina; (C) P10 retina; (D) P16 retina; (GCL) ganglion cell layer
(IPL) inner plexiform layer; (OPL) outer plexiform layer; Note the prominent staining can
been seen of the ganglion cell layer and ganglion cell processes in two embryonic stages

and localized in inmer plexiform layer and outer plexiform layer in postnatal stages.

FIGURE 6. Immunofluorescence microscopy of Muller cells labeled with antibodies to

beta-catenin(A) Note the strong label between the cell-cell contact site. (B) Centrol. Bar

" FIGURE 7. Western blot analysis of beta-catenin in Muller cell ine . Arrow show the
recognized band at 92 kDa corresponding to beta-catenin Lane A: Marker, Lane B:

Muller cell line.
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