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Purpose. In RPE, cellular retinaldehyde binding protein (CRALBP) serves in the visual cycle as an 11-cis-retinol
acceptor and as a substrate carrier. CRALBP is also expressed in Miller cels, ciliary epithelium, iris, corne:

pineal, brain and optic nerve. Toward deciphering the mechani ing cell-specific expression of CRALBP,
transgenic mice carrying mouse CRALBP promoter constructs have been generated and analyze
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with EGFP reporter constructs containing either ~1.4 Kb or ~4.7 Kb of promoter from RIbp1, the mouse gene.
encoding CRALBP. Southern blot and PCR were used for analyss of ransgene expression. Founders were bred
with mouse i

nohistochemistry with antibodies o EG Bio: i were
stained with TO-PRO-3 (Molecular Probes Inc).

Transgenic

et A founder mice were obtained for the 4.7RIbp1-EGFP construct and two founders we
obtained for the 1.4RIbp1-EGFP construct. Breeding has yielded numerol ny carrying the 4.7 Kb construct.
hnmummmwhemmalann\um» ith anti-EGFP revealed GFP positive cells in the RPE and Muller cells of mice
carrying the 4.7RIbp1-EGFP construct. Concomitant labeling with CRALBP antibody was observed for many cells
that showed expression of GFP or GFAP.

o

usions. The mouse CRALBP promoter region extending upstream from the transcription start site ~4.7 Kb
ion to the RPE and Muller cells of the neural retina. Progress in on going histological
analyses will be presented.

Figure 1. CRALBP promoter constructs used to generate transgenic mice. Mouse CRALBP
TR G T b < e (i i 3 S qenumea with the EGFP
report . Arrows indicate the location of PCR primers used for analysis of transgene expression
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Figure 6. Immunocytochemistry of Brain. Fluorescence microscopic analysis is shown of brain sections (15
um cryosections) from a 12 week old. () transger harborig the EGEP-CRALSP 4.7 Kb promoer
construct and (B) a 12 week old ltier mate control lacking the transgene. Detection is with anti-pepiic

CRALEP antiody S31 or atLEGFP antbay. . Image eaptrs was with an & sec sxposura tive, The above
e e e et e

Figure 7

Introduction

CRALBP CRALBP

Figure 4. Immuno mistry of Transgenic Retina and RPE. Scanning confocal mi
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Rarboring he EGFP-CRALBP 4.7 K promaiet conetrut. The esuls ré represeraie of et

obtained from the analysis of 12 transgenic animals 10-12 weeks of age. A. Detection is with ai

peptide CRALBP antibody S31F or ant-EGFP antibody (BD Biosciences (Clon

of 1 jm xy (en face) sections we d. Each panel o above represens a the

projection of the entire cryosection, with all xy images summed in the stack. B. Dete

EGRp antiody (areen) o1 TO.PRO-3, Showing blus abeled nucil. RPE. reialpigement epthelim,

PR phoforaceptor, ROS. rod auter seqment, ONL outer nuclear ayer, INL. nner nuciearayer, IPL.

inner plexiform layer, GCL: ganglion cell layer.

Cellular retinaldehyde-binding protein (CRALBP) functions in the refi
etinol fonsen of the rod vt oyl (St ot el
0 ( G tal., 2
s, ciliary epithelium (CE)
(Saari et al., 1997). Previous efforts toward deciphering the mechanisms c g cific expression of
Bl D En s S S b e
ENHE B il TGS v T e L, rt PCEL and PCEL-binding factor(s)
2 laying mportant roes n regulating RPE expre: { CRALBP (Kennedy et ol 10968). e
enhancer element to i 1826 10 ~1749 bp and a repressor element to within ~702 to ~635 bp and suggest that
CRALBP ranscriptional regulation may be similar in the CE and RPE but diferent in Muller cels (Kennedy et a.
GEELO) PTG S S 51T i T
transgene expression in the retina. In the present study, transgenic mice carrying mouse CRALBP promoter
hacts were used t ety & CRALSP promoter region e > expression in the RPE and retina.
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analysis of genomic DNA from found R
performed using EGFP gment in EGFP positve animal

ing P
AL e BamHiNot dgest i yielded a ~0.72 kb fragment in EGFP positive
Three e e b (2 7RIbp1-EGFP construct and two
founders were obtained fof the 1 4RIbDI.EGEP consiruct veng mouse stain BECBA. From he
were obtained in Balb/CbyJ (specifically
s obtained. The founders carrying the 1.4RIbp1-EGFP tran:
and no progeny were obtained.
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Figure 7. Immunocytochemistry of Liver and Testis. Fluorescence microscopic analysis is shown of (A)
Iver and (B) ests (15 um cyosecton) rom eiher & 10 week od ansgenic mouse hatboring he EGF-
CRALBP 4.7 Kb promoter col nate contro 'sgene. Detection is with an
eptide CRALBP antibody S: G jas c exposure time,
Approximately equal intensity background staining was apparent in liver and testis from transgenic anx
littermate controls, with staining intensity significantly weaker than in retina and RPE. The above resuls are
representative of that ob m the analysis of 8 transgenic animals and 3 litermate contro

Methods

Mouse CRALBP promoter/EGFP fusion constructs (either ~1.4 Kb or ~4.7 Kb
of promoter from RIbp1) were generated with the mouse CRALBP gene
(Kennedy et al., 1998b) and the reporter vector. Founding transgenic mice
were generated in the Cleveland Clinic Foundation Transgenic Core Facility by
microinjection of DNA constructs into the pronuclei of fertilized mouse eggs.
Genomic DNA was prepared from mouse tail snips (Gentra DNA Kit) for
analysis of transgene expression by PCR and Southern blot. PCR analysis
was performed using the Advantage PCR kit (BD Biosciences) and EGFP
forward primer 5579 (5'-GCC ACA AGT TCA GCG TGT CC-3') and reverse
primer 5580 (5'-GAT GCC CTT CAG CTC GAT CC-3'), resulting in
amplification of a 255 bp DNA fragment. Southern analysis was performed
with genomic DNA digested with BamHI, Notl and 3?P-labeled EGFP probe,
resulting in detection of ~0.72 Kb fragment. Breeding was performed with
Balb/CbyJ or CD-1 mice. Cellular localization of GFP transgene expression
was by immunohistochemistry using cryo tissues sections of eye, pineal, brain,
liver and testis. Immunohistochemistry was performed with antibodies to
EGFP (BD Biosciences, CA), GFAP (Sigma Chemical Co., St. Louis, MO.) and
CRALBP (Crabb et al., 1991). Nuclei were stained with TO-PRO-3 (Molecular
Probes Inc., CA). Laser scanning confocal microscopy was performed with a
Leica TCS-SP2 instrument and fluoresence microscopy was performed with a
Nikon EFD-3 microscope. Microscopic images were merged using
AdobePhotoshop 5.5.
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These preliminary results suggest that ouse CRALBP promoter region extending upstream from th
transcription start site ~4.7 Kb directs expression to RPE, retina, i, pineal and brain but not to the liver and
testis. Previous studies have demonstrated CRALBP is expressed in retinal Maller cells and a subset of
oligodendrocytes in the brain

Efforts continue toward the production and analysis of transgenic mice carrying the EGFP-CRALBP 1.4 Kb
promoter construct
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Figure s, mmunccytochemisty of ineal. Fluorssarce microscopc sl s shaun of pree

secons (15 um cyesectons) fam 10 veek o, (4 vansgeni mouse Faboring (e EGEP-CRALSP

4.7 Kb promoter construct and (B) a 10 week old litter mate cumm\ lacking the trar mqene Detection is

with anti-peptide CRALBP antibody S'UF or anti-EGFP antibody. Image captur with an 8 sec

Figure 3. Immunocytochemisiry of Iis. Scanning confocal microscopic analysis is shown of irs exposure e, The above esults e repraseniatie of that obiained fom he anayas of 8 tansgeric
yosections) from a 12 week old ransgenic mouse harboring the EGFP- arimats and 3 Itermens contol

c 4.7 Kb promoter construct as described in Figure 2. Detection is with anti-peptide CRALBP

antibody S31F or anti-EGFP antibody. Control secti a 12 week old litter mate lacking the

ransgene. The above results are representative of that obtained from the analysis of & transgenic

animals and 3 itermate controls.
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