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Phospholipase C: A candidate for human retinal degencration Robert E.
Anderson', Abboud J. Ghalayini', Richard A. Alvarez', Robert
Nordquist', and Wolfgang Baehr’. 'Dean A. McGee Eye Institute and
Oklahoma Center for Neuroscicnce, University of Oklahoma Health
Sciences Center, Okishoma City, OK; ’Cullen Eye Institutc, Baylor
College of Medicine, Houston, TX.

The retina contains three families of phospholipase C (B, &, and v), 3
receptor-activated enzyme that generates two intraceliular second
messengers, diacylglycerol and 1,4,5-inositol trisphosphate. We have
characterized the cDNA and partial gene structure for human PLCB4, a
{ isoform which shares highest sequence homology with the norp4 PLC
ftom Drosophila. A mutation in the norp4 PLC leads wa muml

in the fly. I blot and i
were carried out on bovmc, monkey, and human retinas and rcuml
b with a peptide-specific antibodies (Ab) to the C inus of

bovine PLCP4. Immunoblot analysis of whole human retina membranes
showed a 130 kDa immunoreactive protein and a less abundant 150-160
kDa protein. hemical studies showed i ion in the
photoreceptor cell layer and the outer plexiform cell layer of bovine retina,
The composite cDNA sequence derived from scveral overlapping cDNA
clones from a human retinal library predicts a human PLCB4 polypeptide
of 1022 amino acid residues (m.w. 117,000). This PLCf4 variant lacks
a 165 amino acid N inal domain ct istic for the rat brain
isoforms, but has a distinct putative exon 1 unigue for human and bovine
retina isoforms. Human genomic DNA was amplified with exon specific
primers to map intron/exon junctions. The p4 gene contains an intron-
less putative exon 1 ining PI and the 1 start
codon. In addition exon 2 (95 bp) and exon 3 (58 bp), as well as intron
a (1 kb) and intron b (0.6 kb) have been mapped. Exon 3 corresponds to
the P3 slice variant. Somatic cell hybrids and delction panels were uscd
10 localize the PLCP4 genc to the short arm of chromosome 20. The gene
was further sublocalized to 20p12 by fl in situ hybridi
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CYTOGENETIC STUDIES IN RETINITIS
PIGMENTOSA PATIENTS
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We have performed cytogenetic analyses in 108 unrelated
patients affected with different forms of Retinitis Pigmentosa (RP).

We carried out karyotype in blood lymphocytes according to
standard  procedures, including GTG banding techniques.
Fluorescent in situ hybridization (FISH) was also performed in
some selected cases. )

108 RP patients were studied including 19 SRP, 4 XLRP, 37
ARRP, 11 ADRP, 32 Ushert, 12 Usher2 and 13 patients with other
Syndromes.

We have found 4 chromosomal abnormalities (3.7%): A de
novo X;4 balanced translocation (Xq21;4p16), a familiar pericentric
inversion of chromosome 10, an extra unidentified marker and a
fragility on chromosome 3 (Fradpl2):

In the Frst case, the translocation seems to be responsible of
the patient -phenotype (retinal degeneration, progressive
neurosensorial deafness and primary amenorrhea). The familiar
inversion could explain the RP in the second patient, only if another
mutation has occurred within the homologous region of the other 10
chromosome.

In the other two cases, molecular analysis and familiar
studies can help to elucidate wether chromosomal abnormalities are
involved in RP pathogenesis or they are coincidental.

The routine cytogenetic analysidin patients having mendelian
disorders with a complex genetic basis, as RP is, could be a feasible
help in the search of new causative genes.
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METHODR

Retinitis Pigmentosa is a very heterogenous retinal Murations in the thodopsio gene {exons 1 to h) wers invearlgated

degencration with different patterns of inheritance after PCE anpliticarion of rhe evons by osine S8CF (ingle <trane
and several genes involved. contormar jor polvmorphism) amilvsts in polyscrvlamide gels.
An approach to the genetic study in RP is divect S3CP analysic were optimized nsing different ypels concentrarions
2P ! and clectrophwreric vondirions.
analysis of candidate gepes. Wherever we obnary wariant band by the S3CF tochn!
wc have Selmm 16 unmbmi f N _es wm‘ a1l L}» v i ;L « inu b 1 VAriani batw by the 35 technd qase, we

4 searaher e Lhwe ¥
ADRP, where mutations iu RAO and RDS genes bad been
ruled out, and 30 control mdividualds.

ible DWA wequence variation by gequencing
OGN an dutemst1a s aencer.

) RESLLYS

“.’e mlmd_me ':Od-lf‘g seqaences of ROM"I and A single nucation Do the vxon §oon the rlvadepsia gene was found
Recoverin genes, using the single strand conforiation In two indeprudent tamilaes amouyg the L5 1amllies studied.
polymorphism (SSCP) aud direct sequencing analysis of the Sequencing tamile dara will be reporred.
exons. SSCP revealed abnorwal pattern of migration in CONCENS LON
the second exou of ROM-1 in three cases. Matations un the rhodopsine vene wese fdentifred 1r (o relsted

H k

Direct sequencing showed 2 previoasly described patients witi Retinitic Vigmentasa, Suggesting thar this gene Ls

polymorphisms : an insertion T in 966/967 position a common cauting gene (uoretins] degenvration.
which corresponds to the 4th introu and a G to C change
in 1071 position which does not alter the aminoacide
sequence.
No mutation was observed in Recoverin gene in any
patients.
In our ADRP paticnts without RHO or RDS
mutatious, ROM-1 and Recoverin geanes are not involved
in the pathogeuesis of RP.
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