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associated with posterior polar cataract in a Japanese family
[8]. Three mutations of PITX3 gene on chromosome 10q25,
38G>A mutation, 17-bp insertion, and 650delG have been
reported to cause CTPP4 (OMIM 610623) [9-12]. Two loci
with unknown genes have similarly been reported, 14q22-q23
for CTPP5 (OMIM 610634) [13] and 16q22 [14].

As abundantly expressed proteins (accounting for
approximately 90% of the total protein) in the lens, water-
soluble crystallins play an important role in maintaining lens
transparency as they are expressed in the lens from the
beginning of its development. Mutant crystallin may alter
stability, solubility, or ability to oligomerize and is likely to
precipitate from solution, resulting in lens opacity. They are,
therefore, considered to be good candidate genes for
congenital cataract [2,15]. The crystallins are divided into o-,
[-, and y-crystallin groups according to decreasing molecular
weight of the native protein. The B- and y-crystallins are
considered to belong to the same super family with highly
similar core sequences evolving from the same ancestral gene.
A common polypeptide chain fold shared by the - and y-
crystallins has been entitled Greek key motif and comprises
four antiparallel B-sheets. Although the function of the Greek

Figure 3. Sequence analysis of the Chinese pedigree with autosomal
dominant posterior polar cataract. A splice site mutation at the first
base of intron 3 (G—A) , which is also identified at position 474 in
the donor splice junction of intron 3 was co-segrated with all patients
in the family, but was not found in the unaffected family members
nor in the 50 unrelated control subjects.
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key motif is still unclear, computer-based analysis suggests
that it forms an interdomain association—intermolecular in
the B-crystallins and intramolecular in the y-crystallins [16].
The B-crystallins are expressed at a high level in the lens and
form into dimers, tetramers, and higher order complexes to
maintain lens transparency and refractivity. The B-crystallins
embrace more acidic (BA-) crystallins, which are encoded by
four genes (CRYBA1,CRYBA2,CRYBA3, and CRYBA4), and
more basic (BB-) crystallins, which are encoded by three genes
(CRYBB1,CRYBB2, and CRYBB3) [17]. The B-crystallins are
major protein components in the human lens. They can
interact with each other or with other lens proteins so that their
stability and association into higher order complexes are
critical for lens clarity and refraction. Dimerization of B-
crystallins is energetically highly favored and rapidly
reversible under certain physiologic conditions. Disruption of
stabilization or oligomerization would result in lens
opacification.

CRYBAI (also called CRYBA1/A3) comprises six exons
that encode two proteins (A1- and BA3-crystallins) by using
an alternative translation initiation site. The BA1- and BA3-
crystallins consist of seven protein regions: four homologous
(Greek key) motifs, a connecting peptide, and NH»- and
COOH-terminal extensions. These two proteins are identical
except for 17 additional amino acid residues at the NHo-
terminal arm of the BA3-crystallin. The BA1/A3-crystallin has
been suggested as favoring other more stable crystallin
subunit interactions [18]. Study in vitro has also demonstrated
that BB1- and BA3-crystallin would form a heterocomplex
under certain physiologic conditions [4]. Two SNPs of
CRYBAI1/A3, which lead to amino acid exchanges, were
found: rs1129656, the A/T nucleotide transversion results in
an Ile116Phe substitution; and rs1129658, the C/T nucleotide
transition results in a Prol74Leu substitution. Two major
mutations of CRYBAI/A3 have recently been reported as
being associated with congenital cataract in different families.
One is a 3-bp (GGA) deletion at nucleotide position 276281,
which causes an in-frame deletion of a glycine residue at
position 91 (AG91). This mutation was also reported in an
English family with lamellar cataract [19], in a Chinese family
with nuclear cataract [20], in a Swiss family with suture-
sparing nuclear cataract [21], and in two Chinese families with
pulverulent nuclear cataracts and pulverulent lamellar cataract
[22]. The other mutation is the splice site mutation, which has
also been associated with various cataract phenotypes in
several families. The first base of the 5’ donor splice site of
intron 3 (nucleotide position 24601445) is the mutant hotspot.
The G—A transition of this base was observed in an Indian
family with zonular sutural cataracts [15], in an Australian
family with nucleus and Y-sutural opacities [23], and in an
Indian family with zonular lamellar opacification [24]. The
G—C transition in an identical locus was found in a Brazilian
family presenting pulverulent cataract [25]. The G at position
+1 of the 5’ (donor) splice site is highly conserved so that



Molecular Vision 2010; 16:154-160 <http://www.molvis.org/molvis/v16/a19>

mutation of this base can be expected to skip the donor splice
junction, or to recruit a cryptic splice site, or possibly a
combination of both. Skipping of the splicing site may
mistakenly join exons of CRYBA1/A3 and lead to premature
termination, which can damage protein and finally cause
cataract [15].

In the present study we identified a previously reported
mutation, G—A transition of a 5’ splice site of intron 3, in a
Chinese pedigree with posterior polar cataract. It is the first
report to relate a mutation of CRYBA1/A3 to posterior polar
cataract. This study provides more evidence of genetic
heterogeneity of congenital cataract and may help to further
clarify the pathogenesis of cataract.
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