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Figure 8. Expression of AND-34
transcript in lens tissue. Eyes from
AND-34"* mice (two months old) were
fixed and probed with sense or antisense
hybridization probes for AND-34
transcripts. Expression of AND-34 was
detected by the antisense probe in the
lens epithelial cells at the lens equator
(lower panels) but was not reproducibly
observed in the anterior epithelial cells
(upper panels).

turn regulates Src-mediated regulation of p130Cas signaling.
Src family kinases bind by their SH2 domains to the FAK
Y397 autophosphorylation site, facilitating Src kinase
activation and subsequent Src-mediated phosphorylation of
multiple tyrosine motifs in the substrate domain of p130Cas
[40]. Similar to the studies noted above with FAK, activated
Src (phospho-Y527) is selectively observed in equatorial lens
epithelia [41]. Our studies suggest that loss of AND-34 leads
to lens rupture as a result of altered p130Cas complex
signaling in the same equatorial lens epithelial population
identified as the site of lens-associated FAK and Src signaling.
Western blot analysis confirms AND-34 expression in lens
epithelial cells and to a lesser extent in lens fiber cells when
normalized for total protein loaded. In situ hybridization
demonstrates that within the lens epithelium, the predominant
site of AND-34 expression is at the lens equator. Altered
PAGE mobility of pl130Cas in preparations derived from
AND-34"" mice is consistent with reduced pl130Cas
phosphorylation. However, while most studies of p130Cas
have focused on Src-mediated tyrosine phosphorylation of the
p130Cas substrate domain, our own recent studies suggest that
AND-34 regulates pl30Cas serine phosphorylation
(unpublished observation). Given limitations in the amount of
protein we could obtain from primary AND-347" lens
epithelia, studies with cultured lens epithelial cells from wild
type and AND-34"" mice will be required to confirm whether
loss of AND-34 does in fact reduce lens epithelial p130Cas
serine phosphorylation as well as the functional implications
of such reduced phosphorylation. As the absence of AND-34
transcript expression in lens fibers is an expected consequence
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of the general loss of transcripts from such cells and as we
detect AND-34 protein expression in lens fibers by western
blot analysis, it remains possible that loss of AND-34
expression has an important impact on lens fiber function as
well as lens epithelial cell function.

AND-34 induced Rac activation in breast cancer
epithelial cell lines is dependent upon PI3K activation, most
likely as a result of activation of pleckstrin homology domain-
containing Rac GEFs. The same AND-34 mediated PI3K
activation is associated with Akt signaling as judged by Akt
Ser 473 phosphorylation [19]. Both PI3K itself and PI3K
dependent Rac activation are known to play important roles
in lens epithelial differentiation and survival [26]. Rac
activation antagonizes Rho, resulting in the disassembly of
actin stress fibers, a critical event in lens epithelial cell
differentiation [42]. Among PI3K effector proteins, Akt is
required for IGF-1 (insulin-like growth factor 1) mediated
protection of lens epithelial cells from apoptotic stimuli [43].
PI3K signaling and Akt has also been implicated in
differentiation of lens epithelial cells into secondary fiber cells
in response to vitreal factors [44,45]. To examine whether an
AND-34 dependent PI3K signaling pathway might be active
in murine lens epithelia, we examined levels of Akt Ser 473
phosphorylation in lens epithelial lysates from wild type and
AND-34"" mice. Akt Ser473 phosphorylation was markedly
diminished in lysates derived from AND-34 null mice despite
conservation of total levels of Akt. These results support the
hypothesis that loss of AND-34 disrupts a PI3K and Rac-
mediated signaling pathway required for appropriate
differentiation of lens epithelial cells. Further studies of
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Figure 9. AND-34 expression regulates
pl30Cas and Akt signaling in lens
epithelial cells. Lenses were removed
from the eyes of AND-347" and
AND-34"* mice (four months old), and
the capsular epithelial layer (EPI) was
separated from the lens fibers (FIB) by

Crystallin

dissection. A: The expression of
AND-34/NSP2 and CHAT/NSP3 were
examined in the lens tissues of
AND-34"" mice by immunoblot.

Tubulin

Lysates from HEK293T cells that were
transfected with AND-34 (pAND) or
CHAT (pCHAT) expression constructs
were used as controls. Expression of

B  Genotype:

Tissue:

crystallin, a component of lens fibers,
and tubulin were also examined. To
detect low level expression of AND-34
in lens fibers, fivefold more of the lens
fiber sample was loaded in the first lane

p130CAS —>

(Fib-5X) than in the fifth lane (Fib-1X).
B: The phosphorylation status of
pl30Cas and AKT Ser 473 was
examined in AND-347~ and AND-34**
lens epithelial and lens fiber samples by

Tubulin >

AKT —>»

P(473) >

western blot analysis. Phosphorylated
p130Cas is characterized by reduced
PAGE migration. Total levels of AKT
expression were also assessed as a
control. Similar results were obtained in
three experiments.

AND-34 dependent PI3K and Rac signaling in cultured lens
cells should help to elucidate the relationship of such signaling
to lens rupture in AND-34"" mice.
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