












systematic elimination of corneal cells overexpressing the
transgene. Alternatively, this could be the result of an
embryonic selection of corneal cells devoid of transgene,
since we previously described that overexpression of KE
induce apoptosis in cell lines [22]. It is possible that the KE
silencing in the cornea might be consecutive to the method
used to generate transgenic animals. Such a selection process
may not be present later in life as Bainbridge et al. [7] showed
stable transgenic expression in corneal endothelium when the
transgene was directly injected in the anterior chamber. A

Figure 5. Electroretinogram analysis of transgenic mice at various
ages. A: Aplitudes of b-waves of PGK_Groenouw transgenic mice’s
electroretinogram (ERG) distributed in function of their age. B: ERG
recordings in response to single flashes in scotopic conditions. Two
different six-month-old PGK-BIG Groenouw transgenic animals
showed either a normal response (upper panel) or a flat ERG (lower
panel). Conditions: A1 to V1 shows records with increasing
intensities of light from 0.1 to 25000 mcds/m2 and each division of
the time axis correspond to 40 ms. U1 to j1 shows records with
increasing frequencies of flashlight from 0.5 to 30 Hz and each
division of the time axis correspond to 50 ms.

transgenic mouse generated with the traditional method might
also generate another expression pattern.

Interestingly, we observed an age-dependent retinal
degeneration in transgenic mice that was not seen in wild-type
controls (Figure 6). The observation was confirmed by ERG
analyses (Figure 5). Moreover, lipogenic pigments were also
observed in transgenic mice. This pigment is common in
normal aging mice, but rare before 18 months of age. The
presence of this pigment in our transgenic mice suggests an
accelerated aging process that may explain in part the retinal
degeneration. The follicular hyperplasia observed in the
spleen was found only in female mutants. Again, this finding
is relatively common in 6-month-old wild-type mice and
increases in frequency with age, which is consistent with an
accelerated aging process. A study by Kuro-o et al. [23]
described a transgenic mouse line leading to a syndrome
resembling human aging. The results showed a short lifespan,
infertility, and arteriosclerosis, among others. Interestingly,
the authors also noted a slight increase in calcium and
phosphorus in blood serum, accompanied with a diminution

Figure 6. Measurement of the outer nuclear layer of the retina in
transgenic and wild-type mice. A: Retinas of a wild type (left panel)
and of a PGK-Groenouw transgenic (right panel) mouse stained with
hematoxilin-eosin. The bars indicate the outer nuclear layer (ONL)
of the retina. The pictures were taken at a 600X magnification. B:
ONL and outer plus inner nuclear layer (INL-ONL) of retinas from
control nontransgenic (Ctl) and PGK-Groenouw transgenic (Tg)
mice at 16 months of age were measured and quantified in the graph.
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of leukocytes and lymphocytes. We also observed this
tendency in our data (Table 4) but our results are not
statistically significant (p=0.59 and 0.65 for difference in
calcium and lymphocyte concentrations respectively). This
study also noted growth retardation in transgenic mice, which
is in accordance with our results. On the other hand, Olsson
et al. [24] showed that overexpression of normal proteins can
damage photoreceptors because of protein trafficking
abnormalities. This observation may be in accordance with
the retinal degeneration observed in transgenic mice, but does
not explain the early presence of lipogenic pigment and the
follicular hyperplasia.

In conclusion, we generated a transgenic mouse line
expressing an R555W human mutated TGFBI/BIGH3.
Extensive histopathological evaluation, completed by full X-
ray and blood analysis showed no evident differences
compared to wild-type mice, except for retinal degeneration.
The transgenic mice seemed to grow quicker than wild-type
mice, as they tended to be bigger than age-matched wild-type
mice. The presence of lipogenic pigment, the retinal
degeneration, and the follicular hyperplasia of the spleen
observed in the transgenic mice suggest an accelerated aging
process.
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