






Figure 3. Fundus photograph and optical coherence tomography pictures of the two patients with retinal pigment epithelium-specific protein
65 kDa (RPE65) mutations. A and C: patient II:1; B and D: patient II:2.
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function in the proband and her younger sister may be
interpreted as pointing to epigenetic regulatory mechanisms
induced by hormonal changes during puberty [20].

The two patients demonstrated normal appearance of the
central retina; furthermore, relatively preserved central retinal
architecture was shown with OCT. According to a study
conducted by Dr. Paunescu [18], the funduscopic appearance
of patients with RPE65 mutations was normal or showed
minor changes in the first decade. From the second decade on,
most patients had progressive macular and/or peripheral
changes. Our result was consistent with this study and further
verified the theory that patients with RPE65 mutations have
better visual functions than typically seen in LCA. However,
the retinal experience in these two patients was not exactly the
same. The proband’s younger sister showed evidence of fine
white retinal dots. This phenotype is not frequently observed
in patients with RPE65-associated LCA. The white retinal
dots may represent abnormal accumulations of retinyl esters,
as has been demonstrated in animal models [21,22].

To date, multiple missense mutations in the RPE65 gene
have been identified in patients with inherited retinal
dystrophies, and a wide range of disease severity has been
associated with RPE65 mutations, from congenital blindness
LCA to adult-onset retinitis pigmentosa. With these initial
reports, a possible link between the severity of the disease and
the type of mutations in the RPE65 gene remains to be
elucidated [23-25]. RPE65 is an abundant membrane-
associated protein in the retinal pigment epithelium, and this
characteristic membrane association is essential for
isomerohydrolase activity. Previous studies have shown that

some missense mutations may lead to the instability as well
as the mislocalization of RPE65, thus severely impairing its
catalytic activity [26,27]. However, different missense
mutations at the same residual may have different levels of
influence on enzymatic activity [28]. The exact impacts of the
two point mutations identified in the current study on the
structure and function of RPE65 remain to be discovered.

Until recently, almost all types of inherited retinal
degenerations, such as LCA, were considered incurable.
However, gene therapy has lit a candle in the dark. In 2008,
three human gene therapy clinical trials were reported
involving a subretinal injection of adeno-associated virus
vector delivering a wild-type copy of RPE65. Most patients
exhibited some improvement in visual function, and there
were no obvious adverse events [29-31]. Identifying patients
with mutations in the RPE65 gene has attained greater
significance now that gene replacement trials have begun.
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Figure 4. The figure depicts the
electrophysiological changes of the two
Chinese Leber congenital amarousis
(LCA) patients. All recording
conditions refer to International Society
for Clinical Electrophysiology of Vision
(ISCEV).
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