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The polycystin family of transient receptor
potential (TRP) channels form Ca 2+ regulated cation channels. This subset of
channels has distinct subcellullar
localizations and functions. As part of
heteromultimeric channels and multi-protein
complexes, polycystins control intracellular
Ca 2+ signals and more generally the
translation of extracellular signals and stimuli
to intracellular responses. In previously
conducted studies, polycystin-2 channels
have been cloned from retina, but their
distribution and function in retinal ganglion
cells (RGCs) have not yet been established.
In the present study, we determined cellular
and subcellular localization as well as
functional properties of polycystin-2 channels
in RGCs.!

Fig. 2. Subcellular analysis of polycystin-2 immunoreactivity in adult mouse RGCs. (A)
Representative intensity analysis along a region of interest (ROI) line indicated in the bright ﬁeld (BF) image.
Intensity of immunoreactivity is plotted as 8 point moving average over distance (in µm).Arrows deﬁne the
borders of the RGC as identiﬁed as peaks in BF intensity. Maximum intensity of polycystin-2 (PC-2) is in the
cytoplasm, whereas Brn3a immunoreactivity co-localizes with the nuclear stain DAPI. (B) A total of 89.8 ±
5.4% of cells in the RGC layer were positive for polycystin-2, whereas only 73.7 ± 2.8% of cells were positive
for Brn3a (n=4, * indicates P < 0.05).
Fig. 3. Polycystin-2 localizes to the
cytosol of primary cultured RGCs.
(A) Polycystin-2 is expressed in primary
cultured RGCs. Representative images are
shown. Identity of cultured cells was
conﬁrmed with the RGC marker Thy 1.2. In
Thy 1.2-positive cells, polycystin-2
immunoreactivity was punctate and cytosolic,
indicative of intracellular localization.
Prominent polycystin-2 immunoreactivity
was also observed in neurites. Scale bar,
25µm.
(B) High magniﬁcation images showing that
polycystin-2 immunoreactivity is conﬁned to
the cytosol. Scale bar, 5µm.

Methods!
!

Polycystin-2 expression and distribution in
the RGCs was assessed by immunohistochemistry on vertical cryostat section of
mouse retina as well as primary cultured
RGCs using fluorescence microscopy.
Biophysical and pharmacological properties
of polycystin-2 channels isolated from
primary cultured mouse RGCs were
determined using planar lipid bilayer
electrophysiology. Methods are described in
detail in Kaja et al., 2012. !

Conclusions!

Fig. 1: Polycystin immunoreactivity in the murine retina.
(A) Immunohistochemical analysis of vertical cryostat sections showing
polycystin-2 immunoreactivity in adult mouse RGCs. Brn3a was used as
nuclear RGC marker. Representative images are shown. Scale bar, 20
μm. (B) Single high magnification confocal section through the RGC
layer. Polycystin-2 staining is confined to the cytosol, whereas Brn3a and
DAPI are nuclear markers. Scale bar, 5 μm.

Fig. 4. Biophysical and pharmacological characteristics of single channel
polycystin-2 isolated from RGCs. (A)
Representative traces of single channel
polycystin-2 currents in a typical experiment
are shown. (B) Addition of cytosolic Mg2+
reduced single-channel open probability in a
dose-dependent manner. (C) Both increased
single-channel mean open time and opening
frequency contributed to elevated singlechannel open probability in the physiological
range of cytosolic Ca2+ concentrations. (D)
Dependence of biophysical characteristics of
single channel polycystin-2 isolated from
RGCs on pharmacological modulators of
intracellular Ca2+ channels.

è We conclude that polycystin-2 forms
functional channels in RGCs, of which
biophysical and pharmacological
properties are similar to polycystin-2
channels reported for other tissues and
organisms. !
!
è Our data suggest a potential role for
polycystin-2 in RGC Ca2+ signaling.!
!
!

References!
Kaja S, Mafe OA, Parikh RA, Kandula P, Reddy CA,
Gregg EV, Xin H, Mitchell P, Grillo MA, Koulen P.
Distribution and function of polycystin-2 in
mouse retinal ganglion cells. Neuroscience 2012,
202:99-107.!

!

Acknowledgements!
!

This study was supported in part by a Fight for Sight
grant-in-aid (S.K.), a Sarah Morrison Student
Research Award (R.A.P.) and grants EY014227 from
NIH/NEI; RR022570, RR027093 from NIH/NCRR;
and AG010485, AG022550, and AG027956 from
NIH/NIA; the Felix and Carmen Sabates Missouri
Endowed Chair in Vision Research and the Vision
Research Foundation of Kansas City (P.K.). !

!

