Table 2. Primer sequences for gRT-PCR.
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Gene name Forward

Reverse

~ TTCAAGGAGTACGTCATCGCC - 3/

Reoven

S-arrestin

Phosphodiesterase 6C 5’ ~ AGGCTTCATCACACCAGCTAC =3
5" - GGACTC CCTGATCGTTTCC - 3/

Cone comlBs 5~ CIECTOTOGETATS

5’ - GCACAAGCTAGGGGACAATG - 3'
' GGGGAAGGT-3'

Cone channel A3

Arrestin3
G3PI

5" - GGACAAATCGGTGACCATCTAC - 37

Rhodopsin 5" — CACCTCTCTGCATGGATACTTCG - 3’
Bueopsin 5 - TAGCAGGICTGGTTACAGGATG -3
Green opsin 5’ — CATCCGCAGGACAGCTATGAG - 3/

5 - GATGGTCCCGITACCGTCC -3
5" - ACAGGAGGATACACCTGGACC - 3/

doi:10.1371/journal.pone.0035611.t002

0.2% cthanol as a vehicle, approximately 2 h prior to the electrical
recording. The cells were kept at 37°C in the dark and were
transferred to a recording chamber filled with Leibovitz’s L-15
medium (Gibco) and mounted on the microscope stage (BX51WI;
Olympus, Tokyo, Japan) under dim red light. Individual cells were
visualized under an infrared light monitoring system. Electrical
recordings were made in the whole-cell patch-clamp configura-
tion. Patch pipettes were pulled from borosilicate glass (Hilgenberg
GmbH, Marsfeld, Germany) using a two-stage electrode puller
(PP-83; Narishige, Tokyo, Japan). The composition of the intra-
pipette solution was (in mM) KCI, 135; CaCl,, 0.5; HEPES, 5;
EGTA, 5; ATP-2Na, 5; GTP-3Na, 1; and pH was adjusted to 7.3
with KOH. The resistance of patch pipettes was 12-15 MQ when
filled with an intra-pipette solution. An Ag-AgCl pellet submerged
in a NaCl well and connected to a recording chamber via a
150 mM NaCl agar-bridge was used as a reference electrode. The
membrane current was recorded with a patch-clamp amplifier
(Axopatch-200B; Axon Instruments, Foster City, CA, USA), low-
pass filtered with a cutoff frequency of 500 Hz, and digitized at
1 kHz through a DigiData 1322A Interface using pCLAMP
software (version 8.0, Axon Instruments).

To assess whether a recorded cell had any response to light or
not, we used the following criteria:

Iphoto = Istim - Ibase

Where I, was an average of holding current for 1 s just before
light stimulation and I, was an average of holding current for 1 s
just before the cessation of light stimulation. When Ij0 was
larger than the two times of standard deviation of Iy, Iphowo Was
judged as a real response to light stimulation.

Supporting Information

Figure S1 Southern blot analysis. A. Genomic DNA was
isolated using the DNeasy kit (Qiagen). Genomic DNA (500 ng)
was digested with BamHI restriction enzyme, scparated via 0.8%
agarose gel electrophoresis, and transferred to Hybond-N
membranes (GE Healthcare). The membrane was then fixed
under UV irradiation. The full-length RB gene probe was labeled
by the AlkPhos Direct Labelling Reagent (GE Healthcare) and
hybridized to the blot and detected using CDP-Star detection
reagent (GE Healthcare). Lane 1: iris-derived cells (EY1420), lane
2: iris-derived cells (EY1406), lane 3: iris-derived cells (EY1408),
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lane 4: menstrual blood-derived cells (control), lane 5: endome-
trium-derived cells (control). B. Ethidium bromide stain of the
BamHI-digested genomic DNA after clectrophoresis.

DOC)

Figure S2 RT-PCR analysis for genes of MAP2, rhodop-
sin, blue opsin, green/red opsin and G3PDH in iris-
derived cells after gene transduction of several tran-
scription factors. As negative controls, data of iris tissue and
cultured iris-derived cells without gene transduction (w/o) are
shown. We sclected six genes, SIX3, PAX6, RX, CRX, NRL, and
NEUROD, as candidate factors that may contribute to induce
photoreceptor-specific phenotypes in iris cells. SIX3, PAX6, RX,
CRX, NRL, and NEUROD are indicated as S, P, R, C, NR and
ND, respectively. Left panel: Transduction of cach single gene of
SIX3, PAX6, RX, CRX, NRL, or NEUROD. Right panel:
Transduction of all six genes and 5 genes. To determine which of
the six candidates are critical, we examined the effect of
withdrawal of individual factors from the pool of the candidate
genes on expression of the opsin genes. As a result, individual
withdrawal of NEUROD resulted in loss of expression of
rhodopsin and withdrawal of CRX resulted in loss of blue opsin.
DOC)

Figure $3 Immunocytochemistry using antibodies to
rhodopsin (left panels), blue opsin (middle panels) and
green/red opsin (right panels) on the cultured iris cells
without gene infection (upper panels) and frozen sections
of human retina (lower panels). Human iris cells without gene
infection (upper panels) and the macular area of human retina
(lower panels) served negative and positive controls, respectively, for
Fig. 2C. The primary antibodies used were as follows: rhodopsin
(goat polyclonal, I-17, Santa Cruz), blue opsin (goat polyclonal, P-
13, Santa Cruz), and green/red opsin (goat polyclonal, C-19, Santa
Cruz). The secondary antibody used was rabbit polyclonal to goat
IgG conjugated with FITC. Nuclei were stained with DAPI. The
photoreceptor layer in the retina is positive for rhodopsin, blue opsin
and green/red opsin (lower panels from left to right).

DOC)

Figure S4 Immunocytochemistry using antibodies to
blue opsin (red) and rhodopsin (greem). Double-stained
immunocytochemistry was performed, by using 2 primary
antibodies (mouse monoclonal Ab to rhodopsin and rabbit
polyclonal Ab to blue opsin) and 2 secondary antibodies (goat
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anti-mouse polyclonal FITC-labeled Ab and goat anti-rabbit
polyclonal rhodamine-labeled Ab). Nuclei were stained with DAPI
(blue). Experiments were performed at two weeks after infection.
Scale bar represents 50 pm in the rightmost panel.

DOC)

Figure 85 Electron-microscopic observation. Cells were
initially fixed in PBS containing 2.5% glutaraldehyde for 24 h, and
were embedded in epoxy resin. Ultrathin sections were double-
stained with uranyl acetate and lead citrate, and were viewed
under a JEM-1200EX transmission electron microscope (JEOL,
Ltd.). After transduction of the RX, CRX, and NEUROD genes
mto human cultured iris cells, a cilia-associated structure, i.e.
centriole (arrow head) surrounded by mitochondria (arrows), was
detected.

DOC)

Figure $6 Quantitative analysis of photoreceptor-spe-
cific/associated genes expression (blue opsin, s-antigen
and recoverin). Individual RINA expression levels were
normalized by respective G3PDH expression levels. Vertical axis
is relative expression levels of each gene in the siCRX &
sINEUROD-transfected cells versus negative control siRNA-
transfected cells (%, the mean of relative expression levels of two
experiments). siRNA transfection. The cells at 7 days after
transduction of the CRX, RX, and NEUROD genes in 6 well
plates were transfected with siRNA using Lipofectamine RINAI-
MAX Reagent (Invitrogen) according to the protocols recom-
mended by the manufacturer. The cells were harvested 48 h after
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transfection and analyzed by quantitative RT-PCR. Stecalth
RNAITM siRNA Duplex Oligoribonucleotides (siCRX  and
sINEURODI, Invitrogen) were used as siRNAs to the CRX and
NEUROD genes, and StealthTM RNAi Negative Control
Duplexes (Invitrogen) were used as control siRNA.

DOC)

Table S1 Primer sequences for exogenous/endogenous
expression of transcription factors.

(DOC)

Table $2 Opsin expression by combination of tran-
scription factors.
(DOC)
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