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Intrinsically Photosensitive Retinal Ganglion Cells 



Background

• WTC-11- Human induced pluripotent stem cell line

• Brn3b- Mature RGC marker

• Thy1- Cell surface antigen

• Opn4- Melanopsin

• tdTomato- Red fluorescent protein

Cell Line: WTC-11 Brn3b:Thy1 Opn4:tdTomato



Undifferentiated Stem Cells

Figure 1.
(A-D) Immunostaining confirmed 
undifferentiated hiPSC identity 
through expression of specific 
markers such as (A) OCT4, (B) 
SOX2, (C) TRA-1-60, and (D) TRA-
1-81.

OCT4 (Red): Pluripotency-associated 
transcription factor
SOX2 (Red): Neural progenitor and stem cell-
associated transcription factor
TRA-1-60 (Green): Pluripotency-associated 
surface marker
TRA-1-81: (Green): Pluripotency-associated 
surface marker

*All cells stained with DAPI to visualize cell 
nuclei

Figure 2. 
(A-D) Immunostaining confirmed 
early neural progenitor cell identity 
after 10 days of differentiation through 
expression of specific markers such as 
(A) SOX2, (B) OTX2, (C) PAX6, and 
(D) LHX2.

SOX2 (Red): Neural progenitor and stem cell-
associated transcription factor
OTX2 (Red): Rostral neural progenitor transcription 
factor
PAX6 (Green): Rostral neural progenitor 
transcription factor
LHX2: (Red): Rostral neural progenitor 
transcription factor

*All cells stained with DAPI to visualize cell nuclei

Figure 3.
(A) Brightfield imaging of retinal 
organoids demonstrated morphological 
characteristics at Day 30 of 
differentiation.
(B-C) Immunostaining confirmed early 
retinal progenitor cell identity of 
organoids through expression of (B) 
CHX10 and (C) SOX2.
(D) Immunostaining demonstrated co-
expression of (B) CHX10, (C) SOX2, 
and DAPI on an isolated retinal 
organoid. 

SOX2 (Red): Neural progenitor and stem cell-
associated transcription factor
CHX10 (Green): Retinal progenitor transcription 
factor

Figure 4.
(A) Brightfield imaging 
demonstrated morphological 
characteristics of hiPSC-derived 
RGCs with three-dimensional cell 
bodies, projecting lengthy neurites.
(B-C) Immunostaining confirmed 
RGC identity of cells through 
expression of cell-type specific 
markers, such as (B) RBPMS and (C) 
MAP2, as well as visualization of 
numerous neurites.
(D) Immunostaining demonstrated 
co-expression of (B) RBPMS, (C) 
MAP2, and DAPI in hiPSC-derived 
RGCs.

MAP2 (Green): Neuronal cytoskeleton marker
RBPMS (Red): RGC specific cell marker, typically 
expressed later than MAP2

Figure 5. 
RT-PCR analysis of 
differentiated RGCs 
demonstrated expression of 
markers associated with 
various RGC subtypes. 
Intrinsically-photosensitive 
RGCs are identified by the 
expression of OPN4, while 
midget RGCs are identified by 
the expression of GUCY1A3, 
highlighting RGC diversity in 
the population.  
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