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Table S1: Major RGC Subtype Classes, their molecular makers, and their function

Retinal Ganglion Cell Subtype Molecular Markers Function
ON-OFF Direction Selective-RGCs CART, CDH6, MMP17, DRD4, Respond to preferred directional
HB9, THRH, BD motion of bright and dark stimuli

ON Direction Selective-RGCs HOXD10, FSTL4 Respond to preferred directional
motion of bright stimulus

Alpha-RGCs SPP1, KCNG4, CB2, SMI32 Differentially respond to bright and
dark stimuli

Intrinsically photosensitive-RGCs Melanopsin, TBR2 Respond to light to regulate
circadian rthythms and pupillary
reflex

W3B-RGCs SDK2, TYW3 Respond to stimuli that fall within
the center of the receptive field.

J-RGCs JAMB Respond to directional movement
of stimuli from soma-to-dendrite

PV-RGCs PVALB Transient responses with small
receptive fields and strong
surrounds.

Table S1: This table indicates the major classes of RGC subtypes, previously identified molecular markers for each
class, and their physiological function in the visual transmission. Related to Figures 3-7.



Table S2: Primary Antibody Information

Primary Antibodies Company Catalog Number Dilution
BRN3 Santa Cruz SC-15375 1:200
BIII-Tubulin Covance PRB-435P/802001 1:1000
CART Phoenix Pharmaceuticals H-003-62 1:100
CB2 R&D Systems MAB3655 1:50
CDH6 Sigma-Aldrich HPA007047 1:100
DCX Santa Cruz SC-271390 1:50
FSTL4 Novus 91913 1:200
HUC/D Molecular Probes A-21271 1:200
ISLET1 DSHB 40.2D6 1:200
MAP2 Santa Cruz SC-20172 1:200
MELANOPSIN ThermoScientific PA1-781 1:500
SMI-32 Calbiochem Millipore NE1023 1:500
SPP1 Abcam Ab91655 1:50

Table S2: Antibodies used in this study, related to Figures 1, 3, 4, 5, and 7.
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Figure S1: Single cell qRT-PCR reveals expression of markers for other RGC subtypes. A variety of other
subtypes were characterized using single cell qRT-PCR. (A) PV-, W3B-, and J-RGCs were identified through the
expression of PVALB, SDK2, and JAMB respectively, in addition to their combinatorial expression with a variety
of other RGC-associated markers.



A B Alpha-RGCs

ip-RGCs
BRN3B 77 TBR2 BRN3B 23 SPP1
Correlated Genes: Correlated Genes:
BEGAIN ELAC1 MARK2 PSPC1 SSTR1 ATRX KDM3A RAD23B
BOP1 ENOX2 METAP2 RAB18 TAF10 C4orf49 KIAA1715 TOX
C120rf44 EPB41L3 MIEN1 RAB39B THOP1 CA12 KLB TRIM13
C150rf61 EPN2 MRFAP1 RABIF TMEM175 CCDC88A MFAP3 TRIM33
C200rf194 EXoc1 MRPL39 RALYL TRIM67 CRABP1 MIP TRIM7
ccDc97 FAIM2 MTUS2 RAPGEF2 TSPYL4 DOPEY2 NDUFA7 TTF1
CNOT6L FAM110B NAA30 RGMA TTL EIF2S3 NDUFC1 VPS35
CNTN2 FAM220A NAP1L5 RGS10 UBE3B HNRPLL PDCD6
COX7B GABRB1 NAT9 RPUSD2 WBSCR17
CST3 GRM3 NCBP2 S100A10 WDR47
CYGB HECW1 NHLH1 SDCBP2 ZDHHC5
CYYR1 KCNS2 NRP1 SERP2 ZNF600
DHRS12 KIF3C PDE1A SERPINI1 ZWILCH
DIRAS3 LGALS8 POU4F1 SH2D3C
DNAJC6 LGI2 PPP1R14B SLC1A1
DPYSL3 MAPT PRKCZ SLC7A1
C W3B-RGCs D ON OFF DS-RGCs
BRN3B 9 TYW3 BRN3B 6 CDH6
. Correlated Genes:
Correlated Genes: ABCA13  CCRNAL  PBLD
Céorf25 KCNJ14 MACC1 ADAL MACC1 TRIM7
CEP135 KLB RRP7A
EAF1 LDB3 TRIM7

Figure S2: Single cell RNA-seq analyses indicate correlative genes for major RGC subtype classes. Single cell
RNAseq analyses of numerous subtypes reveals closely correlated genes. (A-D) SRCCA for BRN3B using the top
1000 correlating genes was combined with SRCCA for subtype specific markers and revealed correlated genes. For
ip-, Alpha-, W3B-, and ON OFF DS-RGCs 77, 23, 9, and 6 genes were found closely correlated within the top 1000
genes.



