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Supplementary figure 1. The retinoblastoma cohort. A) Bar chart presenting the copy number of MYCN in the retinoblastoma 

cohort (N=47). Y-axis presents absolute copy number. X-axis presents samples. Overall, 5 samples indicate high-level MYCN 

amplification (>10), with 4 out 5 being RB1-proficient. B) Dendrogram presenting the hierarchical relations between retinoblas-

toma samples based on RMA- normalized expression values by the WARD2 method. Clustering results in to two main bran-

ches with MYCN-amplified RB1-proficient samples residing in branch 1, previously had been described as low photoreceptor-

ness sub-group.



Expression Photoreceptorness signature RB1 status MYCN status

102 5.8 5.2
-/-
+/-
+/+

amplified (>10 copies)
silent (<10 copies)

PDE6A
RHO

ROM1
CNGA1
CNGB1
PRPH2
MFGE8

GUCA1C
GNGT2
ARR3

SLC24A2
DST
TTR
RGR

GPR37
RLBP1
NCAM1
CD164

ONECUT1
ONECUT2

PTN
NDRG4
TAGLN3

OTX2
TRPM1
GRM6
EPHB6
CHAT
CALB1
GAD1

SLC5A7
GABRD
KCNJ12
PTPRF
GRIN2A
GFAP
GYPC

SERPINA5
CD44

SLC4A4
AQP4

ABCC3
NGFR
CD74

HLA-DR
HLA-DPB1
HLA-DPA1
TYROBP
FCER1G

CD14
HLA-DQA1

FXYD5
CTSB
CD37
RTN1

UCHL1
YWHAH

NEFL
GAP43
SNCG

CNTNAP2

Rod photoreceptor

Cone photoreceptor

Muller Glia 

Horizontal

Bipolar

Amacrine

RB1
MYCN

Photo Sig

Astrocytes

Microglia

Ganglion

Supplementary figure 2. The mRNA expression of major retina markers in Retinoblastoma cohort.  

Hierarchal clustering (WARD2) with heat map depicting the relationship between samples based on the 

expression of major known retina markers. 
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Supplementary figure 3. The workflow for the  integrated expression-methylation analysis of retinoblastoma cohort. Upregulated: Log2FC > 0, Adjusted p.value < 0.05. 

Downregulated: Log2FC < 0, Adjusted p.value < 0.05. Hyper-methylated: Log2FC > 0, Adjusted p.value < 0.05. Hypo-methylated: Log2FC < 0, Adjusted p.value < 0.05. 

Significant Methyl-expression correlation: R < 0, q.value < 0.05. DEGs: Differentially Expressed Genes.
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Supplementary figure 4. Methylation driven differential expression in MYCN-amplified tumours (N=4) vs. MYCN silent (N=11). Hierarchical clustering with heat maps depicts the results 

from the integrated analysis primarily performed for 15 retinoblastoma samples with matched expression and methylation data. Set of genes which are differentially- methylated, differenti-

ally-expressed and show significant gene expression-methylation correlation in MYCN-amplified retinoblastomas compared to MYCN-silent retinoblastomas. Four independent analyses 

were carried out for four methylation sites in relation to CpG islands A) Promoter island B) promoter shore C) promoter shelf D) promoter Open sea 
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Supplementary figure 5. Hierarchical clustering with heatmap for 79 hypermethylation downregulated 

genes in MYCN-amplified RB1-proficient samples 
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Supplementary figure 6. The expression of 40 Hyper-methylation driven genes in an independent publicly available retinoblastoma cohort (N=62). Hierarchal clustering 

(WARD2) with heatmap showing the relationship between samples for the expression of 40 genes. in agreement with the findings in the current study, the MYCN-amplified RB1-

-proficient retinoblastoma exhibits a distinct expression pattern for these genes and deviates from RB1 deficient tumours with or without MYCN amplification.


