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Supplementary Figure 1. The expression of ISL1I in neuroblastoma

(A) Box-plots of ISLI expression in Neale Multi-cancer study. Data obtained through
Oncomine.org showing that among these pediatric tumors analyzed, ISL/ is most
highly expressed in neuroblastoma. (B.C) Box-plots of expression of ISL/(B) and
whole-genome DNA methylation profiling(C) showing the highest level of ISL/
expression and the lowest methylation levels in the gene body of ISL/ in
neuroblastoma among 1457 neoplasm cell lines. Data were obtained from CCLE
(https://portals.broadinstitute.org/ccle). (D) Box-plots of expression of ISL/ among
neuroblastic tumors in Albino Neuroblastic-Tumor study. Data were obtained from
Oncomine.org. (E) Analysis of Bourdeut’s published neuroblastomas gene expression
microarray dataset showing that ISL/ expression in poorly differentiated is markedly

raised than more differentiated neuroblastomas.

A B 5 o C ok
c *% ~ -~ *%
_81_2 *% z d o 1.2
B 1.0 = & £ 1.0
go.s- O o 7) § 0.8
X
@06 Q 06
20.4 ISLT s i 37 S 04
=02 1S 02
% | GAPDH e -—_ 0
X N AT A2 kDa O AT W3

PN EANERAS

Supplementary Figure 2. Validation of shRNA-mediated knockdown ISL1 in SK-
N-BE(2) cells
(A) qPCR analysis of ISL/ expression in ISL/ KD SK-N-BE(2) cells mediated by s/

ISLI-1 and sh ISLI-2. Error bars represent £SD, n=5, *p<0.05; **p<0.01. (B, C)



Validation by Western blot analysis of shRNA-mediated knockdown ISL/ in SK-N-
BE(2) cells. (C) Quantification of Western blots. Error bars represent £SD, n=5,

*p<0.05; **p<0.01.
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Supplementary Figure 3. Prevention of EPASI elevation in ISL1 KD SH-SYSY
cells is not able to restore neuroblastoma proliferation and RA-induced neurite
outgrowth.

(A) qPCR analysis of ISLI KD and ISLI+EPASI KD SH-SYSY cells, showing
downregulation of EPASI in ISLI KD cells cannot restore expression of cell cycle-
related genes and RA receptors. Error bars represent £SD, n=3, *p<0.05; **p<0.01, 2-
tailed t-test. (B) EdU staining showing Knockdown of EPAS1 is not able to restore the
proliferation of ISL KD neuroblastoma cells. (C) Quantification of EdU-positive cells.

Error bars represent +SD, n=5, *p<0.05; **p<0.01. (D, E) neurite outgrowth of ISL/



KD, ISLI1/EPASI-double KD and control SH-SYS5Y cells in the presence or absence of
RA. Cells were fixed at 72 hours after RA or DMSO treatment and stained with TUJ1
antibody. The images from three biological replicates were pooled, and the length of

longest neurite of individual cells was measured. The number of measured cells (n) per

culture is 100. (*p<0.05; **p<0.01; 2-tailed t-test).
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Supplementary Figure 4. Coimmunoprecipitation of ISL1 and GATA3

(A) Coimmunoprecipitation (IP) of ISL1 and GATA3 in HEK293T cells co-transfected
with HA-ISL1 and Myc-GATA3. (IP with anti-HA antibody). Myc-GATA3 and HA-
ISL1 (red arrowhead) were shown by Western blot using anti-Myc antibody and anti-
HA antibody, respectively. (B) Coimmunoprecipitation of endogenous ISL1 and
GATA3. Anti-ISL1 antibody was used for IP in SH-SYS5Y cells. GATA3 and ISL1 (red

arrowhead) were shown by Western blot.
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Supplementary Figure 5. Common downstream genes and common targets of

ISL1 and MYCN.

(A) Overlay of the 1608 DEGs (differentially expressed genes) found in ISL/ KD SH-

SYSY cells with 2124 MYCN-correlated genes identified in Hsu’s study by calculating

the Spearman correlation coefficient between MYCN and other genes in neuroblastoma

gene expression data. 309 genes are common downstream genes of ISL/ and MYCN

(left panel), only 29 common targets of /SL/ and MYCN found by intersection of 389

ISL1 direct targets and 874 MYCN direct targets identified in Hsu’s study (right panel).

(B) GO analysis of common downstream genes of ISL/ and MYCN. (C) GO analysis of

common targets of /SL/ and MYCN.



Supplementary Table 3 - Homor Known Motif Enrichment Results (ISL1 ChIP-seq peak)
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Supplementary Table 6 - sequence sets used for RNAI

Gene symbols sequences

sh ISL1-1 GCAGTGAAGTAGCATCAATGT
sh ISL1-2 GGCATGAGGAACATTCATTCT
sh GATA3 GGGCTCTACTACAAGCTTCAC
sh Ctrl CCTAAGGTTAAGTCGCCCTCG
Gene symbols sequences

si Ctrl sense UUCUCCGAACGUGUCACGUTT
si Ctrl anti-sense ACGUGACACGUUCGGAGAATT

si MYCN sense

GCCACUGAGUAUGUCCACUTT

si MYCN anti-sense

AGUGGACAUACUCAGUGGCTT

si EPAS1 sense

GCCACAGCAUGGACAUGAATT

si EPAS1 anti-sense

UUCAUGUCCAUGCUGUGGCTT

Supplementary Table 7 - primer list

Gene odut long Primer Sequence
[qISLT_for 114 GTGTATCACATCGAGTGTTTICC
qlSL1_rev 114 CACCACATCGTGGTCTGC
qlSL1_for 85 AAGGACAAGAAGCGAAGCAT
qlSL1_rev 85 TTCCTGTCATCCCCTGGATA
qGATA3_for 170 AATGAACGGACAGAACCGG
qGATAS3_rev 170 TGTGAAGCTTGTAGTAGAGCCC
gMYCN_for 176 ACCCGGACGAAGATGACTTCT
gMYCN_rev 176 CAGCTCGTTCTCAAGCAGCAT
gMYCN_for 113 TGATCCTCAAACGATGCCTTC
gMYCN_rev 113 GGACGCCTCGCTCTTTATCT
gMKI67_for 152 AAGAAGAGGTCCTACCAGTCG
gMKI67_rev 152 CATCCCAGTTCCATAGTTTGC
qCENPF_for 97 ATAAACTCACATCAGTAAAGCAACA
gCENPF_rev 97 ATCTGACTCGCCTGGAACG
gBRCA1_for 173 GTTACTGAGCCACAGATAATACAAG
gBRCA1_rev 173 TGACCATTCTGCTCCGTTT
gBARD1_for 94 CTGCTCGCGTTGTACTAACAT
gBARD1_rev 94 TCCAATGCAGTCACTTACACAAT
gqCCNE1_for 104 GCCAGCCTTGGGACAATAATG
gCCNE1_rev 104 CTTGCACGTTGAGTTTGGGT
qCDCA4 _for 161 TCAGCACAGGCACCAAGGCA
qCDCA4 _rev 161 GGGCTGTCCACGTCTGAGAACA
gAURKA _for 108 GGAATATGCACCACTTGGAACA
gAURKA _rev 108 TAAGACAGGGCATTTGCCAAT
gLMO1_for 121 TCTGCTGAAGGCATTGGA
gLMO1_rev 121 TCGGCACAGGATGAGGTT
gLIN28B_for 199 ATATCGGTGTGCTGTGATGC
gLIN28B_rev 199 TGAGCAACGCTTATCATGTTTT
qCTBP2_for 108 ATCCACGAGAAGGTTCTAAACGA
qCTBP2_rev 108 CCGCACGATCACTCTCAGG
gMYB_for 127 GAGGTGGCATAACCACTTGAA
gMYB_rev 127 AGGCAGTAGCTTTGCGATTTC
gLOX_for 128 CGGCGGAGGAAAACTGTCT
gLOX rev 128 TCGGCTGGGTAAGAAATCTGA
gLUM_for 120 TGAGCTGGGCTGTCCTTTCTCC
gLUM_rev 120 CCCAGTCACGCCAGTCTCTGAA
gMMP2_for 112 GATACCCCTTTGACGGTAAGGA

qMMP2_rev

112

CCTTCTCCCAAGGTCCATAGC



gRXRA_for 89 GACGGAGCTTGTGTCCAAGAT
gRXRA_rev 89 AGTCAGGGTTAAAGAGGACGAT
gRORA_for 102 ACTGGTGTGCATAGCGGAGGTT
gqRORA _rev 102 CCTGCGGACTGGCAATAATCGG
qRARA_for 109 GGGCAAATACACTACGAACAACA
qRARA_rev 109 CTCCACAGTCTTAATGATGCACT
qRET_for 100 AAAGTGGCATTGGGCCTCTAC
qRET_rev 100 GCAGGGCATGGACGTACAG
qVIP_for 114 GACACCAGAAATAAGGCCCAG
qVIP_rev 114 GTCACCCAACCTGAGAGCAG
qEPAS1_for 115 CGGAGGTGTTCTATGAGCTGG
qEPAS1_rev 115 AGCTTGTGTGTTCGCAGGAA
qSYT4_for 113 ATGGGATACCCTACACCCAAAT
qSYT4_rev 113 TCCCGAGAGAGGAATTAGAACTT
qSPRY1_for 102 GAGAGAGATTCAGCCTACTGCT
qSPRY1_rev 102 GCAGGTCTTTTCACCACCGAA
qTP53_for 110 GTGCGTGTTTGTGCCTGTCCT
qTP53_rev 110 AGTGCTCGCTTAGTGCTCCCT
qHAND?2_for 118 GATTCCGGGTTAGCTTCGGTGC
qHAND2_rev 118 GGAGGCAGAATCCTCTCGTGCT
qCDKN1A_for 139 TGTCCGTCAGAACCCATGC
qCDKN1A_rev 139 AAAGTCGAAGTTCCATCGCTC
gPCNA_for 85 GTTCGCCCGCTCGCTCTGA
gPCNA rev 85 TGGCAACAACGCCGCTACA
LMO1 luc_fov 553 GTAGGGGTTGGAGTTCAGC
LMO1 luc_rev 553 AGGGGCTCTGTAGTCTCCT






