Supplementary Materials
pGL3-DSN1-WT-luc containing the -2000 bp to -1 bp promoter sequence of DSN1. DSN1
promoter region’s -2000bp to -1bp sequence was obtained from http://genome.ucsc.edu

and the highlighted part are binding sites.

SEQUENCE:
tcaagtaacagggattataggtgcataccaccacacctggctaatttttgtatttttagtagagacagggttttgctatgttggccag
gctggtctcaaactectgacctcaactgatecgcaggectcagecteccaaactgetgggattagaggegtgagcecaccacacce
agcctaatgacacagtgccttataggggaaaaaaatgtgtgectectgtggacaggagggagecatgcaacaattcaaageag
ggaaacgatgtagaagatgtattgggtctgtattccatgaaatcattttctcattgtgecccaggatggecagecctagetgggaa
ggaacactgagttctcttectggeacgttgacagagaggtaaaaggaactgggtacctctcaaccccagaaagtgatattcagg
gagccaagggcaaatctctgctttcagaatggcetgetgcagecageaggcetggaaccacagggtggaaatttcaggaaggceag
atttttgtctcccaccagaaaacttttccaaggaccacaactgctatggaaggatgaccacggtcagetccagetgectctctccaa
cccctettttggactgtggectgcttataattcaatatttggaagtttttctgtgaaagaaaggactgtgcacatccaaggggacatt
ttggtggcgtegtectggatagctgaggaageageecgcetetetggagectectagaccageatgggatagtggagcaggaaca
gattgggctcctgggagcacagaaaggacagttggttttcagectaaggecagagagaatgettggagagaaatcaatcattec

ttagctgaggcttaaaattcgaggatgtggccggecgcagtggctcatgectgtaatcccagetctttgggaggecgaagtgggt
ggatcacttgaggtcaggagttcgcgaccagectggecaacatttttagtggecgtctctactaaaaatacaaaaattagecaggce

gtggtgotggocgcctgtaatcccagetactcgggaggctgaggcaggagaategettgaacccgaacccgggaggcggag
gttgecgggagecgagatcgegecactgeactctagectgggcgacagagegagactecgtctcaaaatacaaaaaaattgga
ggatgtagctaggaaaagcagggaaagcecttcccaggcagagggaacagegectgggaatatagegectcaaagggcatcet
gatgccctgtecccgtectaccectaaggaccageccgacctgecgeaccccccgaccccgactaaggacactgegaccacttgg
gggcgctgegacctecteccgggtgaaatgaaacccgagggeaggeccccacccaccaagcaagtaaagceaagecgtttgag
ggagtgecctggaaatgagagagaaaaagtcctagagcaggagtgggatagactgtgaggcaaactgagcetcagageteca
gtccaccctggggagagtcacggtecacattttgggagttaaggagataaagggagtgggaaccagagectagegacggee
acagggcatcagatgccctttgaggcgctgtattcctccggcaagaatctetcegggcctetgttteecccatcttagatgggctetg
gggcecgtcggocgcaaaaggacacgatagtgtggcgeotcccggaaagggactcccgggegggetattgcggegagate
gtgacgtggccagacaggacctaaaggacttggactagaggageggagcetggcaggagegttggacggcggtgtacgcatg
cgegteggecgacgatgtacgcatgtgeategecggaggcaggegttetgegegegegtgeccgagaaactgacggecgege
atgcgceecttggttggcgeoagtttcggagegcgetgaccgtgacgtagaaggt

Primer details are as following;:

site 1 forward, 5’- AGTTTAAGAGGCAGGCAAGCA-3

site 1 reverse, 5'- GCAGTTGTGGTCCTTGGAAAA-3’;

site 2 forward, 5’- TTGGACTGTGGGCTGCTTAT-3’

site 2 reverse, 5'- CCCAGGAGCCCAATCTGTTC-3'.

Mutant SEQUENCE:
tcaagtaacagggattataggtgcataccaccacacctggctaatttttgtatttttagtagagacagggttttgctatgttggccag
gctggtctcaaactcctgacctcaactgatecgcaggectcagecteccaaactgetgggattagaggegtgagecaccacacce
agcctaatgacacagtgcecttataggggaaaaaaatgtgtgectectgtggacaggagggagecatgcaacaattcaaageag
ggaaacgatgtagaagatgtattggetctgtattccatgaaatcattttctcattgtgecccaggatggecageectagetgggaa
ggaacactgagttctcttectggacgttgacagagaggtaaaaggaactgggtacctctcaaccccagaaagtgatattcagg
gagggtteccgttttctetgetttcagaatggcetgetgeagecageaggcetggaaccacagggtggaaatttcaggaaggcagat
ttttgtctcccaccagaaaacttttccaaggaccacaactgctatggaaggatgaccacggtcagetccagetgectctetccaacc
cctettttggactgtgeoctgcttataattcaatatttggaagtttttctgtgaaagaaaggactgtgcacatccaaggggacatttt

ggtggcgtegtgctggotectgaggaagcageccgctetctggagectectagaccageatgggatagtggageaggaacag


http://genome.ucsc.edu/

attggectcctgggagcacagaaaggacagttggttttcagectaaggccagagagaatgcettggagagaaatcaatcattectt

agctgaggcttaaaattcgaggatgtggccgggocgeagtggctcatgectgtaatcccagetctttgggaggccgaagtggete
gatcacttgaggtcaggagttcgcgaccagectggcecaacatttttagtggecgtctctactaaaaatacaaaaattagecaggeg

tggtggtggocgectgtaatcccagetactcgggaggctgaggeaggagaatcegettgaacccgaacccgggaggcggaggt
tgcegggagecgagatcgegecactgcactctagectgggcgacagagegagactccgtctcaaaatacaaaaaaattggagg
atgtagctaggaaaagcagggaaagccttcccaggcagagggaacagegectgggaatatagegectgtttaaagtagtgat
gccctgtececgtectaccectaaggaccageccgacctgecgcaccccccgaccccgactaaggacactgegaccacttggge
gegctgegacctectececgggtgaaatgaaacccgagggraggeccccacccaccaagcaagtaaagcaagecgtttgagge
agtggcctggaaatgagagagaaaaagtcctagagcaggagtgggatagactgtgaggcaaactgagcetcagagcetccagte
caccctggggagagtcacggtccacattttgggagttaaggagataaagggagtgggaaccagagectagegacggggaca
gggcatcagatgccctttgaggcgctgtattccteccggeaagaatctctecgggectetgttteccccatettagatgggctetgge
geegtcgggcgcaaaaggacacgatagtgtgacggetcccggaaagggactcecgggcggagtattgcggagageteote
acgtggccagacaggacctaaaggacttggactagaggagceggagcetggcaggagegttggacggeggtgtacgcatgege
gtcgggacggcggtgtacgcatgtgeatcgecggaggraggegttetgegegegegtgeccgagaaactgacggecgegcatg
cgeccttggttggcgeggagtttcggaggcggtgaccgtgacgtagaaggt



Supplementary figure 1
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Verification of knock-down efficacy of Lv-shESRRA and cell viability reduction
caused by siRNA. Supplementary Figure 1. A, B. The efficacy of Lv-shESRRA for
knock-down in HGC 27 and MGC803 was determined via qRT-PCR. C, D. HGC 27 and
MGC 803 GC cells viability was decreased when ESRRA was silenced by siRNA and si3
showed greater potency among 3 siRNA sequences. E. Western-blot focusing on key



proteins affected by ESRRA silencing was conducted to avoid off-target effect, sequences
of si2 and si3 were used in this part. F, G. ESRRA overexpression favored HGC 27 and
MGC 803 proliferation abilities. H, I, J, K. Cells’ migrative and invasive capacities were
also elevated then ESRRA was upregulated.
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Supplementary figure 2
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ESRRA is upregulated in GC and higher expression is related to poorer prognosis. A,
B, C. High expression of ESRRA in GC patients tend to have poor prognosis. A. The
graph focused on overall survival (OS), which is based on Kaplan-Meier plotter Gastric




Cancer database and follow up threshold is 60 months. Low expression cohort median
survival is 31.33 months and high expression cohort median survival is 25.2 months. B.
The graph focused on first progression (PF), which is based on Kaplan-Meier plotter
Gastric Cancer database and follow up threshold is 60 months. Low expression cohort
median survival is 21.73 months and high expression cohort median survival is 13.1
months. C. The graph focused on post progression survival (PPS), which is based on
Kaplan-Meier plotter Gastric Cancer database and follow up threshold is 60 months.
Low expression cohort median survival is 10.3 months and high expression cohort
median survival is 7 months. To sum up, GC patients with higher ESRRA expression
tend to have shorter survival period, get recurrence sooner and progress faster after
recurrence. D, E, F. ESRRA expression is increased in GC tissues. D. ESRRA expression
level in GC and other tumor types in which have been explored and published so far.
ESRRA level in GC is second to cholangiocarcinoma and ranks third among them. E.
Mean expression level of ESRRA in GC tissue is higher than that in normal tissue (data is
extracted from GEPIA2 when matching TCGA normal data). F. Jaiswal Multi-cancer
database showed ESRRA is upregulated in gastric intestinal type adenocarcinoma as
well as diffuse gastric adenocarcinoma.



Supplementary figure 3
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Expression of DSN1 in STAD based on Sample types Expression of DSN1 in STAD based on individual cancer Expression of DSN1 in STAD based on tumor grade
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A, B, C. DSN1 is upregulated in GC and tumor in higher grades as well as later stages
showed higher expressions. D. Ki-67 staining intensity in MGC 803/Lv-shESRRA group,



MGC 803/Lv-shESRRA+DSN1 overexpression group and MGC 803 Lv-shNC group.
They were stained from weak to strong accordingly.



