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Figure S1. STAT5b is bound to the ATRX promoter region and is involved in ATRX expression.
(A) CCK-8 assays of TMZ-resistant and parental GBM cells upon TMZ treatment at the indicated
concentrations for 72 hours (n=3). (B) Heatmap showing the read counts within a region spanning
+ 3 kb around TSS in the whole genome. (C) IGV browser image showing STAT5b enrichment in
ATRX promoter region. (D) ChIP-PCR analysis of ATRX promoter regions with STATS5b enrichment.
(E-F) Validation of siRNAs targeting STAT5b performed by qRT-PCR and Western blot in HG7R

cells. (G) Decreased ATRX protein expression STATSb knockdown. (H) The transcription activity



of STATSb in the promoter region of ATRX detected by luciferase reporter assay. Error bars indicated

mean + SD. “ns” means no significant, Student’s #-test.
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Figure S2. STATSb/TET?2 are response for ATRX hypomethylation

(A) Pearson correlation analysis between the STATS5H/TET2 and ATRX levels in GBM samples

(CGGA n=388, TCGA n=160, GSE16011 n=284, Rembrandt n=227). (B) Schematic of the DNA

methylation  microarray.  Schematic used elements from Servier Medical Art:

https://smart.servier.com. (C) DNA methylation microarray showing lower methylation in ATRX

promoter region in LN229R cells compared with parental cells. Error bars indicate mean + SD. * P

<0.05, ¥* P<0.01, *** P <0.001; Student’s ¢-test. (D) Validation of ATRX methylation levels by

pyrosequencing in LN229 and 229R cells. (E-F) Validation of ATRX methylation levels by



pyrosequencing in 229R after knocking down TET2 or STAT5b. Error bars indicate mean + SD. * P

<0.05, ** P<0.01, *** P<0.001; Student’s #-test.
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Figure S3. TET2 is enriched in ATRX promoter region and involved in ATRX expression.

(A-B) Validation of siRNAs targeting TET2 by qRT-PCR and western blotting in HG7R cells. (C)
Decreased ATRX protein expression with TET2 knockdown in HG7R and HGO9R cells. (D)
Heatmap showed the read counts within a region spanning = 3 kb around TSS in the whole genome.
(E) The IGV browser image showing TET2 enrichment in ATRX promoter region. (F) ChIP-qPCR

analysis of ATRX promoter regions with TET2 enrichment.
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Figure S4. Activity and expression of apoptotic and DNA damage markers in ATRX NC and
ATRX KO cells treated with TMZ and (or) olaparib.

(A) Validation of CRISPR-Cas9 mediated ATRX knocking out performed by gRT-PCR and
western blotting in LN229R, HGO9R, HG7R cells. (B) GSEA of NAD ADP ribosyltransferase

activity pathway was performed between ATRX NC and ATRX KO cells. (C) y-H2AX is shown in



red and nucleus in blue. Bar plots showing the statistics of immunofluorescence assays in HG9R.
Scales: 20 pm. (D) Comet assays measuring the DNA damage status in ATRX NC and ATRX KO
cells treated with TMZ or combination of TMZ and olaparib in HG9R. Scales: 100um. Error bars
indicate mean + SD. *** P < (.001, Student’s t-test. (E) Levels of CASP 8, c-CASP 8, CASP3, c-
CASP 3, BCL-XL and BCL 2 detected by western blotting in ATRX NC and ATRX KO cells treated

with TMZ and (or) olaparib.
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Figure SS. Proliferation, invasive ability and vascular mimicry of ATRX NC and ATRX KO
cells treated with TMZ alone or a combination of TMZ and olaparib.

(A) CCK-8 assays showing the proliferation of ATRX NC and ATRX KO cells treated with TMZ or
a combination of TMZ and olaparib. (B) Soft agar colony formation assay of ATRX NC and ATRX
KO cells treated with TMZ or a combination of TMZ and olaparib. (C) Colony formation assay of

ATRX NC and ATRX KO cells treated with TMZ or a combination of TMZ and olaparib. (D)



Transwell assays of ATRX NC and ATRX KO HG7R, HG9R cells treated with TMZ or combination
of TMZ and olaparib. Scale: 200 um. (E) EdU assays (EdU in red and nucleus in blue) of ATRX NC
and ATRX KO HG7R, HGIR cells treated with TMZ or a combination of TMZ and olaparib. Scale:
100 pum. (F) Vascular mimicry assays of ATRX NC and ATRX KO HG7R, HGIR cells treated with
TMZ or combination of TMZ and olaparib. Scale: 100 um. Error bars indicate mean + SD. * P <

0.05, ***P < 0.001; Student’s ¢-test.
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Figure S6. FADD inhibits the stabilization of PARP1 by ATRX and enhances TMZ induced

apoptosis.

(A) Validation of FADD overexpression in HG7R cells by Western blotting. (B) Validation of FADD

knockdown in HG7R cells. (C) Levels of PARP1, c-PARP1, CASP 8, ¢c-CASP 8, CASP3, c-CASP

3, BCL-XL and BCL 2 detected by Western blotting in ATRX NC and ATRX KO cells with FADD

overexpression or knockdown treated with TMZ and (or) olaparib. (D) Cell apoptosis analysis

showing the apoptosis of HG9R NC and HG9R KO cells with FADD overexpression or knockdown

treated with TMZ and (or) olaparib. **P < (.01, ***P < 0.001, Student’s ¢-test.
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Figure S7. Proliferation, invasive ability and vascular mimicry of ATRX NC and ATRX KO
HGOIR cells with FADD overexpression or knockdown treated with TMZ.

(A) CCK-8 assays in ATRX NC and ATRX KO HGOIR cells with FADD overexpression or
knockdown treated with TMZ. (B-C) Soft agar colony and colony formation assays in ATRX NC
and ATRX KO HGOIR cells with FADD overexpression or knockdown treated with TMZ. (D)
Vascular mimicry assays of ATRX NC and ATRX KO HGOR cells treated FADD overexpression or
knockdown treated with TMZ. (E) Transwell assays of ATRX NC and ATRX KO HGYR cells with
FADD overexpression or knockdown treated with TMZ. Scale: 200 um. The statistics was showed
in bar plots. Error bars indicated mean + SD. * P < 0.05, ** P < (0.01, *** P < (.001; Student’s #-

test.
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Figure S8. Enrichment of H3K27me3 and EHZ2 in FADD promoter region, and prediction of
ATRX binding to EZH2.

(A) ChIP-PCR analyses of FADD promoter regions with antibodies targeting H3K27me3 in HG7R
and HGYR cells and their parental cells. (B) Model of the binding regions of ATRX and EZH2.
Cartoon representation of the ATRX- EZH2 crystal structure. ATRX is colored red. EZH?2 is
colored gray. (C) ChIP-PCR analyses of F4DD promoter regions with antibodies targeting EZH2
in HG7R and HG9R cells and their parental cells. (D-E) Validation of EZH2 knockdown in HG7R

cells by qRT-PCR and western blotting.



Supplementary Table 1. The sequence of the sgRNAs and siRNAs.

CRISPR
CRISPR

CRISPR

CRISPR

Assay

Gene Silencing
Gene Silencing
Gene Silencing
Gene Silencing
Gene Silencing
Gene Silencing
Gene Silencing
Gene Silencing
Gene Silencing
Gene Silencing
Gene Silencing
Gene Silencing

Name

ATRX-KO-sgRNA-1
ATRX-KO-sgRNA-2
ATRX-KO-sgRNA-3

Name
si-STAT5b-1/sh-STAT5b-1
si-STAT5b-2/sh-STAT5b-2
si-STAT5b-3/sh-STAT5b-3
si-TET2-1/sh-TET2-1
si-TET2-2/sh-TET2-2
si-TET2-3/sh-TET2-3
si-FADD-1

si-FADD-2

si-FADD-3

si-EZH2-1

si-EZH2-2

si-EZH2-3

Sequence (5‘-3)
TCGTGACGATCCTGAAGACT
ACTATGCAGAGCTTGCCAAA
ACATACTTTGTTACAATTGA
Sequence sense (5‘-3)
GCAGAGUUACAGUCACAAAGU
GCGAGUCUGCUACUGCUAAAG
CGAGUCUGCUACUGCUAAAGC
CGAUUUGAGUGAUAAGAAAGA
GGUGCUUACUUCAAGCAAAGC
GGAGCAGAAGUCACAACAAGC
GCAGUCCUCUUAUUCCUAA
GCGAGCUGACCGAGCUCAAGU
CGAUGUCAUGGAACUCAGACG
GGAUGGUACUUUCAUUGAAGA
CCUCAAUGUUUCCAGAUAAGG
GCAAAGUACUGUAAGAAUAAU

Sequence anti-sense (5‘-3’)

UUUGUGACUGUAACUCUGCAU
UUAGCAGUAGCAGACUCGCAG
UUUAGCAGUAGCAGACUCGCA
UUUCUUAUCACUCAAAUCGGA
UUUGCUUGAAGUAAGCACCAU
UUGUUGUGACUUCUGCUCCUG
UUAGGAAUAAGAGGACUGC

UUGAGCUCGGUCAGCUCGCUG
UCUGAGUUCCAUGACAUCGGG
UUCAAUGAAAGUACCAUCCUG
UUAUCUGGAAACAUUGAGGAA
UAUUCUUACAGUACUUUGCAA



Supplementary Table 2. The details of primary antibodies used for western blot, ChIP,
immunoprecipitation, immunohistochemistry and immunofluorescence.

Gene
ATRX
ATRX
y-H2AX
STAT5B
STAT5B
TET2
PARP1
c-PARP1
FADD
FADD
CASP8
c-CASP8
CASP3
c-CASP3
Bcl-XL
Bcl2
H3K27me3
EZH2
GAPDH

Manufactory

Cell Signaling Technology
Boster

Cell Signaling Technology
Abcam

Abcam

Abcam

Abcam

Abcam

Cell Signaling Technology
Boster

Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Zsbio

Catalog number
#14820
A00203-1
#9718
ab178941
ab235934
ab18950
ab191217
ab32064
#2782
A00237
#4790
#9496
#9662
#9664
#2764
#15071
#14820
#5246
TA309157

Application
Western blot/ChIP/Immunoprecipitation

Immunohistochemistry/Immunofluorescence

Western blot/Immunohistochemistry
Western blot/Immunoprecipitation

ChlIP

Western blot/ChIP/Immunoprecipitation
Western blot

Western blot/Immunohistochemistry
Western blot

Immunohistochemistry

Western blot

Western blot

Western blot

Western blot/Immunohistochemistry
Western blot

Western blot

ChiP

Western blot/ChIP/Immunoprecipitation
Western blot



Supplementary Table 3. The primers sequences used for qRT-PCR,ChIP-gPCR and pyrosequencing assays.

ATRX
STATSb
TET2
FADD
EZH2
GAPDH

ATRX promoter
FADD promoter

ATRX promoter

gqRT-PCR
Forward 5'-3'
ACGGCGTTAGTGGTTTGTCCTC
GCCACTGTTCTCTGGGACAATG
GCTTACCGAGACGCTGAGGAAA
CTCCTGCGCGAGCTGCTCGC
GACCTCTGTCTTACTTGTGGAGC
ACAACTTTGGTATCGTGGAAGG
ChIP-qPCR

Forward 5'-3'
CACCGTCTGAGTCGGGTGTT
TGGAGCGTGTCGCTTTTGTA

pyrosequencing
Forward 5'-3'
TAGAGGATTTGTTTGTGATTAGTAGAG

Reverse 5'-3'
GCAGCATGTAGCTTCTCTCCTG
ACACGAGGTTCTCCTTGGTCAG
AGAGAAGGAGGCACCACAGGTT
GCCTTCTCCAATCTTTCCCCAC
CGTCAGATGGTGCCAGCAATAG
GCCATCACGCCACAGTTTC

Reverse 5'-3'
AGCGTCACCGTTTAGGGGAG
TGCCCTCACATCTGTTGGTG

Reverse 5'-3'
TCAATTTAAATCTACTTCCTTCTCATTACA

Sequence to Analyze Distance To TSS

AAGGT ATTTATAGAT T -819



Gene Families
Transcriotion Factors
odomain Proteins

Transcriotion Factors

s/ Trandlocated Cancer Genes

Tenmtion Foctors
Transeriotion Factors

Gene Title
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SBE.05 Transerotion Factors intereron reaulaton factor

4E-07 Transcriotion Factors vsine (K)-speciic demethiase 4D

o meodomain Proteins one cut hor

27E-05 Tumor Suporessors. excision reoair cross-complementation aroup 2

8 Transcriotion Factors i tor subfamily L. arouo D. member 2
4 Transcriotion Factors snail family zinc fnaer

45E-05 Homeodomain Proteins secoid homeo

62606 Transcrition Factors mediator comolex subunit 17

156-06 Transerotion Factors FOS-like aniaen 2

B9E.06 Transcrition Factors forkhead box 22

7E08 Transeriotion Factors Kl ot 2

21€-05 Transeriotion Factors castor zinc finger

19E-05 Transerotion Factors et smoeer bindin foctor2

anscriotion Factors mveln transcrption factor 1-like

28E-05 Transeriotion Factors Di.zinc and double P finaers family 2

98E-05 Transcrition Factors zin finceror

1SE.06 Transerotion Factors SRV

000027 Transcrition Factors nal transducer and acthator o transcriotion 1

82607 Transerition Factors Tourand a nalt LM domains 2

13606 Oncouenes mitoshaimiasccted ansciaton fcor

000012 Transerition Factors mediatar comoles subunit 21

0421 Transcriotion Factors ranserotion fctor EC

1305 Tonseton st -deoende:clucokinas

170 e/ Tonsoctcd Conca Gees aven msoscomates vial oncoaene homoloa

17E.06 Tanserition €22 domain familv.

5206 Homeodoman poteins roauosromesbox

43505 Torsatoton ators etal response element bindina transeriotion factor 2

37605 Tarsrven S inaet ant SCAN domain contamina 12

001 s/ Trandlocated Cancer Genes b avian mueloblastosis viral oncoaene homoloa

pX rocmton fadtors retinoblastoma i

26E-07 Transeriotion Factors MAX dimerization orotein 1

18E.05 Transcriotion Factors CCAAT/enhancer bindina brotein (C/EBP). camma

19E-06 Transerotion Factors helicase-ie transcriotion factor

96E-05 Transcrition Factors forkhead box D4

45605 Homeodomain Proteins K3 homeobox 1

000074 Transcrition Factors zinc fincer orotein 85

000078 Transerition Factors SRY box 30

13E-06 Transcriotion Factors Steroi recebtor RNA acivator 1

14E-05 Transeriotion Factors wivarite moif conaining 2

9EE-07 Transcrition Factors 503 transcrioion fact

34E05 Transerition Factors AT ich nteractve domain 5B (VRF1-lie)

26E.05 Transcrition Factors TEA domain family member 4

2E.05 Transerotion Factors 2ine finger orotein 205

000011 Homeodomain Proteins homeabox

B7E-06 Transerition Factors Tobox 15

72E.06 Transcriotion Factors 2inc fincer orotein 691

4BE06 Homeodomain Proteins TGFB-induced factor homeabox 2

1E-07 Transcriotion Factors DEAFI transcriotion factor
001727 Oncoaenes POl /P01 1811 P 1 oseud P 1 oseudoaene 4
100156 Transeriotion Factors ediator comolex subunit 23

000184 Transerition Factors EYA transcriotional coactvator and ohosohatase 1

090022 Tonseraton facors zinc fincer orotein 107

000013 s/ Translocated Cancer Genes oromelocutc leukemia

0001¢1. TroneermtonFoctors runt-related transcrotion

$55-05 Oncooenes Tl Carcr Gores damace-inducible transcriot 3

15E.05 Transcrotion F zinc finaer and BTB domain containing 43

33605 Transaiotion Factors 2inc fincer orotei

34E.05 Transcriotion Factors histone deaceviase 2

0000 odomain Proteins meabos

000039 Transcrition Factors zinc fincer orotein 273

4E-05 Transeriotion Factors 2ine finer orotein L7

54E-06 Transcriotion Factors zinc fincer. X-linked, duoliated B

2605 Transeriotion Factors 2inc fincer orotei 62

990051 Tonseraon facors 26928 zinc finaer orote

000015 s/ Translocated Cancer Genes MDS1 and EVIJ comolex locus

12605 Tansanotion Foctors SRY box 12

B9E07 Transerition Factors b aian meobastos i arconenehomooo- e 1

000015 Transcrition Factors 2inc finer protein. FOG family member 2

23E-05 Transeriotion Factors i fnoerorotan 41 €3 ubioutin orotan iase

12606 Transcriotion Factors zinc fincer protein 14

1305 Transerotion Factors nucear fracile X menal retardation orotein ineracting protein 2

18E.05 Transcriotion Factors CREB/ATF bZIP ranscrition factor

00148 Homeodomain Proteins tetina and anteror newral fold homeobox

BE-05  Transcriotion Factors SUBL homoloa. transcriotional requlator

000022 Transerition Factors eaulatory factor X. 2 influences HLA class Il xoression)

28E-05 Transcriotion Factors ein 2.1/ cerebel

SE-05 Transeriotion Factors estrogen-related recetor aloha
002993 Transcrition Factors nucear receptor sublamil 5. aroup A, member 1
TE-06 Transeriotion Factors 26936 fna finaer orotein

47605 Transcrition Factors zinfincer o

37606 Transerition Factors felcaion i

BEE-05 Transcrition Factors icaen-acivated orore inase § eractna ororen 1

000015 Transerition Factors actvaina tanecrion

000053 Transcrition Factors T oamdeapratan domam il member

28E-07 Transerotion Factors 2ine finger with KRAB and SCAN domains 3

2207 Transcriotion Factors 04 2 ond douol D s famiv 1

26 odomain Proteins iroauois homeot

00255 Homeodomain Proteins

000017 Transerition Factors 2ine fincer orotein 195

000012 Transcrition Factors ransroton acorDo-2 (€2F dimezaion arer 2

000085 Transerition Factors inc fnger orotein

000029 Transcrition Factors irmaderman coraing

000044 Transerition Factors 2ine fincer oros

12E-05 Transcriotion Factors zinc fincer orotein 23

000011 Transerition Factors ‘oenera ranseriotion factorIE suburit 1

27E-06 Transcriotion Factors ediator comolex subunit 7

000039 Transerition Factors orickie homoloa 3

59E-07 Transcriotion Factors nucear receptor sublami 2. aroud C. member 1

2605 Transeriotion Factors bromadomain and PHD finer containing 3

000053 Transcrition Factors zinc fincer orotein 262

79E-05 Transeriotion Factors ant bon receor:

6E.05 Transcrition Factors riparite motifcontaning 25

100958 Transeriotion Factors 2inc finer orotein 5

000324 Homeodomain Proteins SEBOX homeobox

00001 Transeriotion Factors 2inc fincer orotein 304

000016 Transcrition Factors finger proter

S4E-05 Transerition Factors V-t avian enchroblastosis vinus £26 oncoaene homloa 1

BEE-06 Transcrition Factors upstream bindina transcriotion factor, RNA polmerase |

23E.05 Transeriotion Factors ronin. actn bindi i

B1E06 Transcrition Factors inger or
Transeriotion Factors oha thaassemi/mental retardation srome ined

82606 Transcrition Factors ranserotion actor 7 (T-cell s

000183 Transerition Factors enera ranseriotion factor 1B

0 nscrotion Factors fator comole subunit 24

00418 Transcriotion Factors Soi-B ranserition factor (Soi-L/PU.1 related)

12E-06 Transcriotion Factors zincfincer main containina 11

43605 Transerition Factors Zinc fincer orotei

SE05 Transcrition Factors 2inc fincer oo

000011 Transerition Factors thuroid hommone receotor nteractor &

000231 Transcrition Factors 1

001104 Transerition Factors anc frcer oot 39

000071 Transcrition Factors RN hom: 11 RRN3 homoloa, RN 11 RRN3 homoloa, RN

000011 Transerition Factors meiiCog i doma oot

65E-05 Transcrition Factors zinc fincer orotein 552

7E.07 Transeriotion Factors TEP-ike 1

000022 Supores tumor orotein 053

nserotion Factors UL ke tbosame bioaencsis o

99E-05 Transcrition Factors ereron reaatn octr

000018 Transerition Factors C6 bindng doman § DNA ahcosase

000928 Transcrition Factors Sl stacute o st of arrton sA

000023 Transerition Factors actiating transcrintion factor 7 interactina orotein

B3E-07 Transcrition Factors 3o factor)

000029 Transerition Factors ets variant 2

46E-05 Transcrition Factors e e an 8T8 domain cortining 24

000414 Transcriotion Fact CCRA-NOT ranseriotion comolex subunit 4

4E-05  Homeodomain Proteins short sature homeobox

BE-05  Transcriotion Fact actiating transeriotion factor &

000019 Transcrition Factors MAX dimerization brotein 4

65606 Transerition Factors 2inc fincer orotein 74

26E.05 Transcriotion Factors tubbv lke protein 3

000011 Transerition Factors sterile aloha motif domain containing 48

38E-06 Transcriotion Factors N-mye fand STAT) ineractor
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Transeriotion Factors

Torsarovon rciors

Transcriotion Factors
neoaenes Tl ancr Gores /o Kiases
fanscrotion Faci

Transerotion Factons

s0

Transcriotion Factors

etasiassasocied . i member 2
neurona diferentiation

2ine fincer orotein

zinc fincer protein 696

E2F transeriotion factor 1

ivartite moif contanin 62
ELK4, ETS-domain protein (SRF accessory orotein 1)
2inc fincer orotein 254
Serum response factor
21 rarsrton ol 401070130 binding
nucear receptor subfamil 1. aroup D. member 1/ thoid homone feceotor. aloha
TSC22 domai famih: mern
human immunodeficiency wrus tvoe | enhancer bindina rotein 1
astation brai homeobox 2
i fnaer homeobox 3
methionine sulfoide reductase B2
sonaltonsdcer and actator of ancrioion

Tarcenoton sonaston e A Sl e 1
LM homeobox transcriotion factor 1. beta
CCRA-NOT ranscrotion comolex subunit &

i
SWUSNF relted. matri associated. actn dependent reaulator of chromatin.subfamnily . member 2
2inc fincer orotein 430

cel leukemia hom:
Ko e ncar L3, o1 orotan Haellsubami -l

W18 b rcran 1

Neleor wameonson actor Y subunt cama
$X homeobox 4

T-cel

acaing arsrtn ocir 7
uclear respiatory factor 1

NG transriotion feacatorfamiv member B

74tk foctor 3 s domain tamscrntin ctor. el soecic

i e gien

i rbenpon eseotor nuckar ronsioctor 2

TAF3 RNA pohmerase L. TATA box bindina protein (TEP)-associated factor. 135kDa
PR doman comainn o
E74-i o 4 e comaln arscraion facton
domain famiv, member 108
twhby bivartite transeriotion factor
ERGIC and colai 2.
2inc fincers and homeoboxes 3

ransrton fcor b to G envncer 3
ol o i 25 member
g
It oo acior

PHD finaer orotein 11
mediator comoles subunit 27

zine finer. MYM-tv
Siah €3 ublauitn orotein ioase 2
basic leucine zioper nuclear factor 1
2ine fincer orotein 708

iun broto-oncoaene

{C-tvoe zinc inger, nucleicacid binding orotein
zinc fincer orotein 138
famiy zinc finaer C
Smal nuciear RNA activaina comolex olvoeoride 1
elated. matr associted. actin dependent requlator of chromatin,subfamiy & member 1
at shock transcriotion factor

SVAD familv memb
enera ranserotion factor 1A 1
zinc fincer protein 5
NKS homeobox 1
choeronn conaning TGP sbunic 4 Gl
PDZ and LIM dom;
TR R ot JATA bo i rten (159 ssocired oo 0KD0
Keleh-like ECH-associated o
74 fcor s 0mamlmmmmmmaclw¥
crosnero hom

e Beee e hameobo
WW domain bindina ororein 5

SRY box 15

mediator comolex subunit &

UM homeobox transcrioton factor 1. aloha
bromadomain adiacent to zinc fncer domain 18

‘aeneral ranscrotion facto IH subunit 3
oaired b

cone-rod hor

wivartite moif contaning 33

mvocyte enhancer factor 2D
tetinoblastoma bindina orotein 5

2inc finaer and BTE domain containing 33
anc frceoioen 245

‘ovo-like zincfna
Zie incar and 8T8 domain containina ™
eal-

TSC22 domain famik. member 4
mveloid/mohoid or mixed-ineaae leukemia: ranslocated 10, 4
ariadne RER E3 ubiauitin orotein laase 2

2inc fincer and BTE domain containing 17
‘autophaay relted 48, csteine pepiidase
i AT - 10002

peroxisome prolferator-actvated receotor delta
bromadomain adiacent to zinc fncer domain 28
26964 zinc finaer orotein

5915 homaloo.DSF danaation actor ubuni

1A pokmerase 1.7 factor, 25040a /11 TAFL
rlacin emlrars st b

and double PHD fingers. famiy 3
cihi-CoG bincing oroein 2

2inc fincer orotein 162
reinlc oo receptorbea

PR domain containina 1.

Chomodorsan helcas ONA bindina rotein 2

CREE bindina orotein

forkhead box M1

TAF2 RNA pohmerase L TATA box bindina orotein (TEP)-associated factor. 150KDa
enhancer of zese 2 polvcomb reoressive comlex 2 subunit

forkhead box K2

I 2
CCR4-NOT ranseriotion comolex subunit 3
zinc finer orotein 646

AT ich interacte domain 3A (BRIGHT- kel
thurcid hommone receotor interactor 13

clock crcadian recuat
SVAD familv member
es famiy bHLH transeriotion factor 1
SUYD familv member 5

wih factor independent 1 transcriotion repressor
louine zooar down. raadated i cancer 1

ot

nucear receotor subfamil 1. aroue | member 3
staphviococcal nuclease and tudor domain containina 1
2inc fincer orotein 135

nucear factor elted to kappa bindina orotein
nsive element binding orotein
fonend box s
ethvi-Co bindina domain orotein 1

TEhcomain i member
estronen receptor

it srmen 17
zinc fincer protein 3
LIM homeobox

CAMP resporsive clement bindina brotein-like 2
Diuitary tmor-transiorming 1 nteracting erotein
retinoblastoma-like 2

2ine fincer orotein 473

icarte mot contaning 2

thwroid hommone receor interactor &
2ncfncerand 13 comai cotan 20

Smalinocear A achtincomlex cooeoide 2
P30 bindina

S ncer ortan S7A

vl hwdrocarbon receptor nuclear translocator- ke

REST coreoressor 1

nucear receptor subfamil 2. arous F. member 6

PR domain containina 4

TAFLLRNA nn\vwevase 1L TATA box bindina orotein (TBP)-associated factor. 26403
zinc fincer protein 3

210k0a-like
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568 Homeodomain Proteins

interleukin enhancer bindina factor 3
Kuooel-like factor
D site of lbumin bromoter falbumin D-box) bindina orotein
zinc fincer orotein 184
SWUSNF related. 1
ourine-rich element bindina protein A

erl

subfamilya. containing DEAD/H box 1

transcriotion factor AP-2 dela (activating enhancer bindina orotein 2 delal
ubiowiti rotin fGase E3 component n-recoanin 4
‘aenera ranscrotion facto IIC subunit 1
v-rel avian eciuloendotheliosis viral oncocene homoloa A

 fincer protein 16
basic leucine ziober tanscrioton factor. ATF-lke 3

clas 3 homeobox 1

2inc fincer orotein 32
SWUSNF relted. matri associated. actn dependent reaulator of chromatin.subfamilv . member 2

H
82
g

Sni2-elated CREBBP activator orotein
oaired box 1
inhibitor of DNA binding 1. dominant neaative helx-loo-helx orotein
i fincer domains |
ohin 1
Solcina factor 1
IKAROS famity zinc fnaer 5
nucear
mous cal carcinoma antiaen recoanized by T-cells 3
muscleblind-like solicing reculator 2
ELA binding protein 0400
2ine fincer orotein 2
zinc fincer orotein 219
BRFL RNA polvmerase Il tanscriotion inaton factor 80 kDa suburit
enhancer of zese 1 polvcomb reoressive comlex 2 subunit
Soalt-lke transcriotion factor 1
UM domain 7
2inc fincer orotein 460
forkhead box B1

subunit 2 arR2Hz
zinc fincer orotein 408

“ADP-riboswition factor GTPase activatina protein 2

mediator comolex subunit 26

‘aeneral ranscrotion factor IIC subunit 4
2inc fincer orotein 261

F10 81A ool L TAT: - 3002
basic ranscrotion factor 3 pseudoane 11
metastasis associated 1

tumor orotein oS3 inducble protein 13
9T homoloa. hstone chaoerone

zinc fincer orotein

2inc finger orotein 416

zinc finaer. RAN-bindina domain containina 2
2inc fincer and BTE domain containing &

zinc fincer protein 81

AF4IFNIRZ familv. member 1

oaired box 7

bromedomain adiacent to zinc finaer domain 1A
Mes homeobox 3

2inc fincer, MYM-tvoe 5

SRY box 13

2ine fincer orotein 169
retinoblastoma bindin protein &
2inc finger orotein 263
requlatory factor X. 1 finfluences HLA class Il expression)
LIM domain and actin bindina 1

zinc fincer protein 25

2inc fincr and SCAN domain containing 22

105608
forkhead box D1

SWUSNF related. Jfamilv a. member 4

cullin-associated and neddviation-dissociated 1
Rho GTPase activatina orotein 35

chromobox homoloa 5

orotein chosohatase 1. reaulatory subunit 13 ke
forkhead box 3

clear recentor coactivator &

2inc finaer and BTE domain containing 48

‘GA bindina orotein ranscrition factor aloha subunic
s

conv2



Interaction with PARPL
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o84
o408
o427
o763

Gene Title
tumor necrosis factor recer
clusterin

transformin arowth facta
interleukin 1 bet

tumor orotein 063
aviochrome PAS0. family 1
interferon. aloha.-inducibic
mveloid/lmohoid or mixe
Fas cell surface death
transformin orowth facta
caveolin

ectodvsoiasin A2 receotor
mor necross e rece

8 eracin domain e e
neross el
e

ariukin 1 iona

‘Alianments Chromosomal Location
LTSR35 S00085T 11/ 7875 criods
CIB27471094-27472453 (- chrBo21-012
TR AAT5aTEA 11177 cr1bats 1
chr2.113567336- 113594352 -1 /9 chi2ald

Chr3 189507589 189507967 (+)// 1 chida28

chr2 38204651 38303710 (-1 // S8 E chr20222
chr1.27302580- 27998708 (-1 // 76 chrlods
chr11151033692- 151040972 (+)// § chrla2l

ece chr1090750326-0775541 (+) / 95 chrl0a24 1

Chr1218519403- 218615478 (+)// § chrladl
CrT116165091-116189607 (+)// § chi7a3L1

647 (+)// 94, chr5al3 1
T c.36646505- 36655108 (+)// 52+ ezt 2
iz HSSSI6ST 11352047 1116 chizoid

un oroto-oncager
mor neros mm e

m rmrnsrs\,ammm
m chamel vofase o

soootosi-relat
1 e

ons oeradiess
mvelocyic leukemia

(GABAIA recotor-assacia
24 molecule e

inhibior of kanoa liaht ool
bioaenesis of sosomal o
cortcotraoin releasing hor
SMAD fami member 3
seralvein

annesin A6
MAP kinase interaciing ser
B-call CLL/vmohoma 3
KIT laand

71601-1// 94
024038 ST 1)/ B crlogs o
CIBAT200012-47277641 (-1 // SLE chiBozL1
te chr10.7257577-72637338 (+) /97 chr10azi

Chr1.206643837-206670222 (+)// § chrla32 1
chr10.102034456- 102046433 (-1 // chrl0a24 31
chrB§7089083-67090691 (-1 // BB chigal3

ISSTSSB26 STISSSS )1/ 9 chiga22 33

TCF3 (E26) fusion partner chrl

diablo. IAP-bindin mitoct
fisson. mitach

BCL2 associated athan
econtor TNFRSP- merac
selencoratein K

i dehcrcgenase
e

o famit mern
ina finaer orotein 41 E3 1
i jarma.-induci

Suporessor of umoricenic
amor roten 053 binine
muts hom

i
orotein kinase. DNA-activ
ol neraci o

forkhead box 03
manouin 8 receotor

nhibin beta A

sortiin 1 e
breast cancer 2. carlv anse
checkooin kinase 2
homeadomain interactina
aulin

superoxide dismutase 2. m
DNA-damace-inducibl t
ourineraic receotor P2X.

cell carcinoma : ch

nuclear factor of actvated
SIVAL ancotoss-inducine
TNFRSFLA-associated via
nucleolar orotein 3 (anopt
s ted

chrB:22968801 23082633 (-1 // 84.2 chiBio2l
chrL15818770- 15850740 (-) // 88 chrlod621
chrE:160100148- 160100389 (+) // § chr6a253
chr12:57910376- 57914294 (-1 // 93 chri2a131-0132
12121647041 121671547 (+) // ch12a24.32

ChrI66T204450- 67206877 (+)./ 58 chrlba22.1
)1/ 86

B-call CLL/vmohoma 2

orotein ohosphatase 1. rec
e

tumor necrosis factor recer

zns st oroten 345
oroline dehvdraaenase 1.

B lnauammau\uhuhnm
tumor necrosis factor recer
ot nocros facorreco
cmor necross e rece

alvcooen svnthase kinase
£2F vanscioton factor 1

custeine- rich orotein L (int
TNF receotor-assaciated f

Sol2/adenoiis €13 154
edachoa e

soase e
tumor necrosis factor recer

Chr1B60792945- 609ATI6L (-)// 94 chrlBa2l 3
ChrX101137262- 101142083 () // 6 chiXa2

chrO.36572872 36677678 (+)// 991 chrol32
Chr126437939-6451149 () // BB57 chrlZol32

chrzz 15300207 1330308 1 &2 chrzzati 2l
BA11E2 (- /9 chiXa2133-022
0221 12205318 171 55 o 32
chrB 22363895 22876848 (-1 // 96 chrBo22 621
chr1:12123433- 12204199 (+) // 994 chrlods
chr1268548773- 63553522 (-1 // 93 chr12al4
Chr2031276725- 31278806 (-1// 97 chro2l3
Chr2.204571187-204602556 (+)// & chi2033

7:155595558. 155604967 (-1// 8 chr7ad6

A 47734451 (-1 // 87
sialachorin chr16:29674299- 29676837 () // 84 chrleoll2
shorbol-12-misate-13. ISSTSGTISL SToTISO 1)/ 8 chrigazi 32
14 mal 5:140011320- 140012772 (-1// 9 chrSaBL
sirin 1 chr10.69644426-696TBLAL (+) /1 9E chri0a2l3
nibrin rB.80845755- 90996826 (-1 // T7.¢

MYS binding orotein (PL&(
tumor necrosis factor recer
topoisomerase | bindina. a
E2F wanseriotion factor 2

caspase 2 e
ATPase. Ca++ transoorting

BCL2-like 10 (apoors
(CD40 molecule. TNF recac
rbosomal RNA brocessing
RELT wmor neross e
orostaalandin 12 or

SR srnantreonine ko
tumor necrosis factor recer

death-domain associated

CASP2 and RIPKI domain

Solvmerase (DNA directed

mor necross el i
nuclear orotei

5012 raated ovaion ki

22424305 U35 L3558 41115 2T

DEAD (Aso-Glu-Ala-Aso)
receotor- interacting serinc
CANT/entancer o
Keratin & voe Il

M

chrt
SUNGLsoman soestc oo

Firh serine peotic

cerosome solferator-at
e

culin 1

ADP-ibosviation facor Ik

Sohinaosine-1- ©
domain containing o

sosomal- associated

B2 madifvina factor

€S molecule

nerve arowth factor receo

/197 chr22012 112201
ChrXA1193414- 4118767 (+1// 89, chiXol13-011.23
chr14:24805230- 24803186 (-1 // 98 chrldall2
chr20.48807124- 48803208 (+) / 75 chi20al3 1
B52430762-62492209 (+)// 97. chrl2a13

Cr 1747572666 47592361 (+).// 94 chri7a2l-a22

‘Gene Ontoloay Molecular Function

el cucle KEGG // GenMAPP /7] TGF Beta Sianalina Pathviay // GenMAPP.
Smaoth muscle contraction // GenMAPP

Anotasis // GenMAPP /1/ Anootosis GenMAPP // GenMAPP /// Aobtasis KEGG // GenMAPP

Inteorin-mediated cell adhesion KEGG // GenMAPP

Anotosis // GenMAPP /1/ Apontosis KEGG // GenMAPP.
‘Anotasis // GenMAPP /17 Anootosis GenMAPP // GenMAPP
‘Anotosis // GenMAPP /1/ Anootosis GenMAPP // GenMAPP

el cucle KEGG // GenMAPP /77 G1. to S cell cvcle Reactome // GenMAPP.
Hubertraohy medel // GenMAPP

Aoovios 1 GenIAP 1/ Asooioss GenIAPP 1/ GenIAPP 1/ MAPK Cscade/ GenAPP /1 Smoeh musle conracion 1/ enlAPP 1 TGF Beta Sinaino Pahwav/ GenAPP 1/ Wn sianln 1 GenAP?
Apoasis // G

SPRINGOLPD. S Par 1

et GemMAAPP 1) Acootons SerMAF? 1 GenAPP 11 Aootois KEGG 1/ GenliaZe

oosics 1 GenIAPD 1 Acooioss GenIAPP 1/ GenIAPP 1 Aoosioss KEGG // GenAPP
L/ HumanCve

Anotosis // GenMAPP /1/ Aponosis KEGG // GenMAPP.
‘Anotosis // GenMAPP

Avotasis KEGG // GenMAPP

Smaoth muscle contraction // GenMAPP

Calcium reaulation in cardiac cels / GenMAPP /// Prostaciandin sunthesis reculation // GenMAPP

Anotasis // GenMAPP /1/ Anootosis GenMAPP // GenMAPP /// Acbtasis KEGG // GenMAPP

PUIY-5083 // HumanCue
Inteorin-mediated cell adhesion KEGG // GenMAPP

Circadian Exercse // GenMAPP.

Anotasis // GenMAPP /1/ Anootosis GenMAPP // GenMAPP /// Aobtasis KEGG // GenMAPP
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Supplementary Table 6. The Pearson correlation among ATRX and genes in apoptotic signaling pathway.

R P value P value summary

ATRX vs. ATM 041 <0.0001 *kokk
ATRX vs. BCL2L1 -0.30 <0.0001 Kkokk
ATRX vs. CASP8 -0.03 0.7512 ns
ATRX vs. CDKN1A -0.16 0.038 *

ATRX vs. EP300 042 <0.0001 Kkokk
ATRX vs. FADD -0.47 <0.0001 Kkokk
ATRX vs. FAS -0.13 0.0961 ns
ATRX vs. FOXO3 0.44 <0.0001 *kokk
ATRX vs. HRAS -0.40 <0.0001 *kokk
ATRX vs. MSH6 0.32 <0.0001 *kokk
ATRX vs. PRKDC 0.55 <0.0001 Kkokk
ATRX vs. SMAD3 0.33 <0.0001 Kkokk

ATRX vs. TNFSF10 -0.11 0.1653 ns
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