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Table S1. Eligibility criteria used to evaluate papers for inclusion or exclusion in review.

Inclusion and exclusion criteria were determined based on the SPIDER framework.

Inclusion criteria

Exclusion criteria

Sample Human cell model Non-human cell model
Phenomenon | Activation of DDR and/or Study not relevant to UPR and/or
of Interest UPR (proteins, genes, DDR and/or hypoxia
transcripts) under hypoxia
Design Cell lines exposed to hypoxia | Cell lines not exposed to relevant
at <2% O- concentration oxygen concentration (>2% Oy);
Exact oxygen concentration not
reported
Evaluation Link between UPR and DDR | Inexplicit link between UPR and
(alluded or explicit) DDR;
Pathways discussed separately in
paper
Research Empirical research Secondary sources and non-
type empirical texts (i.e. review papers,

textbook chapters, conference
proceedings);
Non-English texts




Table S2. Papers identified from systematic review.
Following exclusion according to Table S1, 202 articles remained and were reviewed further
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Oxygen . . .
Year . . Cell Line(s) Biological
U Published L AL °°"°‘(*‘?At)’at'°" Used Molecule(s) Examined
mTORC1 signaling under hypoxic conditions is controlled HEK, ATM-deficient
Cam, H. etal. 2010 |, ATM-dependent phosphorylation of HIF-1alpha Mol Cell 02 fibroblasts mTOR, HIF, ATM, REDD1
Inhibition of poly(ADP-ribose) polymerase down- .
Hegan, D. et al. 2010 |regulates BRCA1 and RAD51 in a pathway mediated by | ~70¢ Natl Acad Sci 0.1 A549, RKO PARP, BRCA1, RADS1, E2F4,
USA p130
E2F4 and p130
Lou, J. et al. 2010 Inh|b|.t|on of hypoma-lndumble factqr-1alpha (HIF-1alpha) PLoS One 1 HEK 053, HIF, elF2a, CDK
protein synthesis by DNA damage inducing agents
. Hypoxia suppresses chemotherapeutic drug-induced p53
Moshlenbrink, J. 2010 |Serine 46 phosphorylation by triggering HIPK2 Cancer Let 0.2 2 H1299, HepG2, MCF7, p53, HIPK2, Siahf
etal . U208
degradation
. Exposure to acute hypoxia induces a transient DNA
Pires, I. et al. 2010 damage response which includes Chk1 and TLK1 Cell Cycle 0.02 RKO Chk1, TLK1, RAD51
Pires, . M. et al. 2010  |Effects of acute versus chronic hypoxia on DNA damage | ¢, -0) pes <0.02 RKO, HCT116, U20S E2F, MCF6, RPA, p53
responses and genomic instability
Regazzetti, C. et 2010 !nsulnj induces REDD1 expression through hypoxia- J Biol Chem 1 Humap adlppcytes REDD1, mTOR, HIF, PI3K
al. inducible factor 1 activation in adipocytes (Biopredic)
Ghosh, R. et al. 2010 Trans.,crlptlonal regulation of VEGF-A by the unfolded PLoS One 05 HepG2 VEGFA, ATF6, IRE1/XBP1,
protein response pathway PERK
Lee, J. H. et al. 2010 |Retinoic acid and its binding protein modulate apoptotic Cancer Lett 1 Huh7, SNU-671 CRABP-II
signals in hypoxic hepatocellular carcinoma cells
Pereira, E. R. et 2010 Transc.rlptlon‘al and post-transcriptional regullatlon of PLoS One 1 DAOY VEGFA, FGFS, IL8, XBP1, ATF4
al. proangiogenic factors by the unfolded protein response
The unfolded protein response protects human tumor
;0”3"“0'0' K. et 2010 cells during hypoxia through regulation of the autophagy J Clin Invest <0.1 HCT116, U373 MAP1LC3B, /gfgl;PERK’ ATF4,
) genes MAP1LC3B and ATG5
Rzymski, T. et al. 2010 E;F?;'(?;'O” of autophagy by ATF4 in response to severe | ; oy 1yt <0.1 MCF7 ATF4
Yanagisawa, K. et 2010 Novel r.netastasistrelated gene CIM functions in the Cancer Res 05 NCI-H460, 293T CIM, HIF1a, 0S-9, PHD, GRP78
al. regulation of multiple cellular stress-response pathways
Panadakis. A. et elF2{alpha} Kinase PKR modulates the hypoxic
al P T 2010 response by Stat3-dependent transcriptional suppression Cancer Res 1.0 H1299 PKR, STAT, HIF
) of HIF-1{alpha}
A DNA-dependent stress response involving DNA-PK
Bouquet, F. et al. 2011 occurs in hypoxic cells and contributes to cellular J Cell Sci 0.1 1 Hela, U87 DNA-PK, XCRR4 DNA ligase,
adaptation to hypoxia
Harding, S. et al. 2011  |ATM-dependent phosphorylation of 53BP1 inresponse | oo yiother Oncol 0.01 HCT116 53BP1, p53
to genomic stress in oxic and hypoxic cells
Lai, L. et al. 2011 Down-regulation of NDRG1 promotes migration of PL0S One 0.5 MCF7 NDRGH1, HIF, c-MYC, n-MYC

cancer cells during reoxygenation




The expression of human papillomavirus type 16 (HPV16
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Moon, S. et al. 2011 E7) induces cell cycle arrest and apoptosis in radiation Mol Med Rep 0 us7MG HPV16 E7, p53, Rb, E2F1
and hypoxia resistant glioblastoma cells
Hypoxia disrupts the Fanconi anemia pathway and HT29, DU145, MCF7,
Ramaekers, C. et 2011 |sensitizes cells to chemotherapy through regulation of | Radiother Oncol 0.02 MDAMD-A88, U373, UBE2T, HIF, FANCD2
UBE2T ME180.SiHa
Butler, P. et al. 2011 |Unfolded protein response regulation in keloid cells J Surg Res <0.2 Keloid and normal PERK, IRE1, ATF6
Deficiency of Prdx6 in lens epithelial cells induces ER Human lens (Lions Eye
Fatma, N. et al. 2011 stress response-mediated impaired homeostasis and J Surg Res 1 Bank) y PRDX®6, PERK, IRE1, ATF6
apoptosis
Colon tumour cells increase PGE(2) by regulating COX-2 }
Roberts, H. et al. 2011 and 15-PGDH to promote survival during the Carcinogenesis 1 HT29 PGE2, COXZALS.I.PGDH’ PISK,
microenvironmental stress of glucose deprivation
. . o . o Bone marrow
Tamama, K. et al. 2011 lefe.rentlal.roles of hypoxia inducible fagtor supgmts n J Cell Biochem 1 multipotential stromal HIF
multipotential stromal cells under hypoxic condition
cells (MSCs) (Lonza)
Wennemers, M. et 2011 Tribbles hor.nollog 3 der]otes a poor prognosis in breast Breast Cancer Res 0.1 MDA-MB-231 TRIB3, PERK, CHOP, ATF4
al. cancer and is involved in hypoxia response
. . . . . U208, HEK293,
Brockmeier, U. et 2011 The function of hypoma-mdumple fa.ctor (HIF) is PLoS One 1 HEK293T, HeLa, MC-7, 0S-9, HIF, PHD2, PHD3
al. independent of the endoplasmic reticulum protein OS-9
UT7, Hep3B
. Transcriptional regulation of activating transcription factor
Miyamoto, N. et 2011 |4 under oxidative stress in retinal pigment epithelial fnvest Ophthalmol 0 ARPE-19/HPV-16 ATF4, NRF2
) ARPE-19/HPV-16 cells
Van den Beucken, 2011 Translatlonal control is @ major contributor to hypoxia Radiother Oncol <0.02 DU145 PERK, elF2a, mTOR, 4E-BP1,
T.etal induced gene expression EIF4F
Nupr1-aurora kinase A pathway provides protection
Hamidi, T. et al. 2012 against metabolic stress-mediated autophagic- Clin Cancer Res 0.2 MiaPaca2 Nupr1, Aurka
associated cell death
Kumareswaran, 2012 Chronic hypoxia compromises repair pf DNA double- J Cell Sci 0.2 GMO5757 gH2AX, 53BP1, ATM
R. et al. strand breaks to drive genetic instability
Leontieva, O. et 2012 Hypoxia suppresses conversion from proliferative arrest | Proc Natl Acad Sci 0.2 MEL10 mTOR, p21, p53, nutlin-3a
al. to cellular senescence USA
Perez, M. et al. 2012 |Mutual regulation between SIAH2 and DYRK2 controls | 410/ ooy gjoy 1 U208, Hela, H1299 SIAH2, DYRK2,
hypoxic and genotoxic signaling pathways
Pires, . M. et al. 2012 | largeting radiation-resistant hypoxic tumour cells BrJ Cancer <0.02 RKO, HCT116, DLD1 ATR, H2AX, KAP1
through ATR inhibition
. . . HepG2, A549, MDA-
Sermeus, A. et al. 2012 |Hypoxia-induced modulation of apoptosis and BCL-2 PL0S One 1 MB231, Hep3B, U20S, BCL2, NOXA, BAD, p53
family proteins in different cancer cell types HT-29 PC-3
The effect of DN (dominant-negative) Ku70 and
Urano, M. et al. 2012 reoxygenation on hypoxia cell-kill: evidence of hypoxia- Int J Radiat Biol 0.1]0.5 HCT8, HT29 Ku70,
induced potentially lethal damage
Xie, Y. et al. 2012 |SirT1 regulates radiosensitivity of hepatoma cells Cancer Sci 1 HepG2, SK-Hep-1 SIRT1, CMYC, P53

differently under normoxic and hypoxic conditions




Silencing thioredoxin induces liver cancer cell
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Zhang, T. et al. 2012 . Hepatol Res 1 MHCC97H TXN, p53

senescence under hypoxia
. The unfolded protein response regulates an angiogenic , VEGFA, bFGF, ANG, HIF1a,

Bouvier, N. etal. 2012 |yasponse by the kidney eppitheliumg during techomio sttoss | Biol Chem 0.1 HK-2 PERK, IRE1, ATF6

Elanchezhian. R Low glucose under hypoxic condition§ induces unfold.ed )

ot al T 2012 protein response and produces reactive oxygen species Cell Death Dis 1 <0.14 SRA 01/04 Nrf2, PERK

' in lens epithelial cells

HIF-2alpha expression is suppressed in SCLC cells,

Munksgaard 2012 |whioh sunive in maderate and sovere hypoxia when Cell Death Dis 1 0 U1690, U1906, U2020, HIF2a, XBP1

ersson, M. et al. . U1285, U1568

HIF-1alpha is repressed
The unfolded protein response controls induction and Hela. HEF. HEK293 ADAM17/TACE, TNFa, TNFR,

Rzymski, T. et al. 2012 activation of ADAM17/TACE by severe hypoxia and ER Oncogene 0 <0.1 087 I\}ICF7 ’ HIF1a, PERK/elF2a /ATF4,
stress ’ ATF6,
Functional interaction between responses to lactic

Tang, X. et al. 2012 acidosis and hypoxia regulates genomic transcriptional Cancer Res 1 MCF7 ATF4
outputs
Enhancement of hexokinase Il inhibitor-induced

Yu, S. J. etal. 2012 apoptosis in hepatocellular carcinoma cells via . J Bioenerg 1 Huh7, SNU-761 Hypoxic induction of PDI
augmenting ER stress and anti-angiogenesis by protein Biomembr
disulfide isomerase inhibition

. HIF1-regulated ATRIP expression is required for hypoxia Hela, MCF7, HepG2,

Ding, G. et al. 2013 el TR sctvation T q P FEBS Lett 0.1 oat ¥ ATRIP
ATR controls cellular adaptation to hypoxia through

Fallone, F. et al. 2013 positive regulation of hypoxia-inducible factor 1 (HIF-1) Oncogene 0.1 U208 ATM, DNA-PK, ATR, CHK1
expression

Hasvold, G. et al. 2013 |[he efficacy of CHKT inhibitors is not altered by hypoxia, | o/ Gancer Ther | 0.02 | 02| 1 U208, HCT116 CHK1, yH2AX

ut is enhanced after reoxygenation

Olcina, M. et al. 2013 Replicgtion stress gnd chroma?in gontext link ATM Mol Cell 0.1 RKO ATM
activation to a role in DNA replication
A kinome-wide siRNA screen identifies multiple roles for
protein kinases in hypoxic stress adaptation, including

Pan, J. et al. 2013 roles for IRAK4 and GAK in protection against apoptosis | J Biomol Screen 0.3 SW480 IRAK4, GAK, NF-kB
in VHL-/- renal carcinoma cells, despite activation of the
NF-kappaB pathway

Selvakumaran, M. Autophagy inhibition sensitizes colon cancer cells to , HT29, HCT116, HCT15, .

et al. 2013 antiaﬂgiggenic and cytotoxic therapy Clin Cancer Res 0.1 SW620, KM12 Beclin1, LC3, p62, ATG5
Differential effect of hypoxia on etoposide-induced DNA

Sermeus, A. et al. 2013 damage response and p53 regulation in different cell J Cell Physiol 1 HEPG2, A549 p53, CHK2, H2AX
types

Storci, G. et al. 2013 |Slug/beta-catenin-dependent proinflammatory phenotype | 4 ; patyop 1 MCF7 Slug/B-catenin, TNF, IL8
in hypoxic breast cancer stem cells
HIF1 regulates WSB-1 expression to promote hypoxia-

Tong, Y. etal. 2013 induced chemoresistance in hepatocellular carcinoma FEBS Lett 1 HepG2 WSB-1, HIPK2
cells

Wrann, S. et al. 2013  |HIF mediated and DNA damage independent histone Biol Chem 0.2 HEK H2AX, HIF1, HIF2

H2AX phosphorylation in chronic hypoxia




Involvement of decreased hypoxia-inducible factor 1
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Zhu, Y. et al. 2013 activity and resultant G1-S cell cycle transition in Oncogene <0.02 HEK, HelLa HIF, p27

radioresistance of perinecrotic tumor cells
. Modulation of the Akt pathway reveals a novel link with

Blaustein, M. et al. 2013 PERK/elF2alpha, which is relevant during hypoxia Oncogene <0.1 HEK293T Akt, PERK

Chiang, C. K. et Endoplasmic reticulum stress signal impairs Am J Physiol Cell

al. ’ 2013 erythr%poietin production: a rolegfor ATIE4 Ph,\{siol 1 HepG2 HIF1a, ATF4, EPO, GRP78
New small molecule inhibitors of UPR activation

Cojocari, D. et al. 2013  |demonstrate that PERK, but not IRE1alpha signalingis | - o yiother oncol 0.2 KP4, HCT116 PERK, IRE1
essential for promoting adaptation and survival to
hypoxia
IGFBP-3 binds GRP78, stimulates autophagy and

Grkovic, S. et al. 2013 promotes the survival of breast cancer cells exposed to Oncogene 1 MCF7 IGFBP-3, GRP78
adverse microenvironments
CREB3L1 is a metastasis suppressor that represses

Mellor, P. et al. 2013 expression of genes regulating metastasis, invasion, and Mol Cell Biol 1 MCF7, MDA-MB-435 CREB3L1
angiogenesis
Hypoxic activation of the PERK/elF2alpha arm of the

Muijcic, H. et al. 2013 unfolded protein response promotes metastasis through Clin Cancer Res 0 ME180 LAMP3, PERK/elF2a
induction of LAMP3

Nagelkerke, A. et Hypoxia stimulates migration of breast cancer cellsl via

al. T 2013 the PERK/ATF4/LAMP3-arm of the unfolded protein Breast Cancer Res 1 MDA-MB-231 PERK/ATF4/LAMP3
response
PERK/elF2alpha signaling protects therapy resistant .

Rouschop, K. et 2013 |hypoxic cells F:hrouggh induction of glutathi@l/we synthesis | Froc Natl Acad Sci | 55 | <g 5 U373 PERK/elF2a, HIF1

al. . : USA
and protection against ROS

Prrimary human head

Schaaf, M. et al. 2013 The autophagy as§ociated gene, ULK1, promotes Radiother Oncol | <0.02 <0.2 and ne;ck squamous cell ULK1

tolerance to chronic and acute hypoxia carcinoma (HNSCC)
xenografts

Effects of hypoxia on the proliferation, mineralization and Human periodontal

Zhang, H. et al. 2013 ultrastructure of human periodontal ligament fibroblasts Exp Ther Med 1 2 ligament fibroblasts Alkaline phosphatase (ALP)
in vitro (HPLFs) (donors)

Koritzinsky, M. et 2013 Two Iphases of disulfide bond formation have differing J Cell Biol 0 HepG2, HCT116, Hela }

al. requirements for oxygen

Askautrud, H. et 2014 Global gene expression analysis reveals a link between PLoS One 1 ME16C2, SUM102 NDRG1

al. NDRG1 and vesicle transport
Hypoxia provokes base excision repair changes and a MYH, OGG1, MTH1, APE1,

Chan, N. et al. 2014 repair-deficient, mutator phenotype in colorectal cancer Mol Cancer Res 0.2 RKO PCNA, POLD, FEN1, DNA
cells POLB, and RPA
Jumonji domain-containing protein 2B silencing induces

Chen, L. et al. 2014 DNA damage response via STAT3 pathway in colorectal Br J Cancer 1 CRC STAT3, JMJD2B
cancer

Kilic Eren, M. et 2014 The role of hypoxia inducible factor-1 alpha in bypassing PLoS One 1 IMR-90, BJ RasV12, plﬁg, p21°"" and

al. oncogene-induced senescence p16™°* HIF




Parallel in vivo and in vitro melanoma RNAi dropout
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Human melanoma

Possik, P. et al. 2014 screens reveal synthetic lethality between hypoxia and Cell Rep 1.0 CHEK1, CHEK2, ATM
L xenografts
DNA damage response inhibition
Raz, S. etal. 2014 Sevgre hypoxia induces complete antifolate resistance in Cell Death Dis 0.1 DLD1, HCT116 }
carcinoma cells due to cell cycle arrest
Hypoxic stress facilitates acute activation and chronic FANCDZ2, FANCI, yH2AX,
Scanlon, S. etal. 2014 downregulation of fanconi anemia proteins Mol Cancer Res 0.1 1 Hela, A549, MCF7 BRCA1 and RAD51
Gemcitabine induces poly (ADP-ribose) polymerase-1
Wang, Y. et al. 2014 (PARP-1) degradation through autophagy in pancreatic PLoS One 1 KLM1 PARP, MEK, ERK, LC3
cancer
Dynamic regulation of Rad51 by E2F1 and p53 in
Wu, M. et al. 2014 prostate cancer cells upon drug-induced DNA damage Mol Pharmacol 0.2 PC3, DU\};taS, LNCaP, RAD51, p53, E2F1
under hypoxia P
Inhibition of KAP1 enhances hypoxia-induced Kaposi's Primary effusion . )
Zhang, L. et al. 2014 sarcoma-associated herpesvirus reactivation through J Virol 1 lymphoma (PEL), };Asgclt’:i:tlgg ?,};f?;,ﬂj;fégﬁn\q/?
RBP-Jkappa HEK293 P
. . Triple negative breast
Chen, X. et al. 2014  |XBP1 promotes triple-negative breast cancer by Nature 0.1 cancer, MDA-MB-231, XBP1, HIF1a
controlling the HIF 1alpha pathway Hs578T
Lee, D. etal. 2014 Hyperoxia res.ensmzes chemoresistant glloblastoma cells Anticancer Res 1 U87, U251 P4HB
to temozolomide through unfolded protein response
Endoplasmic reticulum (ER) stress and hypoxia
Pereira, E. et al. 2014  |response pathways interact to potentiate hypoxia- J Biol Chem 1 NB1691 HIF1, VEGF, ATF4
inducible factor 1 (HIF-1) transcriptional activity on
targets like vascular endothelial growth factor (VEGF)
Knockdown of glucose-regulated protein 78 abrogates
Pi, L. etal. 2014  |Cchemoresistance of hypopharyngeal carcinoma cells to Oncol Lett <0.1 1 FaDu GRP78
cisplatin induced by unfolded protein in response to
severe hypoxia
Effects of copper sulfate-oxidized or myeloperoxidase-
Vlaminck, B. et al. 2014 modified LDL on lipid loading and programmed cell death | Hypoxia (Auckl) 1 Macrophages -
in macrophages under hypoxia
Jeong, K. et al. 2014  |Cyclophilin Bis involved in p300-mediated degradation | ooy oot piffer 0.1 HeLa, HEK293, AGS CypB, CHOP, p300, ATF6
of CHOP in tumor cell adaptation to hypoxia
Adam, M. et al. 2015 | S'AH ubiquitin ligases regulate breast cancer cell Cell Cycle 1 MCF7 SIAH, p27
migration and invasion independent of the oxygen status
DNA Damage Response Proteins and Oxygen Modulate
Allen, C. et al. 2015 Prostaglandin E2 Growth Factor Release in Response to Front Oncol 1.0 Hela, HT1080, HCT116, PGE2, COX1-2
) o - MCF7, BJIThTERT
Low and High LET lonizing Radiation
ING1b negatively regulates HIF1alpha protein levels in Human adiopcvte tissue
Bigot, N. et al. 2015 adipose-derived stromal cells by a SUMOylation- Cell Death Dis 1 pcy ING1b, PIAS4
. samples, U20S
dependent mechanism
Hypoxia Differentially Modulates the Genomic Stability of . . .
Bigot, N. et al. 2015 |Ciinical-Grade ADSCs and BM-MSCs in Long-Term Int J Biochem Cell 1 Human adiopcyte tissue | Ku80, TP53BP1, BRCA1,
Culture Biol samples and RAD51
Nijmegen breakage syndrome protein 1 (NBS1) Int J Biochem Cell MR _ .
Kuo, Y. etal. 2015 | 1 odulates hypoxia inducible factor-1alpha (HIF-1alpha) Biol 1 MDA-MB-231 MRE11-RAD50-NBST




stability and promotes in vitro migration and invasion
under ionizing radiation
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Leszczynska, K.

Hypoxia-induced p53 modulates both apoptosis and

2015 . T J Clin Invest <0.1 H1299 p53, AKT, INPP5D, PHLDA3
et al. radiosensitivity via AKT
Hypoxia induced HMGB1 and mitochondrial DNA
Liu, Y. etal. 2015 interactions mediate tumor growth in hepatocellular J Hepatol 1 Hepa1-6, Huh7 HMGB1, TLR9
carcinoma through Toll-like receptor 9
. Resistance of SMMC-7721 hepatoma cells to etoposide VEGF, Bcl-2, procaspase 3,
Shi, S. etal. 2015 |y hypoxia is reversed by VEGF inhibitor i Mol Med Rep 0.6 SMMC-7721 cyclin B1 o Calod, NEKB
Human prostate smooth
Thurmond, P. et 2015 Stl:uctyral modifications of t.he. prostqte in hypoxia, Korean J Urol 9 musgle cells (SMCs), Oxidate damage markers
al. oxidative stress, and chronic ischemia epithelial cells (ECs), and
stromal cells (SCs)
Vasilevskaya, I. et 2015 Inhibition of JNK Sensitizes Hypoxic Colon Cancer Cells Clin Cancer Res 0.05 HT29 INK
al. to DNA-Damaging Agents
Chatterjee, N. et 2015 Environmeqtql stress induces trinucleotide repeat Proc Natl Acad Sci 10 HEK293 HIF1, DHFR (rereplication gene)
al. mutagenesis in human cells USA
Bartkowiak K. et Disseminated Tumpr Cells Persist in the Bone.Ma.rrow of BC-M1, LC-M1, PC-E1,
al ’ 2015 Breast Cancer Patlgnts through Sustained Activation of Cancer Res 1 MCF-7, Hs578t, MDA- GRP78
) the Unfolded Protein Response MB-231, MDA-MB-468
Inhibition of endoplasmic reticulum chaperone protein
Han, K. S. et al. 2015  |9lucose-regulated protein 78 potentiates anti-angiogenic Oncotarget 1 Caki-1, Caki-2 GRP78, elF2a
therapy in renal cell carcinoma through inactivation of the
PERK/elF2alpha pathway
Hotokezaka, Y. et 2015 GSK-3beta-dependent downregulation of gamma-taxilin Cell Death Dis 1 Hela GSK-3B, y-taxilin, aNAC
al. and alphaNAC merge to regulate ER stress responses
Lipid starvation and hypoxia synergistically activate .
Koizume, S. et al. 2015 ICpAM1 and multiple g)g;es in .'Zn Sg1-depgndent manner Mol Cancer 1 Hun;lan ovarian cancer ICAMT, Sp1, HIF1a, mTOR,
. issue samples TNFa-NFkB
to promote the growth of ovarian cancer
Nagelkerke, A. et Hypoxic regulation of the PERK/ATF4/LAMP3-arm of the
al T 2015 unfolded protein response in head and neck squamous Head Neck <01 UT-SCC PERK/elF2a/ATF4/LAMP3
) cell carcinoma
Taxol-induced unfolded protein response activation in Int J Biochem Cell
Notte, A. et al. 2015 breast cancer cells exposed to hypoxia: ATF4 activation Biol 1 MDA-MB-231, T47D ATF4, PERK, ATF6, IRE1
regulates autophagy and inhibits apoptosis
The unfolded protein response potentiates epithelial-to-
Shen, X. et al. 2015 mesenchymal transition (EMT) of gastric cancer cells Med Oncol 0.1 HGC27, MGC803 PERK, ATF4, ATF6, TGFp, Akt
under severe hypoxic conditions
Modulation of the unfolded protein response impedes
Vandewynckel, Y. 2015 |tumor cell adaptation to proteotoxic stress: a PERK for Hepatol Int 1 HepG2, BWTG3, Hepal-| - peRk, IRE1, CHOP, ATF6
) hepatocellular carcinoma therapy
WNT16-expressing Acute Lymphoblastic Leukemia Cells
Verras, M. et al. 2015 are Sensitive to Autophagy Inhibitors after ER Stress Anticancer Res <0.01 RKO WNT-16
Induction
Zheng, X. et al. 2015 Attenuation of oxygen fluctuation-induced endoplasmic Exp Ther Med 0 hLECs N2, Keap1

reticulum stress in human lens epithelial cells




Hypoxia-induced autophagy promotes human prostate

Biochem Biophys
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Zhang, N. et al. 2015 stromal cells survival and ER-stress Res Commun 1.0 WPMY-1 CHOP
Acetylcholine ameliorates endoplasmic reticulum stress

Bi, X. et al. 2015 in endothelial cells after hypoxia/reoxygenation via M3 Cell Cycle 1 HUVEC Acetycholine
AChR-AMPK signaling

Jeong, K. et al. 2015  |Hypoxiainduces cyclophilin B through the activation of Oncol Lett 0.1 AGS CypB, ATF6
transcription factor 6 in gastric adenocarcinoma cells
Cancer-Associated Oxidase ERO1-alpha Regulates the SW480, MCF-7,

Kukita, K. et al. 2015 Expression of MHC Class | Molecule via Oxidative J Immunol 1.0 MIAPaCa2, HCT15, ERO1a, PDI
Folding HCT116, HT29
Phosphatidylinositide 3-kinase (P13K) and PI3K-related

Burrows, N. et al. 2016 kinase (PIKK) activity contributes to radioresistance in Oncotarget 0 FTC-133, 8505¢c PI3K, PIKK, ATM, ATR
thyroid carcinomas
Mitochondrial Lon is over-expressed in high-grade

Di, K. et al. 2016 gliomas, and mediates hypoxic adaptation: potential role Oncotarget 1 U-251 Mitochondrial Lon
of Lon as a therapeutic target in glioma
The Breast Cancer Tumor Suppressor TRIM29 Is

Dukel, M. et al. 2016 Expressed via ATM-dependent Signaling in Response to J Biol Chem 1 SKBr3, MDA-MB-468 TRIM29, ATM
Hypoxia

Feng, H. et al. 2016 !—|ypOX|a-|nduced autophagy.as an additional mechanism J Bone Oncol 1 Human osteosarcoma LC3, HIF, ROS
in human osteosarcoma radioresistance tissue samples

Garcia-Limones, CHK2 stability is regulated by the E3 ubiquitin ligase HEK-293T, HelLa, U20S,

C. etal 2016 SIAH2 Oncogene 1 A549 CHK2, SIAH2

Hasvold, G. et al. 2016 Hypoxia-induced alterations of G2 checkpoint regulators Mol Oncol 0.2 u20s CDK

Janaszak- miR-429 regulates the transition between Hypoxia-

. 2016 Inducible Factor (HIF)1A and HIF3A expression in Sci Rep 1 HUVEC HIF1A, HIF3A, mir-429, DDIT4

Jasiecka, A. et al. .
human endothelial cells
Hypoxia Potentiates the Radiation-Sensitizing Effect of Int J Radiat Oncol

Jiang, Y. et al. 2016 Olaparib in Human Non-Small Cell Lung Cancer Biol Phvs 1 NSCLC Calu-6, Calu-3 PARP, yH2AX, RAD51
Xenografts by Contextual Synthetic Lethality y

Liu, S. et al. 2016 !ntermlttent hypoxia rec.iucgs microglia proliferation and Iran J Baglc Med 1 BV2 Cyclin D1, cyclin E2, p53
induces DNA damage in vitro Sci
GADD45beta induction by S-adenosylmethionine inhibits

Ma, D. et al. 2016 hepatocellular carcinoma cell proliferation during acute Oncotarget 1 HepG2, Hep3B GADD4583
ischemia-hypoxia

Memon, D. et al. 2016 | Hypoxia-driven splicing into noncoding isoforms NPJ Genom Med 1 HCT116 HDACS, TP53BP1
regulates the DNA damage response

Olcina, M. et al. 2016  |H3K9mes3 facilitates hypoxia-induced p53-dependent Oncogene 0.1 RKO SETDB1, APAK, P53
apoptosis through repression of APAK
Regulation of Multi-drug Resistance in hepatocellular .

Wen, L. et al. 2016 carcinoma cells is TRPC6/Calcium Dependent Sci Rep 1 Huh7, HepG2 TRPC6, STAT3
Tumor-Derived Factors and Reduced p53 Promote .

Yu, Z. et al. 2016 Endothelial Cell Centrosome Over-Duplication PLoS One 2 HUVEC p53, BMP proteins, SMAD, IL8

Zhou, F. et al. 2016 Regulation of hypoxia-inducible factor-1alpha, regulated Placenta 1 BeWo HIF-1a-REDD1-mTOR

in development and DNA damage response-1 and




mammalian target of rapamycin in human placental
BeWo cells under hypoxia
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Heterogenous ribonucleoprotein A18 (hnRNP A18)

Chang, E. et al. 2016 promotes tumor growth by increasing protein translation Oncotarget 0.5 HEMa-LP, MDA-MB-231 A18, ATR, RPA, TRX, HIF-1a
of selected transcripts in cancer cells

Leszczynska, K. Mechanisms and consequences of ATMIN repression in .

et al. 2016 hypoxic conditions: roles for p53 and HIF-1 Sci Rep 0 RKO p53, HIF1a, ATMIN

Alnasser, H. et al. 2016 Reqwremept of clus.terlln expression for‘ pro;urvwal AmJ PhySIQI Renal 1 HKC-8 Clusterin (Clu)
autophagy in hypoxic kidney tubular epithelial cells Physiol

Bonnet-Magnaval, 2016 Hypoxia and ER stress promo.te Staufen1.expre33|on Biochem Biophys 1 Hela, HEK293 Staufen1, PERK

F.etal. through an alternative translation mechanism Res Commun
Hypoxia-induced nitric oxide production and tumour

Burrows, N. et al. 2016 |perfusion is inhibited by pegylated arginine deiminase Sci Rep 1 HCT116, UMuc3 | API-PEG20, HIFT, HIF2, VEGF,

mTORC1, ASS1

(ADI-PEG20)
ERMP1, a novel potential oncogene involved in UPR and

Grandi, A. et al. 2016 oxidative stress defense, is highly expressed in human Oncotarget 1 SK-BR-3, MCF7 ERMP1, Nrf2, HIF1a
cancer
CREB is activated by ER stress and modulates the . .

. . . . . Biochem Biophys
Kikuchi, D. et al. 2016 unfolded protein response by regulating the expression 1 MDA-MB231, MCF7 CREB, IRE1q, PERK
Res Commun

of IRE1alpha and PERK

Liu, Y. et al. 2016  |XBP1 silencing decreases glioma cell viability and J Neurooncol 1 us7, U251 XBP1, HK2
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Table S3. Genes identified as potential links between the UPR and DDR in hypoxia

From the systematic review, a list of genes was identified as playing key roles in the hypoxia-
induced UPR (coloured in green) or the hypoxia-induced DDR (blue). Each gene has
previously been linked to the other stress pathway in normoxia, for example LAMP3 was
highlighted in the systematic review as being involved in the hypoxic UPR, but it has also been
linked to the DDR in normoxia. Conversely, JMJD2B was highlighted in the systematic review

has being involved in the hypoxic DDR but has only been linked to the UPR in normoxia.

Gene Regulation by the UPR Oxygen concentration References
investigated (% O.)
LAMP3 PERK/elF2a/ATF4 0.1,1.0 (1-3)
ULK1 PERK/elF2a/ATF4 <0.02 (4)
TRIB3 PERK/elF2a/ATF4 0.10.2,0.5 (5)
CHOP PERK/elF2a/ATF4 1.0 (1,6-14)
NOXA PERK/elF2a/ATF4 1.0 (15)
NORAD PERK/elF2a/ATF4 1.0 (16)
SIAH1/2 PERK/elF2a/ATF4 and 1.0 (17-20)
IRE1a/XBP1
DYRK2 PERK/elF2a/ATF4 1.0 (18)
HIPK2 PERK/elF2a/ATF4 0.2,1.0,2.0 (17,21)
CREB PERK/elF2a/ATF4 1.0 (22)
NUPR1 PERK/elF2a/ATF4 0.2 (23)
NRF2 PERK/elF2a/ATF4 0,1.0 (24-28)
GSK-3B PERK/elF2a/ATF4 1.0 (29)
STAU1 PERK/elF2a/ATF4 and 1.0 (30)
interacts with XBP1
GADD45B PERK/elF2a/ATF4 1.0 (31)
C-SRC IRE1a/XBP1 1.0 (32)
HK2 IRE1a/XBP1 1.0 (33)
CAV1 IRE1a/XBP1 1.0 (34)
CYPB ATF6 0.1 (14,35)
CLU GRP78 binding 1.0 (36)
IGFBP-3 GRP78 binding 1.0 (37)
SP1 General ER stress 1.0 (38)
induced
Gene Regulation by the DDR | Oxygen concentration References
investigated (% O-)
JMJD2B Activates hypoxic DDR 1.0 (39)
via ATM-RAD3 pathway
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