Supplementary Table 1. Clinical trials of PARPi monotherapy.
	Cancer type
	Drug
	Clinical trials
	Name
	Sample size
	PARPi indication
	ITT
	BRCAm
	HRD
	HRD / BRCAwt
	HRp / BRCAwt

	Breast cancer
	Olaparib
	NCT00494234(II), Multi, 2007[1]
	
	54
	BRCAm
	
	ORR 41%
	
	
	

	
	Olaparib
	NCT02032823(III), Multi, 2014[2]
	OlympiA
	1836
	gBRCAm
	
	3-year IDFS: 85.9% vs 77.1%, HR 0.58;
3-year DDFS: 87.5% vs 80.4%, HR 0.57
	
	
	

	
	Olaparib
	NCT02000622(III), Multi, 2014[3]
	OlympiAD
	205
	gBRCAm
	
	mOS: 19.3 vs 17.1 months
	
	
	

	
	Olaparib
	NCT02000622(III), Multi, 2014[4]
	OlympiAD
	302
	gBRCAm
	
	mPFS: 7.0 vs 4.2 months, HR 0.58,
ORR 59.9% vs 28.8%
	
	
	

	
	Olaparib
	NCT02032823(III), Japan, 2014[5]
	OlympiA
	140
	gBRCAm
	
	IDFS: HR 0.5, DDFS: HR 0.41,
OS: HR 0.62
	
	
	

	
	Olaparib
	NCT02624973(II), Norway, 2015[6]
	PETREMAC
	32
	No
	ORR 56.3%
	
	
	
	

	
	Olaparib
	NCT03367689(II), Spanish, 2018[7]
	NOBROLA
	6
	HRD/gBRCAwt
	
	
	
	CBR 50%, ORR 50%
	

	
	Olaparib
	NCT02032823(II), Multi, 2018[8]
	TBCRC 048
	54
	HRD/sBRCAm
	
	ORR 50%, CBR 66%
	gPALB2m: ORR 82%,
CBR 100%
	ORR 33%, CBR 50%.
mPFS 13.3 months
	

	
	Olaparib
	NCT02000622(III), Multi, 2018[9]
	OlympiAD
	15
	gBRCAm
	
	mOS 19.3 vs 17.1 months
	
	
	

	
	Olaparib
	NCT03286842(III), Multi, 2018[10]
	LUCY
	252
	gBRCAm
	
	mPFS 8.11 months, CRR 48.6%
	
	
	

	
	Talazoparib
	NCT01945775(III), Multi, 2013[11]
	EMBRACA
	412
	gBRCAm
	
	mOS: 19.3 vs 19.5 months, HR 0.848
	
	
	

	
	Talazoparib
	NCT01945775(III), Multi, 2013[12]
	EMBRACA
	431
	gBRCAm
	
	mPFS: 8.6 vs 5.6 months, HR 0.54,
ORR 62.6% vs 17.2%, OR 4.99
	
	
	

	
	Talazoparib
	NCT02034916(II), Multi, 2014[13]
	ABRAZO
	84
	gBRCAm
	CBR 29%
(13% vs 16%)
	ORR 28%
	
	
	

	
	Talazoparib
	NCT02282345(II), US, 2016[14]
	
	20
	gBRCAm
	
	RCB-0 53%, RCB-0/1 63%
	
	
	

	
	Talazoparib
	NCT03343054(I), Japan, 2017[15]
	
	19
	gBRCAm
	
	ORR 57.9%, mPFS 7.2 months
	
	
	

	
	Talazoparib
	NCT03499353(II),
US, 2018[16]
	NeoTALA
	61
	gBRCAm
	pCR rate 49.2%
	
	
	
	

	
	Pamiparib
	NCT03575065(II), China,2018[17]
	
	88
	gBRCAm
	
	TNBC: ORR 38.2%, DOR7.0 months；HR+/HER-: ORR 61.9%, DOR: 7.5 months
	
	
	

	
	Rucaparib
	NCT02505048(II), France, 2016[18]
	RUBY
	42
	HRD/gBRCAwt
	
	
	
	CBR 13.5%
	

	Ovarian cancer
	Niraparib
	NCT01847274(III), Multi, 2013[19]
	ENGOT-OV6/NOVA
	553
	No
	
	gBRCAm: mPFS HR 0.24
	
	
	

	
	Niraparib
	NCT02354586(II), Multi, 2015[20]
	QUADRA
	463
	No
	
	mOS 26 months, ORR 29%
	mOS 19 months;
ORR 15%
	
	

	
	Niraparib
	NCT02655016(III), Multi, 2016[21]
	PRIMA/ENGOT-OV26/GOG-3012
	733
	No
	mPFS 13.8 vs 8.2 months, HR 0.66
	mPFS 30.1 vs 11.5 months, HR 0.43
	mPFS 24.5 vs 11.2 months, HR 0.51
	mPFS 19.4 vs 10.4 months, HR 0.67
	PFS NR vs 12.9 months,
HR 0.43

	
	Niraparib
	NCT02655016(III), Multi, 2016[22]
	PRIMA/ENGOT-OV26/GOG-3012
	733
	No
	mPFS 13.8 vs 8.2 months, HR 0.62
	
	mPFS 21.9 vs 10.4 months, HR 0.43
	
	

	
	Niraparib
	NCT03705156(III), China, 2017[23]
	NORA
	265
	No
	mPFS 18.3 vs 5.4 months, HR 0.32
	
	
	
	

	
	Niraparib
	NCT03759587(II), Japan, 2018[24]
	
	19
	No
	
	PFS 18 months
	
	
	

	
	Niraparib
	NCT03759600(II), Japan, 2018[25]
	
	20
	HRD
	
	
	ORR 60%
	
	

	
	Niraparib
	NCT03759600(II), Japan, 2018[26]
	
	20
	HRD
	
	
	ORR 35%, DCR 90%
	
	

	
	Olaparib
	NCT00494442(I), Multi, 2007[27]
	
	55
	BRCAm
	
	ORR40%
	
	
	

	
	Olaparib
	NCT00494442(II), Multi, 2007[28]
	
	55
	BRCAm
	
	ORR 33%
	
	
	

	
	Olaparib
	NCT00753545(II), Multi, 2008[29]
	
	265
	No
	mOS 29.8 vs 27.8 months, HR 0.73
	mOS 43.9 vs 30.2 months, HR 0.62
	
	
	LOH low: mPFS 5.2 months

	
	Olaparib
	NCT00753545(II), Multi, 2008[30]
	
	265
	No
	
	mPFS 11.2 vs 4.3 months, HR 0.18
	
	
	

	
	Olaparib
	NCT01078662(II), Multi, 2010[31]
	Study 42
	298
	gBRCAm
	
	ORR 34%, mDoR 7.9 months
	
	
	

	
	Olaparib
	NCT01844986(III), Multi, 2013[32]
	SOLO1/GOG 3004
	391
	BRCAm
	
	mOS NR vs 75.2 months, HR 0.55
	
	
	mPFS: 8.4 vs 5.4 months,
HR 0.67

	
	Olaparib
	NCT01874353(III), Multi, 2013[33]
	SOLO2/ENGOT-Ov21
	295
	gBRCAm
	
	mOS 51.7 vs 38.8 months, HR 0.74
	
	
	

	
	Olaparib
	NCT01844986(III), Multi, 2013[34]
	SOLO1/GOG 3004
	391
	BRCAm
	
	mOS 56 vs 13.8 months, HR 0.33
	
	
	

	
	Olaparib
	NCT01844986(III), Multi, 2013[35]
	SOLO1
	391
	g/sBRCAm
	
	3-year PFS 60% vs 27%, HR 0.3
	
	
	

	
	Olaparib
	NCT01874353(III), Multi, 2013[36]
	SOLO2/ENGOT-Ov21
	295
	BRCAm
	
	mPFS 30.2 vs 5.5 months, HR 0.425
	
	
	

	
	Olaparib
	NCT02282020(III), Multi, 2015[37]
	SOLO3
	266
	gBRCAm
	
	mOS 34.9 vs 32.9 months, HR 1.07
	
	
	

	
	Olaparib
	NCT02282020(III), Multi, 2015[38]
	SOLO3
	266
	gBRCAm
	
	ORR 72.2% vs 51.4%, OR 2.53,
mPFS 13.4 vs 9.2 months, HR 0.62
	
	
	

	
	Olaparib
	NCT02983799(II), Multi, 2016[39]
	LIGHT
	270
	BRCAm/HRD
	
	Germinal: 18-months OS 86.4%;
Somatic: 18-months OS 88%
	
	18-months OS 78.60%
	

	
	Rucaparib
	NCT01482715(II), Multi, 2011[40]
	Study 10
	54
	BRCAm
	
	ORR 59.3%
	
	
	

	
	Rucaparib
	NCT01482715(I/II), Multi, 2011[41]
	
	56 for phase I; 42 for phase II
	gBRCAm
	
	ORR 59.5%
	
	
	

	
	Rucaparib
	NCT01891344(II), Multi, 2013[42]
	ARIEL2（Part1）
	206
	No
	
	mPFS 12.8 months
	
	LOH high：mPFS 5.7 months
	mOS 15.5 months

	
	Rucaparib
	NCT01968213(III), Multi, 2014[43]
	ARIEL3
	564
	No
	CR to chemotherapy: mPFS 11.1 vs 5.6 months, HR 0.33;
PR to chemotherapy: mPFS 9 vs 5.3 months, HR 0.38
	CR to chemotherapy: mPFS 13.9 vs 7.3 months, HR 0.37; PR to chemotherapy: mPFS 13.1 vs 4.9 months, HR 0.29
	CR to chemotherapy: mPFS 11.1 vs 5.6 months, HR 0.33; PR to chemotherapy: mPFS 9.0 vs 5.3 months, HR 0.38
	
	

	
	Rucaparib
	NCT01968213(III), Multi, 2014[44]
	ARIEL3
	564
	No
	mPFS 10.8 vs 5.4 months, HR 0.36
	mPFS 16.6 vs 5.4 months, HR 0.23
	mPFS 13.6 vs 5.4 months,
HR 0.32
	
	

	
	Rucaparib
	NCT02855944(III), Multi, 2017[45]
	ARIEL4
	349
	BRCAm
	
	OS 19.4 vs 25.4 months, HR 1.3
	
	
	

	
	Rucaparib
	NCT02855944(III), Multi, 2017[46]
	ARIEL4
	349
	BRCAm
	
	mPFS 7.4 vs 5.7 months, HR 0.64
	
	
	

	
	Rucaparib
	NCT03522246(III), Multi, 2018[47]
	ATHENA–MONO/GOG-3020/ENGOT-ov45
	538
	No
	mPFS 20.2 vs 9.2 months, HR 0.52
	
	mPFS 28.7 vs 11.3 months, HR 0.47
	
	

	
	Pamiparib
	NCT03333915(II), China, 2016[48]
	
	236
	gBRCAm
	
	PSOC: ORR 64.6%;
PROC: ORR 31.6%
	
	
	ORR 59.60%

	
	Senaparib
	NCT04169997(III), China, 2019[49]
	FLAMES
	404
	No
	PFS NR vs 13.6 months, HR 0.43
	PFS NR vs 15.6 months, HR 0.43
	PFS NR vs 15.7 months,
HR 0.36
	
	

	
	Veliparib
	NCT01540565(II),
US, 2012[50]
	
	50
	gBRCAm
	
	ORR 26%; mPFS 8.2 months
	
	
	

	
	Fuzuloparib
	NCT04229615(III), China, 2019[51]
	FZOCUS-2
	252
	No
	mPFS 12.9 vs 5.5 months, HR 0.25
	mPFS HR 0.14
	
	
	mPFS 12.1 vs 9.1 months,
HR 0.65

	
	Iniparib
	NCT00677079(II),
US, 2008[52]
	
	12
	gBRCAm
	
	mPFS 1.6 months; mOS 11.4 months
	
	
	

	Pancreatic cancer
	Olaparib
	NCT02184195(III), Multi, 2015[53]
	POLO
	154
	gBRCAm
	
	mPFS 7.4 vs 3.8 months, HR 0.53,
mOS 18.9 vs 18.1 months, HR 0.91
	
	
	

	
	Olaparib
	ISS22810097(II),
Multi, 2016[54]
	
	46
	DDRm/gBRCAwt
	
	
	
	mPFS 3.7 months,
mOS 9.9 months
	

	
	Veliparib
	R25CA020449(II), Multi, 2012[55]
	
	16
	gBRCAm
	
	mPFS 1.7 months, mOS 3.1 months
	
	
	

	
	Rucaparib
	NCT03140670(II),
US, 2017[56]
	
	46
	g/sBRCAm
g/sPALB2m
	mPFS 13.1 months,
mOS 23.5 months,
ORR 41.7%
	
	
	
	

	Prostate cancer
	Rucaparib
	NCT02975934(III), Multi, 2017[57]
	TRITON3
	405
	BRCAm, ATMm
	mPFS 10.2 vs 6.4 months, HR 0.61
	mPFS 11.2 vs 6.4 months, HR 0.5
	
	
	mPFS 2.7 months,
mOS 7.5 months

	
	Rucaparib
	NCT03413995(II),
US, 2018[58]
	TRIUMPH
	12
	HRD
	
	
	PSA50 rate 41.7%
	
	

	
	Rucaparib
	NCT03533946(II),
US, 2019[59]
	ROAR
	7
	HRD
	mPSA-PFS 35.37 months
	
	
	
	

	
	Olaparib
	NCT01682772(II),
UK, 2012[60]
	TOPARP
	50
	No
	ORR 33%
	
	ORR 88%, mPFS 9.8 months, mOS 13.8 months
	
	

	
	Olaparib
	NCT01682772(II),
UK, 2015[61]
	TOPARP-B
	98
	DDRm
	ORR 20%; PSA50 rate 33.7%
	ORR 52.4%, PSA50 rate 76.7%
	
	
	

	
	Olaparib
	NCT02987543(III), Multi, 2017[62]
	PROfound
	387
	HRD
	
	mPFS 7.4 vs 3.6 months, HR 0.34, mOS 18.5 vs 15.1 months, HR 0.64, ORR 33% vs 2%
	mPFS 5.8 vs 3.5 months, HR 0.49, ORR 22% 4%, mOS 17.5 vs 14.3 months, HR 0.67
	
	

	
	Olaparib
	NCT03047135(II),
US, 2017[63]
	
	51
	No
	PSA50 rate 26%
	PSA50 rate 48%
	
	
	

	
	Niraparib
	NCT02854436(II), Multi, 2016[64]
	GALAHAD
	223
	DDRm
	
	ORR 34.2%
	
	ORR 5%
	

	
	Talazoparib
	NCT03148795(II), Multi, 2017[65]
	TALAPRO-1
	128
	HRD
	
	mPFS 11.2 months
	ORR 29.8%,
mOS 16.4 months,
mPFS 5.6 months
	
	

	SCLC
	Olaparib
	ISRCTN 73164486(II), UK, 2013[66]
	STOMP
	220
	No
	mPFS 3.7 vs 2.5 months, HR 0.76
	
	
	
	

	
	Niraparib
	NCT03516084(III), China, 2018[67]
	ZL-23060-005
	185
	No
	mPFS 1.54 vs 1.36 months, HR 0.66, mOS 9.92 vs 11.43 months, HR 1.03
	
	
	
	

	Urothelial Cancer
	Olaparib
	NCT03448718(II),
US, 2018[68]
	GU15-262
	19
	DDRm
	mPFS 1.9 months, mOS 9.5 months
	
	
	
	

	
	Niraparib
	NCT03945084(II), Italy, 2019[69]
	Meet-URO12
	58
	No
	mPFS 2.1 vs 2.4 months, HR 0.92
	
	
	
	

	
	Rucaparib
	NCT03397394(II), Multi, 2018[70]
	ATLAS
	97
	No
	DCR 11.6%, mPFS 1.8 months
	
	
	
	

	Solid cancer
	Olaparib
	NCT01081951(I), Japan, 2007[71]
	
	13
	No
	ORR 8.3%
	
	
	
	

	
	Olaparib
	NCT01813474(I), Japan, 2013[72]
	
	23
	No
	ORR 0
	
	
	
	

	
	Veliparib
	NCT00892736(I),
US, 2009[73]
	
	98
	No
	
	ORR 23%
	
	
	

	
	Veliparib
	NCT01853306(I), 2013[74]
	
	71
	No
	ORR 15%, TTP 149 days, 6-month TTP rate 38.1%
	ORR16.7%, 6-month TTP rate 43%
	
	
	

	
	Talazoparib
	NCT01286987(I), Multi, 2011[75]
	
	113
	No
	
	BC: ORR 50%; OC: ORR 42%
	
	
	ORR 0

	
	Talazoparib
	NCT02401347(II),
US, 2015[76]
	
	20
	HRD/BRCAwt
	
	
	
	ORR 20%
	

	
	Talazoparib
	NCT03343054(I), Japan, 2017[77]
	
	9
	No
	ORR 0, DCR 44.4%
	
	
	
	

	
	E7449(PARP/tankyrase inhibitor)
	NCT01618136(I),
UK, 2012[78]
	
	41
	No
	ORR 4.9%
	gBRCAm: ORR 16.7%
	
	
	

	
	ABT-767
	NCT01339650(I), Netherland, 2011[79]
	
	80
	No
	ORR 21%, mPFS 3.8 months
	ORR 54%
	ORR 47%
	ORR 25%
	

	
	Pamiparib
	NCT02361723(I), Australia, 2014[80]
	
	101
	No
	ORR 27.3%
	
	
	
	ORR 8%

	
	Niraparib
	NCT03207347(II),
US, 2018[81]
	UF-ETI-001
	31
	No
	
	mPFS 6.7 months
	
	mPFS 3.3 months
	

	Sporadic cancer
	Niraparib
	NCT00749502(I), Multi, 2008[82]
	
	100
	No
	
	OC: ORR 40%; BC: ORR 50%
	
	
	

	Squamous Cell Lung Cancer
	Talazoparib
	NCT02154490(II), Multi, 2017[83]
	
	47
	HRD
	
	
	ORR 11%, DCR 51%, mPFS 2.5 months, mOS 5.7 months
	
	

	Cholangiocarcinoma
	Olaparib
	NCT03212274(II),
US, 2019[84]
	
	30
	IDH1/2m
	
	
	mPFS 2.4 months, mOS 12.9 months
	
	

	Colorectal cancer
	Olaparib
	NCT00912743(II),
US, 2009[85]
	
	33
	No
	ORR 0,
mPFS 1.84 months
	
	
	
	

	Ewing sarcoma
	Olaparib
	NCT01583543(II),
US, 2012[86]
	
	12
	No
	ORR 0,
mPFS 5.7 weeks
	
	
	
	

	Glioma
	Olaparib
	NCT03212274(II),
US, 2019[87]
	
	15
	IDH1/2m
	
	
	mPFS 3.63 months,
mOS 20.7 months
	
	

	Mesenchymal Sarcomas
	Olaparib
	NCT02576444(II),
US, 2014[88]
	
	10
	IDH1/2m
	CBR 40%,
mPFS 2 months
	
	
	
	


ITT: intention to treat; HRp: homologous recombination proficiency; BRCAm: BRCA1/2 mutation; gBRCAm: germinal BRCA1/2 mutation; HRD: homologous recombination deficiency; gBRCAwt: germinal BRCA1/2 wild-type; sBRCAm: somatic BRCA1/2 mutation; DDRm: DNA damage response genes mutation; g/sBRCAm: germinal or somatic BRCA1/2 mutation; g/sPALB2m: germinal or somatic PALB2 mutation; ATMm: ATM mutation; IDH1/2m: IDH1/2 mutation; ORR: objective response rate; IPFS: invasive disease-free survival; DDFS: distant disease-free survival; HR: hazard ratio; mOS: median overall survival; mPFS: median progression-free survival; CBR: clinical benefit rate; CRR: clinical response rate; OR: odds ratio; RCB: residual cancer burden; pCR: pathological complete response; TNBC: triple negative breast cancer; DoR: duration of response; HR+: hormone receptor positive; HER-: human epidermal growth factor receptor 2 negative; DCR: disease control rate; LOH: loss of heterozygosity; mDoR: median duration of response; CR: complete response: PR: partial response; PSOC: platinum sensitive ovarian cancer; PROC: platinum resistant ovarian cancer; NR: not reached; PSA50: prostate specific antigen decreased to 50% of baseline; mPSA-PRS: median PSA progression-free survival; TTP: time to progression; BC: breast cancer; OC: ovarian cancer. The efficacy of treatment was labeled in test group vs control group.

	Supplementary Table 2. Synthetic lethal partners of PARP inhibitors beyond canonical BRCA1/2.

	Target Category
	Gene Symbol
	Biological Function
	Key Reference

	Homologous recombination deficiency
	Core Recombinases and Accessory Factors
	RAD51
	DNA recombinase that mediates strand invasion
	[89]

	
	
	RAD54L
	Accessory factor for recombination
	[89]

	
	
	RAD51D
	Accessory factor for recombination
	[90]

	
	
	RAD52
	Accessory factor for recombination
	[91]

	
	
	XRCC2
	Accessory factor for recombination
	[91]

	
	
	RAD54B
	Accessory factors for recombination
	[89]

	
	
	RAD51B
	Rad51 homolog
	[91]

	
	
	MMS22L
	Required for RAD51 loading onto single stranded DNA
	[91]

	
	
	MND1
	Essential for RAD51/DNA nucleoprotein filament generation. Interacts with PSMC3IP (HOP2) and DMC1
	[91]

	
	
	PSMC3IP
	aka HOP2. Essential for RAD51/DNA nucleoprotein filament generation. Interacts with MND1 and DMC1
	[91]

	
	
	ZSWIM7
	aka SWS1. Part of SWS1-SWSAP1 complex, recruting RAD51 and stablizing RAD51-DNA complex
	[91]

	
	
	IPMK
	RAD51 localisation
	[92]

	
	
	GEN1
	Nuclease cleaving Holliday junctions
	[91]

	
	BRCA complex associated factors
	UBA1
	Ubiquitin-activating enzyme. Modulates BRCA1 and 53BP1
	[91]

	
	
	BAP1
	DUB enzyme involved in BRCA1 function
	[91]

	
	
	BARD1
	exists as heterodimer with BRCA1 to provide ubiquitin E3 ligase activity
	[91]

	
	
	SUMO1
	small ubiquitin-like modifier; modulates BRCA1 function
	[91]

	
	
	BRCC3
	aka BRCC36. BRCA1 associated factor
	[91]

	
	
	SHFM1
	BRCA2 associated
	[89]

	
	
	PALB2
	co-localizes with BRCA2 (FANCD1)
	[93]

	
	
	FAM175A
	aka ABRA1, Abraxas. Recruit BRCA1 to the DNA damage sites.
	[91]

	
	Double-strand break signal and End-resection
	INIP
	aka SSB1. Associated with MRN complex
	[91]

	
	
	TEX11
	NBN interacting protein involved in homologous recombination repair
	[91]

	
	
	MRE11A
	3' exonuclease, defective in ATLD (ataxia-telangiectasia-like disorder)
	[94]

	
	
	TP53BP1
	chromatin-binding checkpoint protein
	[95]

	
	
	NBN
	Mutated in Nijmegen breakage syndrome
	[89]

	Fanconi Anemia Pathway
	FANCC
	Fanconi's Anaemia protein
	[89]

	
	FANCD2
	Fanconi's Anaemia protein. Provides critical bridge between the FA core complex and BRCA1
	[89]

	
	FANCE
	Fanconi's Anaemia protein. Provides critical bridge between the FA core complex and FANCD2
	[91]

	
	FANCF
	FANCF
	[91]

	
	FANCA
	Fanconi anemia
	[89]

	DNA Damage Checkpoint Kinases
	HUS1
	Part of the 9-1-1 complex. Associated with ATR and TOPBP1
	[91]

	
	TOPBP1
	Activates ATR
	[91]

	
	CHEK2
	Effector kinases
	[89]

	
	CHEK1
	Effector kinases
	[89]

	
	ATR
	ATM- and PI-3K-like essential kinase
	[89]

	
	MDC1
	Mediator of DNA damage checkpoint
	[91]

	
	CDK5
	CDK5 is required in non-neuronal cells for the DNA-damage response and, in particular, intra-S and G(2)/M cell-cycle checkpoints
	[96]

	
	CDC14B
	Cell cycle checkpoint regulator which acts in response to DNA damage
	[91]

	Sister Chromatid Cohesion
	ESCO1
	Sister chromatin cohesion
	[91]

	
	ESCO2
	Sister chromatin cohesion
	[91]

	
	PAPD7
	DNA polymerase associated with sister chromatin cohesion and DNA repair. Involved in response to topoisomerase inhibitors
	[91]

	
	RAD21
	Sister chromatin cohesion
	[91]

	
	SMC3
	Sister chromatin cohesion
	[91]

	
	TIMELESS
	Sister chromatin cohesion
	[91]

	Transcriptional Regulation of DDR Genes
	CDK12
	CDK12 phosphorylates RNA polymerase II to regulate the transcription of long genes, including key DNA repair factors
	[97]

	
	KDM6A
	Histone H3K27 Demethylation
	[98]

	
	KDM6B
	Histone H3K27 Demethylation
	[98]

	
	TET2
	Epigenetic regulation of DNA methylation
	[99]

	
	BRD4
	Histone acetyl-lysine reader
	[100]

	
	SF3B1
	SF3B1 is a key component of the spliceosome that aids in the recognition of branch point sequences at 3' splice sites to promote efficient mRNA splicing and nuclear export
	[101]

	
	IDH1/2
	Catalyze the conversion of isocitrate to α-ketoglutarate (αKG) within the citric acid cycle
	[102]

	
	PTEN
	PTEN regulates PI3K signaling and facilitates RAD51-mediated homologous recombination to maintain genomic stability
	[103]

	BER and SSBR
	LIG3
	DNA ligase involved in BER
	[104]

	
	POLB
	DNA polymerase involved in BER
	[91]

	
	XRCC1
	XRCC1, a scaffolding protein, interacts with PARP1 during BER and SSBR.
	[105]

	
	UNG
	Base excision repair. DNA glycosylases: major altered base released
	[91]

	
	PNKP
	PNKP has previously been shown to be involved the repair of SSBs and also in DNA DSBs repair by NHEJ
	[96]

	
	PRMT6
	Regulator of Base excision repair
	[91]

	NER
	POLD3
	DNA polymerase implicated in NER
	[91]

	
	POLK
	Lesion bypass and NER
	[91]

	
	ERCC4
	5' incision catalytic subunit
	[91]

	
	RAD23B
	NER: Binds DNA distortions
	[91]

	
	ERCC8
	Cockayne syndrome and UV-Sensitive Syndrome; Needed for transcription-coupled NER
	[91]

	
	RPA1
	NER: Binds DNA in preincision complex
	[89]

	Chromatin Dynamics & Structural Stability
	SMARCA2
	Chromatin remodelling at DNA damage sites and/or replication forks
	[91]

	
	SMARCA5
	aka SNF2H. SWI/SNF family member .Chromatin remodelling at DNA damage sites and/or replication forks
	[91]

	
	SMARCAL1
	aka HARP. SWI/SNF family member involved in chromatin remodelling at DNA damage sites and/or replication forks
	[91]

	
	ARID1A
	A subunit of SWI/SNF chromatin remodeling complexes and is mutated in ovarian and uterine clear cell carcinoma and endometrioid carcinoma
	[106, 107]

	
	PBRM1
	A specific subunit of the PBAF chromatin remodeling complex and is mutated in 40% of clear cell renal cell carcinomas.
	[108]

	
	INO80D
	Chromatin remodelling protein involved in DSBR
	[91]

	
	HELLS
	DNA helicase
	[91]

	
	SSRP1
	aka FACT. Associated with RAD54
	[91]

	
	MCM2
	Part of the minichromosome maintenance complex - a helicase associated with replication forks
	[91]

	
	MCM3
	Part of the minichromosome maintenance complex - a helicase associated with replication forks
	[104]

	
	MCM6
	Part of the minichromosome maintenance complex - a helicase associated with replication forks
	[91]

	
	TOP3A
	Topisomerase/DNA unwinding. Forms complex with BLM
	[91]

	
	TOP2B
	Topisomerase/DNA unwinding involved in DNA replication
	[91]

	
	SHPRH
	E3 ubiquitin ligase, SWI/SNF related, homolog of S. cerevisiae Rad5; damage discrimination at stalled replication forks
	[91]

	
	MUM1
	Chromatin remodelling associated with stalled replication forks
	[91]

	
	NAP1L1
	Chromatin remodelling at DNA damage sites and/or replication forks
	[91]

	
	KAT5
	aka TIP60. Mediates loading of homologous recombination repair proteins
	[91]

	
	EZH2
	A histone methyltransferase that serves as the catalytic subunit of the Polycomb Repressive Complex 2
	[109]

	
	ASXL1
	An epigenetic regulator that functions within Polycomb repressor complexes to regulate chromatin structure and gene silencing
	[109]

	
	RNF168
	E3 ubiquitin ligase for double-strand breaks repair
	[91]

	
	DNMT3A
	DNA methyltransferase
	[91]

	
	TP53BP1
	chromatin-binding checkpoint protein
	[95]

	BER：Base excision repair；SSBR: Single-Strand break repair; DDR: DNA damage repair; NER: Nucleotide excision repair; MRN: Mre11-Rad50-Nbs1 complex; FA: Fanconi’s Anaemia.



Supplementary Table 3. Clinical trials of PARPi combined with chemotherapy.
	Cancer type
	Drug
	Combination strategy
	Clinical trials
	Name
	Sample size
	PARPi indication
	ITT
	BRCAm
	HRD
	HRD/BRCAwt
	HRp

	Breast cancer
	Iniparib
	Iniparib + gemcitabine + carboplatin
	NCT00938652(II),
US, 2007[110]
	
	123
	No
	CBR 56%, ORR 52%, mPFS 5.9 months, mOS 12.3 months
	
	
	
	

	
	Olaparib
	Olaparib + paclitaxel
	NCT00707707(I),
Multi, 2008[111]
	
	24
	No
	Cohort 1: ORR 33.3%, mPFS 6.3 months; Cohort 2: ORR 40%, mPFS 5.2 months
	
	
	
	

	
	Olaparib
	Olaparib + carboplatin + paclitaxel
	NCT03150576(II/III), UK, 2016[112]
	PARTNER
	559
	No
	pCR rate 51% vs 52%, 3-year EFS 80% vs 79%, 3-year OS 90% vs 87.2%
	
	
	
	

	
	Veliparib
	Veliparib + temozolomide
	NCT01009788(II),
US, 2009[113]
	
	62
	No
	ORR 12%, CBR 32%, mPFS 2.1 months
	ORR 23%, CBR 47%, mPFS 3.3 months
	
	
	

	
	Veliparib
	Veliparib + cisplatin + vinorelbine
	NCT0110429(I),
US, 2010[114]
	
	45
	No
	ORR 35%, mPFS 5.5 months, mOS 9.6 months
	ORR 57%, mPFS 9.2 months, mOS 22.6 months
	
	
	

	
	Veliparib
	Veliparib + carboplatin
	NCT01042379(II),
US, 2010[115]
	I-SPY 2
	116
	No
	ORR 51% vs 26%
	
	
	
	

	
	Veliparib
	Veliparib + carboplatin
	NCT01149083(I),
Multi, 2010[116]
	
	28
	gBRCAm
	
	ORR 56%, mPFS 8.7 months, mOS 18.8 months
	
	
	

	
	Veliparib
	Veliparib + cyclophosphamide
	NCT01306032(II), Multi, 2011[117]
	
	45
	No
	ORR: 9.5% vs 5.56%,
CBR 33.3% vs 11.1%
	
	
	
	

	
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT02032277(III), Multi, 2014[118]
	BrighTNess
	634
	No
	CRR 53% vs 31%
	CRR 57% vs 41%
	
	
	

	
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT02163694(III), Multi, 2014[119]
	BROCADE3
	509
	BRCAm
	
	mPFS 14.5 vs 12.6 months, HR 0.71, mOS 33.5 vs 28.2 months, HR 0.95
	
	
	

	
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT02163694(III), Multi, 2014[120]
	BROCADE3
	509
	gBRCAm
	
	mPFS 16.6 vs 13.1 months, HR 0.7, mOS 36 vs 29.9 months, HR 0.92
	
	
	

	
	Veliparib
	Veliparib + cisplatin
	NCT02595905(II),
US, 2016[121]
	S1416
	335
	No
	
	mPFS 6.2 vs 6.4 months, HR 0.79, mOS 14.2 vs 15.6 months, HR 1.20
	
	mPFS 5.9 vs 4.2 months, HR 0.57, mOS 14.0 vs 12.1 months, HR 0.75, ORR 45% vs 33%
	mPFS 4 vs 3 months, HR 0.89, mOS 10.9 vs 11.1 months, HR 1.14

	Ovarian cancer
	Olaparib
	Olaparib + carboplatin + paclitaxel
	NCT01081951(II),
Multi, 2010[122]
	
	173
	No
	mPFS 12.2 vs 9.6 months, HR 0.51, mOS 33.8 vs 37.6 months, HR 1.17
	mPFS HR 0.21, mOS NR vs 39.2 months, HR 1.28
	
	
	

	
	Olaparib
	Olaparib + doxorubicin
	NCT03161132(II),
Spain, 2017[123]
	ROLANDO
	31
	No
	mPFS 5.8 months, mOS 14.5 months, ORR 29%
	
	
	
	

	
	Veliparib
	Veliparib + cyclophosphamide
	NCT01306032(II),
Multi, 2011[124]
	
	75
	No
	ORR 11.8% vs 19.4%, mPFS 2.1 vs 2.3 months
	
	
	
	

	
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT02470585(III),
Multi, 2015[125]
	VELIA/GOG-3005
	1140
	No
	mPFS 23.5 vs 17.3 months, HR 0.68
	mPFS 34.7 vs 22.0 months, HR 0.44
	mPFS 31.9 vs 20.5 months, HR 0.57
	
	

	
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT02470585(III),
Multi, 2015[126]
	VELIA/GOG-3005
	1140
	No
	ORR 24% vs 18%
	
	
	mPFS 22.9 vs 19.8 months, HR 0.76
	mPFS 15.0 vs 11.5 months, HR 0.765

	
	Veliparib
	Veliparib + paclitaxel + carboplatin
	NCT02470585(III),
Multi, 2015[127]
	VELIA
	1140
	No
	DD paclitaxel: mPFS 20.5 months; Q3W paclitaxel mPFS 15.7 months
	
	
	
	DD paclitaxel: mPFS 15.1 months; Q3W paclitaxel mPFS 11.8 months

	Pancreatic cancer
	Veliparib
	Veliparib + 5-Fluorouracil + oxaliplatin
	NCT01489865(I/II),
US, 2011[128]
	
	64
	No
	ORR 26%, mPFS 4 months, mOS 7.8 months
	
	mPFS 6 months, mOS 10.4 months
	
	

	
	Fuzuloparib
	Fuzuloparib + mFOLFINOX
	NCT04228601(I),
China, 2020[129]
	
	39
	No
	ORR 34.4%, DCR 87.5%, mPFS 7.3 months, mOS 11.5 months
	
	
	
	

	Myeloid leukemias
	Veliparib
	Veliparib + temozolomide
	NCT01139970(I),
US, 2010[130]
	
	48
	No
	CRR 16.6%
	
	
	
	

	
	Veliparib
	Veliparib + temozolomide
	NCT01139970(I),
US, 2010[131]
	
	48
	No
	ORR 42%
	
	
	
	

	
	Talazoparib
	Talazoparib + decitabine
	NCT02878785(I),
US, 2016[132]
	
	25
	No
	mOS 4.2 months, ORR 8%
	
	
	
	

	NSCLC
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT01617928(I),
Japan, 2012[133]
	
	12
	No
	ORR 55%, mPFS 92 days
	
	
	
	

	
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT01560104(II),
Multi, 2012[134]
	
	158
	No
	mPFS 5.8 vs 4.2 months, HR 0.72, mOS 11.7 vs 9.1 months, HR 0.8
	
	
	
	

	
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT02106546(III),
Multi, 2014[135]
	
	970
	No
	mOS 12.2 vs 11.2 months, HR 0.853, mPFS 5.6 vs 5,6 months
	
	
	
	

	
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT02264990(III),
Multi, 2014[136]
	
	595
	No
	mOS 12.1 vs 12.1 months, HR 0.986, mPFS 5.9 vs 6.7 months, HR 1.035, ORR 26% vs 29%
	
	
	
	

	Glioblastoma
	Olaparib
	Olaparib + temozolomide
	NCT01390571(I),
UK, 2011[137]
	OPARATIC
	48
	No
	CBR 39%
	
	
	
	

	Prostate cancer
	Veliparib
	Veliparib + temozolomide
	NCT01085422(I),
US, 2010[138]
	
	26
	No
	PSA30 rate 8%, mPFS 9 weeks, mOS 39.6 weeks
	
	
	
	

	Cervix cancer
	Veliparib
	Veliparib + cisplatin + paclitaxel
	NCT01281852(I),
US, 2011[139]
	
	34
	No
	ORR 34%, mPFS 6.2 months, mOS 14.5 months
	
	
	
	

	Colorectal cancer
	Veliparib
	Veliparib + temozolomide
	NCT01051596(II),
US, 2009[140]
	
	75
	No
	mPFS 1.8 months, mOS 6.6 months, ORR 2.67%
	
	
	
	

	Endometrial cancer
	Olaparib
	Veliparib + cyclophosphamide + Metformin
	NCT02755844(I/II), France, 2016[141]
	ENDOLA
	31
	No
	mPFS 5.2 months, ORR 20.8, CBR 66.7%
	
	
	
	

	Ewing sarcoma
	Niraparib
	Niraparib + Temozolomide + Irinotecan
	NCT02044120(I),
Multi, 2014[142]
	SARC025
	29
	No
	NIR+TMZ: mPFS 9 weeks; NIR+IRN: mPFS 16.3 weeks, ORR 8.33%
	
	
	
	

	Germ cell tumor
	Veliparib
	Veliparib + gemcitabine + carboplatin
	NCT02860819(II), Slovakia, 2016[143]
	GCT-SK-004
	15
	No
	mPFS 3.1 months, mOS 10.5 months, ORR 26.7%
	
	
	
	

	Head and Neck Squamous cell carcinoma
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT01711541(I),
US, 2015[144]
	Alliance A091101
	20
	No
	ORR 55.56%, 24-month PFS 66.7%, 24-month OS 77.8%
	
	
	
	

	Hepatocellular carcinoma
	Veliparib
	Veliparib + temozolomide
	NCT01205828(II),
US, 2010[145]
	
	16
	No
	ORR 0, mPFS 1,9 months, mOS 13.1 months
	
	
	
	

	NSCL
	Iniparib
	Iniparib + cisplatin + gemcitabine
	NCT01086254(II),
Multi, 2010[146]
	
	119
	No
	ORR 20% vs 25.6%, mPFS 5.7 vs 4.3 months, HR 0.89, mOS 12 vs 8.5 months, HR 0.78
	
	
	
	

	Ovarian cancer + Endometrial cancer
	Olaparib
	Olaparib + lurbinectedin
	NCT02684318(I),
Spain, 2015[147]
	
	20
	No
	ORR 0, TTRP 4.0 months
	
	
	
	

	Sarcomas
	Olaparib
	Olaparib + trabectedin
	NCT02398058(I),
Italy, 2014[148]
	TOMAS
	50
	No
	ORR 14%
	
	
	
	

	SCLC
	Veliparib
	Veliparib + temozolomide
	NCT01638546(II),
US, 2012[149]
	
	104
	No
	mPFS 3.8 vs 2.0 months, HR 0.84, mOS 8.3 vs 7 months
	
	
	
	

	Melanoma
	Veliparib
	Veliparib + temozolomide
	NCT00804908(II),
2009[150]
	
	346
	No
	mPFS 3.6 months, mOS 13.6 months, ORR 8.7%
	
	
	
	

	Women's cancer
	Veliparib
	Veliparib + doxorubicin
	NCT01145430(I),
US, 2010[151]
	
	4
	No
	ORR 23%; OC: mPFS 4.7 months, mOS 24 months
	
	
	
	

	Solid tumors
	Olaparib
	Olaparib + dacarbazine
	NCT00516802(I),
UK, 2007[152]
	KU36-73
	40
	No
	ORR 5%, mPFS 43 days
	
	
	
	

	
	Olaparib
	Olaparib + topotecan
	NCT00516438(I),
UK, 2007[153]
	
	19
	No
	CBR 31.58%, mPFS 41.5 days
	
	
	
	

	
	Olaparib
	Olaparib + carboplatin + paclitaxel
	NCT00516724(I),
Multi, 2007[154]
	
	57
	No
	ORR 11%
	
	
	
	

	
	Olaparib
	Olaparib + carboplatin + paclitaxel
	NCT00516724(I),
Multi, 2007[155]
	
	132
	No
	ORR 51%
	
	
	
	

	
	Olaparib
	Olaparib + Cisplatin + Gemcitabine
	NCT00678132(I),
US, 2008[156]
	
	23
	No
	ORR 8.70%, CBR 65.22%
	
	
	
	

	
	Olaparib
	Olaparib + liposomal doxorubicin
	NCT00819221(I),
Multi, 2009[157]
	
	44
	No
	ORR 33%
	ORR 61%
	
	
	

	
	Olaparib
	Olaparib + carboplatin
	NCT01237067(I),
US, 2011[158]
	
	77
	No
	ORR 46%, CBR 75%
	ORR 68%, CBR 88%
	
	
	

	
	Veliparib
	Veliparib + carboplatin + paclitaxel
	NCT00535119(I),
US, 2007[159]
	
	73
	No
	ORR 40%
	
	
	
	

	
	Veliparib
	Veliparib + irinotecan
	NCT00576654(I),
US, 2008[160]
	
	35
	No
	ORR 19%
	
	
	
	

	
	Veliparib
	Veliparib +
Mitomycin C
	NCT01017640(I),
US, 2009[161]
	
	643
	HRD
	
	
	ORR 17.24% vs 3.125%
	
	

	
	Veliparib
	Veliparib + topotecan
	NCT01012817(I),
US, 2009[162]
	
	58
	No
	ORR 10%
	ORR 21.43%
	
	
	

	
	Veliparib
	Veliparib + gemcitabine
	NCT01154426(I),
US, 2010[163]
	
	31
	No
	ORR 9.68%, CBR 58.04%
	
	
	
	

	
	Veliparib
	Veliparib + carboplatin + gemcitabine
	NCT01063816(I),
US, 2010[164]
	
	75
	No
	mPFS 7.0 months, ORR 49.2%
	mPFS 8.6 months, ORR 68.9%
	
	
	

	
	Veliparib
	Veliparib + carboplatin/paclitaxel
	NCT01281150(I),
US, 2011[165]
	ETCTN 8620
	30
	No
	ORR 65%, mPFS 8.4 months
	
	
	
	

	
	Veliparib
	Veliparib + carboplatin + etoposide
	NCT02289690(I),
Multi, 2017[166]
	
	39
	No
	ORR 44%, mPFS 5.3 months
	
	
	
	

	
	Talazoparib
	Talazoparib + temozolomide
	NCT02116777(I/II),
US, 2014[167]
	ADVL1411
	40
	No
	ORR 2.56%
	
	
	
	

	
	Talazoparib
	Talazoparib + carboplatin + paclitaxel
	NCT02317874(I),
US, 2015[168]
	NCI9782
	43
	No
	ORR 39.5%
	
	
	
	

	
	Talazoparib
	Talazoparib + irinotecan +/-temozolomide
	NCT02392793(I),
US, 2015[169]
	
	41
	No
	ORR 25%
	
	
	
	

	
	Talazoparib
	Talazoparib + carboplatin
	NCT02358200(I),
US, 2015[170]
	
	24
	No
	ORR 14%, CBR 66%
	
	
	
	

	
	Pamiparib
	Pamiparib + temozolomide
	NCT03150810(I),
Multi, 2017[171]
	
	139
	No
	ORR: 13.8%, mPFS 3.7, mOS 10.5 months
	
	
	
	

	Solid tumors + lymphomas
	Veliparib
	ABT-888 + Topotecan
	NCT00553189(I),
US, 2007[172]
	
	24
	No
	CBR 33.33%
	
	
	
	

	
	Veliparib
	Veliparib + cyclophosphamide
	NCT00810966(I),
US, 2008[173]
	
	35
	No
	ORR 20%, CBR 38.14%
	ORR 46.15%, CBR 69.23%
	
	
	


ITT: intention to treat; HRp: homologous recombination proficiency; BRCAm: BRCA1/2 mutation; gBRCAm: germinal BRCA1/2 mutation; HRD: homologous recombination deficiency; gBRCAwt: germinal BRCA1/2 wild-type; CBR: clinical benefit rate; ORR: objective response rate; mOS: median overall survival; mPFS: median progression-free survival; pCR: pathological complete response; EFS: event-free survival; CRR: clinical response rate; HR: hazard ratio; NR: not reached; DD paclitaxel: dose-dense paclitaxel, weekly; Q3W paclitaxel: paclitaxel injection per 3 weeks; PSA30: prostate specific antigen decreased to 30% of baseline; NIR+TMZ: niraparib plus temozolomide; NIR+IRN: niraparib plus irinotecan; TTRP: time to radiological progression; OC: ovarian cancer. The efficacy of treatment was labeled in test group vs control group.

Supplementary Table 4. Clinical trials of PARPi combined with immunotherapy.
	Cancer type
	Drug
	Combination strategy
	Clinical trials
	Name
	Sample size
	PARPi indication
	ITT
	BRCAm
	HRD

	Ovarian cancer
	Niraparib
	Niraparib + dostarlimab
	NCT03955471(II),
US, 2019[174]
	MOONSTONE/GOG-3032
	41
	No
	ORR 7.3%, mPFS 2.1 months, mOS 10.6 months
	ORR 7.3%, mPFS 2.1 months, mOS 10.6 months
	

	
	Niraparib
	Niraparib + cobimetinib +/- atezolizumab
	NCT03695380(I),
Multi, 2019[175]
	
	76
	No
	ORR 27% vs 35%, mPFS 7.4 vs 6.0 months
	ORR 35% vs 50%, mPFS 10.4 vs 8.1 months
	ORR 19% vs 23%, mPFS 3.7 vs 5.6 months

	
	Niraparib
	Niraparib + dostarlimab
	NCT04679064(III),
Italy, 2020[176]
	MITO 33
	427
	No
	Ongoing
	
	

	
	Olaparib
	Olaparib + durvalumab
	NCT02484404(II),
US, 2016[177]
	
	35
	No
	ORR14%, mPFS 3.9 months, CBR 34%
	
	

	
	Olaparib
	Olaparib + durvalumab +/- bevacizumab
	NCT02734004(II),
Multi, 2018[178]
	MEDIOLA
	114
	No
	
	ORR 92.2%, mPFS 15 months
	ORR 87.1%, mPFS 14.7 vs 5.5 months,
mOS 31.9 vs 26.1 months

	
	Rucaparib
	Rucaparib + nivolumab
	NCT03522246(III),
Multi, 2020[179]
	ATHENA
	1000
	No
	Ongoing
	
	

	Breast cancer
	Olaparib
	Olaparib + durvalumab
	NCT02734004(I/II),
Multi, 2016[180]
	MEDIOLA
	34
	gBRCAm
	
	ORR 63.3%, mPFS 8.2 months
	

	
	Olaparib
	Olaparib + durvalumab + paclitaxel
	NCT01042379(II),
2018[181]
	I-SPY2
	372
	No
	HER2- group: pCR rate 37% vs 20%;
HR+HER2- group: pCR rate 28% vs 14%;
TNBC group: pCR rate 47% vs 27%
	
	

	
	Talazoparib
	Talazoparib + sacituzumab/govitecan conjugate
	NCT04039230(I/II),
US, 2019[182]
	
	30
	No
	Concurrent: mPFS 2.3 months, mOS 4.3 months; Sequential: mPFS 7.6 months, mOS 11.1 months
	
	

	NSCLC
	Niraparib
	Niraparib + pembrolizumab
	NCT04475939(II),
Multi, 2020[183]
	JASPER
	38
	No
	PD-L1 TPS>=50%: ORR 56.3%, mPFS 8.4 months, mOS NR;
PD-L1 TPS<50%: ORR 20%, mPFS 4.2 months, mOS 7.7 months
	
	

	
	Olaparib
	Olaparib + durvalumab
	NCT03334617(II),
Multi, 2018[184]
	HUDSON
	268
	No
	ORR 4.6%
	
	ORR 9.5%

	
	Veliparib
	Veliparib + nivolumab + platinum doublet chemotherapy
	NCT02944396(I),
US, 2016[185]
	
	25
	No
	ORR 40%
	
	

	Urothelial carcinoma
	Olaparib
	Olaparib + durvalumab
	NCT03459846(II),
Multi, 2018[186]
	BAYOU
	154
	No
	mPFS 4.2 vs 3.5 months, HR 0.94,
mOS 10.2 vs 10.7 months, HR 1.07,
ORR 22% vs 14%
	mPFS 5.6 vs 1.8 months, HR 0.18,
mOS 8.6 vs 5.8 months, HR 0.56,
ORR 35% vs 0
	

	
	Pamiparib
	Pamiparib + tislelizumab
	NCT02660034(I), Australia, 2016[187]
	
	49
	No
	ORR 20%
	
	

	
	Talazoparib
	Talazoparib + Avelumab
	NCT04678362(II),
Multi, 2021[188]
	TALASUR
	50
	No
	
	
	

	Solid tumors
	Niraparib
	Niraparib + nivolumab/pembrolizumab
	jRCT2051210120(II), Japan, 2022[189]
	IMAGENE
	57
	HRD
	
	
	

	
	Olaparib
	Olaparib + durvalumab
	NCT02484404(I),
US, 2015[190]
	
	26
	No
	ORR 17%, CBR 83%
	
	

	B-cell lymphoma
	Veliparib
	Veliparib + bendamustine + rituximab
	NCT01326702(I),
US, 2011[191]
	
	48
	No
	ORR 78.57%
	
	

	Endometrial cancer
	Olaparib
	Olaparib + durvalumab
	NCT03951415(II), Netherland, 2019[192]
	DOMEC
	55
	No
	mPFS 3.4 months, mOS 8.4 months, ORR 16%
	
	

	Ovarian cancer
+ Breast cancer
	Rucaparib
	Rucaparib + atezolizumab
	NCT03101280(I),
Multi, 2016[193]
	COUPLET
	28
	No
	ORR 17%
	OC: ORR 60%
	OC: ORR 25%

	Pancreatic cancer
	Niraparib
	Niraparib + nivolumab/ipilimumab
	NCT03404960(I/II),
US, 2018[194]
	
	84
	No
	Nira/Nivo group: mPFS 1.9 months, 6-month PFS 20.6%, mOS 13.2 months, ORR 7.1%;
Nira/Ipi group: mPFS 8.1 months, 6-month PFS 59.6%, mOS 17.3 months, ORR 15,4%
	
	

	SCLC
	Olaparib
	Olaparib + durvalumab
	NCT02734004(I/II),
Multi, 2016[195]
	MEDIOLA
	40
	No
	ORR 10.5%, mPFS 2.4 months, mOS 7.6 months
	
	


ITT: intention to treat; HRp: homologous recombination proficiency; BRCAm: BRCA1/2 mutation; gBRCAm: germinal BRCA1/2 mutation; HRD: homologous recombination deficiency; gBRCAwt: germinal BRCA1/2 wild-type; ORR: objective response rate; mPFS: median progression-free survival; mOS: median overall survival; CBR: clinical benefit rate; HR+: hormone receptor positive; HER-: human epidermal growth factor receptor 2 negative; TNBC: triple negative breast cancer; pCR: pathological complete response; HR: hazard ratio; PD-L1: programmed death-ligand 1; TPS: tumor proportion score; NR: not reached; OC: ovarian cancer; Nira/Nivo: niraparib plus nivolumab; Nira/Ipi: niraparib plus ipilimumab. The efficacy of treatment was labeled in test group vs control group.

Supplementary Table 5. Clinical trials of PARPi combined with radiotherapy.
	Cancer type
	Drug
	Combination strategy
	Clinical trials
	Name
	Sample size
	PARPi indication
	ITT

	Breast cancer
	Veliparib
	Veliparib + chest wall/nodal radiation
	NCT01477489(I),
US, 2012[196]
	TBCRC 024
	33
	No
	CBR 50%

	
	Olaparib
	Olaparib + breast radiotherapy
	NCT03109080(I),
France, 2017[197]
	RADIOPARP
	24
	No
	

	
	Olaparib
	Olaparib + breast radiotherapy
	NCT03109080(I),
France, 2017[198]
	RADIOPARP
	24
	No
	CBR 45.9%

	Glioblastoma
	Olaparib
	Olaparib + brain radiotherapy
	ISRCTN52658296(I),
UK, 2015[199]
	PARADIGM
	16
	No
	mOS 10.8 months, mPFS 5.5 months

	
	Veliparib
	Veliparib + radiation + temozolomide
	NCT02152982(II),
Australia, 2015[200]
	VERTU
	125
	No
	mPFS 5.7 vs 4.2 months, HR 0.78,
mOS 12.7 vs 12.8 months, HR 1.14

	Prostate cancer
	Niraparib
	Niraparib + Radium-223
	NCT03076203(I),
US, 2018[201]
	
	30
	No
	mPFS 7.1 months

	
	Olaparib
	Olaparib + Radium-223
	NCT03317392(I/II),
US, 2019[202]
	
	12
	No
	6m-PFS 58%, 12m-OS 56%

	NSCLC
	Veliparib
	Veliparib + chest radiation + paclitaxel + carboplatin
	NCT01386385(II),
US, 2016[203]
	SWOG 1206 (8811)
	31
	No
	mPFS 9.3 vs 9.9 months, HR 1.47,
mOS 27.6 vs 15.2 months, HR 0.65,
ORR 56% vs 69%

	Pancreatic cancer
	Veliparib
	Veliparib + gemcitabine + radiotherapy
	NCT01908478(I),
US, 2013[204]
	
	30
	No
	mPFS 9.8 months, mOS 14.6 months, ORR 3%

	Rectal cancer
	Veliparib
	Veliparib + capecitabine + radiotherapy
	NCT01589419(I),
Multi, 2012[205]
	
	32
	No
	CRR 29%


ITT: intention to treat; CBR: clinical benefit rate; mPFS: median progression-free survival; mOS: median overall survival; HR: hazard ratio; ORR: objective response rate; CRR: clinical response rate. The efficacy of treatment was labeled in test group vs control group.
Supplementary Table 6. Clinical trials of PARPi combined with targeted therapy.
	Cancer type
	Drug
	CombiNotion strategy
	Clinical trials
	Nome
	Sample size
	PARPi indication
	ITT
	BRCAm
	HRD
	HRD/BRCAwt
	HRp

	Breast cancer
	Fuzuloparib
	Fuzuloparib + apatinib + camrelizumab
	NCT03945604(I),
ChiNo, 2019[206]
	
	32
	No
	ORR 6.9%, DCR 62.1%,
mPFS 5.2 months, 12-month OS 64.2%
	
	
	
	

	
	Olaparib
	Olaparib + eribulin
	UMIN00009498(I/II),
Japan, 2013[207]
	
	24
	No
	ORR 29.2%, mPFS 4.2 months, mOS 14.5 months
	
	
	
	

	
	Olaparib
	Olaparib + alpelisib (PI3K inhibitor)
	NCT01623349(I),
US, 2015[208]
	
	17
	TNBC/gBRCAm
	ORR 18%, CBR 35%, DCR 53%,
mPFS 3.6 months, mOS 11.8 months
	
	
	
	

	
	Olaparib
	Olaparib + ceralasertib (ATR inhibitor)
	NCT03182634(II),
UK, 2018[209]
	plasmaMATCH Trial, Cohort E
	75
	No
	ORR 17.1%, mPFS 4.3 months
	
	
	
	

	Ovarian cancer
	Niraparib
	Niraparib + bevacizumab + carboplatin/paclitaxel
	NCT02354131(I),
Denmark, 2015[210]
	AVANOVA1/ENGOT-OV24
	12
	No
	ORR 50%, mPFS 11.6 months
	
	
	
	

	
	Niraparib
	Niraparib + bevacizumab + carboplatin/paclitaxel
	NCT05009082(III),
Multi, 2021[211]
	AGO-OVAR 28/ENGOT-ov57
	970
	No
	Ongoing
	
	
	
	

	
	Niraparib
	Niraparib + bevacizumab
	NCT04734665(II),
Korea, 2021[212]
	KGOG 3056 /NIRVANO-R
	44
	No
	Ongoing
	
	
	
	

	
	Olaparib
	Olaparib + alpelisib (PI3K inhibitor)
	NCT01623349(I),
US, 2014[213]
	
	34
	No
	ORR 36%, mPFS 7.2 months,
mOS 21.3 months
	ORR 30%
	
	
	

	
	Olaparib
	Olaparib + bevacizumab
	NCT02477644(III),
Multi, 2015[214]
	PAOLA-1 /ENGOT-ov25
	806
	No
	mPFS 36.5 vs 32.6 months, HR 0.78
	
	mPFS 38.2 vs 31.5 months, HR 0.78
	
	

	
	Olaparib
	Olaparib + bevacizumab
	NCT02477644(III),
Multi, 2015[215]
	PAOLA-1
	806
	No
	mPFS 22.1 vs 16.6 months, HR 0.59
	mPFS 37.2 vs 21.7 months, HR 0.31
	mPFS 37.2 vs 11.7 months, HR 0.33
	mPFS 28.1 vs 16.6 months, HR 0.43
	

	
	Olaparib
	Olaparib + bevacizumab
	NCT02477644(III),
Multi, 2015[216]
	PAOLA-1 /ENGOT-ov25
	806
	No
	mPFS 22.1 vs 16.6 months, HR 0.59,
mOS 56.5 vs 51.6 months, HR 0.92
	
	mOS 75.2 vs 57.3 months, HR 0.62,
	
	

	
	Olaparib
	Olaparib + bevacizumab
	NCT02477644(III),
Multi, 2015[217]
	PAOLA-1 /ENGOT-ov25
	806
	No
	
	
	mPFS 37.2 vs 17.7 months, HR 0.92
	mPFS HR 0.95
	

	
	Olaparib
	Olaparib + ceralasertib (ATR inhibitor)
	NCT03462342(II),
US, 2018[218]
	CAPRI
	14
	No
	mPFS 4.2 months, ORR 0
	mPFS 8.2 months
	
	
	

	Ovarian cancer +
Breast cancer
	Fuzuloparib
	Fuzuloparib + apatinib
	NCT03075462(I),
ChiNo, 2017[219]
	
	52
	No
	ORR 36.5 months
	OC: mPFS 9.4 months; TNBC: mPFS 5.6 months
	
	
	

	Prostate cancer
	Niraparib
	Niraparib + apalutamide/(abiraterone acetate + prednisone)
	NCT02924766(I),
Multi, 2016[220]
	BEDIVERE
	33
	No
	
	
	
	
	

	
	Niraparib
	Niraparib + abiraterone acetate + prednisone
	NCT03431350(II),
Multi, 2018[221]
	QUEST
	24
	HRD
	
	
	ORR 50%, mrPFS 11 months, PSA50 rate 30.4%
	
	

	
	Niraparib
	Niraparib + abiraterone acetate + prednisone
	NCT03748641(III),
Japan-subgroup, 2019[222]
	MAGNITUDE
	423
	No
	
	
	mrPFS 16.5 months
	
	mrPFS 13.7 months

	
	Olaparib
	Olaparib + abiraterone
	NCT03732820(III),
Japan-subgroup, 2018[223]
	PROpel
	1103
	No
	mOS 42·1 vs 34·7 months, HR 0·81
	
	
	
	

	
	Talazoparib
	Talazoparib + enzalutamide
	NCT03395197(III),
Multi, 2019[224]
	TALAPRO-2
	805
	No
	mrPFS NR vs 21.9 months, HR 0.63,
ORR 62% vs 44%
	
	
	
	

	
	Talazoparib
	Talazoparib + enzalutamide
	NCT03395197(III),
Multi, 2019[225]
	TALAPRO-2
	116
	No
	ORR 55% vs 36%
	
	
	
	

	
	Veliparib
	Veliparib + abiraterone + prednisone
	NCT01576172(II),
US, 2012[226]
	NCI 9012
	148
	No
	PSA RR 72.4% vs 63.9,
mRR 52.2% vs 45%,
mPFS 11 vs 10.1 months
	
	
	
	

	SCLC
	Fluzoparib
	Fluzoparib + anlotinib
	NCT04933175(II),
China, 2021[227]
	STAMP
	50
	No
	
	
	
	
	

	
	Olaparib
	Olaparib + ceralasertib (ATR inhibitor)
	NCT03009682(II),
Korea, 2016[228]
	SUKSES-B
	41
	DDR
	ORR 3.8% vs 6.7%,
mPFS 2.8 vs 1.4 months,
mOS 7.2 vs 8.6 months
	
	
	
	

	Solid tumor
	Olaparib
	Olaparib + bevacizumab
	NCT00710268(I),
UK, 2008[229]
	
	12
	No
	
	
	
	
	

	
	Olaparib
	Olaparib + capivasertib
	NCT02338622(I),
UK, 2014[230]
	
	64
	No
	ORR 14%, CBR 44.6%
	
	
	
	

	
	Olaparib
	Olaparib + adavosertib
	NCT02511795(I),
Multi, 2015[231]
	
	130
	No
	ORR 11.1%, mPFS 1.5 months
	
	
	
	

	Women cancer
	Olaparib
	Olaparib + capivasertib
	NCT02208375(I),
US, 2015[232]
	
	38
	No
	ORR 19%, CBR 41%
	
	
	
	

	
	Olaparib
	Olaparib + durvalumab + cediranib
	NCT02484404(I),
US, 2016[233]
	
	9
	No
	ORR 44%, CBR 67%
	
	
	
	

	
	Olaparib
	Olaparib + cediranib + durvalumab
	NCT 03699449(II),
Korea, 2018[234]
	KGOG 3045
	32
	HRD
	
	ORR 46.7%, mPFS 5.36 months
	
	
	

	Pan-cancer
	Olaparib
	Olaparib + ceralasertib (ATR inhibitor)
	NCT02576444(II),
US, 2015[235]
	OLAPCO
	25
	HRD
	
	
	ORR 8.3%, CBR 62.5%
	
	

	Pancreatic cancer
	Talazoparib
	Talazoparib + avelumab + binimetinib
	NCT03637491(I),
Multi, 2018[236]
	JAVELIN PARP MEKi
	13/22
	No
	
	
	
	
	

	Endometrial cancer
	Olaparib
	Olaparib + cediranib
	NCT03660826(II),
Multi, 2018[237]
	NRG-GY012
	120
	No
	mPFS 5.5 vs 2.0 months,
mOS 17.6 vs 13.4 months,
ORR 31.4% vs 12.5%
	
	
	
	

	NSCLC
	Olaparib
	Olaparib + gefitinib
	NCT01513174(II),
Multi, 2013[238]
	
	182
	No
	mPFS 12.8 vs 10.9 months,
ORR 71% vs 67%,
mOS 23.3 vs 23.1 months
	
	
	
	


ITT: intention to treat; HRp: homologous recombination proficiency; BRCAm: BRCA1/2 mutation; gBRCAm: germinal BRCA1/2 mutation; HRD: homologous recombination deficiency; gBRCAwt: germinal BRCA1/2 wild-type; TNBC: triple negative breast cancer;
ORR: objective response rate; DCR: disease control rate; mOS: median overall survival; mPFS: median progression-free survival; CBR: clinical benefit rate; HR: hazard ratio; OC: ovarian cancer; PSA50: prostate specific antigen decreased to 50% of baseline; mrPFS: median radiographic progression-free survival; PSA RR: prostate-specific antigen response rate; mRR: measurable disease RR. The efficacy of treatment was labeled in test group vs control group.
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