
Supplementary Table S1. Characteristics of pathogenic variants identified in 30 patients with CRC  
	Patient ID
	Clinical phenotype (diagnosis age/gender)
	Ethnicity
	Family history
	Gene
	Molecular Effect
	dbSNP ID
	HGVSc*/
HGVSp
	Population frequency

	
	
	
	
	
	
	
	
	1000G
	gnomAD 
	ExAC
	TOPMed

	CRC-P07

	Sigmoid colon cancer/39/F
	Russian
	
	CHEK2
	frameshift
	rs555607708
	c.1100delC/
p.Thr367MetfsTer15
	0.00100
	0.00181
	0.00182
	0.00100

	CRC-P12
	Rectal cancer/41/F
	Kazakh 
	
	PMS1
	frameshift novel
	 
	c.1258delC/
p.His420IlefsTer22
	NA
	NA
	NA
	NA

	CRC-P13
	Rectosigmoid colon cancer/33/F
	Russian
	
	CHEK2
	missense
	rs17879961
	c.470T>C/ p.Ile157Ser
	0.00100
	0.00434
	0.00410
	0.00136

	CRC-P14
	Rectosigmoid colon cancer/62/M
	Russian 
	
	MUTYH
	missense
	rs36053993
	c.1103G>A/
p.Gly368Asp
	0.00240
	0.00341
	0.00280
	0.00371

	CRC-P24

	Rectosigmoid colon cancer/58/F
	Kazakh
	Mother: colon cancer. Elder sister: breast cancer
	APC
	nonsense
novel
	rs17879961
	c.3405T>G/
p.Tyr1135Ter
	0.00100
	NA
	0.00410
	NA

	CRC-P32
	Rectal cancer/41/F
	Russian 
	Mother: breast cancer
	CHEK2
	missense
	rs17879961
	c.470T>C/ p.Ile157Ser
	0.00100
	0.00434
	0.00410
	0.00136

	CRC-P36
	Rectal cancer/65/F
	Kazakh
	
	BUB1B
	missense
	rs28989182
	c.2441G>A/ p.Arg814His
	NA
	0.00001
	NA
	0.00001

	CRC-P43

	Rectal cancer/62/F
	Russian 
	
	MUTYH
	missense
	rs34612342
	c.452A>G/
 p.Tyr151Cys
	0.00020
	0.00168
	0.00162
	0.00135

	CRC-P45

	Sigmoid colon cancer/32/F
	Kazakh
	
	APC
	frameshift
novel
	NA
	c.419_422delAGAG/p.Glu140GlyfsTer29

	NA
	NA
	NA
	NA

	CRC-P46

	Transverse colon cancer/46/F
	Kazakh
	Father: rectal cancer. Elder brother: duodenal cancer. Younger brother: transverse colon cancer
	MLH1
	frameshift novel
	NA
	c.1291_1292delAT/ p.Met431AlafsTer2 
	NA
	NA
	NA
	NA

	CRC-P52

	Sigmoid colon cancer - angiomyofibrolipoma of the left iliopsoas region/25/M
	Kazakh
	
	TP53
	missense
	rs28934576
	c.818G>A/p.Arg273His
	0.0002
	NA
	NA
	0.000004

	CRC-P-57

	Rectal cancer/43/F
	Kazakh
	Father: brain tumor. Mother: gynecological cancer
	BRCA1
	splice donor 
	rs80358145
	c.5530+1G>A
	NA
	0.000007
	NA
	NA

	CRC-P61

	Ascending colon cancer/53/F
	Uighur
	Sister: colon cancer
	MLH1
	splice acceptor 
	rs267607837
	c.1559-1G>T

	NA
	NA
	NA
	NA

	CRC-P63

	PMSC: rectosigmoid colon cancer and left ovarian cancer/46/F
	Kazakh
	
	CDKN2A
	nonsense
	rs121913384
	c.262G>T/
p.Glu88Ter
	NA
	NA
	NA
	NA

	CRC-P65
	Rectal cancer/39/F
	Kazakh
	
	EPCAM
	splice donor novel
	rs866758817
	c.184+1G>A
	NA
	NA
	NA
	NA

	CRC-P68

	PMSC: rectosigmoid colon cancer and right kidney cancer/64/F
	Russian
	Pat. grandfather: lung cancer
	WRN 
	splice donor
	rs1563376793
	c.3233+1G>C
	NA
	NA
	NA
	NA

	CRC-P70

	Rectal cancer/39/F
	Ukrainian
	Mother: endometrial cancer
	MSH2
	nonsense
	rs63749849
	c.1147C>T / p.Arg383Ter
	NA
	NA
	NA
	NA

	
	
	
	
	CHEK2
	frameshift
	rs555607708
	[bookmark: _GoBack]c.1100delC/
p.Thr367MetfsTer15
	0.00100
	0.00181
	0.00182
	0.00100

	CRC-P73

	Descending colon cancer/48/F
	Uighur
	
	SMAD4


	missense
	rs377767347
	c.1082G>A/ 
p.Arg361His 
	NA
	NA
	NA
	NA

	CRC-P76
	PMSC: ovarian cancer and rectal cancer/62/F
	Kazakh
	
	MSH6
	frameshift
	rs55740729
	c.4068_4071dupGATT/p.Lys1358AspfsTer2
	NA
	NA
	0.23
	NA

	CRC-P78

	Sigmoid colon cancer/37/M
	Belarusian
	Mother: rectal cancer
	APC

	frameshift
	rs587779352
	c.3183_3187delACAAA/ p.Lys1061_Gln1062insTer  
	NA
	NA
	NA
	NA

	CRC-P95
	Rectal cancer/55/F
	Kazakh
	Father: stomach cancer. Brother: thyroid cancer
	MSH6
	frameshift
	rs55740729
	c.4068_4071dupGATT/p.Lys1358AspfsTer2
	NA
	NA
	0.23
	NA

	CRC-P102

	Sigmoid colon cancer/65/M
	Russian 
	
	APC
	frameshift 
	rs587781694
	c.147_150delACAA/ p.Lys49AsnfsTer20
	NA
	NA
	NA
	NA

	CRC-P115
	Rectal cancer/40/F
	Russian
	Pat. grandmother: endometrial cancer. Pat. aunt: rectal cancer
	NSD1
	splice donor
	NA
	c.5622+2T>G
	NA
	NA
	NA
	NA

	CRC643

	Cecum cancer/32/M
	Kazakh
	Pat. grandmother: stomach cancer. Pat. uncle: leukemia
	BRCA1 
	nonsense
	rs80357168
	c.3020C>G/p.Ser1007Ter  
	NA
	NA
	NA
	NA

	CRC657

	Rectosigmoid colon cancer/41/F
	Russian
	
	CHEK2

	missense
	rs17879961
	c.470T>C/p.Ile157Ser
	0.00100
	0.00434
	0.00410
	0.00136

	CRC664

	Cecum cancer/43/M
	Kazakh
	
	PMS2 
	nonsense
	rs267608169
	c.1738A>T/p.Lys580Ter 
	NA
	NA
	NA
	NA

	CRC665

	Rectal cancer/47/F
	Russian
	
	CHEK2 
	missense
	rs17879961
	c.470T>C/p.Ile157Ser
	0.00100
	0.00434
	0.00410
	0.00136

	CRC674

	Rectal cancer/41/F
	Kazakh
	
	NBN

	frameshift novel
	rs1811450828
	c.877delA/p.Ile293Ter
	NA
	NA
	NA
	NA

	CRC688

	Sigmoid colon cancer/36/F
	Kazakh
	
	MSH2

	missense
	rs63750630
	c.989T>C/p.Leu330Pro
	NA
	NA
	NA
	NA

	CRC453

	Sigmoid colon cancer/50/F
	Russian
	
	CHEK2 
	missense
	rs17879961
	c.470T>C/p.Ile157Ser
	0.00100
	0.00434
	0.00410
	0.00136


Abbreviations: NA – not available; PMSC – Primary multiple synchronous cancers; Mat. - maternal; Pat. – paternal; M - male; F – female; 
* The following transcripts were used in analysis: APC NM_000038.5; ATM NM_000051.4; BUB1B NM_001211.6; BRCA1 NM_007294.4; CDKN2A NM_000077.5, CHEK2 NM_007194.4; EPCAM NM_002354.2; MLH1 NM_000249.4; MSH2 NM_000251.3; MSH6 NM_000179.2; MUTYH NM_001048174.2; NBN NM_002485.5; NSD1 NM_022455.4; PMS1 NM_000534.5; PMS2 NM_000535.7; SMAD4 NM_005359.6; TP53 NM_000546.6; WRN NM_000553.6.
Supplementary Table S2. Patients with rare pathogenic variants and the results of multigene testing in their relatives

	Patient ID
	Clinical phenotype (Nationality / gender / diagnosis age) 
	Family history
	PVs
Gene/HGVS*/HGVSp/
molecular effect
	Relative ID
	Gender/ Nationality/Age
	Relationship to the patient
	PVs
Gene/HGVS/HGVSp /
molecular effect

	CRC-P-07
	Sigmoid colon cancer 
Russian / F /39
	
	CHEK2 c.1100delC/
p.Thr367MetfsTer15/ frameshift 
  
	CRC-R-01
	F/Russian/61
	Mother
	CHEK2 c.1100delC/
p.Thr367MetfsTer15 / frameshift 

	
	
	
	
	CRC-R-76
	F/Russian/33
	Sister
	No pathogenic variants

	CRC-P-12
	Rectal cancer 
Kazakh / F /41
	
	PMS1 c.1258delC/
p.His420IlefsTer22/ novel frameshift 
	CRC-R-02
	F/Kazakh/45
	Sister
	PMS1 c.1258delC/
p.His420IlefsTer22 / novel frameshift

	CRC-P-24

	Rectosigmoid colon cancer 
Kazakh / F /58
	1. Mother has colon cancer,
2. Older sister has breast cancer
	APC c.3405T>G/
p.Tyr1135Ter/ nonsense
	CRC-R-06

	M/Kazakh/32
	Son
	APC c.3405T>G/
p.Tyr1135Ter/ nonsense

	
	
	
	
	CRC-R-77
	F/Kazakh/10
	Grand daughter
	No pathogenic variants

	CRC-P-43
	Rectal cancer 
Russian / F /62
	
	MUTYH c.452A>G/
 p.Tyr151Cys / missense 
	CRC-R-07
	F/Russian/34
	Daughter
	No pathogenic variants

	CRC-P-46

	Transverse colon cancer 
Kazakh / F /46
	1. Father has rectal cancer,
2. Older brother has duodenal cancer,
3. Younger brother has transverse colon cancer
	MLH1 c.1291_1292delAT/ p.Met431AlafsTer2/ novel splicing 
	CRC-R-10

	F/Kazakh/48
	Sister
	MLH1 c.1291_1292delAT/ p.Met431AlafsTer2 / novel splicing

	
	
	
	
	CRC-R-11
	M/Kazakh/18
	Son
	MLH1 c.1291_1292delAT/ p.Met431AlafsTer2 / novel splicing

	
	
	
	
	CRC-R-12
	F/Kazakh/24
	Daughter
	MLH1 c.1291_1292delAT/ p.Met431AlafsTer2 / novel splicing

	
	
	
	
	CRC-R-13
	F/Kazakh/27
	Daughter
	MLH1 c.1291_1292delAT/ p.Met431AlafsTer2 / novel splicing

	
	
	
	
	CRC-R-14
	M/Kazakh/22
	Nephew
	MLH1 c.1291_1292delAT/ p.Met431AlafsTer2 / novel splicing

	
	
	
	
	CRC-R-15
	M/Kazakh/20
	Nephew
	MLH1 c.1291_1292delAT/ p.Met431AlafsTer2 / novel splicing

	
	
	
	
	CRC-R-16
	F/Kazakh/15
	Niece
	 No pathogenic variants

	CRC-P-52
	Sigmoid colon cancer 
Kazakh / M /25
	
	TP53 c.818G>A/p.Arg273His / missense
	CRC-R-83
	F/Kazakh/22
	Cousin
	MSH6 c.4068_4071dupGATT / p.Lys1358delinsAspTer / frameshift 

	CRC-P-57
	Anal cancer 
Kazakh F /43
	
	BRCA1 c.5530+1G>A / splice donor
	CRC-R-08
	M/Kazakh/25
	Son
	No pathogenic variants

	
	
	
	
	CRC-R-09
	M/Kazakh/26
	Son
	BRCA1 c.5530+1G>A / splice donor

	CRC-P-61
	Cancer of the ascending colon 
Uigur / F /54
	 Sister has colon cancer
	MLH1 c.1559-1G>T / splice acceptor
	CRC-R-91

	M/Uigur/33
	Nephew
(mother also has colon cancer)
	No pathogenic variants

	
	
	
	
	CRC-R-92
	F/Uigur/40
	Niece
(mother also has colon cancer)
	No pathogenic variants

	
	
	
	
	CRC-R-93
	M/Uigur/41
	Nephew
(mother also has colon cancer)
	No pathogenic variants

	
	
	
	
	CRC-R-94
	F/Uigur/63
	Cousin (cousin also has colon cancer)
	No pathogenic variants

	CRC-P-68
	PMSC:  rectosigmoid colon cancer and right kidney cancer 
Russian / F /64
	Pat.  grandfather has lung cancer
	WRN c.3233+1G>C / splice donor 
	CRC-R-50
	M/German/18
	Grandson
	No pathogenic variants

	
	
	
	
	CRC-R-51
	M/German/43
	Son (colonic polyposis)
	WRN c.3233+1G>C / splice donor

	
	
	
	
	CRC-R-52
	M/German/66
	Husband (colonic polyposis)
	No pathogenic variants

	CRC-P-65
	Rectal cancer Kazakh / F /39
	
	EPCAM c.184+1G>A / splice donor
	CRC-R-56
	F/Kazakh/13
	Daughter
	No pathogenic variants

	
	
	
	
	CRC-R-57
	M/Kazakh/21
	Son
	MSH6 c.4068_4071dupGATT / p.Lys1358delinsAspTer / frameshift 

	CRC-P-70
	Rectal cancer 
Ukrainian / F/ 39
	Mother has endometrial cancer
	MSH2 c.1147C>T / p.Arg383Ter / nonsense  and CHEK2 c.1100del/
p.Thr367MetfsTer15 / frameshift 
	CRC-R-27
	M/Russian/15
	Son
	MSH2 c.1147C>T / p.Arg383Ter / nonsense  and CHEK2 c.1100del/
p.Thr367MetfsTer15 / frameshift 

	CRC-P-73
	Descending colon cancer 
Uigur / F /48
	
	SMAD4 c.1082G>A/ 
p.Arg361His / missense 
	CRC-R-87
	F/Uigur/17
	Daughter
	No pathogenic variants

	CRC-P-76
	PММС: ovarian cancer and rectal cancer 
Kazakh / F /62
	
	MSH6 c.4068_4071dupGATT/p.Lys1358delinsAspTer / frameshift
	CRC-R-33
	F/Kazakh/22
	Granddaughter
	No pathogenic variants

	
	
	
	
	CRC-R-34
	F/Kazakh/43
	Daughter
	No pathogenic variants

	CRC-P-78
	Sigmoid colon cancer 
Belarusian / M /37
	Mother has rectal cancer
	APC c.3183_3187delACAAA/p.Lys1061_Gln1062insTer / frameshift 
	CRC-R-20
	M/Belarusian/14
	Nephew (Pat. uncle has sigmoid colon cancer; pat. grandmother has rectal cancer)
	APC c.3183_3187delACAAA/ p.Lys1061_Gln1062insTer / frameshift

	
	
	
	
	CRC-R-22
	F/Belarusian /10
	Daughter (father has sigmoid colon cancer; pat. grandmother has rectal cancer)
	No pathogenic variants

	
	
	
	
	CRC-R-23
	M/Belarusian/13
	Nephew (pat.  uncle has sigmoid colon cancer; pat. grandmother has rectal cancer)
	No pathogenic variants

	
	
	
	
	CRC-R-24
	M/Belarusian/3
	Son (father has sigmoid colon cancer, pat. grandmother has rectal cancer)
	No pathogenic variants

	
	
	
	
	CRC-R-25
	F/Belarusian/5
	Daughter (father has sigmoid colon cancer; pat. grandmother has rectal cancer)
	No pathogenic variants

	
	
	
	
	CRC-R-35
	M/Belarusian/10
	Nephew (mat.  uncle has sigmoid colon cancer, mat. grandmother has rectal cancer)
	No pathogenic variants

	
	
	
	
	CRC-R-36
	F/Belarusian/10
	Niece (mat. uncle has sigmoid colon cancer, mat. grandmother has rectal cancer)
	No pathogenic variants

	CRC-P-102
	Sigmoid colon cancer 
Russian / M /65
	
	APC c.147_150delACAA/ p.Lys49AsnfsTer20 / frameshift
	CRC-R-44
	M/Russian/44
	Son
	APC c.147_150delACAA/ p.Lys49AsnfsTer20 / frameshift

	CRC-P-87
	Rectal cancer 
Russian / F /49
	Pat.  uncle has colon cancer
	
	CRC-R-70
	F/Russian/25
	Daughter
	CHEK2 c.470T>C

	
	
	
	
	CRC-R-71
	M/Russian/45
	Cousin
	CHEK2 c.470T>C

	
	
	
	
	CRC-R-72
	F/Russian/42
	Sister
	No pathogenic variants

	
	
	
	
	CRC-R-73
	M/Russian/75
	Father
	No pathogenic variants

	CRC-P-95
	Rectal cancer 
Kazakh / F /55
	1.Father has stomach cancer, 
2. Brother has thyroid cancer
	MSH6 c.4068_4071dupGATT /p.Lys1358delinsAspTer/frameshift
	CRC-R-58
	F/Kazakh/17
	Niece
	No pathogenic variants

	
	
	
	
	CRC-R-59
	F/Kazakh/59
	Sister
	No pathogenic variants

	CRC-P-104

	Cancer of the cecum Kazakh / M /39
	Sister has breast cancer
	
	CRC-R-65
	M/Kazakh/31
	Cousin
	No pathogenic variants

	
	
	
	
	CRC-R-66
	F/Kazakh/65
	Mother
	CHEK2 c.1100delC/
p.Thr367MetfsTer15 / frameshift 

	
	
	
	
	CRC-R-68
	M/Kazakh/3
	Son
	No pathogenic variants

	CRC-P115
	PMMC: right breast cancer and rectal cancer 
Russian / F /40
	1.Pat. great-grandmother has endometrial cancer, 2. Pat. aunt has rectal cancer
	NSD1 c.5622+2T>G splice donor
	CRC-R-107
	M/Russian/14
	Son
	MUTYH c.650G>A (p.Arg217His) missense 

	
	
	
	
	CRC-R-108
	M/Russian/10
	Son
	MUTYH: c.650G>A (p.Arg217His) missense 


Abbreviations: Mat. – maternal; Pat. – paternal; M – Male; F – Female; PVs – Pathogenic variant; PMSC – Primary multiple synchronous cancers; PMMC – Primary multiple metachronous cancers. 
* The following transcripts were used in analysis: APC NM_000038.5; BRCA1 NM_007294.4; CHEK2 NM_007194.4; EPCAM NM_002354.3; MLH1 NM_000249.4; MSH2 NM_000251.3; MSH6 NM_000179.3; MUTYH NM_001048174.2; NSD1 NM_022455.4; PMS1 NM_000534.5; SMAD4 NM_005359.6; TP53 NM_000546.6; WRN NM_000553.6.




















Supplementary Table S3. Colonoscopy results of relatives of colorectal cancer patients from Kazakhstan 
	Patient
 ID
	Patient's 
Diagnosis
	Relative ID
	Age 
	Relationship to the patient
	Pathogenic variant:
Gene/HGVS*/HGVSp /
molecular effect
	Colonoscopy results of relatives
	Histological report
	Intervention/
follow up

	CRC-P-07
	Sigmoid colon cancer /39
	CRC-R-01
	61 
	Mother
	CHEK2 c.1100delC
 frameshift
	no pathological formations
	
	observation

	CRC-P-12
	Rectal cancer /41
	CRC-R-02
	45
	Sister
	PMS1 c.1258delC
frameshift 
novel
	Polypoid formation of the sigmoid colon with infiltration of surrounding tissues
	Ca in situ of the sigmoid colon
	resection of the sigmoid colon

	CRC-P-24
	Rectosigmoid colon cancer /58
	CRC-R-06
 
	32
	Son
	APC c.3405T>G
nonsense
	polyposis
	Tubular adenomas of the colon with low-grade epithelial dysplasia
	biopsy, endoscopic control

	CRC-P-46
	Transverse colon cancer /46

	CRC-R-10
 
	48
	Sister 
	MLH1 c.1291_1292delAT splicing novel
	no pathological formations
	
	observation

	
	
	CRC-R-11
	18
	Son 
	MLH1 c.1291_1292delAT splicing novel
	postponed
	
	observation

	
	
	CRC-R-12
	24
	Daughter
	MLH1 c.1291_1292delAT splicing novel
	no pathological formations
	
	observation

	
	
	CRC-R-13
	27
	Daughter 
	MLH1 c.1291_1292delAT splicing novel
	no pathological formations
	
	observation

	
	
	CRC-R-14

	22
	Nephew 
	MLH1 c.1291_1292delAT splicing novel
	postponed
	
	observation

	
	
	CRC-R-15

	20
	Nephew 
	MLH1 c.1291_1292delAT splicing novel
	postponed
	
	observation

	CRC-P-52
	Sigmoid colon cancer /25
	CRC-R-83
	22
	Cousin 
	MSH6 c.4068_4071dupGATT frameshift
	solitary polyp
	Tubular adenoma of the colon with low-grade epithelial dysplasia
	endoscopic
submucosal resection

	CRC-P-57
	Anal cancer /43
	CRC-R-09
	26
	Son 
	BRCA1 c.5530+1G>A 
splicing
	postponed
	
	observation

	CRC-P-68
	Primary multiple synchronous cancers: rectosigmoid colon cancer and right kidney cancer /64
	CRC-R-51
	43
	Son 
	WRN c.3233+1G>C
 splicing
	multiple colonic polyps
	Adenomatous polyp of the colon with low-grade epithelial dysplasia
	endoscopic submucosal/loop resection

	CRC-P-65
	Rectal cancer /39
	CRC-R-57
	21
	Son 
	MSH6 c.4068_4071dupGATT   frameshift
	postponed
	
	observation

	CRC-P-70
	Rectal cancer /39
	CRC-R-27
	15
	Son 
	MSH2   c.1147C>T 
 nonsense
CHEK2  c.1100delC
frameshift
	postponed
	
	observation

	CRC-P-78
	Sigmoid colon cancer/37
	CRC-R-20
	14
	Nephew 
	APC c.3183_3187delACAAA
 frameshift
	postponed
	
	observation

	CRC-P-102
	Sigmoid colon cancer /65
	CRC-R-44
	44
	Son 
	APC c.147_150delACAA frameshift
	polyposis
	Multiple adenomatous polyps of the colon with high-grade epithelial dysplasia
	left-sided hemicolectomy

	CRC-P-87
	Rectal cancer /49

	CRC-R-70
	25
	Daughter 
	CHEK2 c.470T>C 
Missense 
	postponed
	
	observation

	
	
	CRC-R-71
	45
	Cousin 
	CHEK2 c.470T>C
Missense
	Ulcerative-infiltrative formation of the sigmoid colon
	Ca in situ of the sigmoid colon
	resection of the sigmoid colon

	CRC-P-104
	Cancer of the cecum /39
	CRC-R-66
	65
	Mother 
	CHEK2 c.1100delC
frameshift
	solitary polyp
	Hyperplastic colon polyp
	endoscopic submucosal resection

	CRC-P115
	Primary multiple metachronous cancers: right breast cancer and rectal cancer /40
	CRC-R-107
	14
	Son 
	MUTYH c.650G>A 
Missense
	postponed
	
	observation

	
	
	CRC-R-108
	10
	Son 
	MUTYH c.650G>A
Missense
	postponed
	
	observation


* The following transcripts were used in analysis: APC NM_000038.5; BRCA1 NM_007294.4; CHEK2 NM_007194.4; MLH1 NM_000249.4; MSH2 NM_000251.3; MSH6 NM_000179.3; MUTYH NM_001048174.2; PMS1 NM_000534.5; WRN NM_000553.6.











Supplementary Table S4. Genes included in the TruSight Cancer 94-Gene Predisposition Panel

	AIP
	BUB1B
	DDB2
	EXT2
	FANCL
	MEN1
	PALB2
	RB1
	SLX4
	WRN

	ALK
	CDC73
	DICER1
	EZH2
	FANCM
	MET
	PHOX2B
	RECQL4
	SMAD4
	WT1

	APC
	CDH1
	DIS3L2
	FANCA
	FH
	MLH1
	PMS1
	RET
	SMARCB1
	XPA

	ATM
	CDK4
	EGFR
	FANCB
	FLCN
	MSH2
	PMS2
	RHBDF2
	STK11
	XPC

	BAP1
	CDKN1C
	EPCAM
	FANCC
	GATA2
	MSH6
	PRF1
	RUNX1
	SUFU
	

	BLM
	CDKN2A
	ERCC2
	FANCD2
	GPC3
	MUTYH
	PRKAR1A
	SBDS
	TMEM127
	

	BMPR1A
	CEBPA
	ERCC3
	FANCE
	HNF1A
	NBN
	PTCH1
	SDHAF2
	TP53
	

	BRCA1
	CEP57
	ERCC4
	FANCF
	HRAS
	NF1
	PTEN
	SDHB
	TSC1
	

	BRCA2
	CHEK2
	ERCC5
	FANCG
	KIT
	NF2
	RAD51C
	SDHC
	TSC2
	

	BRIP1
	CYLD
	EXT1
	FANCI
	MAX
	NSD1
	RAD51D
	SDHD
	VHL
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