Supplementary Methods 

Patient description and specimen collection:  The acquisition of tissue and blood samples was part of routine clinical care, the patient provided informed consent for the whole exome analyses that were provided as part of usual care. The UCSD Institutional Review board determined reporting of the case was exempt from review. Three specimens were collected for analysis: one blood sample (referred to as germline), one formalin-fixed paraffin-embedded (FFPE) 1 cm ascending colon polyp (referred to as B5), and one FFPE large gastric polyp (referred to as G3). 
Exome Sequencing and Analysis. Slides were cut from original tissue blocks and sent to Ambry genetics for CLIA exome sequencing. The exome regions were captured using VCRome 2.0 capture kits (Roche-Nimblegen), which targets coding genes defined by Consensus Coding Sequence (CCDS), Vega and RefSeq gene annotation, for a total of ~37 million base pairs. The captured fragments were sequenced on the Illumina HiSeq. The reads were aligned to the reference genome using Novalin (PMID 19451168), duplicate reads were removed using Picard, and the alignment was further refined using GATK base recalibration and indel-realignment (PMID 20644199). This lead to an average coverage of more than 102x over the targeted regions, with more than 93% of the targeted bases covered at 20x or more. We called somatic and germline variants using Varscan (PMID: 22300766). We reported germline variants when they were identified in all three samples. Somatic variants were found in the polyps but not the germline. The somatic variants were further evaluated manually looking for sources of errors due to the effect of formalin fixation and subsequent misalignment of the reads. All variants were annotated using a combination of SNPEff (PMID 22728672), ANNOVAR (PMID 20601685) and VariantTools (PMID 22138362).
Supplementary Results
The two polyps harbored 13 and 25 non-silent somatic mutations, none of them in common, suggesting distinct origin (Supplementary Table 1). None of these somatic mutations affect known cancer genes (PMID:14993899, downloaded 08/28/2015). Whole exome sequencing revealed 9,307 non-silent germline variants common to both polyps and blood DNA samples, 591 being rare (present in less than 1% of the population) (http://exac.broadinstitute.org version 0.3), and 21 of them are likely deleterious leading to premature protein truncation (Supplementary Table 2). Among these, only one gene (CD84) has a known immune function and is affected by a rare frameshift deletion (Minor Allele Frequency MAF=7.35 10-5). Among DNA repair genes (Supplementary Table 3), we identified three rare variants (MAF<1%; Table S3). One (PRKDC A1877T) is extremely rare and has only been seen in 3/34,960 unrelated individuals (MAF=4.29x10-5)

Supplemental Table 1: List of all non-silent mutations identified in the discovery samples
	Sample
	Mutation Type
	Gene
	Effect
	Amino Acid Change*
	Normal Allelic Fraction
	Mutant Allelic Fraction?
	Chr
	Pos (hg19)
	Reference Allele
	Alternate Allele
	False Positive Comment

	G3
	NON_SYNONYMOUS_CODING
	AC005522.1
	MISSENSE
	G293E
	0.05
	0.27
	chr7
	76129758
	G
	A
	

	B5
	SPLICE_SITE_DONOR
	ACSS2
	NONE
	NA
	0.00
	0.23
	chr20
	33507379
	AGT
	A
	

	G3
	FRAME_SHIFT
	ASXL2
	NONE
	NA
	0.00
	0.21
	chr2
	25965295
	T
	TG
	

	G3
	NON_SYNONYMOUS_CODING
	ATF5
	MISSENSE
	L122P
	0.00
	0.19
	chr19
	50435865
	T
	C
	

	B5
	NON_SYNONYMOUS_CODING
	CASKIN2
	MISSENSE
	Q430K
	0.00
	0.16
	chr17
	73499977
	G
	T
	

	B5
	NON_SYNONYMOUS_CODING
	CCDC19
	MISSENSE
	A15T
	0.00
	0.10
	chr1
	159863056
	C
	T
	

	G3
	FRAME_SHIFT
	CXXC5
	NONE
	NA
	0.00
	0.25
	chr5
	139060699
	A
	AG
	

	G3
	NON_SYNONYMOUS_CODING
	FAM186A
	MISSENSE
	T1458P
	0.05
	0.13
	chr12
	50746243
	T
	G
	

	G3
	NON_SYNONYMOUS_CODING
	FCGR3B
	MISSENSE
	N118D
	0.02
	0.14
	chr1
	161599643
	T
	C
	

	G3
	NON_SYNONYMOUS_CODING
	FLG
	MISSENSE
	E2652D
	0.00
	0.13
	chr1
	152279406
	T
	G
	

	B5
	NON_SYNONYMOUS_CODING
	FMN2
	MISSENSE
	A1072V
	0.05
	0.35
	chr1
	240371327
	C
	T
	

	G3
	NON_SYNONYMOUS_CODING
	FMN2
	MISSENSE
	A1028V
	0.00
	0.11
	chr1
	240371195
	C
	T
	

	B5
	NON_SYNONYMOUS_CODING
	FMN2
	MISSENSE
	L966P
	0.04
	0.17
	chr1
	240371009
	T
	C
	

	B5
	FRAME_SHIFT
	GFAP
	NONE
	NA
	0.00
	0.20
	chr17
	42992748
	C
	CG
	

	B5
	NON_SYNONYMOUS_CODING
	HRNR
	MISSENSE
	L2662S
	0.00
	0.11
	chr1
	152186120
	A
	G
	

	G3
	FRAME_SHIFT
	KIAA0284
	NONE
	NA
	0.00
	0.24
	chr14
	105349787
	T
	TG
	

	G3
	NON_SYNONYMOUS_CODING
	KRTAP5-10
	MISSENSE
	D73G
	0.00
	0.16
	chr11
	71276851
	A
	G
	

	Sample
	Mutation Type
	Gene
	Effect
	Amino Acid Change*
	Normal Allelic Fraction
	Mutant Allelic Fraction?
	Chr
	Pos (hg19)
	Reference Allele
	Alternate Allele
	False Positive Comment

	B5
	NON_SYNONYMOUS_CODING
	MAGEC1
	MISSENSE
	L424F
	0.03
	0.10
	chrX
	140994462
	A
	C
	

	G3
	NON_SYNONYMOUS_CODING
	MAP3K4
	MISSENSE
	A1194V
	0.00
	0.10
	chr6
	161519378
	C
	T
	

	G3
	NON_SYNONYMOUS_CODING
	MUC2
	MISSENSE
	T1606P
	0.04
	0.22
	chr11
	1092997
	A
	C
	

	B5
	NON_SYNONYMOUS_CODING
	MUC20
	MISSENSE
	V325I
	0.05
	0.15
	chr3
	195452960
	G
	A
	

	G3
	NON_SYNONYMOUS_CODING
	MUC21
	MISSENSE
	E161G
	0.03
	0.16
	chr6
	30954434
	A
	G
	

	G3
	NON_SYNONYMOUS_CODING
	MUC4
	MISSENSE
	M1535T
	0.00
	0.11
	chr3
	195513847
	A
	G
	

	G3
	NON_SYNONYMOUS_CODING
	MUC4
	MISSENSE
	V1561A
	0.03
	0.10
	chr3
	195513769
	A
	G
	

	B5
	NON_SYNONYMOUS_CODING
	MUC4
	MISSENSE
	S2613G
	0.04
	0.14
	chr3
	195510614
	T
	C
	

	G3
	NON_SYNONYMOUS_CODING
	MUC5B
	MISSENSE
	N224D
	0.00
	0.13
	chr11
	1268133
	A
	G
	

	B5
	FRAME_SHIFT
	NF1
	NONE
	NA
	0.00
	0.27
	chr17
	29686010
	C
	CG
	likely misalignment

low coverage in normal

	G3
	FRAME_SHIFT
	NF1
	NONE
	NA
	0.00
	0.32
	chr17
	29686010
	C
	CG
	likely misalignment

low coverage in normal

	G3
	NON_SYNONYMOUS_CODING
	OR2T2
	MISSENSE
	L262Q
	0.00
	0.17
	chr1
	248616883
	T
	A
	

	G3
	NON_SYNONYMOUS_CODING
	PCLO
	MISSENSE
	S496P
	0.00
	0.11
	chr7
	82784471
	A
	G
	

	B5
	NON_SYNONYMOUS_CODING
	POTEF
	MISSENSE
	H896R
	0.04
	0.18
	chr2
	130832358
	T
	C
	poor mappability region

	G3
	NON_SYNONYMOUS_CODING
	POTEF
	MISSENSE
	H896R
	0.04
	0.14
	chr2
	130832358
	T
	C
	poor mappability region

	B5
	NON_SYNONYMOUS_CODING
	POTEF
	MISSENSE
	V930A
	0.02
	0.16
	chr2
	130832256
	A
	G
	poor mappability region

	Sample
	Mutation Type
	Gene
	Effect
	Amino Acid Change*
	Normal Allelic Fraction
	Mutant Allelic Fraction?
	Chr
	Pos (hg19)
	Reference Allele
	Alternate Allele
	False Positive Comment

	G3
	NON_SYNONYMOUS_CODING
	POTEF
	MISSENSE
	V930A
	0.02
	0.17
	chr2
	130832256
	A
	G
	poor mappability region

	B5
	NON_SYNONYMOUS_CODING
	POTEF
	MISSENSE
	V1039M
	0.02
	0.14
	chr2
	130831930
	C
	T
	poor mappability region

	G3
	NON_SYNONYMOUS_CODING
	POTEF
	MISSENSE
	V1039M
	0.02
	0.20
	chr2
	130831930
	C
	T
	

	G3
	FRAME_SHIFT
	RPTOR
	NONE
	NA
	0.00
	0.21
	chr17
	78914347
	C
	CG
	

	G3
	NON_SYNONYMOUS_CODING
	RRBP1
	MISSENSE
	Q456P
	0.04
	0.14
	chr20
	17639786
	T
	G
	

	G3
	NON_SYNONYMOUS_CODING
	SIGLEC11
	MISSENSE
	Q345R
	0.02
	0.16
	chr19
	50462640
	T
	C
	

	G3
	NON_SYNONYMOUS_CODING
	TPRX1
	MISSENSE
	S182P
	0.04
	0.22
	chr19
	48305694
	A
	G
	

	G3
	NON_SYNONYMOUS_CODING
	TPRX1
	MISSENSE
	S190P
	0.00
	0.18
	chr19
	48305670
	A
	G
	

	B5
	NON_SYNONYMOUS_CODING
	TPRX1
	MISSENSE
	S222P
	0.00
	0.13
	chr19
	48305574
	A
	G
	

	B5
	NON_SYNONYMOUS_CODING
	TRIOBP
	MISSENSE
	S444N
	0.01
	0.10
	chr22
	38119894
	G
	A
	likely misalignment

	G3
	NON_SYNONYMOUS_CODING
	TRIOBP
	MISSENSE
	S444N
	0.01
	0.11
	chr22
	38119894
	G
	A
	likely misalignment

	B5
	SPLICE_SITE_ACCEPTOR
	TRIP10
	NONE
	NA
	0.00
	0.25
	chr19
	6746034
	CGGTAG
	C
	

	G3
	NON_SYNONYMOUS_CODING
	TULP4
	MISSENSE
	T846P
	0.02
	0.17
	chr6
	158923231
	A
	C
	

	B5
	FRAME_SHIFT
	VPS16
	NONE
	NA
	0.01
	0.29
	chr20
	2843392
	T
	TG
	

	G3
	NON_SYNONYMOUS_CODING
	ZAN
	MISSENSE
	S916P
	0.01
	0.11
	chr7
	100350474
	T
	C
	


Somatic mutations shared between the two polyps are in bold(*).  
Codon number predicted by SNPeff may differ from other sources (COSMIC, UNIProt).

Supplementary Table 2: List of DNA repair genes

	DNA Repair Genes

	ALKBH2

	ALKBH3

	APEX1

	APEX2

	APLF

	APTX

	ATM

	ATR

	ATRIP

	BAP1

	BLM

	BRCA1

	BRCA2

	BRIP1

	C19orf40

	C1orf124

	C1orf86

	C7orf11

	CALR

	CCNH

	CDK7

	CETN2

	CHAF1A

	CHEK1

	CHEK2

	CLK2

	DCLRE1A

	DCLRE1B

	DCLRE1C

	DDB1

	DNA Repair Genes

	DDB2

	DMC1

	DUT

	EME1

	EME2

	ENDOV

	ERCC1

	ERCC2

	ERCC3

	ERCC4

	ERCC5

	ERCC6

	ERCC8

	EXO1

	FAN1

	FANCA

	FANCB

	FANCC

	FANCD2

	FANCE

	FANCF

	FANCG

	FANCI

	FANCL

	FANCM

	FEN1

	GEN1

	GTF2H1

	GTF2H2

	GTF2H3

	GTF2H4

	DNA Repair Genes

	GTF2H5

	H2AFX

	HELQ

	HLTF

	HUS1

	KIAA1530

	LIG1

	LIG3

	LIG4

	MAD2L2

	MBD4

	MDC1

	MGMT

	MLH1

	MLH3

	MMS19

	MNAT1

	MPG

	MRE11A

	MSH2

	MSH3

	MSH4

	MSH5

	MSH6

	MUS81

	MUTYH

	NBN

	NEIL1

	NEIL2

	NEIL3

	NHEJ1

	DNA Repair Genes

	NTHL1

	NUDT1

	OBFC2B

	OGG1

	PALB2

	PARP1

	PARP2

	PARP3

	PCNA

	PER1

	PMS1

	PMS2

	PNKP

	POLB

	POLD1

	POLE

	POLG

	POLH

	POLI

	POLK

	POLL

	POLM

	POLN

	POLQ

	PRKDC

	PRPF19

	RAD1

	RAD17

	RAD18

	RAD23A

	RAD23B

	DNA Repair Genes

	RAD50

	RAD51

	RAD51B

	RAD51C

	RAD51D

	RAD52

	RAD54B

	RAD54L

	RAD9A

	RBBP8

	RDM1

	RECQL

	RECQL4

	RECQL5

	REV1

	REV3L

	RIF1

	RNF168

	RNF4

	RNF8

	RPA1

	RPA2

	RPA3

	RPA4

	RRM2B

	SETMAR

	SHFM1

	SHPRH

	SLX1B

	SLX4

	SMUG1

	DNA Repair Genes

	SPO11

	TDG

	TDP1

	TDP2

	TOPBP1

	TP53

	TP53BP1

	TREX1

	TREX2

	UBE2A

	UBE2B

	UBE2N

	UBE2V2

	UNG

	WRN

	XAB2

	XPA

	XPC

	XRCC1

	XRCC2

	XRCC3

	XRCC4

	XRCC5

	XRCC6


Supplementary Table 3: Non-silent rare (MAF<1%) variants in DNA repair genes
	chr
	pos
	ref
	alt
	gene
	effect
	type
	ExAC Caucasian MAF
	ExAC All MAF
	rsid

	11
	108183167
	A
	G
	ATM
	p.N1983S
	nonsynonymous SNV
	0.00E+00
	0.00E+00
	rs659243

	16
	30779716
	A
	G
	RNF40
	p.Q515R
	nonsynonymous SNV
	0.00E+00
	0.00E+00
	rs7195142

	4
	84376743
	A
	T
	HELQ
	p.V35E
	nonsynonymous SNV
	1.48E-05
	8.13E-06
	rs6831595

	19
	44047826
	T
	A
	XRCC1
	p.N576Y
	nonsynonymous SNV
	1.48E-05
	2.44E-05
	rs2682557

	13
	103527930
	G
	C
	BIVM-ERCC5,ERCC5
	p.G1534R
	nonsynonymous SNV
	2.96E-05
	6.92E-04
	rs9514067

	13
	103527849
	G
	C
	BIVM-ERCC5,ERCC5
	p.G1507R
	nonsynonymous SNV
	4.43E-05
	5.78E-04
	rs9514066

	8
	48805817
	-
	G
	PRKDC
	L1243fs
	frameshift insertion
	4.57E-05
	4.22E-05
	rs11411516

	8
	48739368
	C
	T
	PRKDC
	p.A2877T
	nonsynonymous SNV
	5.13E-05
	4.22E-05
	.

	14
	75513883
	T
	C
	MLH3
	p.N826D
	nonsynonymous SNV
	7.39E-05
	3.25E-03
	rs175081

	3
	121263720
	C
	A
	POLQ
	p.R66I
	nonsynonymous SNV
	8.86E-05
	3.61E-03
	rs702017

	10
	50724016
	C
	T
	ERCC6-PGBD3,PGBD3
	p.R850K
	nonsynonymous SNV
	1.77E-04
	1.77E-03
	rs386592018;rs4253072

	2
	17954027
	G
	A
	GEN1
	p.S310N
	nonsynonymous SNV
	2.08E-04
	6.76E-03
	rs300175

	13
	32929387
	T
	C
	BRCA2
	p.V2466A
	nonsynonymous SNV
	3.99E-04
	6.33E-03
	rs169547

	11
	65788072
	C
	T
	CATSPER1
	p.V652I
	nonsynonymous SNV
	4.10E-04
	2.03E-02
	rs3814747

	10
	116931102
	-
	TT
	ATRNL1
	p.L467fs
	frameshift insertion
	6.92E-04
	1.36E-02
	rs3086141

	8
	145742514
	A
	G
	RECQL4
	p.S92P
	nonsynonymous SNV
	9.10E-04
	2.66E-02
	rs2721190

	8
	145742480
	G
	A
	RECQL4
	p.P103L
	nonsynonymous SNV
	1.07E-03
	6.37E-04
	rs199543866

	chr
	pos
	ref
	alt
	gene
	effect
	type
	ExAC Caucasian MAF
	ExAC All MAF
	rsid

	1
	55119546
	A
	G
	MROH7
	p.E316G
	nonsynonymous SNV
	1.42E-03
	1.28E-02
	rs1655518

	8
	145223288
	C
	T
	MROH1
	p.A38V
	nonsynonymous SNV
	3.09E-03
	5.39E-02
	rs34819224

	21
	43221483
	A
	G
	PRDM15
	p.S1152P
	nonsynonymous SNV
	4.47E-03
	3.02E-03
	rs3850706

	3
	142284987
	G
	A
	ATR
	p.H90Y
	nonsynonymous SNV
	7.31E-03
	7.51E-03
	rs28897763

	3
	51978220
	A
	G
	PARP3
	p.H100R
	nonsynonymous SNV
	9.97E-03
	7.29E-03
	rs28547534


