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Supplementary Table S1. Human Mutagenesis Panel targets
	Contig
	Start
	End
	Description
	Location relative to genes
	Gene (Genome Data Viewer NCBI)

	chr1
	84597127
	84599527
	region_208
	Genic/ intergenic
	LINC01461

	chr2
	40162767
	40165167
	region_2896
	Genic
	SLC8A1-AS1

	chr4
	22386244
	22388644
	region_4173
	Genic/ intergenic
	ADGRA3

	chr6
	155239014
	155241414
	region_5020
	Genic
	TIAM2

	chr7
	11732774
	11735174
	region_5144
	Genic
	THSD7A

	chr8
	51513056
	51515456
	region_5520
	Genic
	PXDNL

	chr9
	23709463
	23711863
	region_5739
	Genic
	ELAVL2

	chr10
	128969037
	128971437
	region_784
	Intergenic

	chr11
	108510787
	108513187
	region_1111
	Genic
	EXPH5

	chr12
	114115043
	114117443
	region_1355
	Intergenic

	chr13
	75803912
	75806312
	region_1501
	Genic
	LMO7

	chr14
	74661755
	74664155
	region_1725
	Genic
	AREL1

	chr15
	46089737
	46092137
	region_1904
	Intergenic

	chr16
	51754103
	51756503
	region_2115
	Genic/ intergenic
	LOC105371257

	chr17
	70672726
	70675126
	region_2378
	Intergenic

	chr18
	5749264
	5751664
	region_2457
	Genic
	MIR3976HG

	chr19
	31831021
	31833421
	region_2739
	Genic/ intergenic
	LINC01837

	chr20
	24153684
	24156084
	region_3388
	Genic
	LINC01721

	chr21
	23665976
	23668376
	region_3515
	Intergenic

	chr22
	48262370
	48264770
	region_3703
	Intergenic




Supplementary Table S2a. Performance metrics of the assay across the different samples
	TS ID
	Manuscript ID
	Raw Reads
	Raw Reads (Million)
	Median Insert Size (bp)
	% Selected Bases
	Peak Tag Family Size (SSCS)
	Mean Duplex Depth
	Peak Duplex Depth
	% Mean GE to Duplex Conversion
	Informative Duplex Bases
	Informative Duplex Bases (Billion)

	DNA03182
	participant_1_sperm
	366 342 402
	366
	236
	99,7%
	12
	23 925
	33 266
	13,3%
	1 478 243 267
	1,5

	DNA03183
	participant_2_sperm
	422 609 132
	423
	235
	99,7%
	12
	27 563
	38 239
	15,3%
	1 711 284 113
	1,7

	DNA03184
	participant_3_sperm
	388 288 156
	388
	243
	99,7%
	12
	25 707
	37 323
	14,3%
	1 571 270 750
	1,6

	DNA03185
	participant_4_sperm
	471 285 392
	471
	230
	99,8%
	13
	27 493
	37 599
	15,3%
	1 730 738 612
	1,7

	DNA03186
	participant_5_sperm
	431 398 728
	431
	243
	99,7%
	13
	26 095
	35 663
	14,5%
	1 605 731 308
	1,6

	DNA03187
	participant_6_sperm
	383 324 142
	383
	247
	99,6%
	10
	27 165
	39 371
	15,1%
	1 662 004 914
	1,7

	DNA03188
	participant_1_blood
	498 369 320
	498
	235
	99,8%
	14
	28 571
	37 022
	15,9%
	1 787 958 086
	1,8

	DNA03189
	participant_2_blood
	505 653 666
	506
	241
	99,7%
	15
	28 518
	36 733
	15,8%
	1 772 275 492
	1,8

	DNA03190
	participant_3_blood
	399 911 138
	400
	233
	99,8%
	12
	25 376
	33 898
	14,1%
	1 585 922 902
	1,6

	DNA03191
	participant_4_blood
	511 885 874
	512
	229
	99,8%
	15
	28 198
	37 033
	15,7%
	1 780 117 317
	1,8

	DNA03192
	participant_5_blood
	562 685 276
	563
	233
	99,8%
	17
	28 231
	35 898
	15,7%
	1 777 523 729
	1,8

	DNA03193
	participant_6_blood
	479 279 498
	479
	241
	99,8%
	14
	27 641
	35 211
	15,4%
	1 729 165 358
	1,7

	DTC
	TS_control_blood
	411 376 602
	411
	250
	99,7%
	11
	27 104
	36 448
	15,1%
	1 673 487 528
	1,7


Abbreviations: DTC, DNA Technical Control; TS, TwinStrand







Supplementary Table S2b. Performance metrics of the assay across the different loci
	Locus
	min Mean Duplex Depth
	max Mean Duplex Depth
	mean Mean Duplex Depth

	chr1
	24310
	29884
	27829

	chr2
	25556
	30750
	28887

	chr4
	21894
	27514
	25496

	chr6
	26268
	31120
	29469

	chr7
	18557
	23523
	20715

	chr8
	23176
	28596
	26603

	chr9
	20350
	25685
	23592

	chr10
	24621
	29195
	27770

	chr11
	25751
	31353
	29369

	chr12
	27856
	32512
	30684

	chr13
	24344
	29646
	27828

	chr14
	26841
	30747
	29542

	chr15
	21553
	27317
	25061

	chr16
	24508
	28503
	27205

	chr17
	21871
	27028
	25139

	chr18
	25482
	30037
	28640

	chr19
	24101
	28708
	27202

	chr20
	26805
	31538
	29832

	chr21
	16537
	22370
	19591

	chr22
	27711
	33141
	30439

	
	
	
	















Supplementary Table S3. Locations, number, and frequency of SNV mutations across the loci in the Duplex Sequencing Human Mutagenesis panel in blood from the six men.

	Location, 
Chromosome 
	Type 
	SNVs
	Total duplex bases
	SNV MF

	 1
	Genic/intergenic
	21
	4.1 x 108
	5.1 x 10-8

	 2
	Genic
	63
	4.2 x 108
	1.5 x 10-7

	 4
	Genic/intergenic
	53
	3.8 x 108
	1.4 x 10-7

	 6
	Genic
	30
	4.3 x 108
	7.0 x 10-8

	 7
	Genic
	38
	3.1 x 108
	1.2 x 10-7

	 8
	Genic
	62
	3.9 x 108
	1.6 x 10-7

	 9
	Genic
	56
	3.5 x 108
	1.6 x 10-7

	 10
	Intergenic
	60
	4.0 x 108
	1.5 x 10-7

	 11
	Genic
	26
	4.4 x 108
	6.0 x 10-8

	 12
	Intergenic
	74
	4.4 x 108
	1.7 x 10-7

	 13
	Genic
	21
	4.1 x 108
	5.1 x 10-8

	 14
	Genic
	14
	4.3 x 108
	3.3 x 10-8

	 15
	Intergenic
	49
	3.7 x 108
	1.3 x 10-7

	 16
	Genic/intergenic
	62
	3.8 x 108
	1.6 x 10-7

	 17
	Intergenic
	41
	3.7 x 108
	1.1 x 10-7

	 18
	Genic
	68
	4.2 x 108
	1.6 x 10-7

	 19
	Genic/intergenic
	57
	4.0 x 108
	1.4 x 10-7

	 20
	Genic
	48
	4.3 x 108
	1.1 x 10-7

	 21
	Intergenic
	41
	3.0 x 108
	1.4 x 10-7

	 22
	Intergenic
	66
	4.3 x 108
	1.5 x 10-7

	TOTAL
	
	950
	79 x 108
	1.2 x 10-7













Supplementary Table S4. Locations, number, and frequency of SNV mutations across the loci in the Duplex Sequencing Human Mutagenesis panel in the sperm DNA of the six men.
	
	
	SNV mutations

	Location,
Chromosome
	Type 
	SNVs
	Total duplex bases
	SNV MF

	 1
	Genic/intergenic
	11
	3.8 x 108
	2.9 x 10-8

	 2
	Genic
	12
	4.0 x 108
	3.0 x 10-8

	 4
	Genic/intergenic
	6
	3.4 x 108
	1.8 x 10-8

	 6
	Genic
	14
	4.1 x 108
	3.4 x 10-8

	 7
	Genic
	4
	2.8 x 108
	1.4 x 10-8

	 8
	Genic
	14
	3.6 x 108
	3.9 x 10-8

	 9
	Genic
	9
	3.2 x 108
	2.8 x 10-8

	 10
	Intergenic
	16
	3.9 x 108
	4.1 x 10-8

	 11
	Genic
	3
	4.0 x 108
	7.0 x 10-9

	 12
	Intergenic
	6
	4.4 x 108
	1.4 x 10-8

	 13
	Genic
	10
	3.8 x 108
	2.6 x 10-8

	 14
	Genic
	13
	4.2 x 108
	3.1 x 10-8

	 15
	Intergenic
	3
	3.4 x 108
	8.7 x 10-9

	 16
	Genic/intergenic
	9
	3.7 x 108
	2.5 x 10-8

	 17
	Intergenic
	7
	3.5 x 108
	2.0 x 10-8

	 18
	Genic
	7
	4.0 x 108
	1.8 x 10-8

	 19
	Genic/intergenic
	10
	3.8 x 108
	2.7 x 10-8

	 20
	Genic
	10
	3.8 x 108
	2.7 x 10-8

	 21
	Intergenic
	5
	2.6 x 108
	1.9 x 10-8

	 22
	Intergenic
	14
	4.4 x 108
	3.2 x 10-8

	TOTAL
	
	184
	7.5 x 109
	2.5 x 10-8














Supplementary Table S5. Subtypes of SNV base substitutions in blood
	Base substitution subtype
	Numbers
	Mutation Frequency
Mean (per bp)
	Standard deviation 
(per bp)
	Proportion (%)

	C>A
	131
	3.9 x 10-8 
	1.2 x 10-8
	14%

	C>G
	59
	1.8 x 10-8 
	7.7 x 10-9
	6.2%

	C>T
	506
	1.5 x 10-7 
	2.2 x 10-8
	53%

	T>A
	79
	1.7 x 10-8
	7.0 x 10-9
	8.3%

	T>C
	118
	2.6 x 10-8
	6.5 x 10-9
	12%

	T>G
	57
	1.3 x 10-8
	6.5 x 10-9
	6.0%

	Total
	950

	NA
	NA
	100%




Supplementary Table S6. Subtypes of base substitutions in sperm
	Base substitution subtype
	Numbers
	Mutation frequency
Mean (per bp)
	Standard deviation
	Proportion (%)

	C>A
	14
	4.3 x 10-9
	2.5 x 10-9
	7.6%

	C>G
	16
	5.1 x 10-9
	3.4 x 10-9
	8.7%

	C>T
	84
	2.6 x 10-8
	5.3 x 10-9
	46%

	T>A
	12
	2.8 x 10-9
	2.2 x 10-9
	6.5%

	T>C
	47
	1.1 x 10-8
	2.5 x 10-9
	26%

	T>G
	11
	2.6 x 10-9
	1.3 x 10-9
	6.0%

	Total
	184
	NA
	NA
	100%






Supplementary Table S7. Subtypes, numbers, and MF of indels in blood
	Indels
	MNVs
	SVs

	1-2 bp
	3-20 bp
	>20 bp
	
	

	Number
	MF
	Number
	MF
	Number
	MF
	Number
	MF
	Number
	MF

	35
	4.4 x 10-9
	18
	2.3 x 10-9
	12
	1.5 x 10-9
	10
	1.3 x 10-9
	3
	3.8 x 10-10

	Ins
	Del
	Ins
	Del
	Ins
	Del
	Ins
	Del
	Ins
	Del
	Ins
	Del

	8
	27
	1.0 x 10-9
	3.4 x 10-9
	1
	12
	1.3 x 10-10
	1.5 x 10-9
	7
	5
	8.9 x 10-10
	6.3 x 10-10


Abbreviations: Del, deletions; Ins, insertions


Supplementary Table S8. Subtypes, numbers, and MF of indels in sperm
	Indels
	MNVs
	SVs

	1-2 bp
	3-20 bp
	>20 bp
	
	

	Number
	MF
	Number
	MF
	Number
	MF
	Number
	MF
	Number
	MF

	33
	4.4 x 10-9
	59
	7.9 x 10-9
	446
	7.0 x 10-8
	3
	4.0 x 10-10
	68
	9.1 x 10-9

	Ins
	Del
	Ins
	Del
	Ins
	Del
	Ins
	Del
	Ins
	Del
	Ins
	Del

	7
	26
	9.4 x 10-10
	3.5 x 10-9
	1
	58
	1.3 x 10-10
	7.8 x 10-9
	262
	184
	3.5 x 10-8
	2.5 x 10-8


Abbreviations: Del, deletions; Ins, insertions
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Supplementary Figure S1. The bioinformatics workflow used in the study
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Supplementary Figure S2. Mutations appearing more than once in the same sample were assumed to have arisen from clonal expansion and counted only once. Each row represents a duplex consensus sequence (representing one original DNA molecule) of a specific stretch of DNA that, which is mutated or not at the specific base-pair. 













Supplementary Figure S3. SNV mutation frequency in sperm vs in blood in the 20 different loci. R2 value derived from graph in Excel.
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Supplementary Figure S4. Histograms of allele sizes for variants longer than 20 bp, with separate panels for tissues and variant types. For consistency with mutation frequency calculations, only variants with VAF < 1% are included.
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Supplementary Figure S5. Schematic showing the relationship between allele length and fragment size for a D-A junction-containing molecule arising from circular DNA or a chromosomal tandem duplication. If a 400 bp long reference allele ABCD (A) forms a circular DNA (Bi), one cleavage by the fragmentation enzyme (scissors) will yield a linear fragment with length equal to the allele length of 400 bp (Ci). Two or more cleavages of the circular DNA molecule with yield fragments smaller than the allele length (not shown). A chromosomal TD of ABCD (Bii) can be cleaved into fragments smaller than (not shown), equal to (Ci), or larger than (Cii) the allele length of 400 bp. Note that the longer fragment (Cii) includes multiple copies of the reference allele sequences C and D.



MF in blood per 107 bases	
5.0764279678827258	14.88035661310316	5.979261359720967	16.984765737010331	5.0905016903459313	3.2860009232395138	13.32435072682294	16.334176081975563	11.124153170787521	16.32348217745324	14.351520033565029	14.86463786507332	11.261673851114072	13.844239107365331	15.36660150094537	13.884599799202491	6.9751150749253732	12.262446916875717	15.734934251564541	15.970931216829779	2.9019622316738549	4.1233313454667018	0.74787490038275162	1.358223063749062	2.6309095885815159	3.1149938758980795	0.87436812148260834	2.4505002422605382	2.026382791820696	1.748415751745265	2.6597115210391489	3.0155500380985854	2.5903649641967053	1.9339090975234121	3.1898114869258398	1.7463127254393318	3.4163212757722761	1.440568399887497	3.860075920469499	2.817745744419653	3.41632E-08	1.44057E-08	3.86008E-08	2.81775E-08	5.0764279678827262E-8	1.488035661310316E-7	5.9792613597209669E-8	1.6984765737010329E-7	5.0905016903459308E-8	3.286000923239514E-8	1.332435072682294E-7	1.6334176081975561E-7	1.1124153170787521E-7	1.6323482177453241E-7	1.4351520033565029E-7	1.4864637865073321E-7	1.1261673851114071E-7	1.3844239107365331E-7	1.536660150094537E-7	1.3884599799202491E-7	6.9751150749253729E-8	1.2262446916875719E-7	1.573493425156454E-7	1.5970931216829781E-7	2.901962231673855E-8	4.1233313454667017E-8	7.4787490038275166E-9	1.3582230637490621E-8	2.6309095885815159E-8	3.1149938758980793E-8	8.7436812148260839E-9	2.4505002422605381E-8	2.0263827918206958E-8	1.7484157517452649E-8	2.659711521039149E-8	3.0155500380985852E-8	2.590364964196705E-8	1.9339090975234121E-8	3.1898114869258399E-8	1.7463127254393319E-8	3.416321275772276E-8	1.440568399887497E-8	3.860075920469499E-8	2.817745744419653E-8	Mutations in blood per 108 bases 


Mutations in sperm per 108 bases 



image1.png
Duplex Sequencing Bioinformatics Workflow

Balancod Overap
Hars chppig





image2.jpeg
‘Somatic clonal mutation

Min method:
|+ Counted as one
single event

Max method:
L+ Counted as 3
events





image3.emf
count

blood sperm

o
@
@
2
-]
=
wn
‘ @
g.
- i 1.LL..-.|. [ >
=
<
()
%)
(@]
A - - - - - :

0 1000 2000 3000 O 1000 2000 3000

indel length










blood sperm

d

e

l

e

t

i

o

n

i

n

s

e

r

t

i

o

n

i

n

v

e

r

s

i

o

n

0 1000 2000 30000 1000 2000 3000

0

10

20

30

40

50

0

10

20

30

40

50

0

10

20

30

40

50

indel length

c

o

u

n

t


image4.png




