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Supplementary Note 1:
Extended Methods

Cohorts:

The UK Biobank, a population-based cohort of approximately 500,000 participants recruited
from 2006-2010, had existing genomic and longitudinal phenotypic data®. Baseline assessments
were conducted at 22 assessment centres across the UK with sample collections including blood-
derived DNA. Of 488,377 genotyped individuals, we analyzed 445,101 participants consenting
to genetic analyses and who passed sample quality control criteria for mCA calling, had
genotypic-phenotypic sex concordance, no 1% or 2™ degree relatives (random exclusion of one
from each pair), and no prevalent hematologic cancer at time of blood draw. Genome-wide
genotyping of blood-derived DNA was performed by UK Biobank using two genotyping arrays
sharing 95% of marker content: Applied Biosystems UK BiLEVE Axiom Array (807,411
markers in 49,950 participants) and Applied Biosystems UK Biobank Axiom Array (825,927
markers in 438,427 participants) both by Affymetrix (Santa Clara, CA)?. Secondary use of the
data was approved by the Massachusetts General Hospital Institutional Review Board (protocol

2013P001840) and facilitated through UK Biobank Applications 7089 and 21552.

The MGB Biobank (MGBB) contains genotypic and clinical data from >105,000 patients who
consented to broad-based research across 7 regional hospitals®. Baseline phenotypes were
ascertained from the electronic medical record (EMR) and surveys on lifestyle, environment, and
family history. Of the approximately 36,000 genotyped individuals, 27,778 samples had
available probe raw intensity data (IDAT) files for mCA calling. Blood-derived DNA samples

were genotyped using three versions of the Multi-Ethnic Genotyping Array (MEGA) SNP array



offered by Illumina. Secondary use of the data was approved by the Massachusetts General

Hospital Institutional Review Board (protocol 2020P000904).

The FinnGen project (https://www.finngen.fi/en), launched in 2017, covers the whole of Finland
and aims to improve health of people around the world through genetic studies. The latest
released version (R6) contains genotypic, demographic, and extensive health (e.g. national
inpatient/outpatient registers since 1969/1998, cancer register since 1953, and drug
reimbursement register since 1964) information from 269,077 Finnish individuals. Blood-
derived DNA samples were genotyped using two versions of FinnGen ThermoFisher Axiom
custom array (https://www.finngen.fi/en/researchers/genotyping) provided by the Thermo Fisher

genotyping service facility.

Biobank Japan (BBJ) is a hospital-based registry that collected clinical, DNA, and serum
samples from approximately 200,000 consented patients with one or more of 47 target diseases
at a total of 66 hospitals between 2003-20074. Blood DNA was genotyped in three batches using
different arrays or set of arrays, namely: (1) a combination of [llumina Infinium Omni Express
and Human Exome; (2) Infinium Omni Express Exome v.1.0; and (3) Infinium Omni Express
Exome v.1.2, which capture very similar SNPs. These analyses were approved by the ethics
committees of RIKEN Center for Integrative Medical Sciences and the Institute of Medical

Sciences, the University of Tokyo.

Mosaic chromosomal alteration detection:



Mosaic chromosomal alteration (mCA) detection in the UK Biobank was as described
previously>®. Briefly, genotype intensities were transformed to log2(R ratio) (LRR) and B-allele
frequency (BAF values) to estimate total and relative allelic intensities, respectively. Re-phasing
was performed using Eagle2” and mCA calling was performed by leveraging long-range phase
information to search for allelic imbalances between maternal and paternal allelic fractions
across contiguous genomic segments. Constitutional duplications and low-quality calls were
filtered out and cell fraction was estimated as previously described®. UK Biobank mCA calls

were obtained from dataset Return 2062 generated from UK Biobank application 19808.

Detection of mCAs in the MGB Biobank was performed starting from raw IDAT intensity files
from the Illumina Multi-Ethnic Global Array (MEGA). Genotype clustering was performed
using the Illumina GenCall algorithm. The resulting GTC genotype files were converted to VCF
files using the beftools gte2vef plugin (https://github.com/freeseek/gtc2vct). Genotype phasing
across the whole cohort was performed using SHAPEIT4* in windows of a maximum of 20
centimorgans with 2 centimorgans of overlap between consecutive windows. Phased genotypes
were ligated across overlapping windows using beftools concat

(https://github.com/samtools/bcftools). mCA detection in the MGB Biobank was performed with

MoChA!? (https://github.com/freeseek/mocha). A pipeline to execute the whole workflow from

raw files all the way to final mCA calls is available in WDL format for the Cromwell execution
engine® as part of MoChA. We excluded 160 samples with phased B-allele frequency (BAF)
auto-correlation >0.05, indicative of contamination or other potential sources of poor DNA
quality, and 67 samples with phenotype-genotype sex discordance (Supplementary Note 2). We

removed likely germline copy number polymorphisms (lod baf phase <20 for autosomal



variants and lod_baf phase <5 for sex chromosome variants), constitutional or inborn
duplications (mCAs <2Mb with relative coverage >2.25, and mCAs 2-10Mb with relative
coverage >2.4) and deletions (filtering out mCAs with relative coverage <0.5) (Supplementary
Note 3).

FinnGen blood samples are genotyped by two versions of FinnGen ThermoFisher Axiom custom
array. The detection of mCAs in FinnGen was performed starting from the genotype/intensity
tables of 201,322 samples by using the “txt” mode of the MoChA WDL pipeline

(https://github.com/freeseek/mocha). The input genotype/intensity tables for mCA detection

were directly provided by the Thermo Fisher genotyping service, which performed genotype
calling from the raw CEL files for each batch using the apt-probeset-genotype tool. Genotype
phasing across the whole cohort was performed using SHAPEIT44 in windows of a maximum of
20 centimorgans with 2 centimorgans of overlap between consecutive windows. Phased
genotypes were ligated across overlapping windows using bcftools concat

(https://github.com/samtools/bcftools). We excluded 215 samples with phased B-allele frequency

(BAF) auto-correlation >0.05, indicative of contamination or other potential sources of poor
DNA quality, and 83 samples with phenotype-genotype sex discordance (Supplementary Note
4). We removed likely germline copy number polymorphisms (LOD _BAF PHASE <20 for
autosomal variants and LOD BAF PHASE <S5 for sex chromosome variants, and

LOD BAF PHASE <10 unless they are larger than SMbp (or 10 Mbp if they span the
centromere)), constitutional or inborn duplications (0.5-5Mbp mCAs with relative coverage >2.5
and Bdev<0.1 and 5-10Mbp mCAs with relative coverage >2.75) and deletions (filtering out

mCAs with relative coverage <0.5) (Supplementary Note 5). After further removing 1st or 2nd



degree relatives, individuals with any prevalent hematologic cancer history at time of blood draw

for genotyping, there were 175,690 samples remaining for analyses.

The detection of mCAs in the BBJ was as described previously®. Briefly, genotyping intensity
data was analysed across variants shared between the three primary arrays, and used to compute
BAF and LRR. Phasing was performed using the Eagle2 software. Mosaic events were called as

previously described>.

Other phenotype definitions:

Covariate definitions in the UK Biobank, including type 2 diabetes mellitus, hypertension,
coronary artery disease, asthma, and chronic obstructive pulmonary disease, are provided in
Supplementary Data 6. Cancer cases in the UK Biobank were identified using the cancer
register (Category 100092) in combination with inpatient ICD-10 registry (Field IDs
41270/41280) and hematologic cancer cases were identified using the cancer registry’s Field ID
40011 (hematological cancer identified from biopsy), Field ID 40005/40006 C81-96, D45-47,

and inpatient ICD-10 registry (Field ID 41270/41280 C81-96, D45-47).

In the MGBB, cancer cases were identified using ICD-10 C00-D49, and hematologic cancer
cases were identified using C81-96, D45-47. Other phenotype definitions in the MGBB are
provided in Supplementary Data 7. Smoking status in MGBB was defined using a combination
of electronic health record data and survey data. Follow-up time was coded as time from blood

draw for genotyping to event (development of incident phenotype) or, for controls, time from



sample collection to either censor date (10/31/19) or date of death if the patient died prior to the

last censor.

Cancer and covariate phenotype definitions from FinnGen grouped across ICD 8, 9, and 10
codes are provided in Supplementary Data 6. Smoking status in FinGen was defined based on
survey data. Follow-up time was coded as time from blood draw for genotyping to event
(development of incident phenotype) or, for controls, time from sample collection to either

censor date (12/31/19) or date of death if the patient died prior to the last censor.

Secondary statistical analyses:

Secondary associations were performed across other mCA exposures: all mCAs, all expanded
autosomal mCAs, all autosomal mCAs, all ChrX mCAs, expanded ChrX mCAs, all ChrY mCAs,
and expanded ChrY mCAs. Of note, approximately 99% of ChrX and ChrY mCA calls were loss
of ChrX and ChrY (mLOX and mLOY, respectively). P-value threshold for significance among
the secondary exposures was 0.05/10/7=0.0007. Additionally, associations of expanded
autosomal mCAs with 20 secondary sub-outcomes separate from the organ system infections
(listed under “category” in Supplementary Data 1) were performed to detect infection-specific
associations. All association analyses were performed adjusted for age, age?, sex, current or prior
smoking history, and principal components 1-10 of genetic ancestry. P-value threshold for
significance across these secondary analyses accounting for multiple hypothesis-testing was

0.05/20=0.0025.

Sensitivity analyses:



Further sensitivity analyses were performed in the UK Biobank expanded autosomal mCA and
infection associations. First, stratified cancer analyses were performed among individuals with
antecedent cancer prior to their incident infection in both the UK and MGB Biobanks,
additionally stratifying for the same aforementioned covariates (age, age2, sex, ever smoking
status, and the first ten principal components of genetic ancestry). Secondly, interaction analysis
was performed using a mCA x antecedent cancer term in the model to analyze the interaction
between mCAs and antecedent cancer prior to incident infection. Thirdly, for the incident sepsis
association, adding four sets of covariates to the Cox proportional hazards model: 1) normalized
body mass index and type 2 diabetes mellitus, 2) any antecedent cancer prior to incident
infection, 3) adjusting for a more comprehensive 25-factor smoking phenotype!?, and 4)
adjusting for normalized leukocyte count, lymphocyte count, and lymphocyte percentage at
baseline visit. Fourthly, we evaluated the association of expanded autosomal mCAs incident
sepsis and pneumonia associations among subgroups of individuals with cancer prior to infection
including: prevalent solid cancer, incident hematologic cancer, and incident solid cancer prior to
infection, in models adjusted for age, age2, sex, ever smoking status, and the first ten principal
components of genetic ancestry. Lastly, we further evaluated the association of expanded
autosomal mCAs with incident pneumonia and sepsis in separate models adjusted for different
predictors of cancer morbidity including chemotherapy, neutropenia, aplastic anemia, decreased
white blood cell count, bone marrow or stem cell transplant, and radiation effects prior to
infection (with these phenotypes defined using the Vanderbilt ICD-10 and ICD-9 phecode
groupings'!), in the same aforementioned models adjusted for age, age?, sex, ever smoking

status, and the first ten principal components of genetic ancestry.
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Supplementary Figures:
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Supplementary Note 2: MGB Biobank mCA sample quality control analyses. A. plotting
sample-level phased B allele frequency (BAF) auto-correlation across consecutive phased
heterozygous sites versus Log R Ratio (LRR) of intensities using local GC content. B. Showing
sex mismatches between MoChA-derived sex computed using the chrX nonPAR region versus
reported sex. LRR=Log R Ratio, MoChA = mosaic chromosomal alterations caller, BAF=B
allele frequency, nonPAR = Non-pseudoautosomal region
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Supplementary Note 3: MGB Biobank mCA variant quality control analyses. Plots A. and C.
represent mCAs carried among the quality-control filtered sample set, and after removal of likely
germline variants (LOD BAF PHASE <20 for autosomal or mCAs annotated as known
germline copy number polymorphisms). Plots B. and D. reflect additional variant quality control
filters to remove constitutional duplications (0-2Mbp mCAs with relative coverage >2.25 and 2-
10Mbp mCAs with relative coverage >2.4) and remove constitutional deletions (mCAs with
relative coverage <0.5). CN-LOH = copy-neutral loss of heterozygosity, LOD BAF PHASE =
log odds score for mCA model based on BAF and genotype phase, mCA = mosaic chromosomal

alteration
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Supplementary Note 4: FinnGen mCA sample quality control analyses. A. plotting sample-
level phased B allele frequency (BAF) auto-correlation across consecutive phased heterozygous
sites versus Log R Ratio (LRR) of intensities using local GC content. B. Showing sex
mismatches between MoChA-derived sex computed using the chrX nonPAR region versus
reported sex. LRR=Log R Ratio, MoChA = mosaic chromosomal alterations caller, BAF=B
allele frequency, nonPAR = Non-pseudoautosomal region

13



count

2-10 Mbp

0-2 Mbp 2-10 Mbp 0-2 Mbp

" ascpaads * ¥ - .
R N Wr

"

Relative coverage (rescaled ZLRR)
Relative coverage (rescaled ZLRR)

10-50 Mbp 50-250 Mbp 10-50 Mbp 50-250 Mbp
: ) S ¢
3 o ; 31
21 . G 2 S
Ny, 2 A e Ry, A A
4 TR 2 T
14 T & 14 e &
04 04
-0.05 000 005 010 015 020-005 0.00 005 010 0.15 0.20 -O.'OS O.E)O 0.65 O.'10 0.‘15 O.'ZO -O.'OS OA'OO O.EJS OA'10 0.'15 0.'20
BAF deviation (Bdev) BAF deviation (Bdev)
CN-LOH Gain Loss Undetermined CN-LOH Gain Loss Undetermined

D.

2000
200 —

1500 -

€

3

(]

o
1000

' 1001
500

0
12 3 456 7 8 9101112131415 1617 18 19 20 21 22 12 3 45 6 7 8 9101112131415 16 17 18 19 20 21 22
chrom chrom
D CN-LOH . Gain - Loss . Undetermined D CN-LOH . Gain . Loss . Undetermined

Supplementary Note 5: FinnGen mCA variant quality control analyses. Plots A. and C.
represent mCAs after removal of likely germline variants (LOD BAF PHASE <20 for
autosomal variants or mCAs annotated as known germline copy number polymorphisms). Plots
B. and D. reflect additional sample quality control filters including removal of samples with call
rate <0.97 and BAF_AUTO >0.03, and removal of calls with LOD BAF PHASE <10 unless
they are larger than SMbp (or 10 Mbp if they span the centromere) and calls that are likely
constitutional duplications (0.5-5Mbp mCAs with relative coverage >2.5 and Bdev<0.1 and 5-
10Mbp mCAs with relative coverage >2.75) and constitutional deletions (mCAs with relative
coverage <0.5). CN-LOH = copy-neutral loss of heterozygosity, LOD BAF PHASE = log odds
score for mCA model based on BAF and genotype phase, mCA = mosaic chromosomal
alteration
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Supplementary Note 9: Proportion of expanded autosomal mCAs carriers across lymphocyte
count and percentage by age bin and sex. Association of expanded autosomal mCA prevalence

with A. Lymphocyte count and B. Lymphocyte percentage across bins of age and sex. mCA =
mosaic chromosomal alterations.
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Supplementary Note 10: Associations of A) any mCA and B) any expanded mCA with incident

infections. mCA = mosaic chromosomal alterations.
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Supplementary Note 11: Suggestive associations (P<0.05) of expanded autosomal mCAs with
incident infection categories. mCA = mosaic chromosomal alterations.
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Supplementary Note 15: Associations of A) expanded ChrY and B) expanded ChrX mCAs
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with incident infections. mCA = mosaic chromosomal alterations.
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Supplementary Note 13: Associations of expanded autosomal mCAs with incident sepsis and
among different age strata in the UK Biobank. Individuals with prevalent hematologic cancer
were excluded from analyses. Associations were adjusted for sex, ever smoking status, and
principal components 1-10 of ancestry. mCA = mosaic chromosomal alterations.



Effect of Expanded Autosomal mCA

A +Prior Cancer History on Incident Disease HR 95% CI P Cases (N) Controls (N) Cases with mCA (N)  Controls with mCA (N)
UK Biobank —— 1.34  [1.16; 1.54] 7e-05 17,180 53,991 231 471
MGB Biobank — 1.30 [1.01; 1.66] 0.038 3,155 3,955 66 60
FinnGen — 1.24  [0.63; 2.41] 0.53 550 3,158 9 48
Overall - 132 [1.17; 1.49]  6.2e-06
UK Biobank —— 282 [2.28; 3.48] 5.3e-22 3,575 119,106 929 1,131
MGB Biobank ———— 289 [1.80; 4.65] 1.2e-05 383 11,338 19 185
FinnGen 7 0.57  [0.08; 4.11] 0.57 100 6,834 1 118
Overall —— 279 [2.30; 3.38] 9.7e-26
UK Biobank —a— 1.69 [1.45; 1.97] 21e-11 11,716 84,024 195 748
MGB Biobank — 1.32  [0.99; 1.76] 0.059 2,296 7,825 48 134
FinnGen — 147 [0.72; 2.98] 0.29 369 5,888 8 90
Overall —a 1.60 [1.40; 1.82] 6.1e-12
UK Biobank —a 147  [1.19; 1.82] 0.00032 7,064 108,613 107 1,048
MGB Biobank — 162 [1.02; 2.58] 0.04 743 10,494 19 176
FinnGen — 0.36 [0.05; 2.57] 0.31 166 6,595 1 116
Overall —— 1.48  [1.22; 1.79] 6.2e-05
UK Biobank —s 1.28  [1.05; 1.55] 0.015 9,159 96,744 127 953
MGB Biobank T 1.34  [0.97; 1.84] 0.076 1,921 8,169 39 125
FinnGen ———— 249 [1.26; 491] 0.0087 219 6,187 9 106
Overall —— 134 [1.14; 1.58] 0.0004
UK Biobank — 371 [1.88; 7.29] 0.00015 271 122,774 9 1,225
MGB Biobank — 1.37  [0.50; 3.76] 0.54 141 11,607 4 200
Overall ——— 272 [1.55; 478] 0.00048
UK Biobank B e 1.18  [0.94; 1.48] 0.15 7,668 94,777 94 911
MGB Biobank s 1.38 [1.01; 1.87] 0.043 1,948 8,255 42 130
FinnGen T 1.09 [0.27; 4.49] 0.9 138 7,160 2 17
Overall —a— 124 [1.04; 1.49] 0.019
UK Biobank — 115 [0.43; 3.10] 0.78 390 122,291 8 1,221
MGB Biobank e 0.97 [0.31; 3.08] 0.96 167 11,589 3 199
Overall — 1.07 [0.51; 227] 0.85
UK Biobank T 1.35 [0.43; 4.23] 0.61 245 122,005 3 1,220
MGB Biobank ~—F > 071 [0.10; 5.15] 0.73 88 11,740 1 206
Overall — 115 [0.43; 3.09] 0.79
UK Biobank R 1.18  [0.81; 1.72] 0.38 2,866 110,982 33 1,117
MGB Biobank - 158 [0.91; 2.77] 0.11 543 10,992 13 193
FinnGen — > 550 [1.92;15.76] 0.0015 58 7,519 4 123
Overall — 1.45 [1.08; 1.96] 0.014

e
08 1 2 4
HR
Effect of Expanded Autosomal mCA
B ~Prior Cancer History on Incident Disease HR 95% CI P Cases (N) Controls (N) Cases with mCA (N)  Controls with mCA (N)
UK Biobank - 114 [0.99; 1.30] 0.06 40,273 172,669 266 921
MGB Biobank T 1.26  [0.94; 1.69] 0.12 3,918 6,054 46 64
FinnGen — 119 [0.79; 1.80] 0.4 2,628 24,604 23 155
Overall - 116  [1.03; 1.30] 0.013
UK Biobank e 1.20 [0.66; 2.18] 0.55 1,662 318,651 12 1,739
MGB Biobank 7 1.33  [0.54; 3.28] 0.54 228 10,346 5 123
FinnGen —t 1.29  [0.48; 3.49] 0.62 278 51,714 4 335
Overall . 1.25  [0.80; 1.95] 0.33
UK Biobank b e 111 [0.94; 1.30] 0.22 27,442 236,178 171 1,263
MGB Biobank — 1.45  [1.01; 2.09] 0.045 2,115 8,424 30 94
FinnGen D e e— 115 [0.68; 1.96] 0.59 1,527 39,575 14 267
Overall —— 1.16  [1.00; 1.34] 0.045
UK Biobank —a 145 [1.17; 1.79] 0.0006 12,617 295,365 98 1,603
MGB Biobank — 179  [1.02; 3.13] 0.041 727 9,762 13 15
FinnGen — 1.01  [0.45; 2.27] 0.97 810 45,753 6 315
Overall —a— 1.46  [1.20; 1.76] 0.00013
UK Biobank - 114 [0.92; 1.40] 0.22 15,792 278,121 105 1,489
MGB Biobank —— 0.98 [0.62; 1.55] 0.93 1,696 8,690 19 103
FinnGen R p— 0.57 [0.21; 1.53] 0.27 896 46,468 4 317
Overall —T— 1.08  [0.90; 1.31] 0.4
MGB Biobank ——— 3.14 [1.48; 6.64] 0.0028 139 10,424 8 121
Overall ——— 3.14 [1.48; 6.64] 0.0028
UK Biobank — 1.03 [0.86; 1.23] 0.77 23,551 254,055 145 1,411
MGB Biobank s — 1.15  [0.75; 1.76] 0.53 1,640 9,064 22 12
FinnGen 7 1.05 [0.39; 2.83] 0.92 557 50,648 4 343
Overall —— 1.04  [0.89; 1.23] 0.6
UK Biobank — 1.38  [0.62; 3.08] 0.44 917 318,746 8 1,736
MGB Biobank T 228 [0.98; 5.26] 0.054 193 10,331 6 126
FinnGen ———— 088 [0.12; 6.33] 0.9 124 53,436 1 367
Overall T 1.66  [0.95; 2.90] 0.075
UK Biobank T 1.43 [0.46; 4.47] 0.54 430 318,145 3 1,738
MGB Biobank ~—T——————————————— 257 [0.61;10.81] 0.2 80 10,470 2 126
FinnGen T 325 [0.44;23.94] 0.25 54 54,233 1 370
Overall —————————————— 1.98 [0.88; 4.47] 0.1
UK Biobank e 1.04 [0.79; 1.38] 0.76 10,143 291,483 59 1,596
MGB Biobank —t 111 [0.45; 2.70] 0.82 465 10,142 5 123
FinnGen — 0.44  [0.06; 3.13] 0.41 345 50,706 1 359
Overall — 1.03  [0.79; 1.34] 0.81
—
08 1 2 4
HR

Supplementary Note 14: Associations of expanded autosomal mCAs with incident infections
among A) those with antecedent cancer (ie: cancer prior to their infection) B) those without
antecedent cancer. mCA = mosaic chromosomal alterations.



Interaction of mCA with Interaction  Interaction Interaction

Antecedent Cancer on Incident Disease HR 95% CI P Cases (N) Controls (N) Cases with mCA (N) Controls with mCA (N)

UK Biobank T 1.17 [0.96; 1.42] 0.11 57453 226660 497 1392
MGB Biobank D 1.06 [0.72; 1.54] 0.78 7073 10009 112 124
Overall —— 1.15 [0.96; 1.36] 0.12

UK Biobank 2.05 [1.09; 3.86] 0.025 5237 437757 111 2870
MGB Biobank 2.06 [0.75; 5.61] 0.16 611 21684 24 308
Overall —_———— 2.05 [1.20; 3.50] 0.0082

UK Biobank —— 1.54 [1.23; 1.93] 0.00014 39158 320202 366 2011
MGB Biobank — 0.95 [0.60; 1.50] 0.81 4411 16249 78 228
Overall —i— 1.41 [1.15; 1.72] 0.00088

UK Biobank —— 1.02 [0.76; 1.37] 0.91 19681 403978 205 2651
MGB Biobank f 0.97 [0.47; 1.97] 0.92 1470 20256 32 291
Overall 1.01 [0.77; 1.33] 0.94

UK Biobank — T 1.14 [0.86; 1.52] 0.37 24951 374865 232 2442
MGB Biobank e 1.42 [0.81; 2.47] 0.22 3617 16859 58 228
Overall — 1.19 [0.93; 1.54] 0.17

UK Biobank _— 10.82 [1.36; 86.10] 0.024 793 442684 10 2973
MGB Biobank — 0.43 [0.13; 1.49] 0.18 280 22031 12 321
Overall 1.00 [0.35; 2.90] 0.99

UK Biobank —r 1.09 [0.82; 1.46] 0.55 31219 348832 239 2322
MGB Biobank — 1.22 [0.73; 2.06] 0.45 3588 17319 64 242
Overall —r 1.12 [0.87; 1.44] 0.38

UK Biobank 0.85 [0.24; 3.03] 0.8 1307 441037 16 2957
MGB Biobank —T 0.43 [0.11; 1.75] 0.24 360 21920 9 325
Overall —t 0.62 [0.24; 1.60] 0.33

UK Biobank 0.94 [0.19; 4.71] 0.94 675 440150 6 2958
MGB Biobank 0.29 [0.03; 3.24] 0.31 168 22210 3 332
Overall —t 0.65 [0.17; 2.50] 0.53

UK Biobank T 1.10 [0.69; 1.74] 0.7 13009 402465 92 2713
MGB Biobank 1.46 [0.52; 4.15] 0.47 1008 21134 18 316
Overall D Y 1.15 [0.75; 1.76] 0.52

T T 1
08 1 2 4

Interaction HR

Supplementary Note 15: Interaction of expanded autosomal mCAs with antecedent cancer prior
to infection in the UK Biobank and MGB Biobank. mCA = mosaic chromosomal alterations.
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Supplementary Note 16: Correlated associations of 63 independent genome-wide significant
variants associated with expanded mCAs (from Supplementary Data 3) between different mCA
categories (expanded autosomal mCAs, expanded ChrX mCAs, expanded ChrY mCAs) in the
UKB. Across all panels except for panel (a), the labeled genes represent genes attributed to
variants that have P<0.05 across the mCA categories in both axes. mCA = mosaic chromosomal
alterations, rp, = Pearson correlation
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Supplementary Note 17: Association of a mLOY PRS consisting of 156 previously identified'
independent genome-wide significant variants associated with mLOY, with different expanded
mCA categories in UKB Females. mCA = mosaic chromosomal alterations, mLOY = mosaic
Loss-of-chromosome Y, PRS = polygenic risk score.
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UK Biobank MGB Biobank FinnGen* Biobank Japan
N 444,199 22,461 175,690 125,541
Age of DNA collection 56.5(8) 55.0(16.8) 53.4(18.4) 64.6 (12.4)

(mean (SD))
Sex (Male (%))

Prior or Current Smoker
(%)

Race

BMI (mean (SD))
Prevalent Solid Cancer
Prevalent Type 2
Diabetes Mellitus
Prevalent Coronary
Artery Disease
Prevalent Hypertension
Prevalent
Hypercholesterolemia

204,579 (46.1%)
188,875 (45.0%)

White: 417,828 (94.1%)
Asian: 10,277 (2.3%)
Black: 7,173 (1.6%)
Mixed: 2,634 (0.6%)
Other: 4,160 (0.9%)

Unknown 187 (0.04%)

27.4 (4.8)
66,551 (15.0%)

10,835 (2.4%)
25,287 (5.7%)

129,888 (29.2%)
66,483 (15.0%)

10,306 (45.9%)
9,094 (40.5%)

White: 18,933 (84.3%) White: 175,690 (100%)

Asian: 569 (2.5%)
Black: 1,056 (4.7%)
Other: 744 (3.3%)
Unknown: 1,159
(5.2%)
28.5(6.2)

6,080 (27.1%)
1,782 (7.9%)

3,908 (17.4%)

11,010 (49.0%)
9,881 (44.0%)

71,000 (40.4)
30,554 (42.7)

NA
31,855 (18.1%)
22,326 (13.2%)

19,474 (11.1%)

NA
8,583 (5.2%)

72,186 (57.5%)
66,913 (53.3%)

Asian: 125,541 (100%)

23.4(3.7)
25,987 (20.7%)
31,636 (25.2%)

23,099 (18.4%)

37,913 (30.2%)
35,026 (27.9%)

Supplementary Table 1: Baseline summary statistics across the UK Biobank, MGB Biobank,
FinnGen, and Biobank Japan among individuals analyzed.
* of note, 104,175 individuals from FinnGen had missing smoking status; BMI and hypertension
were not available

BMI = body mass index; MGB = Mass General Brigham; SD = standard deviation.
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UK Biobank  MGB Biobank FinnGen Biobank Japan
N 444,199 22,461 175,690 125,541
Any mCA(%) | 66,011 (14.9) 3,784 (16.8) 22,040 (12.5) NA
Autosomal mCA (%) | 15,350 (3.5) 1,025 (5.2) 3,164 (2.0) 20,440 (16.3)
ChrX (%) | 12,265 (5.1) 820 (7.0) 7,058 (6.8) NA
ChrY (%) | 41,284 (20.1) 2,201 (22.0) 12,599 (18.0) NA
Any expanded mCA (%) | 12,398 (3.2) 1,026 (5.2) 9,558 (5.9) NA
Expanded autosomal mCA (%) 2,985 (0.8) 337 (1.8) 1,620 (1.0) 1,676 (1.3%)
Expanded ChrX (%) 397 (0.2) 44 (0.2) 479 (0.5) NA
Expanded ChrY (%) 9168 (4.5) 669 (3.4) 7663 (11.8) NA

Supplementary Table 2: mCA counts by cohort.
Chr = chromosome; mCA = mosaic chromosomal alteration; MGB = Mass General Brigham; N

= number.
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Lower Upper
OR 95% CI 95% CI P
Age 0.92 0.86 1.005 0.068
Age2 1.0013 1.0006 1.002 2.84E-05
Sex (Male) 1.44 1.33 1.56 1.33E-19
Prior or Current Smoking 1.09 1.01 1.18 0.03
Prevalent Solid Cancer 0.95 0.82 1.09 0.44
Prevalent Type 2
Diabetes Mellitus 1.05 0.84 1.32 0.66

Supplementary Table 3: Association of potential risk factors with expanded autosomal mCAs

in the UK Biobank.

CI = confidence interval; OR = odds ratio
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Incident

Incident Cases Controls
Controls Cases with mCA with mCA
Phenotype Exposure Sex HR P (N) (N) (N) (N)
Nervous System Infection Male 3.71 0.0085 39,978 17 8 6,298
Meningitis or Encephalitis Male 3.71 0.0085 39,978 17 8 6,298
Pneumonia All 1.16  0.023 72,317 1,299 334 10,485
Nervous System Infection All 2.81 0.025 72,317 21 8 10,485
Meningitis or Encephalitis Autosomal All 2.81 0.025 72,317 21 8 10,485
Respiratory System Infection mCA All 1.15 0.028 72,317 1,353 346 10,485
Any Infection All 1.12  0.037 72,317 1,998 476 10,485
Pneumonia Male 1.17 0.039 39,978 928 259 6,298
Endocarditis or Myocarditis Female 2.46 0.043 32,339 25 8 4,187
Respiratory System Infection Male 1.16  0.050 39,978 971 269 6,298
Sepsis Expanded All 2.04 0.050 72,317 276 8 753
Sepsis Autosomal
mCA All 2.04  0.050 72,317 276 8 753

Supplementary Table 4: Association of mCAs with mortality from incident infection in
Biobank Japan. Suggestive associations (P<0.05) are presented among individuals without

antecedent cancer prior to the infection phenotype.

HR = hazard ratio; mCA = mosaic chromosomal alteration; N = number
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Lower Upper

Incident Sepsis Multivariate Model Component HR P 95% CI  95% CI
Expanded Autosomal mCA 2.00 2.64E-08 1.56 2.54
Antecedent Cancer Prior to Incident Sepsis 5.49 <1E-300 5.09 5.93
Age 1.02 0.64 0.95 1.09
Age? 1.00 0.41 1.00 1.00
Sex (Male) 1.27 9.56E-11 1.18 1.37
current cigar pipe smoker, former cigarette smoker 1.90 0.011 1.16 3.12
current cigar pipe smoker, not former cigarette smoker 1.81 0.077 0.94 3.49
current cigarette smoker, 10 to <20/day 1.83 1.79E-10 1.52 2.20
current cigarette smoker, 20 to <40/day 2.06 8.23E-14 1.70 2.49
current cigarette smoker, <10/day 1.39 0.047 1.00 1.92
current cigarette smoker, >40/day 3.33 3.65E-05 1.88 5.89
current occasional smoker, smoked cigarettes daily in past, <20/day 1.37 0.19 0.86 2.18
current occasional smoker, smoked cigarettes daily in past, >20/day 1.83 0.01 1.13 2.96
current occasional smoker, smoked cigars or pipes daily in past 0.51 0.50 0.07 3.60
current occasional smoker, smoked >100 cigarettes in lifetime 0.99 0.94 0.70 1.39
former cigarette smoker, <20/day, quit 1-5 year ago 1.14 0.48 0.80 1.63
former cigarette smoker, <20/day, quit 10-20 year ago 1.15 0.27 0.90 1.46
former cigarette smoker, <20/day, quit 5-10 year ago 1.29 0.11 0.94 1.78
former cigarette smoker, <20/day, quit <I year ago 1.90 0.06 0.98 3.65
former cigarette smoker, <20/day, quit >20 year ago 1.08 0.34 0.92 1.26
former cigarette smoker, >20/day, quit 1-5 year ago 2.25 1.07E-13 1.82 2.79
former cigarette smoker, >20/day, quit 10-20 year ago 1.54 7.00E-07 1.30 1.82
former cigarette smoker, >20/day, quit 5-10 year ago 1.64 1.11E-05 1.31 2.04
former cigarette smoker, >20/day, quit <I year ago 2.08 0.0064 1.23 3.53
former cigarette smoker, >20/day, quit >20 year ago 1.25 0.00080 1.10 1.42
former daily cigar pipe smoker 1.23 0.19 0.91 1.66
former occasional cigarette smoker, lifetime cigarette smoking unknown 1.07 0.76 0.70 1.63
former occasional cigarette smoker, smoked <100 cigarettes in lifetime 1.27 0.085 0.97 1.66
former occasional cigarette smoker, smoked >100 cigarettes in lifetime 1.02 0.72 0.90 1.17
Missing smoking 1.55 0.0085 1.12 2.15
BMI (SD) 1.21 7.08E-31 1.17 1.25
Prevalent Type 2 Diabetes Mellitus 1.84 1.75E-16 1.59 2.12
Leukocyte count (SD) 1.31 1.38E-07 1.19 1.45
Lymphocyte count (SD) 0.71 4.57E-07 0.63 0.81
Lymphocyte percentage (SD) 1.12 0.054 1.00 1.27
PCI 0.98 0.18 0.96 1.01
PC2 0.99 0.42 0.97 1.01
PC3 0.99 0.59 0.97 1.02
PC4 0.99 0.37 0.98 1.01
PC5 1.01 0.07 1.00 1.01
PC6 1.01 0.46 0.99 1.03
PC7 | 0.99 0.23 0.97 1.01
PC8 1.01 0.58 0.99 1.03
PCY 1.00 0.58 0.99 1.01
PCI10 1.00 0.61 0.99 1.02

Supplementary Table 5: Sensitivity analysis of incident sepsis association in the UK Biobank
with the addition of a 25-factor smoking covariate, leukocyte count, lymphocyte count and
percentage, BMI, and prevalent type 2 diabetes mellitus.

BMI = body mass index; CI = confidence interval; HR = hazard ratio; PC = principal
component; SD = standard deviation
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, . , Lower  Upper Cases Controls
Outcome Population of people with cz)nfjjgﬁ :;;’: HR P 95% 95% C(c;vs)es Cog\t;ols with mCA with
Ccl Ccl (N) mCA (N)
Prevalent Solid Cancer 1.86 0.0097 1.16 2.96 1258 64921 20 521
Incident Solid Cancer Prior to Infection  0.76 0.44 0.38 1.53 1619 51867 10 361
Incident Hematologic Cancer Priorto g0 09 977 125 833 2864 83 312
Sepsis Infection
Incident Hematologic Cancer and
Prevalent Solid Cancer Prior to Infection 0.94 0.8 0.52 172 144 546 15 63
Any Cancer Prior to Infection 2.82 5.28E-22 2.28 3.48 3575 119106 99 1131
Prevalent Solid Cancer  1.68 0.0057 1.16 2.43 2382 62325 40 480
Incident Solid Cancer Prior to Infection  1.33 0.18 0.87 2.03 2369 49466 24 323
Incident Hematologic Cancer Prior to
Preumonia Infection 1.19 0.18 0.92 1.54 655 2886 80 300
Incident Hematologic Cancer and
Prevalent Solid Cancer Prior to Infection 173 0.076 0.94 318 19 528 16 33
Any Cancer Prior to Infection 2.26 5.08E-17 1.86 2.73 5295 114149 130 1048

Supplementary Table 6: Sensitivity analysis of incident sepsis and pneumonia association in
the UK Biobank among populations of individuals with different types of cancer prior to incident
infection, where solid cancer is defined as any non-hematologic cancer. Other covariates in the

model included age, age?, sex, smoking status, and PC1-10 of ancestry.
CI = confidence interval; HR = hazard ratio; mCA = mosaic chromosomal alteration; N =

number
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