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Figure S1: Case-control distribution in the UK and Estonian Biobanks
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Figure S1. Case-control distribution in the UK and Estonian Biobanks
UK Biobank (left) and Estonian Biobank (right) percent stacked bar chart (x-axis) of cases (red), controls (dark
gray), and excluded (gray) individuals, for each of the 60 assessed diseases (y-axis; left) categorized according to
their ICD-10 chapter (y-axis; right). Case count is indicated in white on each bar.
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Figure S2: BMI adjustment for possibly confounded CNV-disease associations

P BMI-mediated associations
’ Neurologic (3/3)
’ Cardiovascular (3/5)
’ Endocrine & Metabolic (2/2)
’ Hematologic (2/3)

201

L7 Gastrointestinal & Hepatic (1/1)
101 o g Pulmonary (1/4)
_____ “e Burden (0/2)

Psychiatric (0/2)

I
I
04,7 ; ® Renal (0/3)

- |OQ10(PBMI-adjusted)

=log1o(P)

Figure S2. BMI adjustment for possibly confounded CNV-disease associations.

Negative logarithm of CNV-disease association p-value with (y-axis) and without (x-axis) adjustment for body mass
index (BMI) for the 25 CNV-GWAS signals potentially confounded by the latter. The horizontal and vertical dashed
lines represent the genome-wide significance threshold at p < 7.5 x 10°8; the diagonal dashed line represents the
identity line. Associations are colored by ICD-10 chapter, with the number of associations that fail to reach genome-
wide significance upon adjustment for BMI indicated in parenthesis.
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Figure S3: Constraint analysis of disease associated CNV regions
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Figure S3. Constraint analysis of disease associated CNV regions

(A) Number of probes (y-axis) versus number of affected genes (x-axis) for disease associated CNV regions
(CNVRs). Color reflects the number of associations, with full circles indicating previous association with continuous
traits [1]. CNVRs affecting = 6 genes or single-gene CNVR affecting > 200 probes are labeled with cytogenic bands.
(B-G) Evolutionary constraint of CNVR-encompassed genes (i.e., “disease genes”): Distribution of (B) pLI and (C)
LOEUF scores for disease genes versus background genes (i.e., genes overlapping regions with a CNV frequency
= 0.01% but no disease association). Distribution of (D) pHaplo and (E) pTriplo scores for genes overlapping
CNVRs significantly associated with a disease through the duplication-only or deletion-only models versus
background genes. Distribution of probability of (F) pHaplo and (G) pTriplo scores for genes overlapping CNVRs
uniquely associated to a disease through the duplication-only or deletion-only model versus background genes.
Number of genes (N) and the median score (vertical line) is indicated for each group. P-values compare groups
versus background gene medians (two-sided Wilcoxon test). Direction of strongest evolutionary constraint is
indicated in red with a star.

1. Auwerx C, Lepamets M, Sadler MC, Patxot M, Stojanov M, Baud D, et al. The individual and global impact of
copy-number variants on complex human traits. Am J Hum Genet. 2022;109:647—68.
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Figure S4: Total, corrected, and subset CNV burden analysis

main burden B A

® o . 0.01 Any overlap Stringent overlap

50% reciprocal overlap

® Duplication @ 0.1-05 . ,
® Deletion @ o5

p-value

<Be-d <Be-6 <8BeB <Bo-10

e o o _ i /) =) | wZZZZZZZZZZZZZZZZZZZ)
o CNV-GWAS signal e — Sz ezl wzzzzzzzzI)
[
[

|
|
|
|

GWAS-corrected [ Ri-corrected R2-corrected GD

|
|
|
|

R3-corected | | CNVR-corrected | | GD-corrected

: | !
—
l l
—

R1 | R2

l
|
|
|
[

other anemias -

Hematological
iron deficiency anemia |

R
’ - ’ e - ‘ FER,
o
[g o[ :]
[ [ I

hypothyroidism -
pituitary dysregulation -

lipidemias & lipoprotein disorders -
mineral metabolism disorders -

schizophrenia |

bipolar affective disorder - Psychiatric

headaches |
epilepsy -
sleep apnea -

Neurological

l
3
|
|
[

cataract-__® O . . .

ischemic heart disease |

essential hypertension- @ ®
hemorrhagic stroke «f

cardiac conduction disorders -| L] . L] L]

cardiac valve disorders

asthma{ ® . . .
chronic obstructive pulmonary disease | ° . ° e o

pneumonia - ) . .
emphysema -

e | | | | = | | | |

° .
Cardiovascular

oo oo
.
[ ]
°
o
.

.
[ ]
.
]
.
0| 00 ©-

Pulmonary

Gastrointestinal
hepatic fibrosis |

peoriasis | I I I I [ ] 1 [ [ [
rheumatoid arthritis -

arthrosis . Musculoskelotal &
out 4 Connective
osteoporosis -

Dermatological

acute kidney injury (AKI) ] .

O
chronic kidney disease (CKD) < . l l l

. [ Renal

o o @ o

S o o | o | ) IC® s [e s [T (@ 7 [® &

Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes

il l l 18 [ [ o[8 ¢

c o [Gwns et [ Rreomesa | | | | ] T m [ = [ =& [ o= ][ =
other anemias< @ - . . . . Y - D - ® - ® o
iron deficiency anemia | -+ T
type | diabetes ]
hypothyroidism - Endocrine
lipidemias & lipoprotein disorders - @ o [ & Metabolic
mineral metabolism disorders -
schizophrenia |
recurrent depressive disorder - Psychiatric
bipolar affective disorder - s . . .
headaches | ) > >
epilepsy - ) Neurological
sleep apnea - ® o 6 & o @ o
cataract{ @ « [ ® [ [ [e o [ | | [ [ [ [ ® & T ophtamological
ischemic heart disease | . . 0
essential hypertension{ @ @ e o . . o o ° . . .
pulmonary embolism - ) S
hemorrhagic stroke -
cardiac conduction disorders  ® @ v o . @ o ) ® o ® o
cardiac valve disorders - D @ o
asthma{ ® 0 0 ° . 0 >
chronic obstructive pulmonary disease - . ) . [ ] .
pneumonia - . D o . Pulmonary
cholelithiasis - .
inguinal & femoral hernia | Cestrolntestinay
hepatic fibrosis - ° °
psoriasis | [ [ [ [ [ | | [ [ [ [ | Dermatological
arthrosis Musculoskelotal &
osteoporosis - [ ] + Connective
acute kidney injury (AKI) ] . ° O ® o 0 ® o oy
chronic kidney disease (CKD) < . [} . [ ] . o .
ovarian cancer | [ [ [ [ [ 1 1 [ @ [ [ [ Sexspecific
diseaseburden{ @ _® |[ o e |[ e [ o [ e o |[ e 1C e IC® o [@ < [ ® ® o Burden

Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes Mb Genes
Burden

Figure S4. Total, corrected, and subset CNV burden

(A) Schematic representation of two ways to define overlap between a CNV and a CNV region (CNVR) in a given
genomic partition. Left: Any overlap of = 1 bp is sufficient to consider that the CNV overlaps the region. Right: a
reciprocal 50% base pair overlap is required (stripes) to consider that the CNV overlaps the region, so that the
CNV covers > 50% of the region defined by the partition and the region defined by the partition covers > 50% of
the CNV. CNVs considered as overlapping are depicted in green, those that are not in red. CNVs with blunted
arrows extend over a range longer than the depicted CNVR. (B-C) Contribution of the total CNV burden, the GWAS-
corrected burden, as well as the total CNV burden corrected for the 5 considered genomic partitions (i.e., R1, R2,
R3, CNVR, GD) and the subset burden of the same 5 genomic partitions in number of affected Mb (x-axis; left) or
genes (x-axis; right) to disease risk (y-axis) using (B) any or (C) a stringent approach to define overlap, as depicted
in (A). Only the most significantly associated of the CNV (purple), duplication (blue), or deletion (red) burdens,
providing p < 0.05/61 = 8.2 x 10, is shown. Color indicates whether the CNV (duplication + deletion), duplication,
or deletion burden was most significantly associated, with size and transparency being proportional to the effect
size (beta) and p-value, respectively. Gray horizontal bands mark traits with no CNV-GWAS signal.
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