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Supplementary Figure 1: Robustness of arm-level aneuploidy calls (related to Figure 1).

(a) Comparison of the fraction of chromosome-arm aneuploidies that are discontinuous (have >3
disruptions of the copy number state within the aberration), between WGD- and WGD+ tumors, across the
22 tumor types. 20 samples were randomly selected for each WGD group in each tumor type, and evaluated
using IGV visualization. n.s., p>0.05. (b) IGV-based visualization of 20 MSI/WGD-, 20 MSI/WGD+, 20
MSS/WGD- and 20 MSS/WGD+ COAD samples. MSI, microsatellite instability; MSS, microsatellite
stability. The only two discontinuous events that were considered to be chromosome-arm aneuploidies are
encircled in yellow. (c) The concordance between two GISTIC runs, with the —brlen parameter set to 0.5

or to 0.9, across the 11 tumor types with the highest number of samples. Median overlap = 96.2%.



Q

Supplementary Figure 2

80 4

60 — ]

Number of significantly
more prevalent aneuploidies
5
|

= 41 4 1]

4000

w
S
S
S

Number of tumors
3 5
S S

ACC BLCA BRCA CESC COAD ESCA GBM HNSC KIRC LGG LIHC LUAD LUSC OV

T+ T T T T T T T
PAAD PCPG PRAD READ SARC SKCM STAD UCEC

4
ploidy

L2 Norm (gains)

o

Relative aneuploidy

Relative aneuploidy

Relative aneuploidy

Relative aneuploidy

04+ Hkkk o ACC
o BLCA
o o BRCA
- o CESC
il : o COAD
0.3 m ° © ESCA
o ° ] ° o o GBM
. 2 ‘ * o HNSC
. © 2 o KIRC
0.2+ t = s— c ° e LGG
o : o ® 5 ° e e LIHC
° ! o . o LUAD
o e Z - ° o LUSC
° T N ° S [ ——rer e— S a——] e OV
0.1+ 4 B ]
: oo 0 i 5 o PAAD
o PCPG
o PRAD
o READ
4 o SARC
0.0 : : . ® SKCM
WGD- WGD+ — e STAD
G G WGD o UoEe
025 BLCA LUSC BLCA LUSC
7 wo | 3T e e
£ 020 = oo+ | S B —wcD+ - won+
= S8
5 015 3=
o c
< 0.10 ® O
3 25
S 005 | | | | 23 | | |
2 000 .|| || | | || wl .||I|.|.||.| ||| |||| |.|||||I i |.| 38 L I|“ | I ” ||I||I||I||II| d “ |I..| ||||||.|III|II|I. 1
SR8 TaR8EeRaE85535388795880288858828 3388ARETAREERT8E8958598T57588008E5585IT X & F5882T888585TT gegegagazag
s BRCA oV BRCA oV
/g : WGD. 'E"g’: web. WGD-
£ 020 -—weo+ | O % —GD+ -—iGD+
2 EX
5 015 32
o c o
g 010 8]
g | 25
: o | | | Ll Al Il |3 | itk ol
& oot Jundndiad i A TP 0 O YR O Y PO | PO 1 STITTR (O P TR (TR | TV Pl | RN T T | LTV
T ATASARIIRREERISBRSS82IRNRIRAERTAES S28TAREIARBIRNBESTIEATSNATRITREATIEY T O B8888S2IARREREESTAEAELEIN e SR8EAI8RREREESSARASA8N
Chromosome arm
HNSC SKCM HNSC SKCM
g 0% wo | 37 oo oo
£ 020 = o+ | G % [ - won+
% 0.15 3L
o j=0)
< 0.10 © O
S o0&
T 005 | | 23 |
2 oolll Ly A [T TR |||||||-I-| |I| ..|.|.||..n.|||||l 8l L TR T T I T Lt |.||||II.||I..II.|I|.. Ly
00— e e AT e ST BAF S A SRR T R SE STRE EE) TR SECEEEoNeE I AT eF e eREsEFREET 2 crace rererrre Soaarsoazettotoseraotooatioalocliont
LGG STAD LGG STAD
— 025 N
2 WGD- b=l ] WGD- WGD-
‘s 020 == WD+ | O o - WGD+ - WGD+
=] Q_g
o 015 3L
o ca
< 0.10 © O
S o0&
T g
2 ool 1.1, 1Ll |||I |||||I| L1,.1 | ||||I|.|||IIII|..|. | 38 1 I|I|Il|| |.|I”|. ||||.|. li 11 | ||”|||I AN T |||||II||| ||
T ARRRRIIAReEeRE8aS58 ISERIREERRatEs, ARARARETARSERNBESTSIIINCFIRCLLTAZATIEIT B O ASNARSIARBIIREISS55ISEAIREEST88858ESY SATAR S AR BB RN 8888 S TERRRTREESCEEEREEY
LUAD uUcscC LUAD ucsc
025 weo | 3% weo woo
020 = ucos | © 3 -—wen+ - wco+
015 §:°,
0.10 8 g
e | | DL, il LLinails | 5% | |
0.00 I| 1L | | . I..|I| AT ||. . ||||. il e atuna ..||.I| | ool Luat |.| | “||I|||I||||I 11T Ll |||.||l| | .|||||II| T
- Ty EonchretaagacagaTssae e saTavarirases | B 6 oSsnsgsgizs R EEORSE8TEnaT teTer oas 85e0sgarataT

Relative aneuploidy
prevalance (gains)

Chromosome arm

Chromosome arm

Chromosome arm

Chromosome arm




Supplementary Figure 2: The prevalence and general features of aneuploidy in WGD- and WGD+
tumors (related to Figure 1).

(a) Comparison of the number of aneuploidies that are significantly (p<0.05, q<0.25, prevalence >=0.1)
more prevalent in one WGD group than in the other group. (b) Histogram presenting the ploidy distribution
of tumors that have not undergone WGD (WGD-), those that have undergone WGD once (WGD+ (1)) and
those that have undergone WGD twice (WGD+ (2)). (c) Comparison of the deviation of chromosome-arm
gains (left) and losses (right) from a uniform distribution, between WGD- and WGD+ tumors, across the
22 tumor types. **** p=5e-08 and p=2e-07, for gains and losses, respectively; two-tailed paired Student’s
paired t-test. (d) The relative prevalence of chromosome-arm gains (left two columns) and losses (right two

columns) in WGD- and WGD+ tumors of 10 selected tumor types. Tumor type abbreviations as in Fig. 1.



Supplementary Figure 3

Chromosome arm

Chromosome arm

Chromosome arm

Chromosome arm

a BLCA BRCA HNSC
WGD- I
WGD+ WGD+ WGD- WGD+ WGD+
LUSC ov SKCM STAD
18 8
y
woo- wep-
WGD+ WGD+ WGD-  WGD+ WGD+
BLCA BRCA HNSC LGG LUAD
LUSC ov SKCM STAD UCEC
BLCA BRCA HNSC LGG LUAD
LUSC ov SKCM STAD UCEC
Chromosome arm Chromosome arm Chromosome arm Chromosome arm Chromosome arm
BLCA BRCA HNSC LGG
Cc

LUSC

WGD+ WGD-

113

WGD+

WGD+

SKCM

WGD+

WGD+

STAD

LUAD

WGD+

UCEC

WGD+

WGD-

Log of empirical
p-value

4 Co-occurrence
[ 2

-0
— 2

._ 4 Mutual

exclusivity

WGD+

Log of empirical
p-value

4 Co-occurrence
[ 2

-0
— 2

._ 4 Mutual

exclusivity

LUAD

131

WGD+

UCEC

WGD-



Supplementary Figure 3 page 2

Mutual Exclusivity

Co-occurrence

Mutual Exclusivity

Co-occurrence

BRCA

BRCA

s, <« PO < s, T . —p|
[-¥=] [=)=) [\ [=)=} o
0o Q0 0o 0o
B & B £ 22 3
38 = 32 38 E n
€& = 0o 23 55 o
5@ F—o I ® T 232 < -
o
o g
] | S 1] |
~ ~
. -3
N @
- 2
N 4
+ -3
o - 1-
Iy B i
° [ EN
g E g EE BB R ° = g g g g ° g &8 & 8§ 8 og 8 8§ 8§ § 8 8 § °
§ E B & 8 g g B O & ] E E <& = & & &
0 (O] S
O | O
a8 N aa h Ao o ¥
o0 [ON0) 0o 00
B B R R
53 zz 38 22
ge 35 R 3
o o ) ® \; - —44 ™
i i —| |0
0
1 ~ Q. o~ R o
o =) .
= r—> H =
= + 1 <
: 5 L -
mw - i~ = a -
- Mw <
! ! ‘4 |
° - -
g = = z s 8 § & § § § °
§ &8 8 8 § §& ° g g ggsgegsg g -” g g g g § § 8 8§ 8 8 R
SJUaAS JO JaquinN SJUaAS JO JaquinN SJUaAS JO JaquinN SJUaAS JO JaquinN
. + < i . - P £ <
88 = 88 2 88 88
== = EH 2 == & £
<< T << i << < < .
[ 5 SO o SO o S o o
-4 o g ) o4 ) & ~
55 - - 55 - && & £g = -
1 i [ ° i i
- o
~ ~
H |
m 1
£l aq-
a
- °
g 8 8 g g 8 8 8 ° g 2 8 g8 8 88 - Sg e g g g e g g <5 g gg g e g g °
g £ B &8 8 g E 8 & 8 o& £ B & 2 o8& = B & 8
o 14
o o
Y = 43 ="
£ EE EH g2
338 33 38 33
o X o o '
55 - &5 - 58 55 -
il | I} | 1] | il |
~ ~ ~
5 : Ivu &
.
o ] Q ~ L
- 2 o -
g + i -
- - -3 - & & -
- w n o
° o
g2 8 8 8 8 g8 =° 8 8 8 8 8 g =° g 8 8 8 8 g ~©° g 8 8 8 8 8 =°
g 8 8 8 8 § § 8 8 8 § § § &8 &8 8 § & g &8 88 88 8 §
SJUBAS JO JaquIinNN SJUBAS JO JaquINN SJUBAS JO JaquInNN SJUBAS JO JaqWINN

Enrichment score

Enrichment score

Enrichment score

Enrichment score

WGD+

WGD-

BRCA

-dz1

-dgi
dg|
dz)
dz)

-di

doi

-doz
+doz
~d61L
+dg
-dgl
+dg|
-dz1
+dz)
-dg|
+do|
-dzy
+dz)
-diy
+dpL

+doL

T T
-doz -doz
+doz | [l+doz
-de1L -d6L
+d6 | +dg L
-dgy -dg
+dg| +dg)
-dzL -dzi
+d/1L +dz1
-dgi -dg}
+do) +dg )
-dzy -dzy
+dz) +dz)
-di -di
+d | +dp)
-do} -doi
+doL +doL
-dg -dg
+d6 +dg
-dg -dg
+dg +dg
-dz -dz
+dz +dz
-dg -dg
+dg +dg
-dg -dg
+dg +dg
-dy -dy
+diy +dp
-de -de
+dg +dg
-dz —dz
+dz ..+n_m
-d -di
+d| . +d)

& &
-doz -doz
+doz | [ll+doz
-del -de1L
+d6L +d6 |
-dg| -dg|
+dgl dg|
-dzL -dzi
+dzL +dz)
-dg| ~dg|
+dg dg|
-dzy -dzL
+dz1 +dz)
-djL -di)
+diL +dLL
-doy -do
+doL +dol
-ds [l -ds
+d6 +dg
-dg -dg
+dg +dg
-dz -dz
+ds +d.
-dg -dg
+dg +dg
-dg -dg
+dg dg
-dy -dy
+dpy +dy
-dg [ g
+dg +dg
-dz —dz
+dg dz
-d} -dy
+d| .+n_‘

(O]

O]

|

-doz
+doz
-d6l
+d6L
-dgi
+dg|
-dz|
+d/1
-doi
+dg|
-dzl
+dz1
~diy
+dLL
-doy
+doL
-ds
+d6
-dg
+dg
—d;
+d/
-dg
+dg
-dg
+dg
-dy
+dp
—dg
+dg
—dz
+dz
-d}
+d|

q+

[ A R R R R R A S N N S N
00 000000000000 000000000020
AT TOOOONNDBDODDDOOrr - NN©ONN DD

e A

q-
q+

& & & &
-doz -doz
+doz +doz
-dgl ~de 1
+deL +de
-dg) -dgi
+dg| +dg
-dz1 -dzi
+dz) +dz)
-dgi -dgi
+dg) +dgl
-dz} -dzy
+dz +dz)
-dii -dj
+di) +dy
-dop -doy
+do) +doL
-de -de
+dg +dg
-dg -dg
+dg +dg
-dy -dz
+d. +dz
-dg -dg
+dg +dg
-dg -dg
+dg +dg
-dy -dy
+dy +dp
-dg —-dg
+dg +dg
-dz -dz
+dz +dg
-di -d}
«d [l
&b s &
-doz -doz
+doz +doz
-dsL -dg1
+dgL +dgl
. -dg| —dg|
+dg| +dg|
-dzL =
+dzL +dz)
. -dg| -dg|
+dg} +dgl
-dz1 —dz1
+dz) +dzL
-diL —di}
+diL +dpL
-doL —doL
+doL +doy
-de —dg
+ds +dg
-dg -dg
+dg +dg
-ds -dz
+dz +dz
-dg —do
+dg +dg
-dg —dg
+dg +dg
. -dy —dy
+dy +dp
-dg —dg
+dg +dg
-dz -dz
+dz +dz
-dy —dy
+d| +d|
3
> X
o »n

q-

q-

q+

STAD

-doz
+doz
-deL
+d6L
-dgi
+dg|
-d/1
+dz)
~doy
+dg}
-dz)
+dzL
-di
+dp)

+doy

-doz
+doz
-deL
+d6l
-dg|
+dg|
-dzL
+dzL
-dgi
+do|
-dzy
+dz1
~di
+dLL

+doL

+d|

q-
q+

R R N R L e e

o
q+

veee g T "l "l

Log of empirical

p-value

-doz
+doz
-deL
+d6 L
-dg|
+dg|
-dzL
+d/1
-dgy
+dg}
-dzy
+dz|
-di
+dp)
-dot
+dol

+d)

utual exclusivity

=

-
—0
4

Co-occurrence



Supplementary Figure 3: WGD is associated with significant changes in pair-wise chromosome-arm
genetic interactions (related to Figure 2).

(a) Venn diagrams of the number of significant (GISTIC 2.0 g<0.05) chromosome-arm aneuploidies in
WGD- and WGD+ tumors of 10 selected tumor types. (b) Heatmaps of the significance (-log(empirical p-
value)) of positive genetic interactions (co-occurrence, purple) and negative genetic interactions (mutual
exclusivity, green) between chromosome arms of different chromosomes in WGD- tumors (top two rows)
and WGD+ tumors (bottom two rows) of 10 selected tumor types. Events that were significantly co-
occurring in one WGD group but significantly mutually exclusive in the other WGD group of the same
tumor type (empirical p<0.05, g<0.25) are highlighted on the heatmaps. (c) Venn diagrams of the number
of the significantly co-occurring (empirical p<0.05, g<0.25) chromosome-arm inter-chromosomal genetic
interactions in WGD- and WGD+ tumors of 10 selected tumor types. (d) Histograms of the distribution of
enrichment scores (defined as -log(empirical p-value)) for co-occurrence (left) and mutual exclusivity
(right) of inter-chromosomal genetic interactions in WGD- vs. WGD+ tumors of BRCA, GBM, LGG and
LUAD tumors. Discordant genetic interactions, which are co-occurring in one of the WGD groups but
mutually exclusive in the other, are highlighted on the histograms. (e) Heatmaps of the significance (-
log(empirical p-value)) of positive genetic interactions (co-occurrence, purple) and negative genetic
interactions (mutual exclusivity, green) between gains and losses of chromosome arms within the same
chromosome in WGD- tumors (left) and WGD+ tumors (right) of 10 selected tumor types. Events that were
significantly co-occurring in one WGD group but significantly mutually exclusive in the other WGD group
of the same tumor type (empirical p<0.05, q<0.25) are highlighted on the heatmaps. Tumor type

abbreviations as in Fig. 1.
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Supplementary Figure 4: WGD is associated with significant changes in multiple chromosome-arm
genetic interactions (related to Figure 2).

(a) Scatter plots of the significance (-log(g-value)) of positive genetic interactions (co-occurrence) between
pairs (n=2) of chromosome arms from different chromosomes in WGD- tumors (x-axis) and WGD+ tumors
(y-axis) across tumor types. Interactions that were significantly co-occurring in one WGD group but
significantly mutually exclusive in the other WGD group of the same tumor type (q<0.05 for one WGD
group and g>0.95 for the other WGD group) are shown. Interactions are color coded by tumor type (tumor
type abbreviations as in Fig. 1). Interactions also identified by the permutation analysis are shaped as ‘x’.
(b) Scatter plots of the significance (-log(g-value)) of positive genetic interactions (co-occurrence) between
trios (n=3) of chromosome arms from different chromosomes in WGD- tumors (x-axis) and WGD+ tumors
(y-axis) across tumor types. Interactions that were significantly co-occurring in one WGD group but
significantly mutually exclusive in the other WGD group of the same tumor type (q<0.05 for one WGD
group and g>0.95 for the other WGD group) are shown. Interactions are color coded by tumor type (tumor
type abbreviations as in Fig. 1). Interactions found to be more significant than any of the subset interactions
within them are shaped as triangles. (c) as in (b), but with quartets (n=4) of chromosome arms. (d) as in (b)

but with quintets (n=5) of chromosome arms.
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Supplementary Figure 5: Comparison of the aneuploidy landscapes between tumors (TCGA) and
cell lines (CCLE) (related to Figure 3).

Volcano plots showing the differential aneuploidy landscapes between tumors and cell lines, for WGD-
(left) and WGD+ (right) samples. Events were determined to differentially recur in tumors and in cell lines
if the difference in their prevalence was > 0.2 and g-value<0.05 (two-tailed Fisher’s Exact test). Only ~11%
and ~3% of the recurrent events were discordant between cell lines and tumors, in WGD- and WGD+
samples, respectively. Note that brain cancer cell lines were an exception to this overall high similarity, as

several aneuploidies recur in WGD+ CNS cell lines but not in primary brain tumors.
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Supplementary Figure 6: Isogenic WGD- and WGD+ HCT116 cell lines demonstrate a causal effect
of WGD on aneuploidy landscapes (related to Figure 4).

(a) scDNAseg-based comparison of the number of aneuploidies (relative to basal ploidy) between the near-
diploid parental HCT116 cells (HCT116-WT), HCT116 cells expressing GFP (HCT116-GFP), and two
WGD+ HCT116 clones (HPT1 and HPT2). ***, p<0.001; two-tailed Student’s t-test. (b) The number of
whole-chromosome gains and losses observed by mFISH, in HCT116 and its derived WGD+ clones (>20
single cells per clone). (c) The relative fraction of whole-chromosome aneuploidies relative to arm-level
aneuploidies (left) or structural aneuploidies (right; including arm-level aneuploidies, translocations and
smaller structural alterations), in HCT116 and its derived clones. *, p<0.05, ***, p<0.001; one-tailed
Fisher’s Exact test. (d) The fraction of cells with non-clonal whole-chromosome aneuploidies, a measure
of karyotypic heterogeneity, in HCT116 and its derived clones. ****, p<0.0001; one-tailed Fisher’s Exact

test.
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Supplementary Figure 7: Selection pressures result in non-convergent karyotypic evolution (related
to Figure 5).

(a) Bar plots of the number of cells with gains and losses of each chromosome in the near-diploid parental
DLD1 cells (DLD1-parental), and 11 DLD1-derived WGD+ clones. (b) Representative images of soft-agar
macrocolonies emerging from DLD1 cells evolved for 12 days post-cytokinesis failure. Scale, 500 pM. (c)
Bar plots of the number of cells with gains and losses of each chromosome in the four profiled soft-agar

colonies.
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Supplementary Figure 8: Isogenic WGD- and WGD+ RPEL1 cell lines demonstrate a causal effect of
WGD on aneuploidy landscapes.

(a) mFISH-based comparison of the number of aneuploidies (relative to basal ploidy) between near-
diploid parental RPE1 cells (RPE1-parental), an RPE1-derived WGD- clone (RPE1-C4), and two RPE1-
derived WGD+ clones (RPT1 and RPT3). n.s., p>0.05, **** p<0.0001; two-tailed Student’s t-test. (b)
The number of whole-chromosome gains and losses observed by mFISH, in RPEL and its derived clones
(>20 cells per clone). (c) The relative fraction of whole-chromosome aneuploidies relative to arm-level
aneuploidies in RPEL and its derived clones. n.s., p>0.05; one-tailed Fisher’s Exact test. Note that only
two aneuploidies were identified in the WGD- RPEL cells (both in RPE1-parental and in RPE1-C4 cells),
rendering this comparison uninformative. (d) The fraction of cells with whole-chromosome aneuploidies,
a measure of karyotypic heterogeneity, in RPE1 and its derived clones. **** p<0.0001; one-tailed

Fisher’s Exact test.
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