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Supplementary Figure 1
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Supplementary Figure 1. Validation of low-coverage single-nucleus whole-genome sequencing (snWGS). 
A. Representative single-cell profiles: a euploid nucleus (2n), a triploid nucleus (3n), a nucleus with a whole-arm aneuploidy (Whole Arm), and a nucleus with whole-chromosome aneuploidies (Whole Chr.). The X-axis represents the chromosomes; the Y-axis indicates the inferred copy number based on read coverage. Each dot corresponds to the copy number of a 5Mb bin, as generated by Ginkgo. Black, red, and blue lines indicate two, three, and one copy, respectively. B. Heatmap summarizing aneuploidies detected in six single cells from the euploid cell line GM12878. C. Heatmap summarizing aneuploidies detected in nine single-cells from Trisomy 21 cells. In panels B and C, each row represents a single cell. Color-coded bars at the top indicate chromosomes and chromosome arms. Grey boxes indicate two copies, red boxes indicate three copies D. Representative aneuploidy profile from a single cell euploid GM12878 cell. E. Representative aneuploidy profile from a Trisomy 21 (T21) cell, illustrating the expected gain of chromosome 21 (red line). In panels F and F, the top left corner displays the unique cell identifier, followed by the karyotype. The X-axis represents the chromosomes; the Y-axis indicates the inferred copy number based on read coverage. Each dot corresponds to the copy number across 5 Mb bins generated by Ginkgo. The black line denotes the mean copy number as two, the red line indicates three copies, and the blue line represents one copy. E.  Sequencing depth achieved for euploid and Trisomy 21 single cells. The center lines represent the medians; box limits indicate the 25th and 75th percentiles. Whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, and outliers are represented by dots.
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Supplementary Figure 2. Evaluation of aneuploidy types and frequencies in healthy controls.
A. Sequencing depth for euploid GM12878 control cells, T21 cells, and nuclei form healthy controls (HCs). No significant difference in sequencing coverage were observed between the groups (Eu vs. T21 p=0.9959; Eu vs. HCs p=0.4913; HCs vs. T21 p=0.2901). B. Bar graph showing the number of gains (red) and losses (blue) identified in healthy controls. Numbers inside the bars indicate the respective counts. C. Pie chart depicting the percentage of gains (red) and losses (blue) across all aneuploid nuclei form healthy controls. D.  Bar graph showing the frequencies of aneuploidies in healthy controls by chromosome arm. Y-axis represent the percent of nuclei with aneuploidy; X-axis indicates chromosome arms. Numbers inside the bars indicate the number of affected nuclei. E. Percentage of aneuploid (2n) nuclei for each healthy control subject. X-axis lists individual subjects; Y-axis indicates the percent of aneuploid nuclei.  F. Percent of genome altered in each healthy control subject. Black line indicates the median. No significant difference in genome alteration were detected between individuals (p=>0.999).
[image: ]

Supplementary Figure 3: Evaluation of aneuploidy types and frequencies in non-tumor and tumor tissues from GBM subjects.
A. Sequencing depth across all groups, including euploid GM12878 controls, T21 cells, healthy controls (HCs), non-tumor (NT) tissue, and tumor (TUM) tissue. No significant differences were observed among groups (p=0.9). B. Bar graph showing the number of chromosomal gains (red) and losses (blue) observed in tumor regions. C. Pie chart depicting the percentage of gains (red) and losses (blue) across all aneuploid tumor nuclei. D. Bar graph representing the frequencies of aneuploidies in tumor tissues by chromosome arm. The Y-axis represents the percent of nuclei affected; the X-axis shows chromosome arms. Numbers inside bars indicate the number of affected nuclei. E. Bar graph showing the number of gains (red) and losses (blue) observed in non-tumor regions. F. Pie chart showing the percentage of gains (red) and losses (blue) among all aneuploid nuclei from non-tumor tissue. G.  Bar graph representing aneuploidy frequencies in non-tumor tissue by chromosome arm. Y-axis represents the percent of affected nuclei; the X-axis shows the chromosome arms. Numbers in bars indicates affected nuclei. H. Bar graph of Euclidean distance between individuals based on structural, aneuploidy and heterogeneity scores. One-way ANOVA results: HCs vs. NT-D p=0.8519; NT-D vs. TUM p=0.0184; HCs vs. TUM p= 0.0018. I. Heatmaps summarizing aneuploidy profiles of matched GBM tumor and non-tumor nuclei. Each row represents a single nucleus. Thin white lines separate matched tumor and non-tumor nuclei; thick white lines separate different GBM patients. Blue indicates one copy, gray indicates two copies, red indicates three copies and brick red indicates four copies. J.  Patient matched comparison of TUM and NT nuclei harboring aneuploidies. Value in bars indicate total nuclei analyzed. 
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Supplementary Figure 4: Loss-of-X in all female subjects.
Bar graphs showing the percentage of nuclei with monosomy for X-chromosome in each female subject. The X-axis shows individual female subjects; the Y-axis indicates the percentage of nuclei that lost a copy of the X chromosome. White number inside each bar indicates total number of affected nuclei per subject.



Supplementary Figure 5: Ginkgo single-cell plots for euploid cell, trisomy 21 cells, and all sequenced human brain nuclei.
Copy number profiles are shown for each cell and nucleus. The Y-axis represents inferred copy number based on read coverage, while the X-axis corresponds to individual chromosomes. Each plot is labelled in the top left corner with the unique identifier for the respective cell or nucleus. Each dot represents the copy number across 5 Mb genomic bins, as generated by Ginkgo. The solid black line indicates di[loid (two copies), red indicates three copies, brick red indicates four copies, and blue represents a single copy.
Supplementary Table 1: Single-Nucleus Whole-Genome Sequencing (snWGS) Copy Numbers Detected in Euploid Control and Trisomy 21 Cell Lines.

	Cell Type
	Cell ID
	1p
	1q
	2p
	2q
	3p
	3q
	4p
	4q
	5p
	5q
	6p
	6q
	7p
	7q
	8p
	8q
	9p
	9q
	10p
	10q
	11p
	11q
	12p
	12q
	13
	14
	15
	16p
	16q
	17p
	17q
	18p
	18q
	19q
	20p
	20q
	21
	22

	GM12878 (Euploid)
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	B
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	C
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	D
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	E
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	F
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	AG08942 (T21)
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2

	
	B
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2

	
	C
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2

	
	D
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2

	
	E
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2

	
	F
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2

	
	G
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2

	
	H
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2

	
	I
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2




Supplementary Table 2: Average Sequencing Depth for Trisomy 21 and Euploid Cell Lines.

	Sample ID
	# reads, whole genome
	Sequencing depth

	T21.A
	1097603
	0.106367963

	T21.B
	1359635
	0.131761306

	T21.C
	1314990
	0.12743479

	T21.D
	389387
	0.03773523

	T21.E
	434534
	0.042110395

	T21.F
	285819
	0.027698526

	T21.G
	44814
	0.004342894

	T21.H
	1717200
	0.166412688

	T21.I
	310320
	0.030072901

	
	AVG
	0.074881855

	
	STDEV
	0.058127065

	Sample ID
	# reads, whole genome
	Sequencing depth

	EU.A
	415386
	0.040254776

	EU.B
	427418
	0.041420789

	EU.C
	1280873
	0.124128534

	EU.D
	1219133
	0.118145353

	EU.E
	1593598
	0.154434502

	EU.F
	63999
	0.0062021

	
	AVG
	0.080764342

	
	STDEV
	0.059082237



Supplementary Table 3: Average Sequencing Depth for Each Nucleus in Healthy Control Human Brain Samples.
	Sample ID
	# reads, whole genome
	Sequencing depth

	HC1.A
	2396043
	0.232198903

	HC1.B
	973600
	0.094350916

	HC1.C
	1703800
	0.165114103

	HC1.D
	1434591
	0.139025242

	HC1.E
	1475975
	0.143035737

	HC1.F
	1612263
	0.156243315

	HC1.G
	1657498
	0.160627008

	HC1.H
	1658878
	0.160760743

	HC1.I
	2553597
	0.247467355

	HC1.J
	2076096
	0.201193056

	HC2.A
	1084736
	0.105121031

	HC2.B
	953480
	0.092401101

	HC2.C
	1142114
	0.110681494

	HC2.D
	1139140
	0.110393285

	HC2.E
	779259
	0.075517462

	HC2.G
	802750
	0.077793958

	HC2.H
	1669459
	0.16178614

	HC2.I
	1540433
	0.149282318

	HC2.J
	1684017
	0.163196946

	HC3.G
	577095
	0.055925885

	HC3.H
	552893
	0.053580486

	HC3.I
	869745
	0.084286399

	HC4.A
	824432
	0.079895146

	HC4.B
	1560169
	0.15119492

	HC4.C
	6367877
	0.617106644

	HC4.D
	5768253
	0.558997489

	HC4.E
	5464269
	0.529538606

	HC4.F
	941963
	0.091284996

	HC4.G
	774545
	0.075060631

	HC4.H
	912432
	0.088423167

	HC5.A
	591254
	0.057298024

	HC5.B
	379354
	0.036762939

	HC5.C
	1125089
	0.109031612

	HC5.D
	888733
	0.086126513

	HC5.E
	941768
	0.091266099

	HC5.F
	668632
	0.064796674

	HC5.G
	1094023
	0.106021027

	HC5.H
	1224695
	0.118684362

	HC5.I
	1188629
	0.115189231

	HC5.J
	1247737
	0.120917347

	HC5.L
	881088
	0.085385641

	HC6.B
	1796465
	0.174094206

	HC6.C
	2169833
	0.210277045

	HC6.D
	95465
	0.009251448

	HC6.E
	2261017
	0.219113625

	HC6.F
	2652905
	0.257091226

	HC6.G
	2042842
	0.197970434

	HC6.I
	1488486
	0.144248169

	HC6.K
	1750331
	0.169623391

	HC7.A
	1458458
	0.141338176

	HC7.B
	127588
	0.012364467

	HC7.C
	1293686
	0.125370234

	HC7.D
	3292275
	0.319052139

	HC7.E
	733813
	0.071113321

	HC7.F
	1042497
	0.101027678

	HC7.G
	1023634
	0.099199677

	HC7.H
	2627238
	0.254603854

	HC7.I
	844635
	0.081853005

	HC8.A
	1422380
	0.137841882

	HC8.B
	1287951
	0.124814459

	HC8.C
	1061995
	0.102917216

	HC8.D
	123176
	0.011936903

	HC8.E
	958663
	0.092903382

	HC8.F
	864230
	0.083751944

	HC8.G
	799365
	0.07746592

	HC8.H
	1145444
	0.111004202

	HC8.I
	1244283
	0.120582622

	HC8.J
	1352460
	0.131065982

	HC9.A
	3395568
	0.329062194

	HC9.B
	3188698
	0.309014562

	HC9.C
	157049
	0.015219512

	HC9.D
	428735
	0.041548418

	HC9.E
	285162
	0.027634856

	HC9.F
	929730
	0.090099504

	HC9.G
	911516
	0.088334398

	HC9.H
	2257024
	0.218726666

	HC9.I
	755757
	0.073239899

	HC9.J
	1177182
	0.11407991

	HC10.B
	773097
	0.074920306

	HC10.C
	982075
	0.095172223

	HC10.D
	896259
	0.086855852

	HC10.E
	912202
	0.088400878

	HC10.F
	880850
	0.085362577

	HC10.G
	243892
	0.023635408

	HC10.I
	933718
	0.090485979

	HC10.K
	9178
	0.000889434

	HC11.A
	164015
	0.015894582

	HC11.B
	1811456
	0.175546973

	HC11.C
	1193292
	0.115641119

	HC11.D
	816819
	0.079157376

	HCL11.E
	1349989
	0.130826519

	HC11.F
	1672701
	0.16210032

	HC11.H
	1357083
	0.131513994

	HC11.I
	1341708
	0.130024013

	HC11.J
	1226158
	0.118826141

	HC11.L
	1129793
	0.109487474

	HC12.A
	1949383
	0.188913385

	HC12.B
	1590811
	0.154164416

	HC12.C
	1635464
	0.158491708

	HC12.D
	1918894
	0.185958717

	HC12.F
	1431037
	0.138680826

	HC12.G
	1457371
	0.141232836

	HC12.H
	11074124
	1.073185852

	HC12.I
	226746
	0.021973801

	HC12.K
	1635042
	0.158450812

	
	Avg depth
	0.142358038

	
	stdev
	0.1349124



	Subject ID 
	Nucleus ID
	1p
	1q
	2p
	2q
	3p
	3q
	4p
	4q
	5p
	5q
	


6p

	6q
	7p
	7q
	8p
	8q
	9p
	9q
	10p
	10q
	11p
	11q
	12p
	12q
	13
	14
	15
	16p
	16q
	17p
	17q
	18p
	18q
	19q
	20p
	20q
	21
	22

	HC1
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2
	2

	
	B
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	
	C
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	D
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	E
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	F
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	G
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	H
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	I
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	
	J
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	HC2
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	B
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	C
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	D
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	E
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
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	3
	3
	3
	3

	
	F
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	G
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	I
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	K
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	HC11
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	B
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	C
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	D
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	E
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	F
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	H
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	I
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2

	
	J
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	L
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	HC12
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	B
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	C
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	D
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	F
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	G
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	H
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	I
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	K
	2
	2
	2
	2
	1
	1
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	1
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2


Supplementary Table 4: Single-Nucleus Whole-Genome Sequencing (snWGS) Copy Numbers Detected in Healthy Control Nuclei.



Supplementary Table 5: Average Sequencing Depth for Non-Tumor (NT) and Tumor (TUM) Nuclei.

	Sample ID
	# reads, whole genome
	Sequencing depth

	NT1.A
	1162638
	0.112670461

	NT1.B
	886014
	0.085863016

	NT1.C
	2351580
	0.227890024

	NT1.D
	894550
	0.086690234

	NT1.E
	798654
	0.077397018

	NT1.F
	1658598
	0.160733608

	NT1.G
	967611
	0.093770526

	NT2.A
	1232300
	0.119421358

	NT2.B
	1097699
	0.106377266

	NT2.D
	967336
	0.093743876

	NT2.E
	586417
	0.056829274

	NT2.F
	662332
	0.064186145

	NT2.G
	482407
	0.046749735

	NT2.I
	1874690
	0.181674937

	NT2.J
	1666158
	0.161466243

	NT3.A
	4057901
	0.393248436

	NT3.C
	2151927
	0.208541787

	NT3.D
	2209908
	0.214160687

	NT3.E
	2829279
	0.27418351

	NT3.F
	3498539
	0.339041043

	NT3.G
	823023
	0.079758601

	NT3.H
	3431657
	0.332559554

	NT3.I
	1137906
	0.110273699

	NT3.J
	538553
	0.052190806

	NT4.A
	691276
	0.066991089

	NT4.B
	622128
	0.060290003

	NT4.C
	990120
	0.095951858

	NT4.L
	755959
	0.073259474

	NT4.M
	354408
	0.034345439

	NT5.A
	1644993
	0.159415157

	NT5.B
	474836
	0.046016035

	NT5.C
	578913
	0.056102066

	NT5.D
	1187952
	0.115123623

	NT5.E
	1105043
	0.107088968

	NT5.F
	464464
	0.045010891

	NT5.G
	1151366
	0.111578099

	NT5.I
	1961873
	0.190123783

	NT5.J
	542107
	0.052535222

	NT5.K
	1815013
	0.17589168

	NT5.L
	1218719
	0.118105232

	NT6.B
	1819493
	0.176325834

	NT6.C
	1682741
	0.16307329

	NT6.D
	1910222
	0.185118319

	NT6.E
	1871948
	0.181409212

	NT6.F
	1524600
	0.147747953

	NT6.H
	1889195
	0.183080607

	NT6.I
	1367237
	0.132498011

	NT6.J
	1619224
	0.1569179

	NT6.L
	1510444
	0.146376104

	NT6.O
	1495152
	0.144894167

	NT6.P
	1334689
	0.129343806

	
	AVG
	0.135961484

	
	STDEV
	0.078153692

	Sample ID
	# reads, whole genome
	Sequencing depth

	TUM1.B
	1369098
	0.132678359

	TUM1.C
	1026788
	0.099505329

	TUM1.E
	987854
	0.095732262

	TUM1.G
	1362341
	0.132023543

	TUM1.H
	1161370
	0.11254758

	TUM1.I
	1709325
	0.165649527

	TUM1.J
	1114532
	0.108008541

	TUM2.D
	803016
	0.077819736

	TUM2.E
	803838
	0.077899396

	TUM2.F
	530161
	0.051377543

	TUM2.G
	528801
	0.051245747

	TUM2.H
	380307
	0.036855294

	TUM3.A
	782494
	0.075830963

	TUM3.C
	834724
	0.080892537

	TUM3.D
	524349
	0.050814306

	TUM3.F
	1383414
	0.134065713

	TUM4.A
	6128824
	0.59394018

	TUM4.B
	6117417
	0.592834736

	TUM4.C
	693633
	0.067219504

	TUM4.D
	4764925
	0.461765652

	TUM4.E
	4951929
	0.479888083

	TUM4.F
	3348799
	0.324529842

	TUM4.G
	5586878
	0.541420561

	TUM4.H
	803235
	0.077840959

	TUM4.L
	3426158
	0.33202665

	TUM5.A
	1185417
	0.114877958

	TUM5.B
	802549
	0.07777448

	TUM5.C
	412791
	0.040003296

	TUM5.F
	1322861
	0.128197563

	TUM5.G
	1040550
	0.100838995

	TUM5.H
	1042207
	0.100999574

	TUM5.I
	1646495
	0.159560715

	TUM5.J
	640414
	0.062062087

	TUM5.K
	1247012
	0.120847088

	TUM5.L
	1055590
	0.102296512

	TUM6.A
	1801409
	0.174573325

	TUM6.B
	1566615
	0.151819598

	TUM6.C
	22720713
	2.201848899

	TUM6.D
	1712501
	0.165957311

	TUM6.E
	1605682
	0.155605554

	TUM6.F
	1873359
	0.181545951

	TUM6.G
	1421628
	0.137769006

	TUM6.J
	1477632
	0.143196316

	TUM6.K
	1304757
	0.126443117

	TUM6.O
	1476076
	0.143045525

	
	AVG
	0.212081676

	
	STDEV
	0.336248951



Supplementary Table 6: Single-Nuclei Whole-Genome Sequencing (snWGS) Copy Numbers Detected in Tumor (TUM) and Non-Tumor (NT) Nuclei.

	Subject ID 
	Nucleus ID
	1p
	1q
	2p
	2q
	3p
	3q
	4p
	4q
	5p
	5q
	6p


	6q
	7p
	7q
	8p
	8q
	9p
	9q
	10p
	10q
	11p
	11q
	12p
	12q
	13
	14
	15
	16p
	16q
	17p
	17q
	18p
	18q
	19q
	20p
	20q
	21
	22

	NT1
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	B
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	C
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	D
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	E
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	F
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3
	3
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	G
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1

	NT2
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	B
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	D
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	E
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	F
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	G
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	I
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	J
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	NT3
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	C
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	D
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	E
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	F
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	G
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	2
	2
	3
	2
	3
	3
	3
	2
	2
	2
	2
	2
	2
	2
	3
	2
	3
	3
	2
	2
	2
	2
	2

	
	H
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	I
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	J
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	NT4
	A
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	B
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
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	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	J
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	1
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	K
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	1
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	
	L
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2



Supplementary Table 7: Fisher’s Exact Test Results for Aneuploidy in diploid (2n) and Whole Genome Duplication (WGD) nuclei.

	
	Not_aneuploid
	Aneuploid
	Total

	2n (NT_2n + TUM_2n)
	64
	1
	65

	WGD (NT_Not2n + TUM_Not2n)
	24
	7
	31

	Total
	88
	8
	96
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