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Figure	S1.		Single	Nucleus	Sequencing	(SNS)	Workflow.	1	

The	core	components	to	the	flow	of	sample	and	data	processing	by	SNS:	from	single	nucleus	sequencing	2	

(top	panel),	through	sequence	read	mapping	and	derivation	of	single-cell	copy-number	profiles	(middle	3	

panel),	to	clonal	structure	analysis	and	visualization	(bottom	panel).		4	
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Supplementary	Case	Reports	10	

Case	report:	NYU003.Benign.1	11	

	 A	47	year	old	man	was	referred	for	transrectal	ultrasonography	(TRUS)	guided	prostate	biopsy	12	

(PB)	due	to	an	elevated	serum	PSA	of	3.51	ng/mL	and	an	MRI	finding	of	a	lesion	in	the	right	peripheral	13	

zone,	mid-gland	with	 a	 low	 probability	 of	 cancer.	 	 The	 patient	 underwent	 a	 standard	 12-core	 biopsy	14	

procedure	with	one	MRI-ultrasound	fusion	targeted	biopsy.	 	The	pathology	report	on	the	PB	identified	15	

benign	prostatic	tissue	in	all	core	biopsies	although	one	core	was	reported	with	acute	inflammation.		We	16	

performed	 sparse	 genomic	 analysis	 of	 individual	 nuclei	 by	 sequencing	 (SNS)	 on	 approximately	 20-25	17	

cells	from	each	of	the	13	biopsy	sites.			The	single	cell	genomic	viewer	(SCGV)	image	of	310	profiled	cells	18	

is	shown	with	no	emergent	clones	evident	but	with	varying	degrees	of	genomic	instability	among	cells	in	19	

all	sectors	which	is	a	common	feature	observed	in	both	benign	and	malignant	prostates	(Supplementary	20	

Fig.	S2	a	-	c).		We	have	yet	to	determine	the	significance	of	these	unstable	genomes.	21	
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	22	

	23	

Supplementary	Fig.	S2.	SCGV	NYU003.Benign.1.	24	

(a)	The	combined	heatmap	and	dendrogram	of	NYU003,	a	benign	case,	showing	CNVs	across	genomes	25	

for	310	nuclei	profiles	from	prostate	biopsy	washings	from	13	sectors.	 	 (b)	The	boxed	area	outlined	 in	26	

red	in	(a)	is	enlarged	in	(b)	to	show	2	cells	(red	dashed	boxes)	from	sector	5	with	different	CNV	profiles.		27	

(c)	The	one	cell	 (CJA3183)	has	a	 flat	profile	characteristic	of	normal	diploid	cells	while	 the	second	cell	28	

(CJA3282)	has	a	very	unstable	profile	as	seen	in	the	corresponding	genome	plots	where	grey	represents	29	

normalized	bin	counts	and	the	blue	line	is	segmented	data.	30	

	31	

	32	

	33	
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Case	report:	NYU002.Pin.1	34	

	 A	71	year	old	man	was	referred	for	TRUS-guided	prostate	biopsy	(PB)	due	to	an	abnormal	digital	35	

rectal	 exam	 (DRE)	 and	 a	 discrete	 abnormality	 on	MRI	 imaging.	 	 	 Pre-treatment	 serum	 PSA	 level	 was	36	

1.6ng/mL.		The	patient	underwent	a	standard	12-core	biopsy	procedure	with	one	MRI-targeted	biopsy.		37	

The	 pathology	 report	 on	 the	 PB	 identified	 2	 out	 of	 12	 cores	with	 high	 grade	 prostatic	 intraepithelial	38	

neoplasia	 (HGPIN).	 	 The	 MRI-ultrasound	 fusion	 targeted	 biopsy	 was	 benign.	 	 Prior	 to	 the	 biopsy	39	

procedure,	 the	 patient	 underwent	 a	 DRE	 with	 prostatic	 massage	 after	 which	 a	 urine	 sample	 was	40	

collected.	 	 Epithelial	 cell	 adhesion	molecule	 (EpCAM)	 positive	 (+)	 and	 EpCAM	 negative	 (-)	 cells	 were	41	

isolated	 from	 this	 urine	 sample.	 	We	 performed	 SNS	 on	 approximately	 45	 cells	 from	 each	 of	 the	 13	42	

biopsy	sites	and	on	81	cells	both	EpCAM	(+)	and	EpCAM	(-)	from	the	urine	sample.		The	SCGV	image	of	43	

660	profiled	cells	is	shown	(Supplementary	Fig.	S3)	and	is	similar	to	the	preceding	benign	case	with	no	44	

emergent	clones	evident	and	genomic	instability	present	in	cells	from	virtually	all	sectors.	45	

Supplementary	Fig.	 S3.	SCGV	46	

NYU002.Pin.1.	 	 The	 SCGV	47	

image	 (a	 combined	 heatmap	48	

and	 dendrogram)	 for	 case	49	

NYU002.Pin.1	 showing	 copy	50	

number	 variations	 (CNVs)	51	

across	 genomes	 for	 660	52	

nuclei	 profiled	 from	 prostate	53	

biopsy	 washings	 from	 13	54	

sectors	and	a	urine	 specimen	55	

collected	prior	to	biopsy.		56	

		57	
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Case	report:	COR002.GS6.1	58	

	 A	 64	 year	 old	man	 was	 referred	 for	 TRUS-guided	 prostate	 biopsy	 (PB)	 due	 to	 abnormal	MRI	59	

findings.		Pre-treatment	serum	PSA	level	was	2.2ng/mL	and	DRE	was	normal.		The	patient	underwent	a	60	

standard	12-core	biopsy	procedure.	 	The	pathology	report	on	the	PB	 identified	2	out	of	12	cores	with	61	

adenocarcinoma	Gleason	 score	 (GS)	 6.	 	 The	patient	 underwent	 a	 radical	 prostatectomy	 (RP)	 in	which	62	

bilateral	prostatic	adenocarcinoma	was	 identified	and	scored	as	a	GS	6	(3	+	3).	 	About	1%	of	prostatic	63	

tissue	was	involved	by	the	tumor	which	was	organ	confined	and	present	in	the	apex.		We	performed	SNS	64	

on	approximately	75-100	cells	 from	5	sites	selected	by	the	study	pathologist	 from	core	biopsies	 taken	65	

from	frozen	tissue	sections	of	the	RP	specimen.		Selected	sites	included	areas	of	benign	prostatic	tissue,	66	

prostatic	 intraepithelial	 neoplasia	 (PIN),	 benign	 prostatic	 hyperplasia	 (BPH)	 and	 Gleason	 6	67	

adenocarcinoma	within	the	tumor	nodule.		The	SCGV	image	of	451	profiled	cells	is	shown	with	a	small	68	

clone	(COR002.GS6.1.1)	of	4	cells	highlighted	in	red	(Supplementary	Fig.	S4).				69	

Supplementary	Fig	S4.			SCGV	70	

COR002.GS6.1.		The	SCGV	71	

image	of	COR002.GS6.1	72	

showing	copy	number	73	

alterations	across	genomes	for	74	

451	nuclei	profiled	from	five	75	

selected	regions	of	interest	76	

from	frozen	tissue	sections	of	77	

the	RP	specimen.		A	small	clone	78	

(COR002.GS6.1.1)	comprising	4	cells	from	an	area	of	PIN	near	the	tumor	nodule	and	an	area	of	Gleason	79	

6	with	admixed	PIN	glands	from	within	the	tumor	nodule	is	outlined	in	red	and	also	visible	in	color	bar	of	80	

clone	track	below	dendrogram.	81	
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	 From	the	SCGV	image	of	this	case	of	low	grade	disease,	we	see	the	emergence	of	a	single	clone	82	

comprising	 very	 few	 cells	 with	 generally	 fewer	 CN	 alterations	 than	 what	 is	 seen	 in	 intermediate	 to	83	

advanced	stage	disease	(GS	≥	7).		Interestingly,	this	single	clone	harbors	segmental	deletions	of	1q,	2q,	84	

4p/q,	 5q,	 6q	 and	 13q	which	 represent	 chromosomal	 regions	 frequently	 deleted	 in	 PCa[1].	 	 As	 in	 the	85	

previous	 two	 cases	 (NYU003.Benign.1	 and	NYU002.Pin.1),	we	 observe	widespread	 genomic	 instability	86	

among	a	number	of	cells	from	all	5	sites	selected	from	the	RP	specimen	in	this	GS	6	case.		A	magnified	87	

SCGV	image	of	the	clone	(COR002.GS6.1.1)	and	multiple	aligned	CNV	plots	of	the	four	cells	comprising	88	

this	 clone	 show	 that	while	 their	profiles	 look	 similar	 across	much	of	 their	 genomes,	 the	 cell	 from	 the	89	

area	of	PIN	(CJA2100)	lacks	some	of	the	CN	alterations	present	in	the	three	cells	from	the	tumor	nodule	90	

(Supplementary	Fig.	S5	a	-	b).			91	

	 These	 may	 represent	 late	 events	 in	 the	 progression	 from	 precursor	 lesion	 to	 prostate	92	

adenocarcinoma.	 	 Two	 broad	 deletions	 are	 seen	 in	 the	 CNV	 plots,	 involving	 the	 long	 q	 arms	 of	93	

chromosomes	2	and	6	respectively.		There	is	a	hemizygous	loss	of	~31	Mb	at	2q21.2-q24.3	containing	a	94	

homozygously	deleted	region	of	7.2	Mb	at	2q23.3-q24.2	encompassing	several	known	genes	 including	95	

ACVR	1C,	a	signaling	molecule	which	phosphorylates	SMAD	transcription	 factors	and	two	genes	 (PKP4	96	

and	 CD302)	 involved	 in	 cell	 adhesion	 (Supplementary	 Fig.	 S5b).	 	 A	 ~43	Mb	deletion	 at	 6q13-q22.1	 is	97	

present	and	several	genes	implicated	in	PCa	are	found	within	this	region	including	MAP3K7	and	FOXO3	98	

two	genes	involved	in	the	regulation	of	apoptosis.		There	are	several	narrow	deletions	involving	the	13q	99	

arm.	100	
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Supplementary	Fig.	S5.	Clonal	Structure	and	CNV	plots	of	a	single	clone	of	COR002.GS6.1.				101	

(a)	Magnified	view	of	the	clonal	structure	of	COR002.GS6.1	highlighting	the	reduced	complexity	of	the	102	

CNV	 pattern	 of	 this	 low-grade	 adenocarcinoma.	 	 CNV	 profiles	 of	 4	 cells	 comprising	 clone	103	

COR002.GS6.1.1	 show	 both	 shared	 and	 private	 hemi	 and	 homozygous	 deletions.	 	 (b)	 An	 area	 on	104	

chromosome	2	with	a	 large	deletion	 (~31Mb)	 containing	a	homozygous	deletion	of	2q23.3-q24.3	 (7.2	105	

Mb)	and	deletions	on	chromosomes	6	and	13	are	outlined	in	red.	Grey	represents	normalized	bin	counts	106	

and	the	blue	line	is	segmented	data.	107	

	108	

	109	

	110	

Single	Clone	COR002.1	of	Low	Grade	Gleason	6	(3+3)	Disease 
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Case	report:	NYU005.GS6.2	111	

	 A	64-year	old	man	was	referred	for	TRUS-guided	prostate	biopsy	(PB)	due	to	a	positive	PCA3	test	112	

(score	=	65)	and	abnormal	findings	on	MRI.		His	serum	PSA	level	was	4.06ng/mL.		The	patient	underwent	113	

a	standard	12-core	biopsy	procedure	with	two	MRI-ultrasound	fusion	targeted	biopsies.		The	pathology	114	

report	on	 the	PB	 identified	2	out	of	12	cores	with	adenocarcinoma	GS	6	 (3	+	3).	 	The	MRI-ultrasound	115	

fusion	targeted	biopsies	identified	5	out	of	8	cores	with	adenocarcinoma;	one	core	was	scored	as	GS	6	116	

and	 four	 cores	 scored	 as	 GS	 7	 (3	 +	 4).	 	 The	 patient	 underwent	 a	 RP	 in	 which	 bilateral	 prostatic	117	

adenocarcinoma	was	 identified	and	his	GS	was	downgraded	after	RP	to	GS	6.	 	 	We	performed	SNS	on	118	

approximately	 20-24	 cells	 from	 each	 of	 the	 14	 biopsy	 sites.	 	 The	 SCGV	 image	 of	 309	 profiled	 cells	 is	119	

shown	 with	 a	 single	 clone	 (NYU005.GS6.2.1)	 comprising	 8	 cells	 from	 a	 sector	 scored	 as	 Gleason	 6	120	

(Supplementary	Fig.	S6).		Cells	of	this	clone,	NYU005.GS6.2.1	were	exclusive	to	an	MRI-targeted	biopsy	121	

of	the	left	apex	midline	(sector	14).	122	

	123	

	124	

	125	

	126	

	127	

	128	

Supplementary	Fig.	S6.	SCGV	NYU005.GS6.2.	 	The	SCGV	image	of	NYU005.GS6.2	showing	CNVs	across	129	

genomes	for	309	nuclei	profiled	from	prostate	biopsy	washings	from	14	sectors.		A	single	clone	is	visible	130	

(labelled	 as	NYU005.GS6.2.1)	within	 sector	 14	 (highlighted	 in	 red	on	 clone	 track)	 and	demonstrates	 a	131	

low	degree	of	genomic	complexity.	132	
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	 A	magnified	SCGV	image	of	the	clone	(NYU005.GS6.2.1)	and	the	CNV	plots	of	two	representative	133	

cells	 show	an	even	 simpler	 pattern	of	 CNV	 than	 seen	 in	 the	previous	Gleason	6	 case	 (COR002.GS6.1)	134	

(Supplementary	Fig.	S7	a	-	b).	 	The	CNV	profiles	of	cells	from	NYU005.GS6.2.1	show	deleted	segments	135	

on	 chromosomes	 3	 and	 13	 (Supplementary	 Fig.	 S7b).	 	 A	magnified	 view	 of	 chromosome	 13	 shows	 a	136	

focal	 deletion	of	 approximately	 1.4Mb	of	 13q13.1-q13.2	 and	a	broader	deletion	of	 47Mb	of	 13q13.2-137	

q31.1	 which	 spans	 a	 region	 encompassing	 RB1	 (Supplementary	 Fig.	 S7c).	 	 The	 smaller	 deletion	 at	138	

13q13.1-q13.2	encompasses	several	tumor	suppressor	genes	(tsg)	including	BRCA2,	PDS5B	and	STARD13	139	

(Supplementary	Fig.	S6d).	 	BRCA2	is	involved	in	double-stranded	(ds)	DNA	repair;	PDS5B	and	STARD13	140	

are	negative	regulators	of	cell	proliferation.	There	is	a	deleted	segment	of	approximately	21Mb	of	3q11	141	

.1-q13.31	spanning	a	region	containing	over	75	known	genes	(Supplementary	Fig.	S7b).	142	

Supplementary	Fig.	S7.	 	Clonal	Structure	and	143	

CNV	plots	of	NYU005.GS6.2.1.			(a)	Magnified	144	

view	of	 the	 clonal	 structure	of	NYU005.GS6.2	145	

showing	 few	 CN	 events.	 Two	 representative	146	

cells	 circled	 in	 red.	 	 (b)	 CNV	 profiles	 of	 two	147	

representative	 cells	 of	 this	 clone	 with	148	

deletions	on	chromosomes	3	and	13	 (CHR	13	149	

outlined	 in	 red).	 (c)	 Enlarged	 view	 of	 the	150	

deletions	on	chromosome	13	with	the	smaller	151	

deleted	 segment	 of	 13q13.1-q13.2	 bracketed	152	

by	red	circles.	(d)	The	UCSC	Genome	Browser	153	

view	 showing	 the	 known	 tumor	 suppressor	154	

genes:	BRCA2,	PDS5B	and	STARD13	within	this	155	

region	outlined	in	red.		156	
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Case	report:	NYU001.GS7.1	157	

	 A	63-year	old	man	was	referred	for	TRUS-guided	prostate	biopsy	(PB)	due	to	an	elevated	serum	158	

PSA	of	6.08	ng/mL	and	abnormal	findings	on	DRE	and	MRI.		The	patient	underwent	a	standard	12-core	159	

biopsy	procedure	with	 two	MRI-ultrasound	 fusion	 targeted	biopsies.	 	 The	pathology	 report	on	 the	PB	160	

identified	 6	 out	 of	 12	 cores	 with	 adenocarcinoma	 GS	 7.	 	 MRI-ultrasound	 fusion	 targeted	 biopsies	161	

identified	4	out	of	4	cores	with	adenocarcinoma	scored	as	GS	7	(3	+	4).		The	patient	underwent	a	RP	in	162	

which	prostatic	 adenocarcinoma	was	 identified	and	 scored	as	a	GS	7	 (3	+	4).	 	About	20%	of	prostatic	163	

tissue	 was	 involved	 by	 the	 tumor.	 	 	 Adverse	 pathologic	 features	 included	 seminal	 vesicle	 invasion,	164	

extraprostatic	 extension	 and	perineural	 invasion.	 	We	performed	 SNS	on	 approximately	 45	 cells	 from	165	

each	of	the	14	biopsy	sites	and	on	83	cells	both	EpCAM	(+)	and	EpCAM	(-)	from	post-DRE	urine	collected	166	

prior	 to	 biopsy	procedure.	 	 The	 clustered	profiles	 of	 712	nuclei,	 as	 viewed	 in	 the	 SCGV	 image	below,	167	

form	a	large	cancer	clone	(NYU001.GS7.1.1)	comprising	cells	from	8	neighboring	sectors	located	on	the	168	

right	 side	of	 prostate	 (Supplementary	 Fig.	 S8).	 	 Again,	 as	 in	previous	 cases,	we	 see	 cells	with	 varying	169	

degrees	of	genomic	instability	from	benign	and	malignant	sectors.	 		170	

	171	

	172	

	173	

	174	

	175	

	176	

	177	
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Supplementary	Fig.	S8.	SCGV	NYU001.GS7.1.	 	The	SCGV	image	of	NYU001.GS7.1	showing	CNVs	across	178	

genomes	 for	712	nuclei	profiled	 from	prostate	biopsy	washings	 from	14	sectors	and	a	urine	samle.	 	A	179	

single	clone	is	visible	(labelled	as	NYU001.GS7.1.1)	highlighted	in	red	on	clone	track	and	demonstrates	a	180	

high	degree	of	genomic	complexity.	181	

	 Within	 the	 main	 tumor	 clone	 are	 two	 sub-clones	 labelled	 as	 NYU001.GS7.1.1.1	 and	182	

NYU001.GS7.1.1.2	respectively	from	left	to	right	within	the	heat	map	and	visible	as	green	and	pink	in	the	183	

color	 bar	 of	 the	 clone	 track	 located	 beneath	 the	 dendrogram	 (Supplementary	 Fig.	 S9a).	 	 They	 are	184	

comprised	of	cells	exclusively	from	those	biopsies	scored	as	Gleason	7	as	seen	in	a	magnified	view	of	the	185	

SCGV	 image	 (Supplementary	 Fig.	 8a).	 The	 two	 sub-clones	 contain	 both	 private	 and	 shared	 genomic	186	

alterations	giving	a	very	distinct	metastasis	associated	CNV	signature	with	co-deletions	of	10q23	(PTEN),	187	

16q	 (PHLPP2)	 and	 chromosome	 1812.	 	 The	 18q	 deletion	 encompasses	 PHLPP1,	 a	 tsg	 which	 has	 been	188	

validated	 as	 a	 driver	 event	 independently	 and	 in	 combination	 with	 PTEN-deletion	 in	 a	 genetically	189	

engineered	mouse	model	(GEMM)	of	PCa[2].		The	18q	deletion	also	affects	the	SMAD4	gene,	which	has	190	

been	shown	to	accelerate	PTEN-deficient	prostate	cancer[3].	Chromosome	16q	harbors	 the	PHLPP2,	a	191	

tsg	and	an	ortholog	of	PHLPP1.		It	has	a	role	in	suppressing	the	PI	3-Kinase	pathway.		192	
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Supplementary	Fig.	S9.	Clonal	Structure	and	CNV	plots	of	NYU001.GS7.1.1.	 	(a)	Magnified	view	of	the	193	

SCGV	 image	 of	 NYU001.GS7.1.1	 featuring	 two	 sub-clones	 with	 extensive	 genomic	 alterations	194	

characteristic	of	intermediate	to	high	grade	adenocarcinomas.		Sub-clone	NYU001.GS7.1.1.1	has	the	8p	195	

deletion	 and	 8q	 arm	 gain	 frequently	 observed	 in	 prostate	 carcinomas.	 (b)	 Genomic	 profiles	 of	 2	196	

representative	 cells	 of	 this	 sub-clone	 (NYU001.GS7.1.1.1).	 (c)	 	 Several	 CNVs	 are	 highlighted	 in	 red	197	

showing	frequently	altered	genes	within	these	regions.	198	
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	 Additional	copy	number	aberrations	 include	partial	or	complete	loss	of	chromosomes	13	(RB1)	199	

and	 22,	 deleted	 regions	 at	 8p	 (NKX3.1)	 and	 17p	 (TP53)	 (Supplementary	 Fig.	 S9	 b-c).	 	 Loss	 of	 8p21.2	200	

encompassing	NKX3.1	 occurs	 in	 all	 3	 clones.	 	 	 NKX3.1	 is	 a	 prostate	 tsg	 and	 loss	 of	 its	 expression	 is	 a	201	

frequent	finding	in	prostate	carcinomas	and	some	PIN	lesions[4].			Gain	of	8q	(c-MYC)	is	observed	only	in	202	

nyu001.2	suggesting	that	this	is	a	rapidly	evolving	clone	with	an	aggressive	genomic	profile.		8p	loss	and	203	

8q	gain	are	associated	with	PCa	progression	and	poor	clinical	outcomes[5,	6]	(Supplementary	Fig.	S9b-204	

c).		In	this	case,	the	patient	had	a	biochemical	recurrence	and	has	since	been	treated	with	radiotherapy.205	

	 In	addition	to	assessing	genomic	complexity,	we	have	evaluated	the	sensitivity	of	our	single	cell	206	

method	in	comparison	to	bulk	analysis.			We	examined	low	coverage	sequence	data	obtained	from	bulk	207	

samples	and	 single	 cells	 for	each	of	 the	14	 sectors	of	NYU001.GS7.1.	 	Bulk	 samples	are	aggregates	of	208	

anywhere	from	10-1000	cells	comprising	a	mix	of	normal	and	malignant	elements.		Malignant	cells	are	209	

diluted	within	 the	bulk	 sample,	 thus	 the	CNV	signal	 is	greatly	diminished	making	 it	difficult	 to	discern	210	

genomic	heterogeneity	when	compared	to	single	cell	data	(Supplementary	Fig.	S10).		211	

Supplementary	Fig.	S10.	Single	212	

cell	versus	bulk	sample	of	213	

NUY001	Sector	1.			214	

The	CNV	profiles	of	a	single	215	

cell)	compared	to	a	bulk	216	

sample	(comprising	500	nuclei).		217	

Both	samples	are	from	sector	1	218	

which	was	scored	as	a	Gleason	219	

7	(3	+	4)	where	70%	of	the	core	220	

was	involved	by	carcinoma.	221	

	222	



	 14	

Case:	NYU007.GS7.2	223	

	 A	65-year	old	man	was	referred	for	TRUS-guided	prostate	biopsy	(PB)	due	to	an	elevated	serum	224	

PSA	level	of	10.6ng/mL.		The	patient	underwent	a	standard	12-core	biopsy	procedure	with	an	additional	225	

MRI-ultrasound	fusion	targeted	biopsy.		The	pathology	report	on	the	PB	identified	1	out	of	the	standard	226	

12	cores	with	adenocarcinoma	GS	6.		The	MRI-ultrasound	fused	target	biopsy	was	negative	for	227	

carcinoma.		Following	RP,	the	GS	was	upgraded	to	a	GS	7	(3+4)	with	identification	of	a	single	tumor	228	

focus	localized	to	the	left	posterior-lateral	apex	(Supplementary	Fig.	S11,	viewer’s	right	in	229	

Supplementary	Fig.	S11a).		We	performed	SNS	on	approximately	20-24	cells	from	each	of	the	13	biopsy	230	

sites.		The	12-core	biopsy	scheme	and	SCGV	image	of	279	profiled	cells	is	shown	(Supplementary	Fig.	231	

S11b).				232	
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	233	

Supplementary	Fig.	S11.		The	core	biopsy	scheme	and	SCGV	of	NYU007.GS7.2.		(a)	The	12-core	biopsy	234	

scheme	is	shown	with	dotted	black	line	indicating	regional	area	of	tumor	subpopulations.		(b)	The	SCGV	235	

image	for	case	NYU007.GS7.2	showing	copy	number	alterations	across	genomes	for	279	nuclei	profiled	236	

from	prostate	biopsy	washings	from	13	sectors.		Two	independent	clones	are	visible	and	colored	red	and	237	

yellow	within	clone	track	underneath	the	dendrogram.		238	

	 	239	
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	 The	 magnified	 SCGV	 image	 shows	 two	 divergent	 cell	 populations	 (Supplementary	 Fig.S12a).		240	

This	case	demonstrates	multifocal	and	unilateral	PCa.		The	large	clone	(NYU007.GS7.2.1)	is	comprised	of	241	

two	 smaller	 sub-clones	 (NYU007.GS7.2.1.1	 and	 NYU007.GS7.2.1.2)	 and	 share	 several	 copy	 number	242	

alterations	 and	 thus	 are	descended	 from	a	 recent	 ancestor	while	 the	 smaller	 clone	 (NYU007.GS7.2.2)	243	

shows	 a	 different	 genomic	 profile	 representing	 an	 apparently	 separate	 tumor	 focus	 unrelated	 to	 the	244	

other	clones	(Supplementary	Fig.S12b).		The	clones	are	comprised	of	cells	exclusively	from	the	left	side	245	

of	the	prostate.		NYU007.GS7.2.1	is	comprised	of	cells	from	three	neighboring	anatomic	regions	within	246	

the	prostate:	 Left	 Lateral	Mid	 (Sector	 2),	 Left	 Lateral	Apex	 (Sector	 3)	 and	 Left	Medial	Apex	 (Sector	 6)	247	

colored	as	dark	red,	light	red	and	black	on	the	sector	color	bar	beneath	the	heatmap.		Cells	washed	from	248	

an	MRI-targeted	 biopsy	 to	 the	 posterolateral	mid	 gland	within	 the	 peripheral	 zone	 form	 the	 smaller	249	

clone	 (NYU007.GS7.2.2).	 	 A	 salient	 finding	 within	 the	 clonal	 structure	 of	 NYU007.GS7.2	 is	 that	 MRI-250	

ultrasound	fusion	targeted	biopsy	alone	cannot	detect	the	significant	cancers	within	the	prostate	thus	251	

underscoring	 the	 need	 for	 random	 biopsies.	 	 The	 SCGV	 image	 demonstrates	 the	 marked	 genomic	252	

complexity	 present	 in	 clone	 NYU007.GS7.2.1	 which	 is	 in	 sharp	 contrast	 to	 the	 level	 of	 complexity	 in	253	

clone	NYU007.GS7.2.2	(Supplementary	Fig.S12a).					254	

	255	

	256	
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	257	

Supplementary	Fig.	S12.		Clonality	and	CNV	complexity	of	NYU007.GS7.2.	(a)	Magnified	view	of	clonal	258	

structure	of	NYU007	case	contrasting	the	degree	of	genomic	complexity	between	the	two	clones.		There	259	

are	two	color	tracks	below	dendrogram	for	clones	and	sub-clones	and	they	are	designated	as	follows:		260	

NYU007.GS7.2.1	(red)	with	its	two	sub-clones,	NYU007.GS7.2.1.1	(green)	and	NYU007.GS7.2.1.2	261	

(orange)	and	NYU007.GS7.2.2	(yellow)	with	its	single	sub-clone,	NYU007.GS7.2.2.1	(pink).		(b)	Inferred	262	

clonal	progression	for	the	clones	using	same	color	scheme	for	clones	and	sub-clones	as	described	in	(a)	263	

(the	ancestral	mutant	cell	is	designated	by	a	blue	circle).	264	

	 	265	

	 Cells	 of	 NYU007.GS7.2.1	 show	 distinct	 patterns	 of	 copy	 number	 alterations	 common	 to	 PCa	266	

including	large	deletions	of	1q41-q43,	2q14.1-q22.3	(SPOPL),	5q(CHD1),	6q16.2-q22.3	(FOXO3)	and	13q	267	

(RB1).	 	Other	copy	number	events	observed	 include	smaller	 segmental	deletions	of	18q	and	8p	and	a	268	

focal	deletion	of	2.3	Mb	spanning	12p13.2-q12.3	which	encompasses	CDKN1B.			Deletions	at	13q	(RB1)	269	

play	a	role	 in	PCa	 initiation	and	are	consistently	observed	 in	our	single	cell	data	and	may	have	clinical	270	

utility	as	early	markers	of	aggressive	PCa.		NYU007.GS7.2.1	shows	further	clonal	expansion	as	evidenced	271	

by	the	accumulation	of	copy	number	events	in	comparison	to	NYU007.GS7.2.2.	272	
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	 There	 are	 two	 biopsies,	 6-left	 medial	 apex	 (LMA)/black	 and	 13-left	 posterolateral	 (LPL)	 mid-273	

gland	peripheral	zone/yellow,	which	were	judged	by	the	pathologist	to	be	“benign”,	where	we	observe	274	

clones	by	 genomic	 analysis	 (Supplementary	 Fig.S12a).	 	 Aligned	 genomic	plots	 of	 a	 representative	 cell	275	

from	each	of	these	two	sectors	demonstrates	 little	 if	any	shared	copy	number	events	(Supplementary	276	

Fig.S13).		While	imaging	for	prostate	cancer	is	improving,	the	MRI-targeted	biopsy	(sector	13)	appears	to	277	

have	missed	the	significant	cancer	focus	and	underscores	the	need	for	standard	random	biopsies.	278	

	279	

	280	

Supplementary	 Fig.	 S13.	 Genome	 plots	 of	 representative	 cells	 of	 NYU007.GS7.2.1	 and	281	

NYU007.GS7.2.2.	 (a)	 	Genome	plots	of	normalized	bin	 counts	 (gray	 line)	and	 segmentation	 (blue	 line)	282	

corresponding	 to	 sector	 6	 (top)	 and	 sector	 13	 (bottom).	 	 Both	 sectors	 were	 scored	 as	 benign	 by	283	

pathologist.			284	

	285	

	286	

	287	

	288	
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Case	report:	NYU010.GS7.3	289	

	 A	79-year	old	man	was	referred	for	TRUS-guided	prostate	biopsy	(PB)	due	to	an	elevated	serum	290	

PSA	of	7.3	ng/mL	and	abnormal	findings	on	DRE	(right	induration).		The	patient	underwent	a	standard	291	

12-core	biopsy	procedure	with	three	MRI-ultrasound	fusion	targeted	biopsies.		The	pathology	report	on	292	

the	PB	identified	3	out	of	12	cores	with	adenocarcinoma	GS	6.		The	MRI-ultrasound	fusion	targeted	293	

biopsies	identified	8	out	of	12	cores	with	adenocarcinoma	with	half	of	the	cores	positive	for	cancer	294	

scored	as	GS	6	(3	+	3)	and	half	as	GS7	(3	+	4).		After	consultation	with	his	urologist,	this	patient	opted	for	295	

conservative	management	of	his	PCa.			We	performed	SNS	on	approximately	20-24	cells	from	each	of	296	

the	15	biopsy	sites.	The	SCGV	image	of	341	profiled	cells	is	shown	with	3	independent	clones	297	

(NYU010.GS7.3.1	through	NYU010.GS7.3.3)	circled	along	with	diagram	of	approximate	core	location	298	

within	prostate	(Supplementary	Fig.S14).				299	

Supplementary	Fig.	S14.	The	core	300	

biopsy	scheme	and	SCGV	of	301	

NYU010.GS7.3.		(a)	The	12=core	biopsy	302	

scheme	along	with	MRI-ultrasound	303	

fusion	targeted	biopsies	is	shown.		(b)	304	

The	SCGV	image	of	NYU010.GS7.3	305	

shows	CNVs	across	genomes	for	341	306	

nuclei	profiled	from	prostate	biopsy	307	

washings	from	15	sectors.		Three	308	

independent	clones	are	visible.	309	

	 	310	
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This	case	demonstrates	multifocal	PCa,	as	seen	by	multiple	independent	clones	present	in	the	311	

right	lobe	(Supplementary	Fig.S15a).		Two	of	the	clones	are	found	exclusively	in	the	MRI-targeted	biopsy	312	

of	the	right	posterolateral	base	(sector	13)	while	the	third	clone,	NYU010.GS7.3.3,	are	present	solely	in	313	

sector	11	(right	lateral	mid).		The	genome	profiles	of	cells	of	NYU010.GS7.3.3	show	minimal	CNV	when	314	

compared	to	cells	of	the	other	two	clones	(Supplementary	Fig.S15b).		A	concerning	feature	of	this	clone	315	

is	a	loss	of	8p	and	amplification	of	8q	similar	to	case	nyu001.GS7.1	(Supplementary	Fig.	S9c).		Moreover,	316	

sector	11	was	judged	“benign”	by	pathology.		8q	gain	amplifies	the	MYC	oncogene,	a	known	driver	of	317	

PCa	and	metastasis[7,	8].		Cells	of	the	clones	NYU010.GS7.3.1	and	NYU010.GS7.3.2	demonstrate	losses	318	

of	critical	cell	cycle	suppressors	including	RB1	(13q)	and	CDKN1B/p27	(12p13)[9,	10].			319	

Supplementary	Fig.		S15.	Clonality	and	CNV	320	

complexity	of	NYU010.GS7.3.	(a)	Magnified	321	

view	of	clonal	structure	of	NYU010.GS7.3	322	

showing	three	clones	which	are	colored	within	323	

clone	track:	NYU010.GS7.3.1	(red)	with	its	324	

sub-clone,	NYU010.GS7.3.1.1	(pink),	325	

NYU010.GS7.3.2	(yellow)	and	NYU010.GS7.3.3	326	

(blue).		(b)	CNV	profiles	of	representative	cells	327	

from	each	of	the	three	clones:	328	

NYU010.GS7.3.1	(CJA4681),	NYU010.GS7.3.2	329	

(CJA4685)	and	NYU010.GS7.3.3	(CJA4635)	330	

highlighting	the	reduced	complexity	of	the	331	

CNV	pattern	of	this	latter	clone.	Adverse	gene	332	

hits	are	outlined	in	red	dashed	boxes.	333	
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Case	report:	NYU004.GS7.4	334	

	 A	75-year	old	man	was	referred	for	TRUS-guided	prostate	biopsy	(PB)	due	to	an	elevated	serum	335	

PSA	of	19.0	ng/mL,	a	positive	PCA3	test	(score	=	52)	and	abnormal	findings	on	MRI.		The	patient	336	

underwent	a	standard	12-core	biopsy	procedure	with	two	MRI-ultrasound	fusion	targeted	biopsies.		The	337	

pathology	report	on	the	PB	identified	4	out	of	12	cores	with	adenocarcinoma	GS	8	(4	+	4).		The	MRI-338	

ultrasound	fusion	targeted	biopsy	identified	5	out	of	5	cores	with	adenocarcinoma	GS	8	(4	+	4).		The	339	

patient	underwent	a	radical	prostatectomy	(RP)	in	which	unilateral	prostatic	adenocarcinoma	was	340	

identified.		His	GS	was	downgraded	to	a	GS	7	(4	+	3).		Approximately	20%	of	prostatic	tissue	was	341	

involved	by	the	tumor.		We	performed	SNS	on	approximately	20-24	cells	from	each	of	the	14	biopsy	342	

sites.		The	SCGV	image	of	314	profiled	cells	is	shown	(Supplementary	Fig.	S16).		343	

	344	

Supplementary	Fig.	S16.	SCGV	of	NYU004.GS7.4.		The	SCGV	image	of	NYU004.GS7.4	showing	CNVs	345	

across	genomes	for	314	nuclei	profiles	from	prostate	biopsy	washings	from	14	sectors.			346	

	347	
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Two	clones	are	visible	a	major	clone,	NYU004.GS7.4.1	and	a	minor	clone,	NYU004.GS7.4.2	348	

(Supplementary	Fig.S17a).		NYU004.GS7.4.2	comprises	cells	solely	from	sector	7	(left	lateral	base)	which	349	

was	judged	“benign”	by	pathology.		It	has	a	very	simple	CNV	pattern	with	small	deletions	on	350	

chromosomes	1p36,	11q	and	17q21	(BRCA1)	(Supplementary	Fig.S17b).		The	major	clone,	351	

NYU004.GS7.4.1,	contains	cells	from	three	neighboring	sectors:	right	lateral	base	(sector	1),	right	lateral	352	

mid	(sector	2)	and	MRI-targeted	right	mid-gland	(sector	3)	and	shows	a	greater	degree	of	genomic	353	

complexity	than	clone	NYU004.GS7.4.2.		The	complexity	of	NYU004.GS7.4.1	correlates	well	with	the	354	

pathology	as	each	of	the	involved	sectors	was	scored	as	Gleason	8.		The	CNV	profile	of	clone	355	

NYU004.GS7.4.2	shows	very	few	alterations	while	clone,	NYU004.GS7.4.1shows	broad	deletions	across	356	

several	chromosomes	including	deletions	at	13q	(RB)	and	the	loss	of	chromosome	18	(PHLPP2)	and	a	357	

narrow	homozygous	deletion	of	13q31.1	(SPRY2),	a	negative	regulator	of	the	RAS/ERK	and	PI3K/AKT	358	

pathways	involved	in	PCa	progression[11]	(Supplementary	Fig.S17b).			359	
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	360	

	361	

Supplementary	Fig.		S17.	Clonal	Structure	and	Genome	plots	of	2	clones	of	NYU004.GS7.4.		(a)	362	

Magnified	view	of	clonal	structure	of	NYU004.GS7.4	highlighting	the	variable	complexities	of	the	CNV	363	

patterns	of	the	two	clones:	NYU004.GS7.4.1	and	NYU004.GS7.4.2.		(b)		CN	profiles	of	a	representative	364	

cell	of	NYU004.GS7.4.1	(CJA5019)	and	NYU004.GS7.4.2	(CJA5110)	showing	both	shared	and	private	hemi	365	

and	homozygous	deletions.	366	

	367	
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Case	report:	NYU011.GS7.5	368	

	 A	63-year	old	man	with	a	history	of	prostatic	adenocarcinoma	GS	7	 (4	+	3)	disease	and	being	369	

managed	with	active	surveillance	was	referred	for	TRUS-guided	PB	due	to	an	elevation	in	his	serum	PSA	370	

level	 (9.53	ng/mL).	 	 	The	patient	underwent	a	10-core	biopsy	procedure	 including	two	MRI-ultrasound	371	

fusion	targeted	biopsies.		The	pathology	report	on	the	PB	identified	5	cores	with	adenocarcinoma,	with	372	

2	 scored	 as	Gleason	 6	 and	 the	 remaining	 cores	were	Gleason	 7	with	 one	 core	 scored	 as	 (4	 +	 3).	 The	373	

patient	 underwent	 a	 RP	 in	 which	 unilateral	 prostatic	 adenocarcinoma	 was	 identified	 within	 the	 left	374	

posterior	 lobe	 and	 graded	 as	 GS	 7	 (4	 +	 3).	 Adverse	 pathological	 findings	 included	 SVI,	 EPE	 and	 PNI.		375	

HGPIN	 was	 present	 in	 the	 RP	 specimen.	 The	 cancer	 was	 classified	 as	 pathologic	 stage	 pT3b.		376	

Approximately	5%	of	prostatic	tissue	was	involved	by	the	tumor.		377	

	 The	 SCGV	 image	 of	 221	 profiled	 cells	 is	 shown	 with	 two	 clones:	 NYU011.GS7.5.1	 and	378	

NYU011.GS7.5.2	 (Supplementary	 Fig.S18a).	 	 The	 clonal	 cells	 are	 observed	 within	 four	 neighboring	379	

sectors	of	 the	 left	 lobe:	Sector	1	Left	Lateral	Base,	Sector	2	Left	Lateral	Mid,	Sector	4	Left	Medial	Mid	380	

and	 Sector	 9	 Left	 Upper	 Base	 Posterolateral	 (Supplementary	 Fig.S18b).	 	 The	 clone	 NYU011.GS7.5.2	381	

consists	of	18	cells	predominantly	from	sector	4	(orange)	with	a	few	cells	from	sectors	2	(dark	red)	and	9	382	

(dark	olive	green)	while	NYU011.GS7.5.1	is	comprised	of	3	cells	from	sector	1	(purple)	(Supplementary	383	

Fig.S18c).	 	 Both	 clones	 share	 an	 8p	 deletion.	 	 This	 pattern	 of	 8p	 loss	 of	 heterozygosity	 (LOH)	 targets	384	

NKX3.1	and	has	been	observed	 in	3	other	 cases	of	Gleason	7	 scored	 tumors	 including	NYU001.GS7.1,	385	

NYU004.GS7.4	and	NYU010.GS7.3.		Several	of	the	most	frequently	deleted	genomic	regions	in	sporadic	386	

and	 familial	 PCa	 are	 present	 in	 NYU011.GS7.5.2	 including	 losses	 on	 2p,	 6q,	 12p/q,	 13q	 and	 17q	387	

encompassing	MAP3K7	 at	 6q15,	 CDKN1B/p27	 at	 12p13.1	 and	 RB1	 at	 13q.	 Loss	 of	 18q	 (PHLPP1)	 is	 a	388	

common	 event	 in	 PCa	 associated	 with	 tumor	 progression	 and	 is	 seen	 in	 the	 cells	 of	 clone	389	

NYU011.GS7.5.1.		390	

	391	
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Supplementary	Fig.	S18.	SCGV	NYU011.GS7.5.		(a)	The	SCGV	image	of	NYU011.GS7.5	showing	CNVs	392	

across	genomes	for	221	nuclei	profiled	from	prostate	biopsy	washings	from	10	sectors.	(b)	Core	biopsy	393	

scheme.		(c)	Magnified	view	of	clonal	structure	of	NYU011.GS7.5	showing	two	clones	which	are	colored	394	

within	clone	track:	NYU011.GS7.5.1	(yellow)	and	NYU011.GS7.5.2	(red).	395	

	396	

	397	

	398	

	399	

	400	

	401	

	402	

	403	

	404	

	405	

	406	

	407	
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Case	Report:	COR003.GS9.2		408	

	 A	78-year	old	man	was	referred	for	TRUS-guided	prostate	(PB)	biopsy	due	to	abnormal	findings	409	

on	DRE	and	MRI.		Pre-treatment	serum	PSA	level	was	4.1ng/mL.		The	patient	underwent	a	standard	12-410	

core	biopsy	procedure.		The	pathology	report	on	the	PB	identified	2	out	of	12	cores	with	411	

adenocarcinoma	GS	8	(4	+	4).		The	patient	underwent	a	radical	prostatectomy	(RP)	in	which	bilateral	412	

prostatic	adenocarcinoma	was	identified	and	his	GS	was	upgraded	to	a	GS	9	(4	+	5).		About	25%	of	413	

prostatic	tissue	was	involved	by	the	tumor.			Adverse	pathologic	features	included	seminal	vesicle	414	

invasion,	extraprostatic	extension,	perineural	invasion	and	regional	lymph	node	metastasis.		This	patient	415	

has	had	a	biochemical	recurrence	since	his	RP	and	has	undergone	hormonal	and	radiotherapy.																																																																																															416	

	 We	performed	SNS	on	approximately	60	-100	cells	from	5	sites	selected	by	the	study	pathologist	417	

from	core	biopsies	taken	from	frozen	tissue	sections	of	the	RP	specimen.		Selected	sites	included	areas	418	

of	benign	prostatic	tissue,	prostatic	intraepithelial	neoplasia	(PIN)	and	GS	9	(4	+	5)	adenocarcinoma	419	

including	two	organ-confined	sites	within	the	tumor	nodule	(one	site	near	the	urethra	and	the	other	at	420	

the	capsule)	and	carcinoma	invading	the	seminal	vesicle.	The	SCGV	image	of	389	profiled	cells	is	shown	421	

with	a	large	tumor	branch	comprising	cells	from	areas	of	prostatic	adenocarcinoma	(Supplementary	422	

Fig.S19).			423	
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	424	

Supplementary	Fig.	S19.			SCGV	COR003.GS9.2.		The	SCGV	image	of	COR003.GS9.2	showing	copy	425	

number	alterations	across	genomes	for	389	nuclei	profiles	from	five	selected	regions	of	interest	from	426	

frozen	tissue	sections	of	the	RP.		A	large	tumor	clone	(COR003.GS9.2.1)	consisting	of	2	sub-clones	427	

comprising	cells	from	regions	of	adenocarcinoma	is	seen	on	the	right	side	of	the	SCGV	image.	428	

	429	

	 As	with	other	cases	of	advanced	stage	disease,	we	see	not	only	cells	with	divergent	and	unstable	430	

genotypes,	but	also	emergent	clones	of	cells	with	common	chromosomal	deletions	and	amplifications.	431	

From	the	SCGV	image,	the	clustered	profiles	form	a	main	branch	on	the	phylogenetic	tree	comprising	432	

cells	from	areas	of	carcinoma	with	very	distinct	CNV	patterns	overlapping	with	many	of	the	CN	433	

aberrations	common	to	PCa,	including	losses	in	chromosomes	1p,	8p,	10p/q,	13q,	18q	and	gains	in	10p	434	

and	18p	with	a	subset	of	these	abnormalities	being	associated	with	highly	aggressive	disease12.		The	left	435	

side	of	the	SCGV	comprises	nuclei	with	generally	flat	profiles	characteristic	of	“normal”	diploid	cells,	436	

although	approximately	20-30%	of	the	nuclei	show	genomic	instability	of	varying	degrees.			Two	sub-437	

clones	COR003.GS9.2.1.1	and	COR003.GS9.2.1.2	are	contained	within	this	main	tumor	branch,	a	438	
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property	we	previously	called	polygenomic	(Supplementary	Fig.S20a).			Of	particular	interest	is	sub-439	

clone,	COR003.GS9.2.1.1	which	is	comprised	of	cells	exclusively	from	sectors	4	and	5	sampled	from	440	

areas	of	Gleason	9	carcinoma	near	the	urethra	and	at	the	capsule	respectively.		A	small	cluster	of	cells	441	

from	sector	5	are	tetraploid	and	have	additional	CN	events	not	present	in	the	diploid	tumor	cells	from	442	

this	same	sector	(Supplementary	Fig.S20b).	These	cells	are	from	an	area	very	close	to	the	prostatic	443	

capsule	and	it	is	likely	that	the	tetraploid	cells,	by	having	a	greater	degree	of	genomic	instability,	will	be	444	

the	ones	most	likely	to	metastasize.	It	has	been	shown	that	among	tumors	invading	extraprostatically,	445	

the	majority	are	non-diploid	tumors,	while	most	diploid	tumors	tend	to	stay	confined	to	the	prostate[12,	446	

13].			But	it	appears	to	us	that	aneuploidy	alone	is	not	itself	a	marker	of	aggressiveness,	but	rather	447	

aneuploidy	plus	clonal	emergence.		448	

	449	

	450	

	451	

	452	

	453	

	454	

	455	

	456	

	457	

	458	

	459	

	460	

	461	

	462	
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Supplementary	Fig.	S20:			Clonal	structure	of	COR003.GS9.2.1.			Magnified	view	of	the	clonal	structure	463	

of	COR003	case	featuring	a	major	clone	with	two	sub-clones	extensive	genomic	alterations	characteristic	464	

of	high	grade	adenocarcinomas.		465	

	466	

	467	

	468	

	469	

	470	

	471	

	472	
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Case	Report:	COR001.GS9.1		473	

	 A	77-year	old	man	was	referred	TRUS-guided	prostate	biopsy	(PB)	due	to	abnormal	MRI	474	

findings.		Pre-treatment	serum	PSA	level	was	3.01ng/mL	and	DRE	was	normal.		The	patient	underwent	a	475	

standard	12-core	biopsy	procedure.		The	pathology	report	on	the	PB	identified	2	out	of	12	cores	with	476	

adenocarcinoma	GS	9	(5	+	4).		The	patient	underwent	a	RP	in	which	bilateral	prostatic	adenocarcinoma	477	

was	identified	and	scored	as	a	GS	9	(5	+	4).		About	5%	of	prostatic	tissue	was	involved	by	the	tumor.			478	

Adverse	pathologic	features	included	seminal	vesicle	invasion,	extraprostatic	extension	and	perineural	479	

invasion.		We	performed	SNS	on	approximately	20-50	cells	from	6	sites	selected	by	the	study	pathologist	480	

from	core	biopsies	taken	from	frozen	tissue	sections	of	the	RP	specimen.		Selected	sites	included	benign	481	

prostatic	tissue,	regional	lymph	node,	intraductal	carcinoma	(IDC-P)	and	three	areas	of	GS9	(4	+	5)	482	

adenocarcinoma	including	two	organ-confined	sites	within	the	tumor	nodule	(one	site	near	the	urethra	483	

and	the	other	adjacent	to	the	capsule)	and	one	site	of	extraprostatic	carcinoma.	The	SCGV	image	of	261	484	

profiled	cells	is	shown	with	a	large	monogenomic	clone	(COR001.GS9.1.1)	comprising	cells	from	regions	485	

of	adenocarcinoma	within	the	prostate	and	areas	of	extraprostatic	extension	(Supplementary	Fig.S21).			486	

	487	
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Supplementary	Fig.	S21.			SCGV	COR001.GS9.1.		The	SCGV	image	of	COR001.GS9.1	showing	copy	488	

number	alterations	across	genomes	for	261	nuclei	profiled	from	six	selected	regions	of	interest	from	489	

core	biopsies	from	frozen	tissue	sections	of	the	RP	specimen.			490	

	 COR001.GS9.1	represents	a	case	comprising	a	radical	prostatectomy,	scored	as	Gleason	9	yet	it	491	

appears	has	no	sub-clones.	This	tumor	is,	however,	exceptional	in	another	way:	its	genomic	complexity	492	

is	enormous.	It	contains	many	hundreds	of	genomic	duplications	throughout	the	genome,	each	on	the	493	

order	of	from	1	to	5	megabase	segments	from	every	chromosome	(Supplementary	Fig.S22).	In	494	

examining	The	Cancer	Genome	Atlas	Prostate	Adenocarcinoma	(TCGA	PRAD)	collection	of	400	prostate	495	

cancer	profiles	we	found	only	one	other	example	of	such	a	pattern	of	genomic	complexity,	TCGA-HC-496	

8265-01A-11D-2259-01.		It	appears	that	this	variant	clone	has	emerged	and	expanded	overwhelming	all	497	

other	mutant	clones.		Some	noteworthy	chromosomal	aberrations	include	deleted	regions	at	9p,	13q	498	

and	16q	encompassing	CDKN2A/p16,	RB1	and	PHLPP2	respectively.		There	is	a	focal	amplification	at	499	

Xq11.2-q12	spanning	a	3Mb	region	which	contains	the	androgen	receptor	(AR).		A	1	Mb	amplification	at	500	

10q21.3-q22.1	and	a	3.7	Mb	amplification	at	1p31.1	encompass	the	CCAR1	and	NEXN	genes	which	are	501	

involved	in	cell	growth	and	cell	adhesion/migration	respectively.		There	are	4	cells	from	an	area	of	502	

intraductal	carcinoma	of	the	prostate	(IDC-P)	which	share	some	of	the	CN	alterations	found	in	cells	of	503	

the	main	clone	but	do	not	meet	the	full	criteria	to	be	designated	as	hard	clonal	cells	(see	Methods:	Sub-504	

section	10).		IDC-P	is	associated	with	adverse	pathological	features	as	seen	in	this	case	and	a	higher	risk	505	

for	biochemical	recurrence	[14].	506	
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	507	

Supplementary	Fig.	S22.	Alignment	of	genome	plots	of	3	representative	cells	of	COR001.GS9.1.1.	508	

Genome	plots	of	normalized	bin	counts	(gray	line)	and	segmentation	(blue	line)	corresponding	from	top	509	

to	bottom	to	Sectors:	2	Organ-confined	Gleason	9	carcinoma	adjacent	to	capsule,	3.2	Extraprostatic	510	

extension	and	6	Organ-confined	Gleason	9	carcinoma	distant	from	capsule	near	urethra.	511	

	512	
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	515	

Supplementary	Table	S2.			Comparison	of	Single	Cell	Genomic	and	Pathological	Assessment	

Case Benign HGPIN IDC-P GS	6	(3+3) GS	7	(3+4) GS	7	(4+3) GS	8	(4+4) GS	9	(4+5) GS	9	(5+4)
NYU003.Benign.1 0/13
NYU002.Pin.1 0/11 0/2
COR002.GS6.1 0/2 1/1 1/2
NYU005.GS6.2 0/10 1/3 0/1	
NYU001.GS7.1 0/6 6/6 2/2
NYU007.GS7.2 2/11 1/1 1/1
NYU010.GS7.3 1/9 0/5 1/1
NYU004.GS7.4 1/8 4/6
NYU011.GS7.5 0/5 1/2 2/2 1/1
COR001.GS9.1 0/2 0/1 3/3
COR003.GS9.2 0/1 0/1 	 3/3
	Proportion	of	
Clonal	Sectors	
(Clonal/Total) 4/78 2/5 0/1 4/13 9/10 3/3 4/6 3/3 3/3

																						Proportion	of	Clonal	Sectors/Total	Sectors	per	Histological	State

Supplementary	Table	2:	Summary	of	sectors	with	clonality	across	the	spectrum	of	prostatic	histological	states	per	case.		HGPIN:	
High	Grade	Intraepithelial	Neoplasia,	IDC-P:	Intraductal	Carcinoma-	Prostate,	GS:	Gleason	Score

Case #	of	Bins
Proportion	of	

Reads Reads	per	cell 1st
Randomization*			

2nd 3rd
20k All 1,434,130
10k 0.5 717,066 4/4 4/4 4/4
5k 0.25 358,544 4/4 4/4 4/4
2.5k 0.125 179,300 4/4 4/4 4/4
1.25k 0.0625 89,653 4/4 4/4 4/4
20k All 1,284,050
10k 0.5 641,994 6/6 6/6 6/6
5k 0.25 321,044 7/7 7/7 7/7
2.5k 0.125 160,504 7/7 7/7 7/7
1.25k 0.0625 80,242 7/7 7/7 7/7
20k All 1,541,130
10k 0.5 770,572 37/37 37/37 36/36
5k 0.25 385,310 36/38 35/36 36/38
2.5k 0.125 192,689 34/34 34/34 32/32
1.25k 0.0625 96,364 30/31 30/31 30/31

COR002.GS6.1

NYU005.GS6.2

Supplementary	Table	4	summarizing	the	extent	of	potential	coverage	reduction.		Preliminary	data	for	three	prostate	cases	
suggests	that	coverage	can	be	lowered	to	perhaps	15%	of	present	values	(150,000	reads	rather	than	in	excess	of	one	million),	
and	still	identify	the	majority	of	clonal	cells	that	are	detected	by	our	present	coverage	depth.	(*)	indicates	a/b	where	a	=	
number	of	clonal	cells	matching	with	original	set	and		b=	total	number	clonal	cells	detected	by	down	sampling.

Supplementary	Table	S4.	Summary	of	Down	Sampling	Sequence	Data	of	3	Prostate	Cancer	Cases			

NYU007.GS7.2

4

8

37
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