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Sparse genomic analysis of individual nuclei by sequencing (s-GAINS)
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Informatics: from read sets to integer-value

J. Kendall, A. Krasnitz, Meth. Mol. Biol. 2014
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Break-point coincidence analysis

Break-point incidence table
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| Gleason9.2 — root@4e410c9b17b8: /| — bash — 86x24

None 0.5 0.296875 912 46.0

button_press_event <matplotlib.backends.backend_tkagg.FigureCanvasTkAgg object at Ox7f
8b72833a90>

event.canvas.jknumber = @

plot event

[96]

CJA1056 9727420 RPCO0O14 Area 3 4C

MPL MouseEvent: xy=(920,14) xydata=(0.604166666667,0.296875) button=1 dblclick=False i
naxes=Axes(0.91,0.01;0.08x0.04)

None 0.604166666667 0.296875 920 14.0

button_press_event <matplotlib.backends.backend_tkagg.FigureCanvasTkAgg object at 0x7f
8b72833a90>

event.canvas. jknumber = @

[]

displaySectorOrder

fig.canvas.jknumber = 4 X
minnie2:Gleason9.2 krasnitz$ docker pull szhygulin/viwer:latest

latest: Pulling from szhygulin/viwer

bl73ea589fe6: Pull complete

Digest: sha256:22e0d92550eafcafc88d28c6f00d89b84ed82cd51549f3023c72cee279a73f89
Status: Downloaded newer image for szhygulin/viwer:latest
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Single-cell genomic profiling of prostate cancer

Current practice

High PSA (>ang/mi), suspicious DRE.
2
TRUS/CT/MRI

7




Shortcomings of conventional pathology:

* 65% probability that any 2 pathologists disagree by > 1 unit of Gleason score.

» Differing scores on core vs. post-RP biopsies.
* Some of low-scoring cases may be aggressive due to subclonal cell populations

that go undetected.

Gleason Score Total 8
Case Age Sample’  Sectors Final** Clonal Subclones Clonal Cells Total & Cells

myu003 C 47 PEXW 13 MNA no no 0 347

myu002 E 72 PEXW 13 MNA yes no 5 581

cor002 E &4 TBXP 5 £ (3+3) Vs no 4 402

Wigler nyu0O5 C 64 PBRXW 14 6 (3+3)# yes ho 8 300
Tewa ri myu007 E 65 PEXW 13 7 (3+4)0 YiEs yes 40 270
myu001 E 63 PEXW 14 7 (3+4) YEs VES 176 622

Le por nyu 10 E 79 PEXW 15 7 (3+4) yes no 22 341
myu011 C 63 PEXW 10 7 (4+3) yes no 15 221

myu004 C 75 PEXW 14 T(4+3)# YES no 48 314

corQ03 E 8D TBXP 5 9 (4+5) YES Vs 135 347

cor001 C 77 TBXP 6 9 (5+4) yes no 87 261

Average Age T Total 122 e e e 544 4015

‘PEXW = Prostate Biopsy Washing, TBXP = Tissue Biopsy Prostatectomy

** Gleason score of radical prostatectomy specimen: * Downgraded, "Upgraded

Independent Clones of = Zcells
C = Concise, E = Expanded (case reports in supplemental section)

Can single-cell genomic profiling help desambiguate pathology?
In particular, clones of cells with major genomic alterations = likely aggressive malignancy.

Can we detect them?



cor001 Gleason 9 (5 + 4) 261 Nuclei

98 -

O i

Sector
1 Intraductal
2 Carcinoma Adj Cap
3 EPE w/PNI
3.2 EPE w/PNI
4 Benign LN
5 Benign PR
6 Carcinoma Near Urethra

T T T T T T T

(ZRNRREERERRARRRE] (ARRREEERRRRREEREERRE)

T T T T T T T T T T T LT T ET T T T T T T T T T T T T T T T T T T T T r Ty

s - = 1
i

i

TLEFTTTT
-

RS RRRNAESANY "N R SAARAARALA AR NRRNRRRAY SR RRRRARNSAT AL

O [ I,

Y
Sector

Multiplier

Error

I L LLUML LM
Poisy L L L L AL DL L LR
AL

=4

Copy #

med - 2+
med - 1
median
med + 1
med + 2+

0

Ploidy
<2C
2C L
2C

2C Rt
»2C-4C
4c

=4C

1000000




Sector
1 Intraductal

corQ01 Gleason 9 (5+4) 261 Nuclei By Sector
2 Carcinoma Adj Cap

=
1.0 =
N — | I =g
Clone BN 3.2 EPE w/PNI
X ]
|
]

4 Benign LN
AR A N R 5 Benign PR
6 Carcinoma Near Urethra

Copy #

[

med - 2+
med -1
median
med + 1
med + 2+

100

Ploidy
=2C
2C Lt

2CRt
>2C4C

1aanno

=4C

S

Ploidy |-

Multiplier |-




CJA2425 RPC0003.2 (57-3) Area 3.2 4C Ploidy=2 Segment Error=25.91 Quantal Error=17.19 Shredded=0.00
10 1 2 3 4 5 6 14 15[ 16 [17 [18 [19[20]212

e i - it Bttt ety ity Stntts St s | s i vt it ol el ol .
CJAD384 RPCO006 (54-6) Area 6 2C Ploidy=2 Segment Error=27.59 Quantal Error=19.80 Shredded=0.00

11 12 J 13 14]15[16]17]18 19|202 24 X
8 .
br----d--c:o: o _-__-_"_ - - ___]-4:- ]
N X Ry ]
p) 4

______ L it
CJAD244 RPC0002 (57-2) Area 2 2C Rt Ploidy=1.95 Segment Error=32.78 Quantal Error=26.35 Shredded=0.00

10 1 i 3 ) 5 6 7 8 ] 10 11 12 3] 4] I5[16[17[18]19[20[2727 X

[=e]
T
|
|
——
I
1

14| 15 16 17 118 19202 2




g Saond
© Do +NE~® a8 En ST S+ o+
~
S82RNRs802882 |5 Tmesodm
©S29982cS5c55¢8SX a 009 ag
WWWOWOWWWWWWW oo EEEEE
XXXZTZEZZTRER XX o
Do XXX Fosdmo0n
mPPP%%mFPPPPPM
mmmmammmwmwwmm
€ EXC T S3I3CC ¢ ¢
Beecccecczcc655565
9299999938 EEEE
Cc ccccccftcCWWWwE
VU LYY U U U VOO om
Mmomom@om®ao> oaommmmom & - oM
Hams N o~ e A -+ T T T T T T T T T T L o e L s
T \ EE
E + 1 1 ¥ .
E e C I EE
mml E = T \ © mm | a1 s
E F oo T va wo [ o fme || Iy
Ebr—— = .
E =\ | T e | O e FERY R PP N
mﬂ 2 S e [ | M
E * | E
E ¥ ' I e
Fb——— e . ! ! I 1
E T im0 w | f— | g p— E
E T . Lo t . £
mﬂ + \ — \ -
E + W L a1
E E S— L T =
E * p— | e — f—
E T I
= E ,
E Epug—_ [ T PRI T P .
WWH £ iy . :
E = I R S L e
E £ b . ok - - - ]
E + num wa [T 1 1 [Nt I I | = A n
E T . . {1 | \
= T | ' wo
E - !
m mm L] (Nl L] 1 ,,F o ] o |
E + e T O I I B T B
E Tim T T LN TR L AL SR I R [ E
m;‘W.H.H T 1 I 1 ! d [l [l ]
EV— + | I e
9 m_lﬂﬂﬂ ES | | I
(v} = + " I
3 mﬂ” Fu [ i | [ N R
=z F +
o + 1 I . T b ' wif I i
~ F + W ! ! ' ! |
m E * ' | 1 =
c £ , " ' , 1
o T 6
c F ES E
S W_’|ﬂ L n " i E
o E e . ' !
m E + !
[=J + |
m m W L - I 1 l_ o o
> E T I
< E T :
E + [ p o e 11 110 OE T e ¥
E .. e e " Y .t . ES
E + ' 1" , +
E % T P B [ Nl (A R D O E:
HW.H s !
E =+ 1 ! 4
E + T B
E e R I A T S T st et e ]
E + ' e
W =N I b O ' | T —! E
=" ¥ - B
] — + ! E -
EE £s | , H
F= + ' E
= I .
= i , =
= s | m :
F= + =
= =
1= + .
EE= L L L L L £ L L ! L L L L L L L L il S T . -
v m N & & = ~ o Tooo®om ® ? 8 0 4N IRNANEARR * 75 3§ o5
9 8 & &
=
3
=



Flat vs unstable cell genomes
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MRI-Targeted Biopty
Left Posterolateral
MSGland

nyu007.1:
Sectors-2and 6
nyu007.2:
Sectors-2and 3



Adoption:

@MSKCC (T. Baslan, BRCA, single cells)
@NYGC (L. Muthuswamy, PAAD, organoids)



C-DOP-L approach provides uniform, unbiased amplification of single-cell genomes, accurate
determination of copy humber states and reveals genomic heterogeneity in breast cancer cell
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Next steps

IT

* Finalize and publish the Viewer
* Dockerize the pipeline

Early detection

Detect clonal populations among cells in circulation, following depletion
of nucleated blood cells.
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