WO 2019/067092 PCT/US2018/045669
1/88

F1G. 1



Proportion detected (%)

100% - N

1009

WO 2019/067092 PCT/US2018/045669
2/88

50%

3%

D

T5%

so%

50 W00 180 200 O 50 168 15¢ 200 ¢ 50 00 1500 200
# of Amplicons

FIG. 2



WO 2019/067092 PCT/US2018/045669
/88

T [RETITIE RN, s ST . e

1
&5
5

oot of corems (%

£z

& i 2

i
s

Suwdzer of dateckabis mutstions

FIG. 3



~~~~~
@

& b P 52
0 D 2 % : ;
= £ g :




PCT/US2018/045669

5/88

WO 2019/067092

)

;\\\\3 Canger
B8 wormat

TR

i

F.ﬂ

vl

é,\m«p\mn@?x\ﬁs
G e w ed owm G im A B

Fyoowl G
el HOB G L3 G-BlY0 {11 B 0

~cdili )

5

FIG.



WO 2019/067092
/88

PCT/US2018/045669

o

P

3
5]
1

stavdardized PCE (14.5% axplaingd var )

Caneer

fowuval

¥ ¥ T ¥ Y
g s o a3 3
% £ £ W £

standandized PO {35 9% axplained var)

FIG. 6



PCT/US2018/045669

WO 2019/067092

Wiimui i3 sewre

_\ Pl s wx

= |

......... _\\\\\\ .\\\\ \\\\ .w\\\\\&

TR\\\ T§\ T%\\\ :%\\\\
%\\\\\ %\\\ ,\\\\\ %\\\ %\\\\
§.\\\\\\\%\\\\\\\&\\\\\\\§\\\\\

- . I
. ______ T\\\\& r&\ \ . r\\\ L r&\\\\
________ _.K\\\ .\\Q \\\\ f\\\\ ) ..&\\\
i M O e e
2 3 o OB e

§§\\§

_____

______
......

.....

......

st

ng N Brea

N tu

olorschiam

W o

ophagus

as W Es

Stomach N Fangre

T N

v W Live

W Ove

F1G. 7



§




PCT/US2018/045669

WO 2019/067092

9/88

©r &y
P 24

s
3
4]

0%

{{ealelul 8DUBPYUOD %G6)
<L ps1O9IED $958D |0 UoINOdDId

P& H

HE

1Y
AJCC Stage

!

% #
8% %)
v Wy

R

100
8%

(feaelul @2UBPRUOT %56)
(1) poywsiep sased Jo uoiuodold

2

¢

3540 »>40

S.5-3.8

2085 2530
Tumor Size {cm)

1TELE

1.5

N Combination Assay

ciDNA + CA19-Q

FIG. 9



WO 2019/067092 PCT/US2018/045669
10/88

ctDNA CA19-9

e

NS .
R e

FIG. 10



WO 2019/067092 PCT/US2018/045669

1.0+
2
LL
<
=
<
0.1+
® o

0.1 | 1.0
TP53 MAF (%)

FIG. 11



WO 2019/067092

100%
i !

75%

Overall Survival (%)
50%
i'

25%
|

0%
|

12/88

PCT/US2018/045669

B Stage IAAB
W Slage HAAIB

povew

i
b 3

Survival after surgery {years)

FIG. 12

resnd



PCT/US2018/045669

WO 2019/067092
13/88
............... L
‘g‘ Ty
2 o
e .,
% .
=
*» . ‘Q A‘”}g [_;_‘
£ 3
E
€3 {RanBiu) oungueINDng BuUeElq WAl
E 3
3
&
k]
&
* 1 »
L 3 ™
* » -: YOS £
: Y 5 & L f
w8 B & & £l X X
€ 2 & kS 3
8 {REE UDIREUSIUND BB S-S VD @ R SoRRRRINT FUNHE NdO
.................... ‘g
g g
0
8 3
5 5
g &
PR = @ o ol ¥
L2
* b ] *
& £ 3
&
53 X W
Ed D Tk
& 35} Aouentod HEe Jumnmy £ Bl CopeRuenen BSRId JON



b

Detectable mutant KRAS cNA T}

b=

HOGF Pasma Concentration {nglmk.}

o

Profactin Plasmia Concentration {rg'mL)

WO 2019/067092

14/88

PCT/US2018/045669

ik 18 NS, € x - oA
% U T :‘ ............ i :‘
b §:¢M} >3 E = i ;
. g . £ s
....................................................... § . g ” oo
R NE 3 <§ P E TR e & § kb :
\\\T % g B ;: g
2% w\\\ %«m g § g 5
M I = Q _
i RE) E PYEH _ Fooad R
* %'-su : i~ s ’
E 33 k ; ‘ :
-§ : %m:
R b § ! .
. g § E .
¢ 8 3 § P £ 5
3 $ } . ;
S8 g e i @ )
E 5 % R ? g
o P i VR ENRRRNITE SRR S
2 : ;
o 2
3+

Rk

€

FIG. 14



PCT/US2018/045669

WO 2019/067092

15/88

...

R iy e s st

Protein Marker

oEX HOFE

BRIG-B

kil S

¥
22 L
o

ofuBYS DI UONRIUODUOD BRISE

15

FIG.



WO 2019/067092 PCT/US2018/045669
16/88

B/ Goombination asszy ve. ferntiation

B Cambitauan, a8sdy sy

S
g R
& 2
S-S
3 ™
AR
o @
= T T Y T T T s Y ) T
7 i 2 3 4 5 o 1 2 8 4 5
Sarviesh dier suogery fyears) Suryival after surgecy trearsh

& B

517 B4 vt

= ]| Lmiptowsoarinvasion v = X, & Nenadsl! et
B

i
LympROvaSERar Invastion Ave . ¢ ).L‘LH 8 Nodal tivelvement
3 R

Oneerdl: Buri

R &
3 R
T T Y s ¥ Y 7 ; T
] ¥ b 3 ) 3 [ i 2 3 3 5
Grenmeat AVET SURGErY (yR sl Sarvival BRler awnery (years)

BBy e,
B argin <ve

e
o

o

o
-

Survivat aler Suegeny ey

FIG. 16



WO 2019/067092

§ =
2 -
g =3
e
§ 3 ARG S5 (1967000
W .
& -
&
foc T
™
[
i f ¥ ¥ 3
Wwe 8o &0 40 20 5]
Specficity (%6}
8 - rxr‘
g - 3
g g
= O
= EICETAN BRSNS
‘E
§ ¥
wy
.
™t
— {EQ
P
H i 1 i f
oy 80 60 40 20 ]
Spacificity (%)
E
% -

Senshivity 95

TR 289 PA SR IR

B o OPN
Vi 1 { f : ¥
106 80 6 40 20 0
Specificity (%)
FI

Sensitivity (%6}

Sensitivity (%)

Sensitivity {95)

40

2n

o

20

26

PCT/US2018/045669

SNGNEAY | NIDRIIN BE-02.4%)
e CHTO-9
4 | | | E |
pied 80 &0 40 W0 o
Specifichty (%)
ACRBSH BAIGIRIN)
?\‘Mfw\w\«&; e
4! ‘{ | | E |
o0 8o 60 40 20 .
Speiificity (9
7 — KRAS
CAT9-D
el & 5
HGE
e s o
1 | | | : |
08 8 &0 40 20 o
Specificity (9)



/////////////////

........ \\\\\\\\\

TN d e @i ;e e
eranleni s I oY Y

3 N & 3 A




WO 2019/067092 PCT/US2018/045669
19/88

BENETC

. AlTERANIGN
\\R\\‘ shtorted by

PapSEER

FIG. 19



WO 2019/067092 PCT/US2018/045669
20/88

v Borvetic Watetions
v Combined basay

Y Aosuponly

. e o,
H — Y,
2 ammaaay %
e =
2 e b,
Y %& <
g C— ) ¥ i %Q"’%} g
mEg s E SRSy =
{55} SARISOg BoRORLY
2 e\ @,
2 e,
H W %,
e &zs%%
", M
\

{5] sansog HOWDRL



WO 2019/067092 PCT/US2018/045669

A Pap brush samples B Tao brush samples
i ; i Somatic Mutations  Aneupioidy

FIG. 21



WO 2019/067092

Cvarian Lancors

Endometria

A

3

R
{25} SALISOY BOHDRAE

{35} sansOg BoRORIg

e

e

PCT/US2018/045669

FIG. 22



PCT/US2018/045669

WO 2019/067092

23/88

SN Pap Samples Alone

N Plasma Samples Alons
NN Both Pap and Plasma

-

L

Tx.%\\\\\\\\\\\\\\\\

r&\\\\\\\\\\\\\\\\

\

3 13 ]

o2 @ )

{5} eAIISOE UOLORLS

\u@t

FIGL 23

1+

¥ 7 ¥ ¥
] (2] £

{94} anspg0d uooRL4

FIG. 24



WO 2019/067092 PCT/US2018/045669
24/88

Urinary bladder
Urater

Perivesical fat

- Muscle

fow gra

wrathelia

UroSEEK:
Tast for intragenic mutations I 10 genes
Test for mutations in TERT promaoter
Test for aneupioidy

FIG. 25



9¢ DId

PCT/US2018/045669

25/88

%28 214 UL A
{pauaos {pmuaguns {pauiguo {pauwmuos
ABonAorsaaser) Aucelds AL OIARES0IN) Aprasues ABmiAonimanrny fogoeds ABepAoniaanmn Aunusues
) A %52 UBG 00 4Ly %LQ
sriEod srpson BB wrapand sappend srieod
23 \ A i oo DAL 4% 14¢ 24 532 %
BAsad ABDIOHD |ARBOA MERSAIN) | (ayci SN 1B HAISON KB WAIGO
5T %H5 YhG %AL
JRVURY IBLTRTE JOMENBC Jou B JBTURD IBRDRE padviEang FBIR T IBPRRS dUIRABC 10N D AR RRpmS padomaa
§378 =) {048 wid}
AsaBung Bunomn pRIOBHOD BT woRRss9d Jnned IR DRIDSHGT S

| m

POUOT sauBlieang HOLOT UOND318(] Aued

WO 2019/067092




HRAT ERAY MY ML

FIG. 27



\\

b



WO 2019/067092 PCT/US2018/045669

N

N

FIG. 29

pas




PCT/US2018/045669

WO 2019/067092

29/88

3

FIG.



WO 2019/067092
30/88

Reani poobvie
g

Nidvuey.

Hreteral Gy

.

Yot R
T loransopleily

PCT/US2018/045669

Adiposs tissug.

Muscle,
Subentossd o
{enthadiam 3

FIG. 31



000000000000000000000000000000
31/88




WO 2019/067092 PCT/US2018/045669
32/88

Ane uﬁm@y Concordance

SN \\\\tt\ \\\\\\\‘.\\ R

4

AR A0 \. &
SRR
Sase

3

<

t’(\% =

TR W
TRARE

<%
R W
38w T

SE e

PSS

FIFLY

o W WS

Chromosome Arm

FIG. 33

Z Score



WO 2019/067092 PCT/US2018/045669

FI1G. 34




WO 2019/067092 PCT/US2018/045669
34/88

44

= ¥
$ & N

Py

o g
& H &
i
i
i
B
i
i
& & © s 5 s
B < W F® ® ®
g
o)
ds!
N/
&

Rsiaaionaast

7722

3




WO 2019/067092 PCT/US2018/045669

A} Amplify ~38,000

LINEs using a single primer pair

A 4

8} Match test sample to 7 euploid samples
with genomic DNA of similar size

X

Q} Divide genomes of the 7 euploid samples
into intervals of S00-KB

|
}
4
@) Group the S00-KB intervals with
similar read depths into clusters

!
\ 4

E) Test Sample:

place reads from each 500-KB genomic
intervals inte the pre-defined clusters

¥
F) {dentify chromosome arm aneuploidies
2
G) identify chromosome arm allelic imbalance

from polymorphisms within the LINEs

¥

normat sample from the sample individual

R
| H} identify somatic sequence variants using i
|

FIG. 36



PCT/US2018/045669

WO 2019/067092

All Tumors

WALDO
B GISTIC

N

(o]
oo

jaSegeRegeingsRogogugogsRogeRayelioy
N2 v QAN = OO P00
R AR R R R (AR R R AR s s s g s e

FIG. 37

0.6

Aoy 8V

< []
LB B YIIM SIOWN JO UORORI

= o =
0

fo] fo]
S5O B LYUM SIOWN} IO UONDREY

0.6 ~



PCT/US2018/045669

WO 2019/067092

NN

7 7

s

A

% 7
Am W
4 4

S

7

[
. L v
S %% v %
4

"

¥

&

%
Al Wi,

* 38

&

¥

3 59

.

.38

3

F1G



WO 2019/067092

0F

4

fvore: rs it g b

G

Frasthn o

Fration oi Dhren Ao il & Gain ¥

D%

B4

52

B

44

Bk

G2

SLEfeats

PCT/US2018/045669

R4

¥
R
X
" <
¥ t T I Y 7
SH $3 T8 4319 &8 REY
Fraoion of Cheon Soms s o G SIS TR
- RIALIER
Q2
Y & ES
A
Q ey
13 1 N ) 1 t
88 832 84 8& a8 18

Frachion s Crvos Sems with o Loss {HeTIC

FI1G. 39



PCT/US2018/045669

WO 2019/067092

39/88

paliies g

N

T

R o S R

-
. 2 “ ¥
% "
ks = m L]
» M L]
& % % » * »
% LI w 7 b = %
4 = o i ww Fow
3 B @ P
4 3 P “ # »
% 3 e » Ed »
: g
7z T ) 7 T : 7 R 7 T T
1 @iz P2 PO 70 e 137 B gt 50 bt %
CERS TR GIBE B LK Bustsy wOAEDy 0 G LRI SRS G R Bt Iof OB I VAL g
2y Wm.\..«.
mn ot
3 &
A% m
mm
i H E K : pe) !
= 0 U - <] o ==
b &5 i 1 = 2 o

BB SR A SR S

VS WP BTN, VI UCHR]

3

e

£24

TR B RN AR W e (ENETRGY

F1G. 40



Frechoan ss usaass widt 53 0os%

Foaribon. <8 T w8

WO 2019/067092

%8

g8

COARDOADREAD

onss Adstes W 5 S (L

i

40/88

FrmAsA

Feinesusy o8 Cinstorn Ao oo,V aosts SHRLIN,

28

-3

P2

ftd

a1

PCT/US2018/045669

SEBEHT
&
W ¥ x tE
u 2 3
™
®
LR
2
"
h’u" Ly
L3
k] 3 T Y B T
B4 &2 R4 a8 2 8.4
Fraction of Dhms Keas with = Sk {30
BRI AES
®
3 : ® o ¥
O * 3
g ¥
‘-‘I“! » W
P
o
Roa g
L3 ]
¥ ¥ v R » 1
feas) @R 32 OB R 3R

Fracion ol Shmm fome with 3 Lons FUSTRY

FIG. 40 (continued)




PCT/US2018/045669

WO 2019/067092

3

s

{8

ESCS

XTI RIS i Sy WEngy 1 Wigeay

Q 7 i 4

EA 3% #iY b21] 40

(GBI

R W A

D0

RIS

&

Fi

2

S

TSI G S i

L 3 =
= L d
”
=
E]
£l
e i
o g #
a W o=l
o, ot 4
& -
- . om
p 2
%
-
] i 1 ]
# CT 2t

RS 305 AR

f ¥ f 7 1
~“ b 2 k3 )
£ . 3 % >

YL YU Ry R GO

B A YRR

.3

L)

fa3 g

&4

Fravion ot Cheom A ailh 3 Lo §

FIG. 40 (continued)



PCT/US2018/045669

WO 2019/067092

42/88

3 =%

- —
& 8 e
g o
7 %
] g
= »
- A £
o By o P
& = Z
Z x = 4
& -
] o g o M £
w 7 -
o8] L]
% L] %
% w = mm * » 2
(7 “ = o B 3 %@ = 54y m —
2 - ®® - % E w A o
: = i‘ N L] ‘! =
w Wl e - R w =
=, B s =
» ,
@ e TR ot
e L o
i 7 7 7 T T T T T T T T =,
a4 #ix @it i 4 LR Y 3 B &% bs) &0 ] P~
TSI S0 9 RN SO0y RIS Y TN RV TGRS A0 € b Bty BIORED 10 i .A.
fian
=
P Tz g -
By i e =
2 i
4
e, R B0000000000000000000000000000%
At
v
b
%
e
i
: T 7 : y 7 7 T ¥ T g
- o5 e o o, i3 2 @ “ o «© =
# & &4 p: # iz 5 s 4 4 =

LS TR B, P UG Y % I NI, S R



Frasiie, of Tmnis wima Gay

Yewrtnm o Davoes o8 alaes

RR RS

2R -

R

R

R

WO 2019/067092

N ERDG
BT

Prachon o Uwerm Armve vy 6 Loan fHSRLI00,

Frackon i Livom bnew Wit 3 e (ML

I

D4

G

e

&
&

R 253

R

(g

PCT/US2018/045669

®
RE=QH
®
¥
x * ¥ K
P
ww -
LS
5 }I } SR
T
3 1 X ¥ X H
SRt &R G {88 28 i)
Frwntine of Clors e ik 3 e GRS
RN
®
&
L 3
&
¥
L % %
3 -
“cg ¥ oW (]
¥ 3w
.Eil =
2 Y
L
1 T 1 K} N L
S8 &3 a8 {8 S¥ 18

Szt el DR Aams il  Loms JHRTIY

FIG. 40 (continued)




PCT/US2018/045669

WO 2019/067092

44/88

oy

LRLE

S
)
“
- ﬂu. -
«
-
-
i
s
L] - * - *
] - 4
* - ™ *
- » - N P =
«
- - GT.
. =n % .
ts o wm f £ Ed
3 o . g W o =
2 L] r J
Z . ) & # i
nm - i hn. " -
% [} -
» et g
% i m&i&. &
= 7 T T ] )
! : : ! i ! 45 4% ¥h Ea) e
B2 v i 8y 2% j429] .
AN Y AR TS B R ”
v 3
i .
5 Uk
%33 03
%y S
A B
ma
_rvAAm
£
%
gt
A%
2
£
M
b
%
%
T T T H 1 o i ] (] ] 1
; e A % % & 4 “ , % %
i = Z = Z. E = % % & o

Y R AT, KRS

B RRASRY), 45 ORI

i3v.&-

LEE]

2

SRR

oo of ORIEn e s R

FIG. 40 (continued)



Prasicnd s s a Gain

Fraoion of Tumnrs with & Logs

£y

WO 2019/067092

]

Z

R  S SARR  RReRE
"SRRI

¥¥

FRAD

w

"

é@%& |

WAL
GV

A e i

T

bl

Fom A it L it Wi B AR CAIREEAY

N

IR

P

$3
Sy

Frapion A 18y om Rivos wih 5 oes (RIS

FIG.

PCT/US2018/045669

44
§

8
g
%

N ¥ i 3

IR S TR A i & Gol IRINTRE

P
Za

1.4

FERS

04

40 {continued)

e
&




“rachioo of Tiatesis Wity & Hhain

Grution of Tuvse sedtes Logy

WO 2019/067092

E-33ia]

T

j

Lt

s

S AN D RE A ) N
IENRR R o o B R e A SR

1

"

QA

08

e S A s e et

M

N SR
B AW

Vracsices sf ooy o wis 5 5305 IS ZAY

il

o3

B

§§

|

§
8

Eraiios of Eirun Rein o8 8 Lasn S I XG

(24

04

P4

)

.8

X3

4
&

#g

PCT/US2018/045669

7 &
¥
k] ® .
L3
N A% =
£} ¥
B
®
RE
e
¥
-1 ®
-y
s
0.8 0
£
kd
L3
-~ E
3 B T T ¥ L
Rty &2 B4 SE§ RS 1R
Frron R Uhrem Ar i | S GRS
3
) ¥
L}
&
2
-
- ¥
L3 L
"
3 h ]
. ¥ &
L] »
B
.}
L]
E 1
LERR L3
Rt L1

Frauhun SO R with g Loss IRETICY

FIG. 40 (continued)




WO 2019/067092

10
HE
%
3
¥ s
3
3
W
E
Ay
H2
.
£
B
s
&
% B
g
b
S8

PCT/US2018/045669

wd

P
‘ @ R
§ % AL

i o Sl i s A

x
_F ®
B
=
3 oy N
2 22
o) EA
§ $ 3 ¢ ¥
a5 B A e Bl S 8
S i e Rerns i s SNEVECY
&E SRS
B
&
§
8
X
£
% o =
= R
& L
§ & 2 & 3
hE
. i
& Pl L L
=
v 4] v
R {E $8 [ £ ey
Fractigy of v Serny i R Sy URETRGY

FIG. 40 (continued)



WO 2019/067092 PCT/US2018/045669
48/88

X
=

s
-
S

% N 4 & N 2§

FI1G. 41



WO 2019/067092 PCT/US2018/045669

49/88
250
2.
R-=0.98
& 200
v S
% ~
b //
£ 150
s o
& //
=]
5 ~
g 100
N
; D /
b /
g c R
49; 80 o
/
M
0 ; \ . . : . .
0 500 1,000 1,500 2,000 2,500 3,000 3,500

Somatic SBS Mutations in Exome Sequencing

F1G. 42



WO 2019/067092

90.0%

30.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

%A:T>T:A SBS Mutations in Fast-Seqgs

10.0%

0.0%

50/88

PCT/US2018/045669

)

R?=0.95 N

10% 20% 30% 40% 50% 60% 70% 80% 30%
BAT>T:A 58S Mutations in Exome Sequencing

FI1G. 43

100%



WO 2019/067092 PCT/US2018/045669

Fast-Beq$ Mutation Spestrum

FI1G. 44



Freguency

WO 2019/067092 PCT/US2018/045669
52/88

44

pas]

; ¥ i R }

Number of Genomis Inerealy included s Glusisd

F1G. 45



PCT/US2018/045669

WO 2019/067092

/
H
’
i
1
S
o
7
v
/ e
%
w«
by
H
H
/
Fi
#
4
.
£
i
£
i
i
{
H
%
7
.\.L..\.\\
,\.,H..W..\.Hur...,\?..u\lt‘...
B ¥ ¥ _ .
Bl 'k &' oy ¥ P i

ususn

caled Feads

3
]

‘\:\\Et"\::::E!!!!!!.:

il
o

0F BE 5

Astisnbsy

o -

1353

FI1G. 46



WO 2019/067092 PCT/US2018/045669

54/88
2
®
prel
Eonl
2
& oo
Zﬁ <+
[
o
~ S -y
§
§
§
§
§
§
§
§
§
§
§
Fomer
(s § £ SRR
i H
1.0 &8 &3 9.4 32 [ o

Scaled Feads

FIG. 46



WO 2019/067092 PCT/US2018/045669

hromosome Am

ChbGoveenic intersal ¥

Dt

NG
&

S N

AN R R

N
3
- SOk e
Fadies
&
&

RN RS

S S bR

RN

F1G. 47



WO 2019/067092

70503

5.002

0801

=)

gy

ey
Lacl

i

PCT/US2018/045669

o
ﬁs
HQ
IR bal
’ & LR N
2 &
¥ R H ¥
208 A048 E0Q BiE THED

Haad Depth

FIG. 48



WO 2019/067092 PCT/US2018/045669

Synthetics with one arm aiterations

N <- number of normal WEC samples used

f <- desired neoplastic csll fraction

r <- chromosome arm (1p..22q)

r_type <- alteration type (gain or loss)

p(f) < probability of arm gain (0.5 default)

rho <- desired unique read depth of synthetic sample (9M default)
j<-desired number of repeats

Forj=15
Fori=t:N
5 <- sampiefi]
U< getUDsfroms
Forfin tF
Forrin 1p22q  #sslect alteration types and spike-into t
Forr_type in gain loss
<- naw synthetic sample
t<-copyof s
u_ref <- get all reference allele UIDs that that map
{ochrammy
if r_type==gain
{ <-add duplicate u_ref reads
else (r_type == loss)
{ <-subfract u_ref reads
Endif
h_normal<-random select {1-ff*rho UIDs from s
h_ansuploid<-random select f*rho UiDs from {
h<-h_normal+h_ansuploid
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N <- number of normal WBC samples used

d <- desired degree of aneuploidy (number arms alterad}

i <- desired neoplastic cell fraction

r <- chromosome arm {1p..229)

r_type<-arm alteration fype {gain or ioss)

p{f) <- probability of arm gain (0.5 defauit)

rho <- desired unique read depth of synthetic sample (9M default)
|<- desirad number of repeats

Forj=1:5
Fori=1:N
s <- sampiel]]
U< getUlDsfroms
Forfin 1F
h <- new synthetic sample
Fordin {5,10,15,20,25) #desired numbers of allered arms
t<-copyofs
Forain 1:d #select alteration types and spike-intot
r <-random select arm
1_type <- alteration type with p(r)
u_ref <- get all reference allele UIDs that that map
tochrarm
if r_type==gain
{ < add duplicate u_refreads
glse (r_type == loss)
t <-subfractu_ref reads
Endif
h_normal<-random select {(1-/*rhe UIDs from s
h_aneuploid<-random select *rho UIDs from t
h<-h_normal+h_aneuploid
End
End
End
End
End
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