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Receive one or more sequenced tags for each of a plurality
of DNA fragments m a biological samiple of the subject
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130
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210

Obtain a constitubional genome of the subject

200

| Recelve one or more sequence tags for each of a plurality
920 | of DNA fragments in a biological sample of the subject

230 Align at Jeast a portion of the sequence tags to the |
constititional genome

240 [dentify sequence tags that have a sequence variant at a locus
’ i velative to the constiutional genome

For each iocus with g variant

'

e Count a respective first number of sequence tags that align to
250 the genomic location and have a sequence variant at the

genmnic location

k:
260 Determine a parameter based on the respective first numbers
3
70 Compare the parameter to a threshold value to classify a
2 .
level of cancer
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Align at least a portion of the sequence tags from
biological sample to the reference genome

320

{dentify a first number (A} of potential variants relative to the
reference gen08te

k:

b

eterpune constitutional genome by aligrung sequence fags obitained

330 by sequencing PINA fragments from a constitutional sample to the

reference genoine

340

350

FIG. 3

3

Tdentify a second wmumber (B) of loct where an aligned
sequence tag of the UG bas g vanant at a locus relative to the
reference genome

Subtract B from A to identify variants (SNMs) that are
present in the sample genome but not in CG.

30d



b Ol

i ¥4 L8V GO0°C06'6Y 007

t £s Gonerim 0%

gor'y LT 6T GONCCLTY 09
of $5L°T §L6'C GOOOELG vl

[ N4 L ape’y £15 8967 LCRRV it}

GL0°% A Nitate DI Clarys 5082 [N 00

& PR { H P73 $2LE LU ST %

G E i 560 S GOGBLL 05

4/26

[ Y bt BLH A 47
< [ 3! s t i [ 6L HGTERYTGS 1
G G t 0 0 i oy Lz 66105 %67 0%
PELEY o LG v
g g ] By By By By v el vt (35806 i
G505 SI05D
woumnbos £ Fuoenbes O TIIIEE Fumsuanbos FORTMSEL 502D SIDLE OYTIMTEL SIOLL
50F §00) SUDLRTL ‘ u.,oﬂ Sﬁk SHOH2TR 50f S0 Brravonhas s uanbay soy | suonmmw Wwnhas 5oy s
5 i3

SOAL

36 10} S0AL
inadeig

100] soALE0d
wye}

Sugpuonbag

30 "oy

s0d 36 3 .
: SBALHSOU B8]y,

i B 01 308dN gy
KRR P -

&

%y




G aid

(0%

G971 l SOTUT i (037 LEY 086°7
68 i il 5% Cinty aly'l 07521 800G L86°C GSLERY por 081
59 £l €13 BOOILT

EEHROCERY 05t

LEy 3 (4 51 (RIS 0L L2678 OOGEL6 i
50 Y A 6 HER 2 (69 RETEES Ol
97 9z H L7 Rel'7 L7 01
g i [ 2L L5658 43 %

ef ¢ 9% & Lol pe Lo87L [
p 3 i & LY Lol 96371 RUCYLE L i

[ 1 G 5 1 i [t

Y 4 & 4 G aL [ 135 GHYHER G
4 G & & i i ! Hab 52 OGS 8686
. 530485
EATORAR 5i033s - SIOLD SEOELD
- JLoD - Fmouanbos . o1 -
Faoummbaos - ! Fwmouambos : uoumnbos -~ Fuouanbss
: SBOHYIMU : : 30§ 150} : sgopeImm : igpdep
10§ 10} ’ a0y 10 suoBEINe 7 105 190} 10§ 1001 : 50f 100 o ]
: B SN : soapsod 7 P SN 30 S Fupusnbos
. saatisod aspy o on adNg v aassisod o8y saAfHs0d D81 : soafpisoid pspy :
) ou pradey - 3 o o poedy - ; ok asedey o N
on sadig - on taadig - ou padny K on ey - o pedig
. - a5 goudiy - - -

>
o
<
e
>
=
>
-
>
~3

X
f SR 36




6/26

FIG. 6A

A

s}

i

depy 8

g

3

S

e
o

Sepueny

iy,

S
e

PRIIGIAP SUDREIINL BRIRIOSSE- SRR i SRU IR

<
Py
&

e

=

Sequensing duapth {folds



7/26

Mumberof sites

B BREN XS RS

Segpeensing depdh {folds

Mumberof fabe positive zites

¢
DR S

ot

- Eoy_T=0
R _
= we e Easm p=R
"
RS

— NS YIS

Zeguenans depth Holds

700

FIG. 7A

"~
(63
[ob)



408 8 Did

YLt el iy 6yl (%8S ¥ % 5180

=3
-
oy
Y
A\t
[
i

84C (%513 108 51014

Yoty € %D 798°85 L9 {61} 1€ X150

it £I3H

%695 “Wi'T 9Ey'gy s {24517 Loy X L0
%400 %90 269°99 902 $1180d

8726

iy CaOH

Sar's CO8°LE 3 X334

5440 868°9% 16 %5 1804

(v8°7 § 0

9585 T09'1E 636711 31034

s15A[EOn Lvd ) (0 @

wm,«)m.mv »ﬂ NCT Y 7 wuﬁ.@ﬁ.U@m m\xmm
poApEp-ioniny SISt ANS 49 2 i&ﬁ: 1 Buwons spaad

30 “dmxﬁmuocg VNG pasliap-aotany) SUPMOUS EPEBL 1 e NG

o
oo
graseyd Jo "o

od SUIL] | oYl W PIIIAIepR | 28u))
wicgy poauenbes SANS | PO BULL | aYL HE PIIOIRE | 298
: L A 4 A NS O ON
jo poneguasues | S0eNbas WG PIRIIONER-HILN JO TN BANS 39 TON

TRUOOET] DOOnpR(y ord 10 On
jpuigoEs peonpayy| TWSEFIG JOTON




9/26

(06

.\,_\ow £ HE3gA
L 0 685 V1 Lo} STl 75 1Ly 9 i¥ \io 0y 99 8% g1
L,,_\%md 128°¢¢T £ot PeIgE £ TEFRE iv 6ol el 06 oF £hD
SRt msﬂﬁ 6L% LORLY 16 Sy (54 CEN LY b0 [ vio
SosEl | e6LYTE 917 A 6L ire'ot 6% 6O iL 9t €10
98¢0 CTLUNE 98Z 86581 16 L5y % LIS iz of (418
EARY pooari Ly 10891 44 CELot 6% R41°5P $6 i IR
LD 86176 oYL 6009 | 54 0L€%¢ s Nm@‘.mw 63 4% 01>
olitr ) LYT e 0L LUs g1 Is HLUEE 133 09L°EY St ir 6.0
Sty D) ¥ 11¢ LT 18 7991 (42 POTOr Tel L5 8GD
Al 313 109°LY ZL W81y 19 GO7 LY g1l (43 L3
S5LE0 CrEgE il 78.°0% L LLVLE a7 666 L6 54 90
Se820 mm 61 5144 178y 04 995 b 9 LRLRE 1 (42 SO0
Ty 0 L196hi 1274 5EEL L8 reEy 6y 8y LY LLT OV iy At
bt D . 6LL HED'LT L 13171 F {5 L6TOY 301 TY67LE £¢ £0.0
Uib L3¢ L6U'9Y 5 9 LE LY 0997y 4] ROEYE 09 0.0
S65L°0 ! 50¢ 68 PY 59 SR 0t TLE8E 94 167718 O e
ad (d) i : G
{ 77 } SANY souonhos M?ﬁm& 30ousnbos )ﬂwhﬂm% eousnbas QMWWAH on
ruisd pataoNEs aswr | o dAsprin Do wa\%m% m:wccwfc ., mm&n:% ’ gw.:c.mww,.
HEEANS rodim aul 39? BAOLS Butsois By m:“_,ﬁox.m FUBOUS Foimigs
PEIBIGHCST, Humoys B ém& SPEOS wm, B2l Ny speay )m gy | S100H000)
T SpBes souonhos b soaanbas susnbos sotanbas SONDhos ausbas
HE JO 10 e sousnhos YNG RCT Vi < MO VNG VG YNE
IRIEEDUOD ﬁc.m_mww. d YN FIUSE mc.‘mmmmm BBl BUEE eHusElg BuizRlg BLUSEL
JBUGLIORL] ) BLISE] -
SANS ¥ODH SANS €308 SANE ZO3H S 1D0H




26

10/

1000

FIG. 10A

cackis

LI
Ragzess it

JLSsas
jrircild

7

SRR 180 D

]

FIG. 10B

10650

S LTI VY

7
Lttrrentnsi:

TGSt tappp iy eeeeeeeeeiiis

it sy,

Uy PP BPP PO BBP S F OB BRSPS BRSSP 5P BOSSOPPP PO L DO LBOPS P F DL OGP SIS SR F LS SOP SR F PO SOSP S
H H H 7 :

rel

2%
5

P
T8
&
3

P
zA

Rl
S0

£

a
W
S

2
w3




11/26

P ekatats

pr
err L

: st

e g
“\v\\V\\\\\\\\\\\i\\

e
s g PES DA, s
o g

‘ Z i,

)

%,

¢

o i i B
%

%,
T T

AR AR AR AR A AR AR A AR AR A AR A A AR A A A A A AR A A AR A A AR A A AR A AR A A S AR A A AR A A AR A AR AR A A AR A AR A SRR SR

"

Ny

N

74

FiG, 11



12726

1200
1210 : . . N
1210 Receive one of more sequenced tags for each of a phurality
of DNA fragments in a iiological sampie of the subject
¥
1220 Determme genomic positions for the sequenced tag
for each of a plurdlity of genomie regions
3
Determune a respective amount of DNA fragments within the
1230 genomic region from sequence tags having a genoic
postiion within the genomic region
¥
1340 Normalize the respective amount {o
= ohtain a respective density
¥
1250 Compare the respective density to a reference density to identity

whether the genomic region exhibits a l-copy loss or a 1-copy gain

i Calculate a first density from respective densities identified
1260 i as exhibiting a -copy loss or from respective densities
‘ identified as exhibiting a 1-copy gain

k:

1270 i Calculate the fractional concentration by comparing the first
‘ ensity to another density to obtain a differential that is
normabized with the reference denaity
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No. of
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Tumor
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Hmes nataiions ntations detected M | detected rantations redictive
. : , N cfecied ™ | detecte L redictive
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3 (123 675 1 { 2% 0.06%
4 314 352 - - - -
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Sequencing | Sensitivity when mutant is d

ofined as bemng seen in the tumor tissue
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FIG. 24

Obtatning a constitutional genome
of the subject

Receive ane or more sequencad tags for each of a plurahity
of DNA fragments in a binlogical samople of the subject

Determine genoroie positions for the sequenced tags)

3

- Determine a first number of first loct where at least
N sequence tags have a nucleotide variant relative
to the constitutional genome

{alculate a measure of heterogenetiy of the one ar
maore fumors based on the respective first numbers
of the set of first genomic locations

- Compare the heterogeneity measuze (0 one oF more
thresholds to classify a level of heterageneity.
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