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110

Receiving a subject-specific genome-wide compendium of reads
associated with a plurality of genetic markers (e.g., SNV, CNV, SV, Indel)
in a biological sample (tumor sample and optionally normal)

Detecting the subject-specific genome-wide compendium of genetic
markers in a second sample (e.g., plasma) of the subject to generate a
representation of tumor genome-wide genetic markers in the patient
sample (e.g., plasma);

Analyze noise probability (P,) as a function of 1) MQ of SNV;
2) Fragment length of a read containing SNV/Indel; 3) Consensus test
within read duplicate families that comprises the SNV or Indel;

4) BQ of SNV/Indel, and/or statistically classifying each CNV or
SV window in the compendium as signal (S) or noise (N) based on:
(1) Position thereof relative to the centromere, (2) MQ of a read group
containing CNV/SV, and (3) Representation of the
CNV window in cfDNA data

Compute an estimated tumor fraction (eTF) of the biological sample
on the basis of one or more integrative mathematical models

Diagnose a residual disease in the subject based on the eTF and an
empirical threshold calculated by background noise model

FIG. 1A
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Probability to Detect a single Site

Single-Point Random Sampling
(Bernoulli Trial)
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Multi-Point Random Sampling
(Binomial Distribution)
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Optimizing Base-Quality Filtration by Receiver
Operating Curve

ROC for BQ classification, AUC=0.90484, Optimal Thr=21.6
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FIG. 3B
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sSNV-Based TF Estimation

%

N
15

5 5X10

N «?Q ¥ ©
<~ <~ <~

uoljoei4 Jownj pajewnsy

FIG. 3



PCT/US2019/019907

WO 2019/169044

17/50

re€old

uorjoei4 Jown| paseg-ANSS

z-01 -0} -0l
|

-0l 9-0l
|

8¢-98'l=d
Lye80=zd °
e
7 -4
-
\\\nﬂv
-
-
-
P
-
I’ Qo

o - -0l

o 8
- -0l

ewse|d AyijesH
BWSE|d Jooue) - 2.0l

uolnjoeli4 Jownj paseg-ANJS



WO 2019/169044 PCT/US2019/019907
18/50

Q0=
1e-01
-
o
o o
B
= 1e-03 %
S &
=
= A
) i
N .
1e-05 +
I 1
%--o— Q--o— o +o— o— o— o—
Control 5e-05 5e-04 5e-03 2e-01

1e-05 1e-04 1e-03 1e-01
Input Tumor Fraction

FIG. 3K



PCT/US2019/019907

WO 2019/169044

19/50

¥ "Old
[ojuo)  |ouo)  dp-jsod dp-aid dpo-isod  dp-e.d 9sION aSION asIoON

10999 00999 cziL 99 &Gezilag  zziag  zziigg  BWSBId  jusped  odlfis-u|

r
—
.
o,

ploysaly L uoioajag

01X
poylaly uonoala@ ANS YNQ30 buluyeq v

ojey uondaleg ANS



PCT/US2019/019907

WO 2019/169044

20/50

(e=N)

|0Jjuo) >£_on

VS 'Ol

(5=N) siuaned qyi

1504 8ld 1804

ald

}S0d

ald

1S0d

ald

1504 8l

¢/999 |pogg 00999 9¥L189 9¥1189 911199 9111899 ¥01188 01184 ¢c1199 ¢21184 G¢l1899 G211494

_
0

7

€000

, 4 |

@

0

%
11d Po6~ /
V| 8be)s
8€00°0<«—210°0 %
Wapol
VIl 8beig
9100 «—— 200

wapl
v| 8bejg

0 «—¥100

Wapze
VI 8bejg

AN

1200 «—l00

7

wapol ¥
VII| 868
€00°0 <5200

G000

|
~
[
[

|
(X
~
[
[

[%,] uonoeiq Jowny

6000

979SN abejs-Alieg wo.4 sajdweg ewse|d dQ-1sod pue -aid Jo sishjeuy

600



WO 2019/169044 PCT/US2019/019907
21/50

Healthy Control

207 O Cancer Plasma |
15 °
¥

(&)
|
3
|
|
toET}o—

Detection Zscore (std)
=)
|

o
|I
IE:I
1
1
wEBdl
|
|
I—NE-:-I
ol |
ol
+
L T
HRH 1
—BRYe
[~
|—§3—:—¢
[}
i
[}
—iReb
:

[ [ [ [ I [
BB1146 ‘ BB1104 ‘ BB1171 ‘ BB1253 ‘ BB1122 ’ BB1269
BB1125 BB1116 BB1251 BB1261 BB1169

1.0
Sensitivity>60%

£ 08 |Specificity>85%
o v
2 06-
."5
& 0.4-
(<3}
=~
— 0.2

0.0 +

| |
0.0 0.2 04 0.6 0.8 1.0
False Positive Rate

FIG. 5B



WO 2019/169044 PCT/US2019/019907
22/50

o0 - | Healthy Control
=) O Cancer Plasma 1
= 15- 3
N B |
c 5 t
‘% 5__%_@__%_% ________ é___.__ __________
o 2 4 %%
S 0- %%% 2% % f

[ [ [ [ I [
BB1146 ‘ BB1104 ‘ BB1171 ‘ BB1253 ‘ BB1122 ’ BB1269
BB1125 BB1116 BB1251 BB1261 BB1169

1.0 1
Sensitivity>60%

£ 0.8 | Specificity>85%
e v
206
."5
& 044
[}
~
= 0.2

0.0

| |
0.0 0.2 04 0.6 0.8 1.0
False Positive Rate

FIG. 5C



PCT/US2019/019907

WO 2019/169044

23/50

as old

9402 ANS
8 9 y Z z
| | | | Nu
|-
692188514 \
\ \Gzlag-aidt- 0
¢57188-01d |,
................................ R N
orlLdg-eid m -2
69118g-01d o |
19zl gg-ad 0 - €
I ANE:T: %
| -y
G¥8¢0=d | -G
G/GE 0=7Y !
“ 9

91028 AND



PCT/US2019/019907

WO 2019/169044

24/50

V9 'Ol

00001 0006 0008 000L 0009 000G 000y 000OE 000C 000

_ _ SenpISay 10 WNS SARRWNY

00001 0006 0008 000. 0009 000G 00Ov¥ 0O0OE 000C 000L

0

e

A_o:cmo-mema__n_v w_m:_c_mom_
0000/ 0006 0008 000L 0009 0009 00Oy 000OE 000C 0O00L

0

A

M

abelano) (pay) ewse|d 'sA (en|g) [ewIoN
(100°0=41) Ma)S AND ossedg Buneibajul

-
<?

G0'0-
G0'0
10
GL'o

Gl

G'¢

BWISE|d dAlR[NWNY

Mmayg abeiano) yydag mayg abeianon yyda(
[eWLION °SA ewSE|d



WO 2019/169044

25/50

Directional CNV Skew in Patient Plasma
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