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(57) Abstract: The present invention relates to a novel system and method for whole genome sequencing (WGS), which detects the
sequence of a structural variant with high sensitivity by using cfDNA samples derived from cancer patients and uses data on the structural
variant that has been detected, to diagnose minimal residual disease in cancer patients. The present invention enables detecting the
sequence of a structural variant, even when a cancer cell line and NA12878 were mixed at a ratio of 1:12,800, and sensitively identifying
the sequence of a structural variant in cfDNA of metastatic lung cancer patients. Therefore, the method for detecting the sequence of a
structural variant in cfDNA samples derived from cancer patients, according to the present invention, can be used to detect the sequence
of a patient-specific structural variant with high sensitivity, even when a cancer-derived cfDNA is present at a low concentration in
blood, etc., and to detect cancer cells remaining in a patient after cancer treatment, even when the sample size is small, and thus can be
universally applied in the diagnosis of minimal residual disease regardless of the type of cancer.
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[69]

[70]
[71]

—
~J
(9N

—
~J
(9]

| |
~J ~
N e

el b d b hd e

[78]

[79]

[80]
[81]
[82]

9
s H 5 splitratio?] default 44 A H So|=E 24T 429101 095 2
B ste] Hol g Eqlrt

47 297 = o] ol 1 2 ug o] W ofDNA ) T2 Mol A A% el
SEES % 1o vehia, 2 wAle g FaAda A G s ung 52
o 2.2 shate] vhehygleh

O

o s

H|5F At} —‘M ﬁzﬁ‘ﬁm—‘ﬂokﬂ YAEE RE ELAS AR R
ol Jolg el slof, B 22 2 NA12878E A48kl o] & 7|t
T Wol & vl A &89 Th NA 12878 Coriell institute©l| 4] -1l 5Fof A&
Ak 5702 ShAl E 5 (WM2664, A375, SNU16, HCC1954, HCC95)3= $h= Al 3
FZ 8ol A -l sto] ARSI T

NA128782] DNA 2} 571 2] A & 55 (WM2664, A375, SNU16, HCC1954,
HC(C95)°l1 4 A % 3t DNAE dubA 0l ofDNA AH Aol == 4] #] ¢li= 150 W
] 170bp & sharing 3} tF. 5& GA L TE 22 10ng/ul & 3| A 8FaL 5 -9
50 ul® Z3Fsto] #E 10ng/ul, 250ul & £ A &5 FH|eto] 7] AlRE &
H| 3} Tl NA 12878 o] %7] Al B 3-2 50 ng/ul ©|t}. o] & o] & 59| ohA| ¥ &
3 Al &5 2} NA 12878 Z3F v &5 cell line: NA12878 = 1:100, 1:200, 1:400, 1:800,
1:1600, 1:3200, 1:6400 2 1:12800 = @ &5t Alx=star £ g o] Rt & g2l
st7] f1gk A 7dol o] &3t lar, e A2 33 vk =35l

3hAbo] 1 Alsa= Qlatol ol Wk ol A = &k #2257 72} FFPE
(Formalin Fixed Paraffin Embedded) ¢+ 222!, & < buffy coat (control tissue) & & 31
o, & Al el A AFH S D BEES TH5H ofDNA & A3 8kl v

12 EF EF AE & o] &3 4 3 (Analytical validation)

Aol 19] WS o] 88 WAl AFS FaASATE WA NA 12878 9 5711 <]
A 3 = (WM2664, A375, SNU16, HCC1954, HCC95), H o] &9 &3 A8 &
cell line: NA12878 = 1:100, 1:200, 1:400, 1:800, 1:1600, 1:3200, 1:6400 % 1:12800
2 Z3 &S deste] 33 v FAS A0S 371 A 7 8ol YER AT
7F R 5T G AEFANA &2 ol A= 33 vHEE gk Ve, T
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[83]
[84]

[85]
[86]

10

g+ Sample ID += 89 BAM 943 ¢ ] gk} CD_21_16908 W 4] CD_21_16912
= US 3} o] ZF oF Al E ol -5 5] = ol o] th: CD_21_16908 (A375SM),
CD_21_16909 (HCC95), CD_21_16910 (HCC1954), CD_21_16911 (SNU16),
CD_21_16912 (WM2664). & A| 351 3 22X & o B 7} A= A a1, =5
Al 5= it 70XE HolHE At lot 2F Al 3259 wol 7t Po i ~= v
WGSOl A AZE =] #1e dlo) ¥ = % 9o e AT

[251]
Total fusion cfDNA

Cell-l SMIX+NA12878 number of each Fusion Reads
ine a8 Sample 1D Remark cell-line Number Count
CD.21_ €D_21_17603_C | WGS_60X

16908 1:100 L.DSRG 1 - lst 171 89 162
CD_21_ CD_21_17603_C | WGS_60X

16909 1:100 LDSRG 1 - st 292 130 239
Ch_21_ CD_21_17603_C | WGS_60X

16910 1:100 LDSRG 1 - st 475 277 847
Ch_21_ CD_21_17603_C | WGS_60X

16911 1:100 LDSRG 1 - st 194 115 689
CD_21_ CD_21_17603_C | WGS_60X

16912 1:100 1.D SRG 1 - 1st 247 131 251
¢h.21_ CD_22_06205_C | WGS_60X

16908 1:100 LDSRG 1 - 2nd 171 51 87
CD_21_ CD_22_06205_C | WGS_60X

16909 1:100 LDSRG 1 - 2nd 292 84 158
Ch_21_ CD_22_06205_C | WGS_60X

16910 1:100 LDSRG 1 - 2nd 475 181 407
CD.21_ CD_22_06205_C | WGS_60X

16911 1:100 LD SRG 1 - 2nd 194 80 382
CD_21_ CD_22_06205_C | WGS_60X

16912 1:.100 LD SRG 1 - 2nd 247 79 118
CD_21_ CD_22_10086_C | WGS_60X

16908 1:100 L_D_SRG_1 = 3rd 171 64 110
Cb.21. CD_22_10086_C | WGS_60X

16909 1:100 LDSRG 1 - 3rd 292 83 137
Ch_21_ CD_22_10086_C | WGS_60X

16910 1:100 L.DSRG 1 = 3rd 475 170 442
Cb_21_ €D_22_10086_C | WGS_60X

16911 1:100 LDSRG 1 - 3rd 194 6 396
CD_21_ CD_22_10086_C | WGS_60X

16912 1:100 LD SRG_1 = 3rd 247 79 109

[322]
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Total fusion cfDNA

Cell-1 | SMIX4NA12878 number of each Fusion Reads

ine, Z 3l -8 Sample ID Remark cell-line Number Count
CD_21_ CD_21_17605_C | WGS_60X

16908 1:200 LDSRG 1 - 1st 171 18 23
Ch_21_ CD_21_17605_C | WGS_60X

16909 1:200 LSRG 1 - 1st 292 49 71
Ch_21_ CD_21_17605_C | WGS_60X

16910 1:2Q0 LDSRG 1 = st 475 100 197
Cb_21_ CD_21_17605_C | WGS_60X

16911 1:200 LDSRG 1 - st 194 45 194
ch_21_ CD_21._17605_C | WGS_60X

16912 1:200 LD SRG 1 - 1st 247 46 71
Cb_21_ CD_22_06207_C | WGS_60X

16908 1:200 LDSRG 1 - 2nd 171 23 38
CD_21_ CD_22_06207_C | WGS_60X

16909 1:200 LD SRG 1 =~ 2nd 292 45 60
Ch_21_ CD_22_06207_C | WGS_60X

16910 1:200 LD _SRG 1 - 2nd 475 94 192
Ch_21_ CD_22_06207_C | WGS_60X

16911 1:200 LDSRG 1 - 2nd 194 44 182
Ch_21_ CD_22_06207_C | WGS_60X

16912 1:200 LDSRG 1 - 2nd 247 38 56
b 21_ CD_22_10087_C | WGS_60X

16908 1:200 LD SRG 1 =~ 3rd 171 42 64
CD_21_ CD_22_10087_C | WGS_60X

16909 1:200 LDSRG 1 - 3rd 292 60 86
CDh_21_ CD_22_10087_C | WGS_60X

16910 1:200 LD SRG 1 = 3rd 475 139 200
Cb.21. CD_22_10087_C | WGS_60X

16911 1:200 L D _SRG_1 - 3rd 194 67 299
Cb_21_ CD_22_10087_C | WGS_60X

16912 1:200 L_D_SRG_1 - 3rd 247 69 108
3%3]

[88]
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12
cfDNA
Cell-1 SMIX+NA12878 Remar | Total fusion number Fusion Reads
ine Z5tu] B Sample 1D k of each cell-line Number Count
WGS_6
CD_21_ . CD_21_17606_C -
1:400 - 171 7 11
16908 Losr1 | %
lst
WGS_6
CD_21 . CD_21_17606_C -
- P 1:400 - - X - 292 34 41
16909 Losk1 | &
1st
WGS_6
CD_21 . CD_21_17606_C -
- 1:400 T - - 475 60 108
16910 Losrc1 | &
1st
WGS_6
Ch_21_ . CD_21_17606_C -
16911 1:400 L_D_SRG_1 01XS t 194 30 92
WGS_6
CD_21_ . CD_21_17606_C =
16912 1:400 L D.SRG.1 0x - 247 25 32
1st
WGS_6
CD_21_ . CD_22_06208_C -
16908 1:400 L_D_SRG_1 OX - 17 1 18
2nd
WGS_6
CD_21_ . CD_22_06208_C - o
16909 1:400 L_D_SRG_1 X 292 24 27
2nd
WGS_6
CD_21_ . CD_22_06208_C -
16910 1:400 L DSRG_1 oxX - 475 68 113
2nd
WGS_6
CD_21_ . CD_22_06208_C -
16911 1:400 L_D_SRG_1 ox ~ 194 30 91
2nd
WGS_6
CD_21_ . CD_22_06208_C -
16912 1:400 LSRG 1 ox 247 25 35
2nd
WGS_6
CD_21_ . CD_22_10088_C -
16908 1:400 L_D_SRG_1 0X 171 16 23
3rd
WGS_6
CD_21_ . CD_22_10088_C -
16909 1:400 L D_SRG_1 ox - 292 26 36
3rd
WGS_6
CD_21_ y CD_22_10088_C -
16910 1:400 L D_SRG_ 1 0X 475 70 130
3rd
WGS_6
CD_21. ; CD_22_10088_C -
16911 1:400 L D_SRG_1 oxX - 194 26 114
3rd
WGS_6
CD_21_ ) CD_22_10088_C -
16919 1:400 L D_SRG1 Ogi(r ; 247 28 38

[89]
[90] [354]
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13
cfDNA
Cell-1 SMIX+NA12878 Remar | Total fusion number Fusion Reads
ine =38 Sample ID Kk of each cell-line Number Count
WGS_6
CD_21 ) CD_21_17607_C -
- 1:800 117607 X - 171 5 1
16908 Losre1 | %
1st
WGS_6
CD_21_ ) CD_21_17607_C -
16909 1:800 Losre1 | X 292 7 9
1st
WGS_6
cD_21_ ) CD_21_17607_C | "=
1610 1:800 T SR les t- 475 20 35
WGS_6
cD_21_ ) CD_21_17607_C | "=
o1 1:800 T SR 0X - 194 11 33
1st
WGS_6
CD_21_ . CD_21_17607_C | "=
16912 1:800 L_D_SRG_1 0X 247 o 10
1st
WGS_6
ch_21_ . CD_22_06209_C | "=
16908 1:800 LDsre1 | % 171 6 8
2nd
WGS_6
CD_21_ i CD_22_06209_C | "o
16900 1:800 L DoSRe 1 0X 292 13 18
2nd
WGS_6
CD_21_ ) CD_22_06209_C | "o
1:800 o - 475 27 49
16910 Losec1 | %
2nd
WGS_6
CD_21 ) CD_22_06209_C -
el 1: 22 V6209 [ - 194 2
16911 800 LDsre1 | % 9 1 68
2nd
WGS_6
CD_21_ ) CD_22_06209_C | "o ) -
o1 1:800 L DSRG.1 0X 247 12 15
2nd
WGS_6
CD_21_ . CD_22_10089_C -
16908 1:800 LDsrc1 | %~ 171 5 o
3rd
WGS_6
CD_21_ y CD_22_10089_C -
16909 1:800 L_D_SRG.1 0X - 292 11 17
3rd
WGS_6
CD_21 . CD_22_10089_C -
- 1:800 o 1UUE - 475 27 49
16910 Lbsre1 | X
3rd
WGS_6
cD_21 CD_22_10089_C - -
<l 1:800 o 10UeS - 194 21 6
16011 Losec1 | % °
3rd
WGS_6
CD_21 ) CD_22_10089_C | ">~
- 1:800 —co LWUES - 247 9 9
16912 Loset | %
5]
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14
cfDNA
Cell-1 | OMIX+NA12878 Remar | Total fusion number Fusion Reads
ine g & Sample ID k of each cell-line Number Count
WGS_6
Cb_21_ . CD_21_17604_C -
16908 1:1600 L_D_SRG_1 01);{ 171 4 4
WGS_6
.21 . CD_21_17604_C -
16909 1:1600 L D_SRG_1 ()1)(S ) 292 8 10
WGS_6
CD_21_ . CD_21_17604_C -
16910 1:1600 L_D_SRG_1 0x 475 11 23
1st
WGS_6
Cb_21_ . CD_21_17604_C -
16911 1:1600 L D_SRG.1 OiXS{ 194 8 29
WGS_6
b 21, 1:1600 CD.21.17604.C X = 047 6 9
16912 L_D_SRG_1
1st
WGS_6
Cb.21_ . CD_22_06206_C - -
: - 7 5
16908 1:1600 Lpsre 1 | & 1 °
2nd
WGS_6
Ch 21, g CD_22_06206_C -
16909 1:1600 Losec1 | % 292 2 2
2nd
WGS_6
CD_21_ g (€D_22_06206_C =
16010 1:1600 L D_SRG1 oxX - 475 15 23
2nd
WGS_6
CD_21_ . CD_22_06206_C -
16011 1:1600 LSRG 1 0X 194 12 31
2nd
WGS_6
CD_21_ 1:1600 CD_22_06206_C 0% - 047 10 1
16912 L.D_SRG_1
2nd
WGS_6
CD_21_ . CD_22_10090_C -
16908 1:1600 L_D_SRG_1 0X 171 3 3
3rd
WGS_6
CD_21_ . €D_22_10090_C | " > o
16909 1:1600 L_D_SRG_1 0X 292 5 6
3rd
WGS_6
21| 600 | D22-10090.C0 0T 475 17 26
16910 L.D_SRG_1
3rd
WGS_6
CD_21_ . CD_22_10090_C -
16911 1:1600 L_D_SRG_1 0x 194 12 27
3rd
WGS.6
CD_21_ . CD_22_10090_C -
16912 11600 Lpske1 | % 247 10 1
3rd
356]
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cfDNA
Cell~1 | SMIX#NAI2878 Total fusion number Fusion Reads
ine E3ul g Sample ID Remark ] of each cell=line Numher Count
WGS_60
D21 . Cb_22_10001¢ | igh
16908 1:3200 L_D_SRG_1 dituti 171 5 5
on -~
1st
WGS_60
21 . h_22_10001.¢ | Bigh
16909 1:3200 L_D_SRG_1 diluti 292 2 2
on -
1st
1:3200 ¥6S_60
_high
.21, (2210091 ¢ | g )
16910 LD_SRG_1 | dituti 475 9 12
on -
Ist
1:3200 WGS_60
D21 CD_22_10001.¢ | -high
16911 LD SRG_1 diluti 194 10 14
on -
1st
1:3200 WGS_60
.21 (D._22.10091.C | -high
16912 LD_SRG_1 | dituti 247 3 5
on -
1st
1:3200 WGS_60
€21 CD_22_10004 ¢ | -high )
16908 L_D_SRG_1 diluti 171 2 3
on -~
2nd
1:3200 WGS_60
€D_21_ CD_22_10094_C | -high
16909 L_D_SRG_1 dituti 292 7 9
on -
20d
1:3200 WGS_60
€D_21_ CD_22_10094_C | -high
16910 LD SRG.1 | dituti 475 14 19
on -
2und
1:3200 WGS_60
¢b_21_ CD_22_10004_¢ | high
16911 LD.SRG.1 | dituti 194 11 19
on -~
2nd
1:3200 WGS_60
€21 €D_22_10094_C | -high
16912 LD_SRG_1 diluti 247 4 5
on -
2nd
1:3200 WGS_60
€21 CD_22_10097_C | -high m . .
16908 L_D_SRG_1 diluti
on -
3rd
1:3200 WGS_60
.21, CD_22_10097_¢ | -high
16009 L_D_SRG_1 diluti 202 2 2
on -
3rd
1:3200 WGS_60
.21 €D_22.10007.C | -hizh
16910 LD SRG_1 | diluti 475 13 17
on -
3rd
1:3200 WGS_60
.21 €D_22_10007.¢ | -high
16911 L_D_SRG_1 dituti 194 5 7
on -
3rd
1:3200 WGS_60
21 Cp_22_10097_¢ | -high
16912 L_D_SRG_1 diluti 247 1 1
on -~
3rd

[95]
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cfDNA
Ceil-1 | SMIX+NAI2878 Total fusion number Fusion Reads
ioe E vl & Sample 10 | Remark | of each cell-iine Number | Count
¥GS_60
€21 . CD_22_10002_C | -high
16908 1:6400 L_D_SRG_1 diluti 171 2 2
on -
st
WGS_60
.21 1:6400 (D._22.10092_C | -high 292 0 b
16909 LD SRG_1 diluti
on -
1st
WGS_60
21, . D_22_10092 ¢ | -high
16910 1:6400 LD.SRG.1 | diluti 475 3 4
on -
1st
WGS_60
€b_21_ . p_22_10002_C | high R
16911 1:6400 LD SRG_1 diluti 194 9 12
on -
1st
WGS_60
CD_21_ . (D_22_10092_C | -high ,
16912 1:6400 LDSRG_1 | diluti 247 i 1
on -
1st
WGS_60
(D21, . CD_22.10095.C | -high
16908 1:6400 CDhse1 | dituti 171 1 2
on -
2nd
WGS_60
.21 . D.22.10095_C | -high ,
16909 1:6400 Lo | dituti 292 2 P
on -
2ad
WGS_60
21 1:6400 cp_22_10005.¢C | high 5 . 5
16910 LD SRG_1 diluti
on -
2nd
WGS_60
21 . CD_22_10005_C | high
16911 1:6400 L_D_SRG_1 diluti 194 2 2
on -
2nd
¥GS_60
€21 . (D_22_10005_C | -hish
16912 1:6400 L_D_SRG_1 diluti 247 1 1
on -
2nd
WGS_60
.21 600 | D22.10098.C | -high - ) .
16908 LD_SRG_1 diluti
on -~
3rd
WGS_60
_high
Ch_21_ . cp_22_10098_C | —high
16909 1:6400 L_D_SRG_1 diluti 292 4 5
on -~
3rd
WGS_60
h21_ . Cb_22_10008_c | high
16910 1:6400 L_D_SRG_1 dituti 475 4 8
on -
3rd
¥GS_60
21 . CD_22_10008_C | high
16911 1:6400 LD SRG_1 diluti 194 5 12
on =
3rd
WGS_60
21 1:6400 D.22.10098 C | -hight 047 ) ]
16912 ) L_D_SRG_1 diluti
on -~
3rd

[97] [3£8]
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17
cfDNA
Cell-1 | SMIX#NA12878 Total fusion number Fusion Reads
ine g Sample ID | Remark | of each cell-line Mumber Count
WGS_60
¢h21_ 119800 CD_22_10003_C | -high
16908 E L_D_SRG_1 diluti 171 2 2
on -
Ist
WGS_60
D21, . CD_22.10003.C | -hieh
16909 1:12800 LDSRG_1 | diluti 202 0 0
on -
ist
¥GS_60
Ch.21.. 19 D.22.10003.C | -hieh
16910 112800 L_D_SRG_1 | diluti 475 5 8
on -
Ist
¥GS_60
cp.21. . CD_22.10003.C | -high
wour | B0 Losc1 | diluti 194 3 3
on -
ist
¥GS_60
21 10 (D_22_10003.C | -high
16912 1112800 LDSRG1 | dituti 247 0 ¢
on -~
1st
¥GS_60
.21 . CD_22_10096_C | -high
16908 1112800 L_D_SRG_1 dituti 171 2 2
on -
2nd
WGS_60
€D_21_ CD_22_10096_C | -high
16909 1:12800 L_D_SRG_1 dituti 292 1 1
on -
2nd
WGS_60
€b_21_ . D_22_10096_C | -high
w6010 | 112800 LDSRG1 | dituti 475 1 2
on -
2nd
WGS_60
21 . CD_22_10096_C | high
16911 1:12800 LD.SRG.1 diluti 194 3 4
on -
2nd
WGS_60
€21 210 CD_22_10096_C | high
16912 1:12800 LD_SRG_1 | dituti 247 1 1
on -
2ad
WGS_60
ch 21 . CD_22_10009_C | -high
16908 1:12800 L_D_SRG_1 diluti 171 0 0
on -
3:d
WGS_60
.21 : Ch_22_10000. C | Migh ) ,
16000 | 1112800 [ D1 | diluti 292 1 2
on -
3:d
%GS_60
D21 . €D_22_10009.C | -high
6010 | 1112800 L osre 1 | dituti 475 5 5
on =
3rd
WGS_60
21 . €D_22_10009_C | -high
wgorr | 1200 Loy | diti 194 0 0
-
3rd
¥GS_60
w21 N CD_22_10099.C | -hish
o1z | 110 CDSRG1 | dituti 247 1 1
on -~
3rd

[98]
[99]  [3E9]
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[100]
[101]

[102]

[103]
[104]

[105]
[106]

18
Total
fusion cfDNA
Cell-line reference Sample ID number Fusion Reads
of each Number Count
cell-1i
ne

CD_21 16908 NA12878 CD_22 06210_ET D _SRG_1 171 0 0
CD_21 16909 NA12878 CD_22 06210 _ET _D_SRG_1 292 0 0
CD_21_16910 NA12878 CD_22_06210_ET_D_SRG_1 475 0 0
CD_21 16911 NA12878 CD_22_06210_ET D SRG1 | 194 0 0
CD_21_16912 NA12878 CD_22_06210_ET_D_SRG_1 247 0 0

QF Al 320 EASF= -2 W o] =& 2| 1] 1= 'Total fusion number of each cell-
line (A Al 18] ke A5 -2 Wlolo) th-&)& 7} ¢hFo A ThE MEFol &

Oiiﬂﬂ%@mMWEéﬁﬂgﬂﬂli-uﬂﬂ2%4ﬁ1%2wm
Ko, 3 1WA & 8ol LER vkl gho], 2 QhA| 5ol E A 8h= & ol 7}
cfDNA BAM 3} & o)) A &= 7 Z(cfDNA Fusion Number)¥] 31, ©] & A E ¥ 5= X| A
] =7} 21 ¥ %1t} (reads count). B3, M| E 71 4 o] A] &k 7 3 7 2 WGSol A
;§7Pﬂﬁ;%Q%Ulﬁqudo] AZE 2] S el ) (3£9).

MEFE o] &3 AP Wi Ee} Solvd A 205 1 10 2 & 39 o

EF ATt

m&.

[3£10]
Cancer cell Detected/Total Sensitiv
purity ity
NA12878 + 5 cancer cell lines (1:100): 3 1.0000% 15/15 100.0%
replicates . )
NA12878 + 5 cancer cell lines (1:200): 3 0.5000% 15/15 100.0%
replicates ) )
NA12878 + 5 cancer cell lines (1:400): 3 0.2500% 15/15 100.0%
replicates ) :
NA12878 + 5 cancer cell lines (1:800): 3 0.1250% 15/15 100. 0%
replicates ) ’
NA12878 + 5 cancer cell lines (1:1600): 3 0.0625% 15/15 100.0%
replicates T )
NA12878 + 5 cancer cell lines (1:3200): 3 0.0313% 15/15 100.0%
replicates ) :
NA12878 + 5 cancer cell lines (1:6400): 3 0.0156% 14/15 93.3%
replicates ) ) :
NA12878 + 5 cancer cell lines (1:12800): 3 0.0078% 11/15 73 2%
replicates ) )
Cancer cell Not Specific
purity detected/Total ity
NA12878 0.0000% 5/5 100.0%
109 el vhsh o], 84 A2 USRS A4 om0l i 43 s
= 2 AR, 112800704 S A ek P wo] AU S
NE= A EE A Fo] gl¥ a1 F733%9 & HIAERE AET 5 &8 <
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[107]
[108]
[109]
[110]

[111]

[112]

[113]
[114]
[115]

[116]

[117]

3ttt E3], R WH| 74757 = VA L 9AtHCC19544 49 1:12,8000. % 3]

**éﬂ 100% A& & 5 9 = By o] MFH 8- o] 831 ofDNA A] 52.9]]

Mg %:@4@9_3 AZsto] oF 3Ape] v Al x5
kel

1.3 9 A5 E o] &3 A4 A F (Clinical validation)
B.dbd o] WhtH-S- o] f-5lo] A A 3kx}e] Gl ofDNA o A5 Hol| 5 g4 o

3
A5 Fabe] 9k 27, Yol 27hx] o] 49l thE Aol A 55 ciDNAL
o]

=
cfDNA2 & &to] A AJel] 13} & FA] iy & o] -3t 3it.
z O@PX}% Hold dlehgkAbol, 247} casel, case 2,2 7] A8 AT, AR
o o] 30X & WGS o E] 7k A4 ¥ 2 aL, v A

cfDNA A & i‘ﬂ E] 333 48X A & °] WGS o] Bl 7} A = ATt

T-A) A o = 3k2}e] FFPE 9222 A 8 & &to] DELLYZ ©] &3 WGS ¥4
2 533l BWA 9] default setting © = alignment 3} 2.1, JuLIE ©]-8-3}] 2
7HAl A EOl A FE A 0B ZlE = S| F (consensus) T W ol E &
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count ++= 3F7] % 113

T A5 Ao P Aol A 15 H Read
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[3E11]
cfDNA samples Tumor Fusion Number cfDNA Fusion Number ReadsCount
cfDNA-1 131 115 4122
cfDNA-2 131 112 1926

3% 11°f =W, casel §1X}t: o whok A] 5 o A
o] A Al §Fh(fusion) M EE 7FA I 9= BAE
cfDNA ol A &= F-% H o] 7} 115 EEL 11271 15, 19% KRASWH o] &
cfDNA-1 Al Z ol A 4122 7H2] A A] 2] =, 6% KRAS % o] & LEFI cfDNA-2 Al &
ol 4 1926 71 o] A1 A 2] =71 21 H 3t

o= &% ofDNAS WGS & ¥4 3= Ea W
7] olel vhe MARE el 2ot vlaste], 2o
A5 1900 7] o] g =5 e B R, JHA § ng'
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_& EE
FFI
3

%12} Case 2

%792 % 8= Case 29 WA Ao, ZH7] th & Al A QT 2010.10.29, 2011.01.04
Aol 5 3cfDNA & A 22 3lo] 2 ¥ o H A2 &91et A2 eIt
5 7% 5 Roll M= b e A Aol A FlE & W o] 7t ofDNA-1 R
cfDNA-2 Al A4} ol A = &eold S bt

s A& T8l case 2 FAE 7EA AL gl EAH Ol &S WS, ofDNA-1
ZcfDNA-2 o WGSoll A &= A A =2 818t oL o] = 529 B 51000 Vel itk

5= 99| A cfDNA-1, cfDNA-20 4] TP53H 0] 7} Z1232%, 0%, = 10°]| = SMARCA4
WOl 7} 242} 5%, 2% W o) 7F 1 E o, 3% 1200 R vEe) 3o, 2-5% ® o]
Z U EF ofDNA-191 4 128 719] €], 0-2% W o]0l A 118 7]l &) =7} Foly]
of,2 WA 5% olate] v {2 IS eI &= AR A L -2 ¥ o]
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[3£12]
cfDNA samples Tumor Fusion Number cfDNA Fusion Reads Count
Number
cfDNA-1 62 23 128

cfDNA-2 62 22 118




WO 2024/080481 PCT/KR2023/008217
21

A7 9

& ¢F 22 2] WGS (whole genome sequence) S 27+4] o] /2]
o] A AT E R FAste] FE Ao R gl e AR
% (consensus) -2 Ho] 91X HolHE A= dA; &

2) %71 1) DA A & 5% -2 o] 9129 Zh2 A A (reference
sequence)} 3 G #2}2] cfDNA WGSE v A 5lo, 3-8 -2 Ho] 91%]
of EAsh= -2 ol A E X A] €] = (supporting read) & & 53 O 2 M,
cfDNA A= W] EA = -2 Wolo) ofaf A gk So] A& v ah+=
WA, & 38k, oF 2 8] ofDNA Al =oll A -2 Hol A& A=

[ 1]

o W=
ol & Fk‘i

oz

(72l ALl slolA, 271 B2 WGS A8 A S (depth) B 28 3ke] A&
S 50" o=, of 84 F 2l ofDNA A 2ol A

=2
.
747 3] Al 1ol hoi A, 7] WGS ¥4 &~X E 9 o]i= DELLY, BRASS, SVABA,
dRanger Pindell, BreakDancer, GASV, Hydra, CNVnator X ! JuLI & o] %9
2l atol| A A8 e 1= 258 o] 39l oF $HAF -2l ¢fDNA A B ol A -2 W o]
DS A6
(473 4] Al1ghel] ojA,
A7 D) @A =
1-1) DELLY, BRASS, SvABA, dRanger, Pindell, BreakDancer, GASV, Hydra
2 CNVnator & o] Fo{ %l Fro| Al AeElH 1£ 9] 72 Ho| 34 AT EY
of 2 Aok Alm o] Al 1 & Wlo] 914 HolH & d= vl H

1-2) %471 1-1) DA A =58 A 172 Wo] 914 o] ¥ & JuLl o] ¢
H3to] FEA o & Bl E = Yok A & 2] FE (consensus) T-F H O]
A HolHE A= @A & TAH o2 835 S ¥88hE, o 3
A -2l fDNA Alizoll A -2 Wo] 4dS AE3= W,

o} ol

[97as] A1l 2101, 271 oDNAL 9 849 MR 4ol F4m Aol w4
2w A8 HA = 83 Sl o 34 S8 ofDN
Hol AL A&sh= vhd,
grael ARl QlolA, 7] 2) BAIe] oF $A1e] ofDNA = ¢ A & %
A5 Fol el A 45 5= A
H o] }ﬂoﬂ—ﬁgo}b IS5

812 7] Al 16“"1 01*1,

>
>,
o
2
S
U
BN

[ 8] Zﬂ

130101] 9\}01}\1, A7 e Ak, H Y v AAEA H e U, d A
RSk, 71 A G, B AF o, TS, S, ek, g, A Ak



PCT/KR2023/008217
22

WO 2024/080481

)

M

ol

3

x
=

7H

o}
=

[e]
s T

1

[e)
=

1 X0
=

Z
™

(polyploid carcinoma),

=

/Kc-)] ol

23!

Al (central nervous system,

A~
T

3

AR AR RE T

Ok

ol A £ W o]

[e]

Mo
"

Mo
)
el

A~
T

CNS) F%, 12} = F41 A A

1

5
T

pel
Fel,
Ry

[e]

[s)

A

3
i

Pz

)

g
(supporting

=

=

2714 o]

j

=

T2 ®lolel] 9

cfDNA WGS

T .

T

}
F=, 1] A 2F<= 2 3k (Minimal Residual

]

T

[s)

]

=

o] 9 %] 2] #£ X & (reference
-

=

e Wol A A4 ¢

1 %

T .

T

A

ok
=
],

[s)

A

==
L

Jell
24, fDNA A & W &4

fl 5 2kAfoll A

[

1, oF 32} §-2lf cfDNA A

(@]
1l

2 el 4

A&
&% (consensus) T-Z% Wol Y X HolEHE A= @A
[e)

q
=

i
1) 2} 73 & 22 2] WGS (whole genome sequence)

Disease; MRD)l| T

e

H -

o
sequence)}
&

A9

A9

|
|

3} 9]
}F 10

[
F11

[}

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

_O
[78
[8



WO 2024/080481 PCT/KR2023/008217
1/9

[5=1]

1. Consensus tumor SVs detection by two algorithms

Tumor BAM EREIE
IR Control Bam BT
Alignment

Jultor SV calt BED format (SV
other SV caller | ~" ©@ detected regions)
Consensus
tumor SVs
Jull output format

2. cfDNA SV supporting reads detection

Sl cfDNA SV

I - [ ey
WGS & HEERl Supporting SRR
Alignment reads call HimorSVe

Known fusion breaks

ﬂefefence .-ﬁllvll:lii':lli:llilclfpliliil:ll'l( -

¥
FERB AR EE BB R PR AN BN R DB E R R R
%

Comparison of each supporting reads
with counter reference sequence
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