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(74) gl
ZYAEESHQ

(57) 2 o
A viEY E8e PV 99 24T 9 oo fro B AowA, N Foluzes Aza w4,
A3 A B4 SlE B vhad g w DN glolmeld Axg EARS ATAT. A7 W 9 24E
wew, DNy due e 2

oAl AL = odE e Ui J98 VFoR, oy U AwA wEHLEE AAE X
geltrs wdyE e vms IS ojgstory, Bx ulmy wA A4S ZAaA7|a, gk AE B AFEn
= FFAZ = Ao
o ¥ - %11
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I A H=EF EP1 EP2 EP3 EP5 EP10
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C12Q 1/6869 (2018.05) A7 BAA FE27197 39, 108% 1063 (S
C40B 40/06 (2013.01) T, TASIE)
(72) A=} ukul
A2 HNEEWA BT AlG 2167447 37, 2% 3015 (A
MEEMA 37 3164 9-1, 1015 (574 FE, 1d5a)
5, ShalA)
A&l
A7 = Al AT YEedE 17, 31015 708
& (s, FE31eA])

A% FAAATARAY
=

A 25 1711131842

HAHS 2018M3C9A6017315

29 57| &g BEFAH

HA T (AT 71 8Y AT

AFAMG EEAFANG S S A 1 A ALY (R&D) (7178 &5
A }A) A A A3 oS vlo|ontA wa 2 AAHFEA AS
71 o & 1/5

A3 7] E A 2 F2] 3] AL

A7t 2021.01.01 ~ 2021.12.31

o] WL AUT FIATALALY

A 7 &
A s

528

A e (AE) 784
AFAA

AT 7A

7] o &

A =24 7] 2y
AF7I7E

1711137915

202011B12-01

oh- 5

(A 33 07 7] 9] 27171 A 771 AL )

A 477 2] 2717 ] EAR (R&D)

Agastel wEY ARE A% AF7) Avs AANH B FAF AW
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SRR R
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AR S
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Al (A3) 7] 93
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27717t
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47) ol EZ} gel ol A Wl Jbeh DNA AR ofHEF ANeh ZetolvF Atgalel FHEAANNGS

Fol FFHeh wAS TPk, A D BAS 919 DN solne e B Alxeh PEoA,

A7) WhEE AQLe Int WA 1onte] DolE ZHAL, DA AW ol Aol dEE ofsiEe] Wk gJelg s)Ee
AA FEALEE A8 EPHES AdEE e, G A BHS A DN 2olne

A8 10 qoiA, A7) A 4D B AAY A7 E 4 (next generation sequencing: NGS), ¥7% <
7194 EA(targeted sequencing), X3 B 714 <E X (targeted deep sequencing), =& g A7|A44E
2 (panel sequenceing)Ql ZACl, ik M EAS 9l DNA glolB 8|S A z3t= W,

2T% 3

273 1o 9olA] 913k DNA 2fo] B2

& Alxshs .

o>
o,
N
e
r)v
o
o
N
2
o0
D
jon]
(e}
=]
e
H
.
[
Lo
i)
¢ =l
rO
=
rO
e
24
>
e
Mo
i
o

oA, A7) o]WiElE 40nt WA 100nte] ZolE 7FAaL, 1nt WA 10nte dolE 7IX & vlz=
= 3 1S 915 DNA golB 88 & Axshs Wy,

% =
[0
o
rl
)
0,
o
>
2ah
=
m&
r—{m
N

=22 - N, RN -
3T%5
AR 1ol QelA, A7) e Ha RS DNA s iR e AoR, Ha U] offiEE 2Isha,
7] o= DNA o] Fol met oldt mas NdE ZFshs A9l Ak A E4E 917 DNA 2ol

BHYE AxstE WY,
A7 6

A 5ol 3ol A7l wka = M2 DNA dul ) dhol Aol = £ o
A Mol A, T, C, B G T o= sl ZAQL, 3 A4 45 913 DNA gfo|Bejg & Zﬂio} FR

A3 7

A7 59 QoiH, A7 wEE e ant WA 10nte]l o A, DNA A 2ol Aol AE e ojE o
So qdele slFem, ofgE ) FuA Al ¢, %6 F ol sl A3, A% AQ BAL A% DN 2

r_{

A7 50l QolA, A7) wpmE Ade ont UA onto] PolE AW,  DNA AR golAel AR ol
o wgk qdelg vlzom, oldE v AWM Aol A, T, ¢, % G F ol= Sy wAHR, B e 0 ¥
Loshe 3gE A9, A 4D AL A9 DN gelnele s Axs Py,

AT 9

B AN F2 % dustd N 4Hel Fwed, vias 4de Fgehe ofWeE ol Wi
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A7 10

AT 90l AolA, 7] olHiEHE 40nt WA 100nte] ZHelE 7FAaL, Int WA 10nte] AolE 7HAe viz=
AEE Egske AL, A AE BAE 9 B2 vt=d 3.

ATE 1

AT 9o lolA, 7] WS B el DNA HES oo R sk o, 55 sl ofiEE X,
7] oHE = DNA dle] Fpol whet Foldhk nim= A4S Edbshs AL, Ak Md BAE 9 &4 vk
9 g

ATE 12

AT 110 SlelA, Z7] vis= A9 DNA ¥l gle|Alo]dE = ofHE e Bd J9S VFow, ofHE
W A Ado]l A, T, C, B G F o= afuel A1, A4 Ad 245 A &4 vkad W

7% 13

AT 110 QlolA, A7) vtm= MEe 2nt WA 10nte] HolE 7FAH, DNA AH 3} o] Aol A E &= o HE <
2G9S VIeew, ofdE W FHA Mol €, B G T ol el Al N MD ZAS AT A vt
E A

ATE 14

A7 110l gloiAM, A7) mpEs HEe 2nt WA 10nt9] HolE ZFAW, DNA dH 3} glo] o] dE = o YE <]
ot g s vlEoeR, ofHfE W AWA Ado] A, T, C, 2 G T o= dUZ mgH, B ofdE g FHA
Mol €, B G F o= stz 2gE AA, I Ad EMS AT B4 vad Y.

A3 15

A7 oo qlelAl, 47] oWElS eholAoldsk: WA A, E4 Amold F& % dustd DA ARl vy

S A (Repair)sles ©A; 2

37) were] 41 DNA WO 3'Fee] ohllU e AFA/E WA FAE TFSHE A, 9 NG B4
A% B vk W

THALAANES AT Zefolrol] i Fr Al Ad B vas IS E38kE 40nt WA 100nt o] HolE
Zr=

WE 2471 DN AR ERol uheh Jold wpmE AP Ty,

A7) vrRE H49e Int WA 10nte] Aol 7FAar, DNA A# 3} ghol Aol s ojsiE ] dak oS 7|Fo
WA R eEHE s EFstES widE A, A D B4 91 DNA ghejH e A

A7 160 QlolA, 7] wpR= A9 DNA HH gholAloldH = oo wd goS VEoR, ofHE
W AR Ado]l A, T, C, 2 G F o= syl A<, 3 o

A7 18

A8 1691 lolA, 7] vtEE A9 2nt WA 10nte] ZeolE 7FA™, DNA A} o] Aol A= o HE <]

_4_
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TY G9S 1FoE, oy U FuA Adel €, % ¢ F o= sl A, A AL FHS A% A o
H

AT 19

278 169 QlojA |, A7) Hlm=E M9 ont WA 10nte] Zol= 7w, DNA AHA I} 2o Alo] 5= olfE e
ook JoS sFEoR oy U AWMA Aol A, T, C, @ 6 F o= sluE mAER, L owlE] W T
Mol €, 2 G F o= stz 14" A, A D BAS 93 DNA FolBaE] Axs 2AHE.

I B

e A ARE DNA Ao AR TdEaL, A9 Hg DNA HOﬂ Ars AW S olsfsta 4
I #HE ARE IS 5 o] wf Fastk. DNA MY Zéiiﬂ dl=, = As AF7% (genome sequencing)®]
A AAA B WA AL gotstAY A o3 ) #a éﬁ‘wﬂ*i FAA o] e EFFe AHA A9
of Y} By, ¥ e 53 AW fHA 2ES 7;%71 ek Aolth, wek, AJAA dlolE= FHAk
g, FEA gl 2 1 A4S AE T FERES B4 Jdd XNE dYoA ZEA &8 5 Qo] wf F
a3,

AEEE fs oz = A A7IME EAH(Next Generation Sequencmg, NGS)©] 2007 o] =

Az, ojzlg NGSO| 7ftel whel HF# ) W vaste] W g1 ARjgoR A% & 9l
A HATk. 2AHY A7IAE EARES FEsE AR Al AlEA] (Next Generatlon Sequencer)® THXEZ ¢l A
o2+ 297 (Roche)/454, L5 (Il1lumina)/Solexa % #}o|Z HA=Z A~ (ABI)S] SOLiD 5o U}, o]zt
2R D71 E EA 7715 TAIZEE] 8,0009H o] el AME wiEo] Fhesith. ol Ve M ow Ffol
gl HAF & o2 QlF AFEoETt AMSHE AAY AVIAE EAES g58 I HAAE 83

T A =0

S, A PN V& ddg s kit £/ Fx# Wo|(structure variation)E WHFEE T A
o}, B4 Ao A3 =520 9% (false positive)Wt 9134 (false negative)o] A 3}
I glel, ol g FAIRS Asty] A vhFd A=Tt o] FoyA A Qltk. ol g EARE Aty A% Vs

o], &2 vtz 7ol gy F&FHL 9o, tolAlold olF A Aol AAEA &S of
HWEIZF PCR 5% WHAlolA Zetolu 2 AHgete] ME BH gk e/FE Fste v, HEY vMFAE H 5o
A AL EAE.

W

=

;

l

o::l'ﬂ
L

eEY AU g5 7o) /AR V& Eoprl FEWY] AFEtEA, ¢S AUsta G A9
Fsz o, oo weh, A vlmy r]Ee gig At A AP 9
1575457%), o}# & uH|3k A Ao|t},

H

g J§
ddstel= A

A e W AL AL A% DN dolndels Az YU AT ol
OE PR WA AD BAL A Ba nhmy Py AFes el

O ge W 4G AL A% D golnde Axg 2YES AT Aol

®E4e) BE B4 2 oge AN AT WA avlel AF el e wl g el
ARl AAEA e Nee B FA A% Rob B KA 7% Bob Ul 4AE Aelw F¥3 A4stn
38 5 A Aol 2 AWe A

A9 HE 8
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B ogAAA AEEE gl 72 /5e mEsEA Jbsd A4 del AHSEE AW golEL Ausy
ou}, ol W slERotl AR JlEAY oE mx Wl AR s1&e 24 S wel gekd 5 Ao
=3, 54 49t doE A9 goE gov, of A% AP AP LRAA FAF 1 gME AT Aol
o.omebd, B gAAOA ASEE gl Bed §olo) Mol ohd, I gojzk AR olmlsh B BAA
Aol 23 WL Eojw o wofo} g}

7 APEelA, oW Hio| thE $EI AAHe] drkn ¥ w, ol ARHoZ AAHe] gl P Bk of
Ueh, 7 Fkel b2 FHL2E Aol Fu 71802 ddue] gt ASE e £F ofw Hiol
oW THLAZ TFFTGL W, o 5W3 wHHE A i @ 98 THRAE ASE A o of
Ueh te PHeAE o IFE 5 db AS guath, ¥ gAAdA AgEE PAEn e e
5o gol= A ol /AR ol T4 AAE, Bt ol BAES WS BE 2Fstt A0 454
oo ahu, 1 F U TAH LAF E: QY WSS EPEA e FE a3, EE FHEA 74 e
b WASS 9§ ERE 5 e Ao A Helo} gt

2 Ageks Row ANEA ook shm, S AERoke] Bgel N EAI FolatA
e e AWSlel Sahs Aow sAolof & o],

2 oow% %A ARl % 9 A@sE D Ad) Fuve, vas N4 w2
D7) ehol Aol e DNA ARG B Aen Resh

% ClWHE Q4 TelolvE AHgdtel FHELAANSE B FEHat WA
% 919 DNA el el Alxshe Pyoms 2

chol Aol s o WElY] W GG 7
= wass 29, Ak AQ RS A9 D Folnele g Axat PHe Avad.

rTN
o
u
2
i)y
o I

3= 2= %1;} /g—

7] DNA golB gl dE &
o1

i) 7 Mo @Y 7he DNA9] 4% Iok BES w7k, HE Zok(blunt end) TERE 53 0} A (‘%_}‘Er
)5 i) °lF 7Fe DNAQ] 3''Erhe] oldldS HIAIA Overhang 7325 FAdste oA ] (obeld H3Eh); iv)
A7) ofdld H3E ofHEE olF 7te DNA etel] ZholAlo|dAl7|= @A (e F2); v) §F &4F A
|31, olfEel o3 dAdx] e olF 7 DNAE Ztge 2 FE3te 94 (3 7te 28); 2 ovi)
FeEAA M0

ol ®

& (Polymerase Chain Reaction; PCR)-& &3l oJHE A4} Hzd DNA dHS STHA7|= @

(PR T%)& xstete ddY HAS Fd Alxd AY 5 Aok, 7] DNA golngg e HF B4E 87 of

| Aust 72+ dAdA ] S ALENA 283 o= FAE = Uk,

A7 7 dAE Al & FAE 7]&ol H]Xﬂillii Agd 7 k. dE B, 7] ofd¥H AT

A4 T4 DNA 2Fo]Alo] =, T7 DNA #ojAlo] =, EE= &% £3A 8 (temperature cycling)©] 7Fs3t gho]Alo]=

7 AMEE S 3, EE Y] PR % dAlE 4 3 WA 12 3], 4 3] X 10 g, 4 3] WA 8 F, 4 3] YA

6 3, 6 3 UA 12 ¥, 6§1HX] 10 5, 6 3 U= 8 3, 8 & WA 12 3, 8 3] WA 10 ¥, =& 10 3] Y

2] 12 3] AlelE R FaE F oy, 1 9, A g AMeEE VEe] d AAldd wE ik AEs &

At AR S Sl

B Ao A ALEE go], "Ex} vlz=(Molecular barcode)"E ¥Z Alw el EAst= ZH42] DNA A

el i3 FEUSEE AES AHete AowA, FAH Am W EAstE DNA dHS TR

gk Foe] B HlE= Ve PR SF HgolA, #ARE vims= A9 ®=e 1§ AEA(Unique
&

Nm

-

identifier: UID)& zt:= ofHE]7} &4 PCR HFSolA] ZglolWz 283t A9 ZARE PR EAZS WA
A HH (EA vk wA @), olddl web, fFAA 24 A, AFde] #l=(Read) 7t S7HE B oY
2t A gz fee 2R Q8 94 AEFY WPl ZaEo], % DepthE e £ AR B4 A
o] AFEE FAaATIE adow Agsta vk, oled 7EH A stolA, B IS 4] DNA Ha

_6_
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ollol HE ofWEe] Wy Fe 1FoR, oWy W] WA FRALHE ANE EPHES W
e A9, aea, 4] we g F 54 AAd 54 9/1% NAFoRA, 4] AFE T ARG
SRE 5 e FAsta, o)) Jzstel ¥ WS YR,

B AN ASE g0, "EA AR'E A EE AEaRE fd8 £ A% A e A7, &, 9
WA, %, @, N, o], R HAFE TIW EAFA F Atk P AXE ANEZYE FeE A £
AEFA 5 vk, 9, 47 A ARt YBSHE ARY S vk A7) AR ARE o8 B, do,
g, 99, 2v, gel, Ay, BuE, A9, v, £E, = o)t xftonyy 25 49 & AT 4
7] AR ARE TR FomNH fuUss AWML, QUAE, vieles, wHess o And

oA ol ] Algd go], "Ik I EA(nucleic acid sequencing analysis)"S XpAlth AL &2
(next generation sequencing: NGS)?1 AU & Urt. ;A MEEAE 7] AEEA, AEEA e AlD%A
(sequencing) ¥ 4% wHo= ALE¥ = ZY 4 Ak, 7] NS dtE BE A EiE4 (massive parallel
sequencing) & 24t A <EE4](second-generation sequencing)¥ A% ngHoz ALLEFE ALY 4 AT},
27] NGS& thZe] dHe] diks AT A o2 AqdiAes 1Moz, F(chip) 71N 281

4 98 (polymerase chain reaction: PCR) 7|¥t % Dk(paired end) o2 AP {FHAE 27U, 7]
275 A3t W& (hybridization)ell 7|23t xau&ow ANE F4& Fds= AY + Aok, 37

= 59, 454 Z3E(Roche), GS FLX EJElg, Illumina MiSeq, Illumina HiSeq, Illumina HiSeq 2500,
Illumina Genome Analyzer, Solexa platform, SOLiD System(Applied Biosystems), Ion Proton(Life
Technologies), Complete Genomics, Helicos Biosciences Heliscope, Pacific Biosciences®] ©d Ex} A
ZHSMRT™) 7%, T olE9 ZFd o8 Faixe= AL = Atk A7) i AEEAL 4] JIs
st7] f1gk A4k HEEAHA AL 5 AT AV Ak MEREAL, 98 EW, NGS 7Y 1A A4
(targeted sequencing), ¥4 § M4 (targeted deep sequencing), Hi= ¥ M AE2(panel sequencin
2)& EoaE ALY 5 Ak oM, e fAA e oo ARAA = Quk, B A Mol AREE fof,

K oo
Mo dr
X

"F A (genome) "= FAA, FAA, T F1xe] AAE FHSe gojoltt. AV F1A e 19 FHe
¥ DNAY & otk A7) AZEEREE S 25 T Byste 3He 549 Jleabl A TAE e w
FRE ¢ A, A7A, AU FAAE =8H, g, £ g4 oE dustes AS guley, A7) 3
s S8l vhgd Aol(length)E 2t f=8 AAste AU F vk, 2 WAA A AHgd &0, "gl=
(read)"= HAF A B0 AE sl o]ide] dal el D ARE 9ulsiy, 7] g=& oF 10bp U
2] oF 2000bp, oS Sof, <k 15bp WA <k 1500bp, <F 20bp WA <k 1000bp, <k 20bp WA <F 500bp, 2F 20bp
WA eF 200bp, 2F 20bp WA <F 100bpd 4= A2}, olol] A|dE = AL oy},

3z = dAdA, A7) vtEE AdE-S Int WA 10nte] HolE
ol Alo] A g = ol e Tk JdS Vo, olE Y AWA FEULEE fXE X

® go, "o]HH (Adapter)"= HF /1] DNA HAE FEst7] 98 vlEE MEES
HaFEHALHEE AHshe Ao=ZA, YA FE(Forked) =+ UA el (Hairpin) FEIY & dth. 4

o

7

ot it r|r

B Sol Al AHUSERIH & HAE olgslel, 371 U A el oWHE Y A

=
o2 Aty Ad ¢ glov, ol AjE= AL oy,

ERE, o]F Zheel DNA o] 3 ke ofdid Hgtel o8l Overhang 7325 AWl U= vk, 7] DNA &d 3}
o] grolAlol A& Hsted, 7] ofHEHE olF 7tHo® ol FA & ¥ ol AV oHEHe| 3'dddE g
o] FtEe s F Uk A7, A7) ofdHH AEe dolE 40nt WA 100nt, 40nt WA 90nt, 40nt WA
80nt, 40nt WA 70nt, 40nt WA 60nt, 40nt WA 50nt, 50nt WA 100nt, 50nt HA] 90nt, 50nt WA 80nt,
50nt WA] 70nt, 50nt WA 60nt, 60nt WA 100nt, 60nt WA 90nt, 60nt WA 80nt, 60nt WA 70nt, 70nt
WA 100nt, 70nt WA 90nt, 70nt WA 80nt, 80nt WA 100nt, =i 80nt WA 90ntd 4= o}, oo A
= A oyt

B oA oA AFEE 8o], "HFFZ(Barcode)"t "¢l¥lXA(index)" Ex "iLF 2¥WAH(Unique identifier:

& O

sith. 7] vpEE A Ee ofdHE U xdFE] om, oo w, FHAQ1 AFS I
S AHs= AY 5 dok. oA7A, AV vlEE Ade del& Int WA 10nt, Int
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WAl 8nt, Int WA 6nt, Int WA 4nt, Int WA 2nt, 3nt WA 10nt, 3nt WA 8nt, 3nt WA] 6nt, Int WA
4nt, 5nt WA 10nt, 5nt WA 8nt, 5nt WA 6nt, 7nt WA 10nt, =& 7nt WA Sntd = Yo, o] At
HeE AL oyt

A AN, 7] vhmE ADe DNA GH} ol ol dEE o YE Y WE JIL JFoE, ofHE u A
WAl S FACEHE 9AE TIHES wdHE AU F vk o714, 37 oldEel wa g9 o AR
SUQEEE DM AR ol Aol MEE A6l EAss AU REAHERA, i) B4 DA 4R
3 argtel EAak obdlvs ARE, ofWE AQe] 5'UTre) FRALEE, ii) N AR 3wtk Ealaie
obeldist 4ud QAA(ER)E EFsHE, oWy Ade] 3 due] Bu ARHAAR) oWy Ade i
FdeE=g AFshs A9 F o

A AN, A7) HEEe B o) DA RS PR S o, BE A9 o@EE EFetu, ol
weh, 7] oWl DNA TS| FFel meh Aol @ Has NAS EFE AY & A

o

A FAAAA, 7] wpme AL DN B ol Aol s ol HE Y WY GG JFOR, oHE A
WAl Aol A, T, C, % G F o= st = oA, 3] =
. DNA B3} ol Aol st o gElS T GG FOR, ofE W FuA Aol ¢, DG F o= F
el & Aok ma, A7) shas Aol 2t WA A%, DNA A} ol o] s of
Eo wg gdelg slFom, ofgE W) WA Ao A, T, C, B ¢ F o= shtm ngHw, % ol o
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=
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iy
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B

¢

o] WA (Proofreding) #+4 (3'— 2. Apy q
ANA, Tl B2 vtad wA d4e AL A
0E e THELAANTES AT Zojolro] tiF A Ad E va= MES Esk= 40 WA 100nt
o] dolg 2t HF 9] oRiHEA, 7] H5 Jie] o ZHzh DNA dde] TRl wet Adeld wpa=
AMEs Egetar, A7) vEE AEE Int WA 10nto] ZolE 7FAaL, DNA A¥3} o] Alo]d s = ofyiH o] T
G F9s VIeeR, oy Wl WA wEUEE fXE TEES wdE A, I AL ZAE AT
DNA gholBefe] Axg £AHES AT,
A7) A A EAS 9% DNA Foluele] Alxd 24ES dEd DNA gelnYgE Alxdhe WY e B
ZF ks el ARgEE VlEE S adlE EFsU, ol ol&skr] Wi, o & Alelddl FEE U
&2 7IAE AEen
TAAHSR, & HAA A AGE, "DNA ZtolE g A8 £AdE"S DNA #holBay Axg 7]E, EE DNA
groln ] AxE 9% offiH 2HYEN} 4T wdHoR AMEE F Qv
A AN, A7 2SS Yk M TS AT AR, B JRe] DNA HHS WHeR s Ad 4 3l
ohoolell, A7 =S 5 Jhe offHE Edeta, olol wEh, 7] oWE = DNA due) Tl ek
olgt wta= MEE ¥gtskE AU F Sdd

A=

T

ek zZepolmo] e FRAQ Hd B vmE IS Eots)
|
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B AA o= PR 5 Aol TS £ Ju, B2 vlzgd uA i uE oF 7)
Rk, B4 FAA 24 se ZS = WPASs
shel ) ool whal, ThEe] DNA HHS
e, FAANE EA vlmE IS 23etE o WE S DNA

ERGR- L ﬂrx“ﬂ A w"r
= PR A
A utRs 7lEs ., oY Ao RRE fFUEHE oFE HasAa

[ o

B AAdodE & 29 Aol A ulel o], o]#dk F V& EAMS Aoz FQlstual L),

LA, Q7 FE FAA AEE &85l 5719 F-4AF KRAS, IDH1, BRCA1, ALK, ERBB29] @7|4<¥E d{= &H

s & A7) Ade] drte] 'CTIC' A4S F71skgith. o] %, 7k G7|A ol 4F v (111UIDna) AlEA &8 7}

et FoluE g Feo ofHyE AMES FUEHA, 7] ofdHEH AE W utmE=E AE X EAH Adx

(AGTO)E A4k gJe2, ofHdE 7l 224 DNAE st 2371 2 @714 gel digk ARE 7] & 1o v

el mfe} 2},

F 1

AR Sequence (5' —> 3') UID

KRAS CTTCATCCTGAGAAGGGAGAAACACAGTCTGGATTATTACAGTGCACCTTTTACTTCAAAAAAGGTGTTATATACAACTC AGTC
AACAACAAAAAATTCAATTTAAAAATGGGCAAAGGACTTGAAAAGACATTGTTCCTGCTCCAAAGACTTC

IDH1 CTTCAATGGCTTCTCTGAAGACCGTGCCACCCAGAATATTTCGTATGGTGCCATTTGGTGATTTCCACATTTGTTTCAAC AGTC
TTGAACTCCTCAACCCTCTTCTCATCAGGAGTGATAGTGGCACATTTGACGCCAACATTATGCTTCCTTC

BRCA1 CTTCTTCTGGCTTCTCCCTGCTCACACTTTCTTCCATTGCATTATACCCAGCAGTATCAGTAGTATGAGCAGCAGCTGGA AGTC
CTCTGGGCAGATTCTGCAACTTTCAACTTTCAATTGGGGAACTTTCAATGCAGAGGTTGAAGATGGCTTC

ALK CTTCACTGATGGAGGAGGTCTTGCCAGCAAAGCAGTAGTTGGGGTTGTAGTCGGTCATGATGGTCGAGGTGCGGAGCTTG AGTC
CTCAGCTTGTACTCAGGGCTCTGCAGCTCCATCTGCATGGCTTGCAGCTCCTGGTGCTTCCGGCGGCTTC

ERBB2 CTTCGCTACGTGCTCATCGCTCACAACCAAGTGAGGCAGGTCCCACTGCAGAGGCTGCGGATTGTGCGAGGCACCCAGCT AGTC
CTTTGAGGACAACTATGCCCTGGCCGTGCTAGACAATGGAGACCCGCTGAACAATACCACCCCTGTCTTC

g, A7) deE ZEE vtas Ads E2Fete ofHEZE PR % HAolA A8ete AHS BAle] fls)
o, 24 ALG U AqF Wo] Mdo] el AVIALS FUIE s en, # AAddAE o]& specific
sequence synthesis fragment =+ spike-in AH O } , &= 29 Bol] =A% nle} 7o), 50ng
©] Input DNA, 1.8x SPRI®] 2te]Alo]ld o]F A xxlo] A&% PR TF H4& Efete I 43S +9
atglomn, ol Fa, 5—?% 14 A3 F spike-in A &S A&, FAH SR, 7] spike-in &
Hef w2 A 413 EE 23]), 9 oJHEH F%=(50ng, %= Sng)ell uf

2L vpay 7)ol A8E PR 3% A, EAF vk el wA HlE&S A S5 3 ojviE 9

I A3k, T 3o yEldl ule}l o] spike-in AL Ad ZHo| wgl, AA Ex} ulmzolA oF 6% WA 50%
e '5‘], X(')]Z‘ﬂ §]/‘7}- 7]—5\_6]— Z"_E \;Ll/BE_‘]_:, H]’iE /\10&% JE_%]'—B']—L‘ O—] 1,] 7]_ %7}_%_/":

= spike-in ¥ H]&o| wolX & AgFS HAFAUL.
::'_ T OoMR—=——
AHAlY 2. vtFE A Ee] X4 ot B viFd wA] g4 a3 g9l

B ANl e mhas Adg olWE wa gor a1 9
Fal, 47) AN 104 A Fd &0 BAES

2, & 4o =AE vpe} o] E Ao Aol oftHE] A &
A TPHE oWEL PR FZ spgoll ZejolrjR agahs 4%, 3
SHEE DNA S8EA 19 2 (Proofreding) A4S Fa, T B vtmd uA 4L 72242 5 9

97 ool mete] Belstiat skt
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[0055]
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o] 9lste], = 59 Aol E=AIG wie} o], -4, DNA A elAolde] MaAHE, offE o] T Jo
nhR= Ade] fIAEES ofYHE YAdsigla, woh FAFoR, DNA ddt gro]Alolde] W=, o
B Hdd 947] $1AE end point 1(EP1), 747 EP1—°~ 7o ® 2, 3, 5, e 1084 AXE 77 EP2, EP3,
EP5, T FP10o.2 AAZ H, ols J9S 2zt A, T, ¢ & ¢ 2 AT AAPHE Az, £33, vz

= A9 U §A AER 149 A9 dF Ade] vE 4V= tﬂﬁ(ﬂ%)ﬂ specific sequence synthesis
fragment =¥ spike-in S HEE A5, o], & 59 Bol EA]E uie} o], 10nge] Plasmid DNA L%,
1.0 uM®] Index adaptor working concentration, 0.1uM®] Spike-in working concentration® ZF710] 75.%%
PR 5% HHS sl I HAES Fds3 e, image] TZ2IHS ALE5t] A|EA IS &3 H,
A vtEE wAES 1Y A 1d wE AFESGivE. @, B AFAA dzee WAE Adel E¢dd
spike-in oJHE7} AL HA ¥ o2 HAUT.

(4 1]

Spike —in 1 HE{ o] 1 3F
2O AOIEE OEEo] 1

T DNA EHW2o| &

T 62 d FAde wE vm= AEe] YA7F offEH "o 9oz mAE o¥HE ol &g PR % A
A, A vkEY wAd S 813 Ayolty. o A, = 69 e bRl o], EP1 G4 A, 2 txigd
gt AVIAEele], & 3 T/ VNG HE L vS EES FRIsHTH(A=0.058)
Tk, % 2 % X7 UF 112 A FAd wE vlmE Ade] A7 oy 4o JHos ngH ofHyHE
o] 83t PCR TF HAddA, vtZ= M U 54 A % ol dViAde] n4H" 45, 54 A ¢ u4gd
A7 Ed e EAF vtEd WA S % 30 FuRE, = 6 WA = 1194, Addl tigk da= #&
A48 Goll digt das= AA, Tl tig A3 o)d A, Col g was dAez mr)sich
* 2
Ze el = EFY A&
a4 A gho] Ale] A spike-in 2ol Alo] spike-in WA E (%) WAE Ht
adpater adapter adpater adapter (B) (B/A*100) (%)
(@V)
Control 0.058 0 0
> LOD 0 0
> LOD 0 0
> LOD 0 0
EP1 A G 0.06 0% 0%
A T 0.054 0%
A C 0.082 0%
G A 0.067 0%
G T 0.076 0%
G C 0.074 0%[ 0%
T G 0.097 0%
T A 0.081 0%
T C 0.087 0%| 0%
C G 0.083 0%
C A 0.087 0%
C T 0.079 0%[ 0%
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EP2 A G 0.061 0%

A T 0.081 0%

A C 0.074 0%} 0%

G A 0.061 0%

G T 0.035 0%

G C 0.051 0% 0%

T G 0.099 0%

T A 0.096 0%

T C 0.092 0%} 0%

C G 0.082 0%

C A 0.066 0%

C T 0.108 0% 0%
EP3 A G 0.183 0%

A T 0.142 0.024 17%

A C 0.116 0%| 6%

G A 0.196 0.016 8%

G T 0.2 0%

G C 0.251 0%| 3%

T G 0.129 0.016 12%

T A 0.067 0.024 36%

T C 0.156 0%| 16%

C G 0.102 0.008 8%

C A 0.093 0.041 44%

C T 0.092 0.031 34%| 29%
EP5 A G 0.086 0.02 23%

A T 0.092 0.021 23%

A C 0.1 0.038 38%]| 28%

G A 0.138 0.042 30%

G T 0.145 0.049 34%

G C 0.167 0.037 22%[ 29%

T G 0.123 0.038 31%

T A 0.123 0.045 37%

T C 0.124 0.023 19%| 29%

C G 0.074 0.032 43%

C A 0.088 0.024 27%

C T 0.077 0.032 42%| 37%
EP10 A G 0.072 0.024 33%

A T 0.079 0.018 23%

A C 0.125 0.024 19%| 25%

G A 0.107 0.028 26%

G T 0.105 0.017 16%

G C 0.121 0.036 30%]| 24%

T G 0.09 0.042 47%

T A 0.099 0.028 28%

T C 0.08 0.023 29%]| 35%

C G 0.065 0.028 43%

C A 0.065 0.028 43%

C T 0.056 0.032 57%[ 48%

M AFL HolF

A EA(C) o] ==

A)
=

ol &

ro

og
b
i
e

Py

Fo] of5E <]
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[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

rr
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>

o >
218 2

d

2 @

w

2
X
iy
i,

& vtm= A9 W EP1 X7} otuld(A) o2 AR AL, 1 23S el Ao},

EP2 EP1 A(%)

Read Pos 1 Read Pos 2

control

Index 1

C A 99.62%

Index 2

G A

Spike-in 1

Spike-in 2

Index 1

99.53%

Index 2

Spike-in 1

Spike-in 2

Index 1

99.44%

Index 2

Spike-in 1

Spike-in 2

Index 1

98.28%

Index 2

Spike-in 1

Spike-in 2

DO D (OO DO |O(o|O
DD | = =B E == OO ==

4= vhEE A ) BPL 9A7F AR R 1gE 4%, 1 AdE

<
o
"3
N
o

X 4

EP2 EP1 C(%)

Read Pos 1 Read Pos

control

Index 1

Index 2

2
C C 99.68%
G C

Spike-in 1

Spike-in 2

Index 1

99.14%

Index 2

Spike-in 1

Spike-in 2

DO (DO
RN KN e

_13_



ZIHSd 10-2022-0122095

2 Index 1 C C 99.57%
Index 2 G C
Spike-in 1 C G
Spike-in 2 G G
3 Index 1 C C 99.66%
Index 2 G C
Spike-in 1 C A
Spike-in 2 G A
[0067] ¥ 5E vtm= H4E W FP1 g 9o] Fold(m) ez nAH A9, 2 A3 el Aol
# 5
[0068] EP2 EP1 G(%)
Read Pos 1 Read Pos 2
control Index 1 C G 99.64%
Index 2 G G
Spike-in 1 - -
Spike-in 2 - -
1 Index 1 C G 99.67%
Index 2 G G
Spike-in 1 C C
Spike-in 2 G C
2 Index 1 C G 99.53%
Index 2 G G
Spike-in 1 C T
Spike-in 2 G T
3 Index 1 C G 99.50%
Index 2 G G
Spike-in 1 C A
Spike-in 2 G A
[0069] X 62 vlE= A9 o EP1 /A7F HU(D ez uH" 4%, 2 4745 vepd ZHolu
Z 6
[0070] EP2 EP1 T(%)
Read Pos 1 Read Pos 2
control Index 1 C T 99.56%
Index 2 G T
Spike-in 1 - -
Spike-in 2 - -
1 Index 1 C T 99.43%
Index 2 G T
Spike-in 1 C C
Spike-in 2 G C
2 Index 1 C T 99.50%
Index 2 G T
Spike-in 1 C G
Spike-in 2 G G
3 Index 1 C T 99.53%
- 14 —
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[0072]

[0073]

[0074]

[0075]

[0076]
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Index 2 G T
Spike-in 1 C A
Spike-in 2 G A

T 12 d FAde upE bms= A

=)
H hi
oA, olE ek A Qe nAe BE 2R uhad
7

BPL ool mg® 9714Ge] EF9}

e vheh 2ol

16 viRel & el

3-2, oJdE =g FHA £ (EP2)
EP2 odolS A, C, G, == T2 7tz
9 o]5 33 oy Ads T4

¥ 7% X 82 umE MY U EP2 AT AIEAI(C) o2 1

= Age] WakatA e ojdE el v

GBS o]&3 PR 5F A
gt o, 1 A¥, & 129
}FoulEe wAS, =, 27580

EP2

EP1

C(%)

Read Pos 1

Read Pos 2

control Index 1

99.787%

Index 2

Index 3

Index 4

oOo|a|o

=30

Spike-in 1

Spike-in 2

Spike-in 3

Spike-in 4

1 Index 1

99.044%

Index 2

Index 3

Index 4

Spike-in 1

Spike-in 2

Spike-in 3

Spike-in 4

PR PR PN DN NI IeN e

=8I0 3|0

X8

EP2

EP1

C(%®)

Read Pos 1

Read Pos 2

control Index 1

C

99.167%

Index 2

Index 3

Index 4

Ooole

T
G
A

Spike-in 1

Spike-in 2

Spike-in 3

Spike-in 4

_15_
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1 Index 1 98.963%

Index 2
Index 3
Index 4
Spike-in 1
Spike-in 2
Spike-in 3
Spike-in 4

DO |D (D |OOC|O|O
= 1o |IoOl=o3 |0

[0077] ¥ 9% R 102 v=zs A J EP2 9X7F Fopd(m) e uAE A, 11 AxE velbd Bl

X9

[0078] EP2 EP1 G(%)
Read Pos 1 Read Pos

control Index 1 99.262%

Index 2
Index 3
Index 4
Spike-in 1
Spike-in 2
Spike-in 3
Spike-in 4
1 Index 1
Index 2
Index 3
Index 4
Spike-in 1
Spike-in 2
Spike-in 3
Spike-in 4

PR RPN <Pl ep]

99.234%

OO oo (oD
=8I0 3|0

[0079] EP2 EP1 G(%)
Read Pos 1 Read Pos

control Index 1 99.311%

Index 2
Index 3
Index 4
Spike-in 1 - -
Spike-in 2 - -
Spike-in 3 - -
Spike-in 4 - -

[P RPN R<pil Kop]

_16_
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ol

99.25%%

=

=

|

e
=)

Index 1
Index 2
Index 3
Index 4
Spike-in 1
Spike-in 2
Spike-in 3
Spike-in 4

O

=y

Hr
Nlo

17} ol gl

2

Aol wE npme Hdel 9

Q]
=

13+

—
a

[0080]

EP2 o S

b vk} e,

23]

[0081]

A
@

3

ﬂﬁ

)
oF
il

ol

[0082]
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5
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=

H

e
[=)

A DNA HH

S,

folA|o| &

w I
B

A

57

@

T ﬁm_

~ ! 1
"R 5 —{TegT] T

1 1y 3 |_ Tag 1 A

(25
Ta2—s
[Ta2—s

Z2= UIDE 71N adapter

3'—{Tag 1 D

[Tag2}—5

=25

O
5 —{Tag3——1 T2l
3 —{Tag T} A [Tag?}—5
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g

Purification 2

OHE ZZ 50ng HHYE &% 50ng HHE S 5ng HHYEl S 50ng

k)

Purification 1
— 19 —

8

Purification 2

k3

Purification 1

®
u|
™
el
™3
A B I
Kl L
Fragmentation ~
T &
End-repair %
u|
Of=Ef 2ol 0|4 ! I
@ 3'A-tailing M
Spike-in [ mﬂ I
Adaptor ligation |
== —x—m . —_
Specific Sequence L3
e = Synthetic fragment H
== —x—=m
Pre capture PCR m
 ezezes I e— — i
_ _ ] ] .
PCR Target Enrichment 3
[
@ Post capture PCR
= —x—F=m _
= F—x——w=m )
= —x—wm W.F _ NSG Sequencing
== Tntn_ fastq extraction R ® =2 =2 )
o o o o =)
| o [Te) o Te) o
™ [an] M~ Lo [aN]
select collect A
UID sequence ¥ (%) n BUIGOLMS
M e E{RiyH 2 u-aNds
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EH4
5I 3I
T A
A————— — T

3' 5'
5' T A 3

! (T e A A 5
5' AT X
3 R A 5
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A B
3 .
Fragmentation
_
End-repair
_
3'A-tailing
5' _
Adaptor ligation
Specific Sequence
Synthetic fragment
Pre capture PCR
_
AG——5 Target Enrichment
_
| | W | | | |
¢ Y Y ' Y Y Y Post capture PCR
T T A A T _
| 1 A A A e %,
Sl . /7 '\ v b 7N .
ANl N N Sanger Sequencing
<
- \\// /A 7\ Aw N
o VAN AL IS AT-5 O A - S C
Wu - W/ \/ </ 7 L

H Electropherogram



k1
N2
()Y

No spike in

(A=0.058)

I
AAOGA GATCG GA%OG
EP

ZIHSd 10-2022-0122095

EH7
EP1 A 2H EP2A X EP3 A X EP5 A 1H EP10A 1Y
spikein T spikein T spikein T spkein T spikein T
{A=0.054) (A=0.081) (A=0.142, 7=0.024) (A=0.092, T=0.021) (A=0.079, 7=0.018)
AAGKOGATC GGAAG XQAAAGAT CG GK%G AAGAEOAT CGGAAG AAGLOGATC GGAAG AZ\OGAGATC G GAROG
p Epd EP EP
EP

spike in G

spike in G spike in G spike in G spikein G
{A=0.060) (A=0.061) (A=0.183) (A=0.086, G=0.020) (A=0.072, G=0.024)
I 4 0 70 7
AAGOAGAT C GGAA%0 i%AAGAT CG GAOAG AAGAEGPé\T C g GAAG | AAGAGAT CGGAAG AAGA%ATC GGAAG
EP EP
10

spike in C

spike in C spikein C spike in C spikein G
{A=0.082) (A=0.074) (A=0.116) (A=0.100, C=0.038) (A=0.125, C=0.024)
70 40 70 20 0 70 70
AAGAGATC GGAAG | AAAAGAT CGGAAG | AAGAGATCGGAAG| AAGAGATC GGAAG| AAGAGATC GGAAG
EP EP EP3
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=58
EP1T 3% EP2T 1% EP3T 1Y EP5T 1% EP10T 28
spike in G spike in G spike in G spike in G spikein G
(1=0.097) (1=0.099) (T=0.129, G=0.016) (T=0.123, G=0.038) (T=0.090, G=0.042)
7
ATGAGAO(C GGAAG A%O( AGATC GGAXOG AiOGT GATCG GAROG [)\AGAGTT CG&%\AG AA goAGAT CGGT A%O
EP3

EP10

spike in A

spike in A spike in A spike in A spike in A
(1=0.081) (T=0.096) {1=0.067, A=0.024) (T=0.123, A=0.045) (T=0.099, A=0.028)
70 ;}0 40 40 0 %0 io
AT GAGAT CGGAAG | AAT AGAT CGGAAG | AAGAGATCGGAAG | AAGAGTTC GGAAG| AAGAGAT CGGTAG
Ep EPS P10
12 ,

it r‘ﬂ\‘
‘\

I

L

spike in C

e
B

spikein C spike in C spike in C spikein G
(1=0.087) (T=0.002) {T=0.156) {T=0.124, €=0.023) (T=0.080, C=0.023)
7 4
AT GAOGATC GGAAG | AAT iOG AT CGGAAG |AAGT GATOC GGAAG| AAGAGTTCG %OAA G| AAGAGATC (ZzOGTA G
EP3
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EH9
EP1C 2% EP2C 1% EP3 C 2% EP5C 1% EP10C ¥
spike in G spike in G spike in G spike in G spikein G
(C=0.083) (C=0.082) (C=0.102, G=0.008) | (C=0.0074, G=0.032) | (C=0.085, G=0.028)
i
ACGA (QATC GGAAG | AACAGATC E&()GAAG AA%% GATCG GAA%}O AA?EOAGCT CGGAA%0 AA GAGAT(%OG GCAG
EP3

spike in A spike in A spike in A spike in A spike in A
(=0.087 {C=0.066) (C=0.003, A=0.041) (C=0.088, A=0.024) (C=0.065, A=0.028)
50 40 80 80 %0 10
ACGAGATCGGAAG [ AACA GATCGGAAG | AAGCGATCG GAAG | AAGAGCTC GGAAG| AAGAGAT CGGCAG

E
1
.?

spikein T spikein T spike in T spikein T spikein T
(C=0.079) {C=0.108) (C=0.092, 7=0.031) {C=0.077, 1=0.032) (C=0.056, T=0.032)
80 7% éo 60 %0 40
ACGAGATC G GAA Aé\gAGATC GAAG |AAGC GAT CGGAAG | AAGAGCTCGGAAG| AAGAGATCGGCAG
EP3
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E=910
EP1G 2 EP2 G 0¥ EP3 G 1M EP5 G 1M EP10G 21X
spikein T spikein T spike in T spikein T spike in T
(G=0.076) (G=0.035) (G=0.200) (G=0.145, T=0.049) (G=0.105, T=0.017)
20 XO 70 20 80 70 0 %0
GGAGATC GGAAG | AAGAGAT CGGAAG [ AAGGGAT CGGAAG | AAGAGGT CGGAAG | AAGAGAT C GGGAG
EP EP EPS
12 $ \

EP5

¢

fiA

el

spike in A spike in A spike in A spike in A spike in A
(G=0.067) (G=0.061) (G=0.196, A=0.016) (G=0.138, A=0.042) (G=0.107, A=0.028)
80 80 1(130 éo 0 80
AGGAGATCGGAAG [ AAGAGATC GGAAG [AAGGGATCGGAAG | AAGAGAT CGGAAG | AAGAGATCGGGAG
EP3
EP

spike in C spikein C spike in C spike in C spikein C
(G=0.074) (G=0.051) (G=0.251) (G=0.167, C=0.037) (G=0.121, C=0.036)
0 70170 0 EP3 6 10 0
A?SG AGATC GGAAG | AAGAGATC GG%AG AAQGGAT CG é)AAG AAGAGGTCGGAAG | AA GXGATC GGGAG
I

EFO|= W 2(%)

01
o
i

IF

Inks|

Y w2 2Et0|

nbsis

AGTC

x| ==

AGTC
EP1

EP2

AGTCAGTC

AGT

EP3 EP5
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EH]12
5 3
EP2 [ EP1 [A]
_ Read
| Primer :
P 5
3 *UID switching
5 (Results from spiked-in adapter)
Spiked adapter Control Spike=in
Nucleotide at EP1 _
(Spiked adapter) A C G T
oy T
190%[;Z:l7:;’;“;f;’4 100% o099
20% -U-U-H--H- ..\\ 0.996 0.996 0.9_95 T 0.(:)_94
80%-1-U-N-H-HY B
70% -1-U-n-U-. \ g g 1 /_//
60% U U \ % E 99% ............................................................ .
50% \ 5
40% ,\ é % é/
30% \ S8 98%
20% \ - =
10% -
[») ‘l
0/0 _ A C G .|. \ 97% ...............................................
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E913
5 .
3
EP2 [ EP1 [A]
_ Read ,
| Primer *Designed
O 5|
3 *UID switching
5 (Results from spiked-in adapter)
Spiked adapter Control Spike=in
Nucleotide at EP2 _ C G
(Spiked adapter)
L 100% 7 100% 0.994 T
90% - ’ 0.992 T
v 0.99
80% - L
70% B 7%
°° “S; 33 99% AN A g
60% é & 72z
o/ . _— =
50% S § / /
40% 25 %
S &
30% 8 (j) 98% oA e WA e A
o —
20% -
10% -
o
0% = . e e
R
<110> GENINUS Inc.
<120> Composition for improving molecular barcoding efficiency and use
thereof
<130> PN137999KR
<160> 6
<170> KoPatentIn 3.0
<210> 1
<211> 150
<212> DNA
<213> Artificial Sequence
<220><223> KRAS
<400> 1
cttcatcctg agaagggaga aacacagtct ggattattac agtgcacctt ttacttcaaa 60
aaaggtgtta tatacaactc aacaacaaaa aattcaattt aaaaatgggc aaaggacttg 120

_27_



aaaagacatt gttcctgctc caaagacttc

<210> 2
<211> 150
<212> DNA

<213> Artificial Sequence

<220><223> IDH1

<400> 2

cttcaatggc ttctctgaag accgtgccac ccagaatatt tcgtatggtg ccatttggtg
atttccacat ttgtttcaac ttgaactcct caaccctctt ctcatcagga gtgatagtgg

cacatttgac gccaacatta tgcttccttce

<210> 3
211> 150
<212> DNA

<213> Artificial Sequence
<220><223> BRCA1
<400> 3

cttcttctgg cttcteectg ctcacacttt cttccattge attataccca gcagtatcag

tagtatgagc agcagctgga ctctgggcecag attctgcaac tttcaacttt caattgggga

actttcaatg cagaggttga agatggcttc

<210> 4
<211> 150
<212> DNA

<213> Artificial Sequence

<220><223> ALK

<400> 4

cttcactgat ggaggaggtc ttgccagcaa agcagtagtt ggggttgtag tcggtcatga
tggtcgaggt gecggagettg ctcagettgt actcaggget ctgcagetcce atctgecatgg

cttgcagctc ctggtgettc cggeggcettce

<210> 5
<211> 150
<212> DNA

<213> Artificial Sequence

_28_
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<220><223> ERBB2

<400> 5

cttcgcectacg tgctcatcge tcacaaccaa gtgaggcagg tcccactgca gaggetgegg

attgtgcgag gcacccagcet ctttgaggac aactatgecc tggecgtget agacaatgga

gacccgetga acaataccac ccctgtcettce

<210> 6
<211> 4
<212> DNA

<213> Artificial Sequence
<220><223> UID
<400> 6

agtc

_29_
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