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Application of CRISPR/Cas9-based mutant
enrichment technique to improve the clinical
sensitivity of plasma EGFR testing in patients
with non-small cell lung cancer
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1000s of DNA-barcoded single-cell transcriptomes

211, 10X E3Z 1 7ol Lot *E2|E 0|83}t= Drop-seq
AT 7|% (Macoskoetal.,Cell2015)polymorphism
method for the non-invasive prenatal detection
of fetal chromosomal aneuploidy.

GIO0[e &4 HAOM= AAEY Z2AE 2 A
O] 8 Al7|22, ME BIZEZ 0|83l ZF MZE
=S JSISICE 10x Genomics At
2% AL CellRanger 2t= ZZ 324

o
=
YO MY S 2lele 4= ATt O] = THUM|E
=
=

1]/= "o}
oo
oH 24
g
el
It
ru|0

=2
>
=
H
]
O
Jn
neE
HU
Bl
L)
Q,E
X
62
n
u
H-|
Ny
K o

v
T
ret
02
0
Lo
i
x
ot
1>
£Q
)
m
£Q
ful
A
rol

=
20| MAY| 2M 8, = S 7H AR (spatial tran-
o JHEt0f| WEtM HE =2 A=

2 7t2 7102 J|gysct,

scriptomics) &

KSGD NEWS FORUM | FocusOn 3



FOCUS ON

A UM HARH|RE =010 O|2& MZ
SA0| A = A28 =2, et 229 ME
2 ZZAo=Z AFSt= Human

Cell Atlas Project (https://humancellatlas.org/)
St 20| QI7te| YAt M| HAE MESZ0A
OlsiStH= AAA|HO|LE A5 SOAM Xl A
o YO Z AL QUCH ES, Q17| K| 2y
WES OfslistALE el 750 THE MZE 7, Ml
I 25t 3y, 4= 2AES OlalistY| flsh A E|0f

o
Egct =M MO Z7, T IHEQ| Hats

CIUM|E 2ol S8 #2: YAt} ACH
YMATOINE THANTHARHS e MmO
S5 U QA LS 2 4 AU 20| YA &
ot el S5 23 MBS ®7| 412 LOjojA
£ 2 3g0| B0z SoiLtn 9l ZAMolct
oA st U pioist i mot QG TR
HIDA HASHOR A4S 4 Y= MB0D| G
o, oA 1 WSS B7| 412 2est Y i
5 200l EHUMIE AR 177+ BrO| AlBhE| 2]

(o]
o
Bt 813}, ATFHASIASO| T CHAF THAN AL

=

p

M S MLl 0|2 (heterogeneity)2! OJA| =t

3, STME| #etity, SYRUAS =AUHO|

1 O

it
oX

&Y 2| =0]| st MIEE BHS SS 0l35H|
o

THEMIZZ HALA|EO| O] EX]

10
ob
k1 O

02
o

— o
BH2|2 30, B20| £|7) g 0| U

= ALl elo| £f=L|, 2& SYMENM 37
gl 2 27/9 ¥ 0| (truncal mutations)E Et
AL 25 MESES Efdlote YA 22
AEShe dEoletA HE0| HHUMEYAAYS
Soll 7se A0l 2% QUCH 0 20| = A
S Ped MYES, FEFL LYY 5 THst
22 Feff 2SS0 HAMEHAAHES 0|2
HER Y2 S OlshiSt 2| = ERZlE 21 Q= ¢4t =
O] == QICt

2 Betoty| 2ot 7|=& YW Eot 24| 0| F 0
2 QUCt A HE|SAA =2 0 HA|E SO
w=Alot0f B X| 21t 2|40t A H[EHE Y Lot Vs
A2 A2, multi-model datag ESHHC=
M5t 2ot HE|QYA LS S| 25
Of, CHEA| (CITE-seq), T dRAA (ATAC-seq) &
He Sl YYS0l ZHee1L ALt

27| stAEez AGEUT THLME MO
MZE 2|2 2 &4, 0|03 7|gs Sot 57t
A 24 722 ME 2t 45218 TH 52 &9l
b= QU = ACEH AR SERE|V| AlZStE 32t
A 7|22 10X9| Visium (22 2), BGIQ|

Stereo-Seq & STOmics, nanostring?| CosMx
SMISO| b, M| XMe|ZF UL/ =

ORR|2l RUCt. THUMIZ HALHE 0]0|Y Zitet

4  FocusOn | SHUMEFAKH



™
I
o
N
T
O
x
=
=
-
63
-
o
>

2t S5t 220 M MZZQ| 0|2 M (heterogeneity)

ol

T2 Aol 4 US HO|B MES x| Y R

Spatially Resolved Gene Expression Tissue Section

Single Cell Gene Expression

AHHIEHE 2I3t 10x Visium WOl I & (https://mygenome.asia/)

5

KSGD NEWS FORUM | Focus On



~ ok &
wgm_w_i £ T
o B S m o
o o H )
= ot & 55 4
e m_.u__ua_e ) B :
o ST g0 1 ol o
\I_’ H_ulLI.__.A Mmll_l__l_.:._.m_.ﬂ
XOVu 20 2 O = 0B ° %
N X 55 Col TR N
|.1._oM.__A.E SH,n__z
o|_2_||_n_z z_.oG_Aﬂ_
) - ook o o W oo §
5 = b4 Jq_mlM
. -_..NL_L._M_._._._L S = <
o 8 goz s=hb3
na..b < i 5 T m_agzowoD
N g =, a B qu o oA
o N w2~ o SRR
.._w Z0 _n_u__ o o of A_u N
=R o o or o &__.._ou_mlm
O ap B Y 3w XX
Z < 3 A R A1
o, M fgr Fwzic
- 5 m.u_uu_/u:lo.@a._mlm.__w
KN & O .aqu_aqﬁo_m_o__M
e = mm_m__oﬁmME@M.@x
o o & w|ajfw%%¢za
B %&@me@_%oa#
| n._,m_o____ﬁ.__u_;._ﬁnow.uw
. il 1R 8
r © HOWWA.H__O__Q_lAH_._._
& ZL..DA eo_E%zm_@.ﬁNA
— e TR T uea___zD
Y »Q”L &J_IU_:: Hﬁol_w_e
— H_Ior_ﬂol.__d__oANzro
S -~ mo.uamra%NWrz
G :_G ,N\Alg__g_%%aMDﬂah
S _._._n_o _I_n_ |H|_O_O
S = Mqol.r_mm_%o_AOQme
S ___.._|%Mo_.._ﬂmua_WN|
T m___m_zu:.ﬁﬁﬁolfmorm_
= o W & gy Mooy S
2 FEIT LY
- %%%Moﬂﬂ%é%ﬁ :
8 S A ~ o X IH jo0 D .
=iy Mmm_wo_“w_mmemamo__d
ﬂ.lll_l_nl_Zm__o_uSWHLl._k.o
_.A_Z.___OJll_ 9 = & A
_.Ao_._mmﬁm/mq/l_.._o
3o ®uo ol




Q
~ S ol <X XN 60 U oE A = o 80 il = 80
2 — —_— e—
S o WO o= — T Mo N O 3
= W o H oF o MH R0 o ~ - = 3 IH o IE) @)
5 il s & Lo wm IO Uy o B AV Z &
[~4 A S O < = = ] =) oo v — Z o
< |LI.0m_._._o =0 _._._oFOI_.AH_T_._._l 0| H T 4 9 |2
= moY o= n oo OHo I =3 N gl RO > >
- Tl om 53 ob .zm_._“ i _n.llo & o] o% M_n ol __mog XE Hio << wn
- ny < bl of X & o0 N - 1._
o q = U oo N o = .= 1"‘
> N = Mmoo N =l wm 2 y
H o W_._M M__” o M_ﬁ U © ~ KD ._M._ o zr m.% 3 '/ 0 //////4
ol o = : KO = 5 = a L. O
e PEESEEE B FMac i .
nNORT A G o 2 & 70 -
gt <k o o EHATE Ko 2 A0 ook
o S I O T - AN <
< oX 7l 0 o _.M_A_.___ S ! ou of N 0 8 B o WO
a__n_o__u_unﬂ. o 7 o N %20 ol o WS A w o
= R - S SR L A =)
~ ™M T g Doty xw < dom g U@
o | ~ I W o N0 oF ™ g ™ 0 o) HO
< uo mE o WO W Wo ml uw o of = 7 u
L = N C B 2 L@
T o ® o WU an ERCENE =S 2 2 g
0l RO ol OH 5 ORM oA U B0 X oF B = 2
XY E=NNG) ] = N _
T H o EZ <k o ol M o <k S o uw Aw.m@ 9
Qo nyME gl AB T g
o = 3o 0f X of € o o =Z W X
£ ¥ KOl ’RECT® gu g W0 B 5 o o r A
e X T 2 1o gl = = ol ZI =J )
8 o3 F AV O OF = 2 ogr T ogrow g yy 1
FysszsoMexY o om g oF
@ X & o A g ou J1 & gy U oo < or £
._.mzwmﬂmmi%mmn_emnmﬁo% T
o P Y muE Moz YWD 5
= < = < ol U > o of X 0
N_”__I_ H._|_|O_=._ A.r__u_uu_lgn_;_Al._ > H
o o Mo g W =2 B8RRI K & :
=< @My o omW ol S
R R R U - =
= ~J = o 00 ol Al H o K ¢
W1.__._._._OH|._.ommL||JI.1._GL|. o
Rl ol RToX D MA o }IOOK LN e D =
I I O I L T - B
M ~ xF "IN ol o < M 38 ~ ov Xk ¢ ™ g

7

KSGD NEWS FORUM | Technology Trend 01

end-to-end

Al
=

| StEQ0], BIZ

o
=

o
[

AVENIO Edge System2 &



TECHNOLOGY TREND

2ATSHH S 0SUE MEZ AIZH 22| 21H 5

Thermal Cycle2 Y| g2 WRHE EWF=Tip park
Y & 4% y v

Fo| R ZREFY j [ A AR U o +8 HUS HANS

oIy 239| AHE EUFE
E§E X Quantification 28

ALEX HO fTERY
|oi3t 1HE HBsH=
Z2i$t AVENIO Designer 2ZE2(0f

KES2 2 2EET HtEY
HHIE 0|10 HepEE SHAII=
S BIZESHE Alof AR F

SEEQI NATt 22 MBS
13 Bead-processing AE|0]4

AVENIO Edge System B|9|27|7|IL|C},

8 Technology Trend | 24Tt & NGS A}=3t ZH| NGS Library Prep Automation System AVENIO Edge System



(2]
o
(=]
o
T
o
&
<
=
L |
N
|
o
4

il

NGS 7|=0| =YEHA &H7|A

KU

oju
00

2O|Lt.

28

2 2z}

H2 o |

ol =7tost 240]|CH 2421k AVENIO Edge

=
=

FHg ZH|

7|

e
=

Ol2f NGS

k=

=

O[2{%t Ol

LTI NGS £5/40| Dj2f &5

- A
24

Fel o AL, Of

2

Yol 2= 7|50[ At

f

1|

SystemO| 2t0|E2{2| FH|

O|RCt.

A

A\

§

ARNA]

L

7 /4/ /4 | ;_. .

;ﬂﬂf

ME\R W Y TR

%Y e‘.

991

1 \. b ) ‘..m,



Application of CRISPR/Cas9—based mutant
enrichment technique to improve the clinical
sensitivity of plasma EGFR testing in patients with
non—small cell lung cancer

ME

Epidermal growth factor receptor (EGFR) W’d #0|E QLA HESH= A2, 1REGFR-tyrosine kinase
inhibitors (TKI) £2F & HHO| 2IME H|AMEHQ S0 M 22} 2|2 A|2 3MC] TKIE MEiS=H =20
ZILIC 12} EGFR-TKI 2210] Cigt LiA 2| 2F 50~60% = £°d p.Thr790Met (T790M) #H0|0f| 2|5f st
LICt LBFH 22 >10 copies/mLe| T790M2 &4l 0|8 7ttt W= HAES 4 UR|D, SRt oF 50%
= T790M2| copy4=7t H0HK10 copies/mL) ZE3H7| O{E&LC 10| 875t S T790M copy4
(<10 copies/mL)E 712! EtAt= 3M|CH EGFR-TKIO| CHaH =2 T790M copy=~(>10 copies/mL)E 72! 2tat

ot HEE ERASH L.

o2




M T @ 2212
ing tumor DNA)E aéﬁﬁl 2Ieh M| HAHO| 7t
o
[—]

2 QHH o2 AISHE| 9L

Roche cobas® EGFR Mutation Test v2 (Roche
Molecular Systems, Pleasanton, CA, USA)Qt &
= AAIZH PCR(gPCR)2 ALEO| ZHHSIL LA S
2 Aot WZ0f A HAIAM F2f AREE U
2L} O] HAMEH2 Ho|e] HE= ¢ls £4 EGFR
HH0|Q| 2|4 100 copies/mL7t HLBtL|Ct EGFR
HO[2| CHE FHA} BIETH0.1% O[2H0|H gPCRE
el d4=¢ + glgUth B2 A7AE2 ddPCR
(droplet digital PCR) 2! NGS (next-generation
sequencing)E AtEst0 cfDNA (cell-free DNA)
HO|E ':'J?:.F Al 221 4= ATED AR CE 2

M} BIE7H0.1% 0|2l Ho|= SiAY

(WT) tiE R == H—'DEP—S—E 2 fDNAZ]
(%=1 x1|71 %

Clustered reqgular interspaced short palindrom-
ic repeats(CRISPR)/CRISPR-associated protein 9

(Cas9) AlLEIZ AE 58S THAIZ17] ol 24t

2= t. 4 CRISPR/Cas92
w2 HY L BASE f{ot EPXHC%%P-T'- g&st
! 2CRISPR system
combined with post-PCR cfDNA (CRISPR-CPPC)

2 E2l= M2 80| Z3Hmutation enrichment)
7158 Aottt

HEEH
od
2 0| #Ho| ThY Azt 2E EEIEG-
FRTKI 22 & £E 22 S0| Y42z 213

£l non-small cell lung cancer (NSCLC) 2tzAte
cfDNAZ CRISPR-CPPC 2ME ZASIMSUC
EGFR T790M d&2| 244 d&2 CRISPR-CPPC
assay 212} gPCR &&= ddPCR Z1E H|wstoq
YototRE&LICt CRISPR-CPPCE (1) cfDNA PCR,
(2) post-PCR cfDNAR} CRISPR/Cas9 S=&t|2]
Z&, 3) 4 DNA FHo| Z3to| MEA= 14
ELICt. CRISPR-CPPC & st HAIES AtEat
Of B4 DNAZ 4=¢ & JUSLICE O] AFOM=
T790M2 d=st7|
a

0

st YHO2ddPCRE AR
gLt 2 2 H39 MRAEE & 12 32
B C
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i
Step 1. Preparing target DNA templates ~ Step 2. Assembly of post-PCR cfDNA and CRISPR/Cas9 complex

wa || N N o of ™\

e DU N \Zm S
= depom || Y ~~

Mutam abele Wid mype alele Casi Beotirrylaied sgRthih
= Exponentially ampiified target DMNA terplates in ofDMA samples using PCR L] Ellg':g ;%ﬂ RN construction
- a5

complex
« Incubation with post-PCR ofDMA and CRISPRICasS complex

Slep 4. De';t’egggg target DNA using a variety of downstream Step 3. Enrichment of target DNA, templates
ans
St Q_@ -- B
Fa — L?i
L - Lﬁﬁ ~—r Magnet Sarting
* l WP Deactivated Cas9
Partitioning Amplification Reading and analyzing %Q ) ftroptareiin magrats bead
Released target OMNA templates & ram
= Analysis of ennched targe DNA lemplales using vanous platfarms Surlmg CRIEF'RN:HQ cormplax with caplured DNA lemplate Baund b streptavidin
magnedi

= Target DN&hﬂ‘pnhs released by deactivating CRISPRICasS complex
Fig. 1 Schematic diagram of CRISPR-CPPC assay. CRISPR-CPPC comprises three steps: (1) ofDNA PCR, (2) assembly of post-PCR ofDNA and Cas9
complex, (3} enrichment of target DNA template. After CRISPR-CPPC, the target DMA can be detected using a variety of downstrearn applications,

such as ddPCR
L8 A

Roche cobas® EGFR Mutation Test v2E€ At235t0 EGFR S A H0| AP 226t 51HO| 2R IZ22E &
60712 MES £AUMSLICH 1MC] EE= 2M|CH EGFR-TKI 2|= 2 &= X|& O|F0|| EGFR H0|7t Q= NS-
CLC 220t Zrotst & LICt

A3t

CRISPR-CPPC Ao 24 2 EE=5%, 1% 2 0.1%

o| YARUA BIZE 2= Multiplex | cfDNA 22 B

ZF=2(Horizon Discovery, Cambridge, United King-

dom)E2 AHESI HIISHELICE #O| CHE AL of
A copy4(3-100 7HI))9k O] ZAOIA S 80| Th :
TS| A copys= B 30| Lt A& LTt CRISPR- \
CPPC 244 38 % #0| DNAS| ZEE 0| DNAY) | |
Ol4 copy4ICt o 2-68 O = UALICH ol 28t %, Lt \
O RHAt BleE of & CHERMA} QI B0 9F 1.6-3.7

Hi O =RtELICH

0\1

' 4
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Table 3 Analytical sensitivity of CRISPR-CPPC assay in detecting EGFR T790M mutation

Reference Materials Expected allele  Expected copiesof  Expected copies of  CRISPR-CPPC assay
(T720M) frequency (%)°  mutant DNA per wild- type DMA per  Detection positive (= 6 events/assay)
sample” sample”

Observed Mutant  Copies of mutant Copies of wild-
allele frequency DMA persample  type DNA per
(%) sample

5% Multiplex | fDNA - 4.9 109 2120 B3 231 2409
Reference Standard

(HD777), 20 ngful

19 Multiplex | TDNA 1.1 24 2256 1.7 60 3376
Reference Standard

(HD778), 20 ng/ul

0.1% Multiplex 0.1 3 2228 05 19 3842
ofDMNA Reference

Standard (HD775),

20ng/ul

cfDNA, cell-frea DNA; CRISPR-CPPC, CRISPR system combined with post-PCR cfDMA; ddPCR, droplet digital PCR

. Expected allele frequency and copy number of wild-type and mutant DNA measured using ddPCR were provided by the manufacturer

S JtA| O|Akol Al BIRH(cfDNA, 22! &= C}
=aofl T790MO|| Cislf FHo=Z HAEE HE

23540| AHEZ NGS, ddPCR 2! CRISPR-CPPC2| qPCR)S
e Q =
CRISPR-CPPC &A1 ddPCR| 2IZt== 2t2 92 0%2t 64.0% & LIC.

ISLICHE S3). tts &4 2o =3

Table S3. Analvtical performance of assays for detecting T790M mutation m ofDNA from patients with NSCLC presentmg disease
progression on 1% or 2% generation EGFR-TKI
T790M mutation was confirmed with multiple

Method assays’ Sensitivity (95%CT) Specificity (95%CI) Accuracy (95%CI)
Results Pos (n=23) Neg (n=33)
Pos 16 1 Y ros et s o s f e 100 o 83.3% (71.5%to
ddPCR Neg 0 34 64 0% (42 3% 10 82.0%) 97.1% ( §5.1%to 99.9%) 01.7%)
CRISPR- Pos 23 2 0 L0,
CPPC 02.0% (74.0% 10 00.0%)  77.1% (59.9% to 89.6%) 83.3% ”éf;,f”
assay Neg 2 27 %)

*T790M detected by more than two methods (qPCR from ofDNA, tissue or other types of samples, NGS, ddPCR, CRISPR-CFPC)
simultaneously is considered “true positive”™.

Abbreviations: NSCLC, non-small cell g cancer, FEGFR-TKL epidermal growth factor receptor-tyrosine kinase inhibitar; Pos, positive
Neg, negative; Cl, confidence mterval; CRISPR-CPPC, CRISPR system combined post-PCR ofDNA; ddPCR, droplet digital PCR; gPCE,
real-time PCR; NG5, next-generation sequencing

QA 20| 2Z U4 RIEH BIRIO| B2 U YAM 40| SBS J|WIO2 ZY X20|0| O3 O|R0IHE
LICH (212 212 U4 2ITHS TBI5101 AIR CHAIRIO| O 7|22 $HHOR AEHSLC B 4= TF
S 9 2|Z 04 ZIEH A0S 7|80 3 CRIPSR-CPPC 24 & ddPCRE| £4] 452 LIENLICE CRISPR-
CPPC 2440| RIZ Tt S0|== 242} 93 9%2F 100.0%7H2| £7134& LI CH
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Table 4 Analytical performance of assays for detecting T790M mutation based on clinical diagnosis

Sensitivity (95% CI)

Specificity (95% Cl)

Accuracy (95% Cl)

Method T720M mutation was confirmed with
multiple studies and or/and clinical
diagnosis”

Results Pos (n=33) Neg (n=27)

ddPCR Pos 16 1
Meg 17 26

CRISPR-CPPC assay Pos 3| ]

Meg 2 27

485% (30.8%—66.5%)

03.0% (79.8%—99.3%)

96.3% (81.09—99.9%)

100.0% (87.2%—100.0%)

70.0% (56.8%—81.2%)

96. 7% (88.506—99.6%)

Paos, positive; Neq, negative; Cl, confidence interval; CRISPR-CPPC, CRISPR system combined with post-PCR ofDNA; ddPCR, droplet digital PCR; gPCR, real-time PCR;

MGS, next-genaration saquencing

*T790M detected by more than two methods (gPCR from cfDMA, tissue or other types of samples, NGS, ddPCR, CRISPR-CPPC assay, Clinical dizgnosis) simultaneously

is considered "rue positive”. "Clinical diagnosis-T790M-positive™ was defined when clinical history and image interpretation supported that a positive T790M result
would be close to a true positive. Image interpretation was performed only for CRISPR-CPPC-positive samples

<10 copies/mL QI “I24"2| T790M cfDNAE CRISPR-CPPC &'HE 0|85t0 EAMsI¥E I LdE
93.8%(15/16)& ddPCR (43.8%(7/16))0l Bl =RU5LICHE 5). CRISPR-CPPC &2 £35| ddPCRO| 2]
5l T790MO| 42 copys == T790M 342 HEMM T790ME dEote SdE U8 E0FUSUCE

Table 5 Data of < 10 copies/mL of true positive T790M patient samples

Sample no. fDNA gPCR T790M ddPCR T790M CRISPR-CPPC assay Tissue or other samples gPCR NGS
Detection positive (= 2 events/assay) Detection positive (= 6 events/assay)
Result Events Wild Allele Result Events wild Allele Result Result Result
frequency (36} frequency (%)
3 N 3 560 05 Positive 353 4570 72 Positive LESER A
4 Pasitive 1 238 04 ND 02 an 53 Pasitive Exon 19 del T790M 24%
7 Pasitive o 533 [a]4] ND & 1228 L1L] Pasitive: L8538 MA
a Positive = 430 aF Porsitive 1556 04 Pasitive Exan 19 dal MA
g Positive 5 438 11 Positive B 1215 0.7 Positive Exan19 del MA
29 ND 3 1170 03 Porsitive 2568 03 Positive Exan19 del NA
El] ND 2 3E6 05 Positive 38 2766 14 Positive L8533k MNA
3z ND a 302 (1] ND 2 1978 o1 WD Exon19del Tra0M 0.5%
T790M fram lung tissue
34 ND 1 310 LIE] ND 24 3816 06 Pasitive Exan19 del MNA
T790M fram lung tissue
45 Positive ] 205 28 Positive 23 1220 22 Positive Exan19 del MNA
46 Pesitive 2 114 1.7 Positive 158 7316 21 Pasitive Exon 19 del NA
48 ND a Pl [li] ND 7 2119 03 Pasitive Exon 19 del T7908 0.1%
54 Positive a £} o0 MND 274 3874 66 Pasitive L858R NA
58 ND Q 139 oo MDD 12 6052 02 Pasitive Exon19 del T790M 0.2%
59 MND 1] 11 oo ND 10 5294 02 Pasitive LB5ER ND
T790M fram pleural fluid
G0 Positive 1 137 o7 MDD 562 6343 8.1 Pasitive Exon19 del T790M 2.1%

cfDNA, cell-free DNA; CRISPR-CPPC, CRISPR system combined post-PCR ofDMA; ddPCR, droplet digital PCR: NA, not applicable; ND, not detected; qPCR, real-time PCR; SOH, semiquantitative index
“T790M detected by more than two methods (gPCR from oDNA tissue or other types of samples, NGS, ddPCOR, CRISPR-CPPC assay) simultaneously is considered “true positive*

14 Notable Research | Application of CRISPR/Cas9-based mutant enrichment technique to improve the clinical
sensitivity of plasma EGFR testing in patients with non-small cell lung cancer
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[1] Kim, B.; Kim, Y.; Shin, S.; Lee, S.-T.; Cho, J.; Lee, K.-A. Application of CRISPR/Cas9-based mutant enrichment

technique to improve the clinical sensitivity of plasma EGFR testing in patients with non-small cell lung cancer.
Cancer Cell Int. 2022, 22, 1-11.
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Early Detection of Cancer
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lon TorrentTMIonS5XL(XFMICH €7 | M2 447, NGS), CytoScan® Dx (00| 220{2{|0], CMA)

MZI| M AHO|AHE|Z (ThermoFisher Scientific)2 F M|A| 5004 7H =7t, 2F 70,000 2| =@l St S H of
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H|Q|ZITHE 2| 27|7] & Next Generation Sequencing System

P>CHRHEO| 2H|C|Ft 3| AtATH : Dow Biomedica is a market developer & distributor of in-vitro diagnostics
products. Through partnership with global leaders, we are introducing cutting-edge technology
products to our customers. Dow intends not to compete in the established market segments but to
develop specialty areas which may be required for development. Dow is proud to have contributed
to improvement of medicare for human health through providing innovative technology products.
U 20|LtZ2|0F S| AtAIH: There is a dramatic ‘DNA revolution” happening today and lllumina is leading
it. Our technology and the solutions we continue to bring to market are transforming our understanding
of the genome and will ultimately transform health care.
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M o|0jst0| HHS 0|23t B M| E2 MEMS ERSID ACH, XMl 2R3t E317|&2 ME3l0] 22
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- CHEX|E BRCAaccuTest PLUS / ONCOaccuPanel/ HLAaccuTest / NGeneAnalySys
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CHEX|Z DES/CMA/NGSINE/G-NIPT

+ GC Genome < SIAIATH  GOSARIRISS GO AT RTAZA SR XIBIAZA A QEK QT ZAISE SFREA 24, JHol of
m 2612 015 S RUA 242 ST TE MHIA AIJS ToID YBLICH GCSUAIXISS B3 QWA 2
SHES U2 S KRS AH6I0] AL TiCIAS HIRILID, SEA| 24 Al 2K S Lt
Z 2Lic
GCAlEs #

CHEMZ  SureSelect, Magnis, 4150/4200TapeStation

S|AFA7H  Agilent is a leader in life sciences, diagnostics and applied chemical markets. The company provides
laboratories worldwide with instruments, services, consumables, applications and expertise, enabling
customers to gain the insights they seek. Agilent’s expertise and trusted collaboration give them the
highest confidence in our solutions.
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AVENIO Edge System
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AVENIO Edge 1652mm x 834mm (65inx 32.8in)
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lon Torrent™ Genexus™
Dx Integrated Sequencer &
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Genexus System= &35t Oncomine Solution

ME I|M AFO|HE|ZQ| lon Torrent™ Genexus™ Dx Integrated Sequencer= 7H-tet kst
S £=2 o ARE 2let Chfet 0iE2|7|0|85 X|FRLICH

Solid tumor-FFPE tissue
Immuno-oncology research testing solution

solution ¢ lon Torrent™ Oncomine™

==  Comprehensive Assay v3 GX
¢ lon Torrent™ Oncomine™ BRCA

Research Assay GX

¢ lon Torrent™ Oncomine™ TCR
Beta-LR Assay GX

Heme-oncology research
solution

Liquid biopsy research
solution

¢ lon Torrent™ Oncomine™ Myeloid
Reseach Assay GX V2

¢ lon Torrent™ Oncomine™
Precision Assay GX

thermofisher.com

Thermo Fisher Scientific A2 A AJO|OIE|T 2 MA S35H3|A} ThermoFisher
MNSA| 2T Z™R 281 £ QALY 125, 06349 | HEMS : 1661-9555 SCIENTIFIC

2 HE2 A7 2H| MESE o|=27|7(0f sHEsHA] E&Lct.
T lon Torrent™ Genexus™ Dx Integrated Sequencer System(&|2| =91 22-44285)2 H|2|



Enabling in-house cc¢
from tissue and liquid

TruSight™ Oncc

Portfolio offers flexibility basec
- Separate assays to support tissue (FFPE) Or

- Provide unigue tumor insights, get compleme
plood by leveraging same DNA panel design

TruSight Oncology 500 High-Th

llumina - 080.234.5300 - techsupport@illumina.com « www.illumina.com
© 2023 lllumina, Inc. All rights reserved. All trademarks are the property of lllumina, Inc. or their respective owne:
M-KR-00025

For Research Use Only. Not for use in dia
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Early Detection of Cancer

ctDNA HM|MZA SHE
Alphaliquid®

IMBdx(In My Blood Diagnostics)= & L £ {2 DNA(ctDNA)
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2% Line Therapy

Diagnosis

Adjuvant Therapy

CtDNA &

Alphaliquid® Alphaliquid® Alphaliquid® Alphaliquid®
Platform Screening Detect 10,100, 500
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* =2 - Validation and Application of New NGS based HLA Genotyping to Clinical Diagnostic Practice
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N G e n E B | O 02-867-9798 / www.ngenebio.com / business@ngenebio.com
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