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Long—read sequencing
AALe) Rt Ay

o
'E. oT / O] O
M2 M EStAE Sl RITHAALC| St

Long-read sequencing ZAte| Mol U EM

Long-read sequencing (LRS) AAt= 7|& short-read next-generation sequencing (SR-NGS) AAIS| %

d
= =4 ge S 22T A22 M 71 DNA B2 24t 7192 F7|MEE ool ZAIILE §ig & As
71&0Ict. 2MTH H7IME BAHO 2 222l SR-NGSE 75~400 H7 42| Z0|E 71l 22458 SAI Of
o2 FMGts YHOZM YT HIE2R 99.9% 0|42 =2 HH=2 FIIMES 82 &+ 7| W0
2 22 37|92 Rt #0] (single-nucleotide variants, small indels, copy number variants)E A&t
=0 Ol Z =0 2T [1]. BHEH 3MICH F7 (M8 S4B &2l LRS= 10,000 BV 0|d2| 20 7t =
252 FI|IMEE PCR SE10| A2 S 4 ULt T2t M2 FHUA 28 (de novo assembly), 8K
o

22|d 2|4 (haplotype phasing) 2Q1, 12 0| (structural variant) 91, 22Ut2 2| 5k2F (tandem
repeat expansion) QI RAIFAA} (pseudogene) & S0Il 725t [2]. SHA|2 LRS&= Y2 = SR-

NGSOf HISIH 7HE F7|MEo| S22 Y=ot B! H|IE WE0f Ot22 HFE22 [ ZO| AFSE1 QUL
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How SMRT Sequencing Works
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: Directly detect
! DNAmodifications
during sequencing

E“»‘j ) Time

a1, Pacific Bioscience ZH|2| &12| (Pacific BiosicencesAte| 5|7} 2 B0t AtE)

Long-read sequencing ZAIe| &

LRS= Pacific BiosicencesAte| PacBio SMRT
sequencing?t Oxford Nanopore Technologies
Ate] Nanopore sequencingO| CHEAOIC, 0|5
2 47| OhE Yoz HYIMES A5 U2

O ool el= &Il &, EA9 &k S0 2}
0|7t UCt.

Pacific Bioscience

PacBio SMRT sequencing2 single-stranded
hairpin T#22| O{EIE{7} &ZF 0| f{2|5t2 24
5t24= double-stranded DNAZI &Il 239

DNA molecule template (SMRTbell)2 0| &6t
Ct [3]. PabBio &tH|0fl= zero mode waveguides
ZMw)etl 2l F435 H2 & (well)o]
=0 HIEO| DNA Se=4A7F 220 ULt

=
SMRTbell2 0| S &40 A% CHE &

O] £2t=l dNTP (dATP, dCTP, dTTP, dGTP)
717} SMRTbellof| dE24do= MU=
A= dNTPZb A UE|HA “E*o%ff 4= 4

Z510] AACZ H7IMESs
sequencing Z[20|| o212 .:.*-:-A|9|7| 2IsH &f
2 DNAE 02 & Bt=5A 0= circular
consensus sequencing (CCS) B#E =Ql5H0
Y 99% 0|22 A|7|7|= UCt [4].
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Oxford Nanopore Technologies (ONT)

ONT sequencing2 &A1 5t2{+= double-stranded
DNAO]| O&lE{7} 22tz M43 9| DNA molecule2
0|83ttt [5]. O|=2 &= a2 9 2o = =
B~ JHC| Lt 37(9] FHO| SO{7HA EICE
0] 71HOl= 2& T2 (motor protein)O| Y=
Sl double-stranded DNA Z0{ Z&5t0] single-
strand DNAZS 2FH=O0{HCt Of single-strand DNA
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O =2 87-98%°1Zic=2 2adA UCt [6].

Oxford Nanopore Technologies - Sequencing workflow

Oreford
g - Library& Fl 1] Technoiogies
Y-adapter Yadepter 3 ity
\‘ e o { proteind} nanoporel}
— e
—_— —.\ - dsDNA7HssDNAZ E
Library DNA E 2|1 ssDNAZ} pore

sZoz Soptey

Motoer protein®| ®2{¢l+ adapter sequence® DNA/RNA E sequencing 218
strand 0 ligation — Library preparation

MinlON Mk1C

f f g f

Library?} nanopore E ] Library A| 24 &2 C}S molecule A 34
=0 Al

GridiON PromethiON

212, ONT ZH| 2| #2| (Oxford Nanopore TechnologiesAte] 817t o} ALE)

Long-read sequencing ZAAI2| & 2 $9| ZE|OE MHstE2 2A A|Zto] HEE
MZ2 784 28 (de novo assembly): {22 Ct Ed] & Y7|ME0| gl= 01dE SoM= M
FAA| 22 U922 22 DNA 24at=2] E7| 2R FUA 20| Hest ZIF YLt [7].
MEE 2Astn 0|59 21t 28 Y0l 2SS

2o 2 =AM e £2E S0 7H= Y EHi4H S 24 (haplotype phasing) 2HQ1: Q17F
O|Ct. O|=0| 370 Z7|A] &1 eH AZ=l= T o A2 FHiLAHE (diploidy)e| FUAE 72|11
1€ ZE[D (contig)2t ottt YO =Z S| U7| 20l HOILE HI|M B 2 S &felst= A
A= ot 74| HE[OE PtE= A0| 04A 0 0| 228 4 Lt O|E S0 4 TAA S Astnt
Cf. SFZ|CF QIZH A o0l = BtEE7| 227t & HAEE FHAOM FH2 7| S0 FFE F= HO|
7| W20 sanger-based sequencingLt SR-NGS =2 L2 A0 U=Z| (cis-), CHE A0 AUe=2]
Ol ool FUAE ZEotA EICHH 4~ BHOEIH 0] 4 (trans-) 2tQI8HOF SHCE L5 HLA RAALH 2 0|4
Of AE|7t LHYSICE BHH MER R RES HE BS 0|=, 2y datd A7 S50 2238, O
0|85tH 7I DNA 2258 F8E £+ AN H A FAAHE 2E5H7| YoM s &g =AU

4  FocusOn | Long-read sequencing ZAAte| 221t Hat



VOL.15 | SEPTEMBER, 2021

= @7IME 240] S25}CH LRSE &2 20N hyperplasia)2t ZAQUs CYP21A2 RUAIR}
SHHO|| 8= V(M 0l 47| MZ20| RHA™EE M CYP21AP RAIRHMAtE D12 FAISH HE4E 7t
HeotA & 4= ATt [8]. A QIct 2 Aeto| RHMA 2ol &Qlsty| 2lst
0f CYP21A1P7} O CYP21A20] Qs BlO|E &
T2 HO| (structural variation) &9Q1: T2 & OI&HOF 5h=0| YEHHQl SR-NGS oz = 24
O|l= 5071 O|Ate] &7|& ZEShst=q|, 7|&2| SR- = 2 2|E (short read) 7t = |SAAH S O{C[0f
NGS &2 ot #oj M 7tsst E7|20[0) A5t M R A2 L7] ofFECt BHH RS 2ME &
0] Y282 0|23t HO|= AHE5}7| of&C} 517 HZe] 22AHH (flanking region)s Z&tst= 71
OF QI7to] R ZStoll= 7|22 Yoz 2lQI0| 2|E (long read)& ¢l5t0] & FA2} 7+e| 20
9o 2| 2| of2 L2 2 0| S0] BTt 2 A QCt g = AT 1]
[9]. F{Ct2t 22 B10| (inversion, translocation,
duplication, large indel)& &QI517| 2|5HA= O| Long-read sequencing ZAte| 2ot
HO|ECH o 2 DNA T2t 222 §F #of| 8l LRS HAH=E 7|& SR-NGS AAlO] Hls =2 HIE,
4= QLO{OF HCt, 22 0 HUIMBL Yot U U2 X2leg= ¢

t0] G822 Ol AL L1 UCH T 2|20 O]

ol

Bt=ME & (tandem repeat expansion) 22l: St ZA|HO0| At WA LA 2T &0

U7t R otoll= B2 BhtE HIIME 227t =1 QUCH E5F 2IS7HA| DNA ¢t 24 Q=2

1, O] 2|9 gtE 7t Astyt e A7t 8 71322 RNA S+ 240z =30 & & QCt

Ct. O21d| 8= 27t 3A S7t6HAH =2 22 20 [12]. LRSE O|8stH 22| 0ICt CHYotA Lolkl=

ol 97| MY BEMOlo 2L 0|50 HIE 42 25} full-length RNA isoform& 4% & 11, S5

7| O{ECt O] wff LRS7t =20 € 4 Tt o pgol gi7| 2ol MEstH o2 Ro|0|5 ¢a o

=01 & AF Mo H2IA ESIE UoT|= HY O|HE Bt= 4= ULt

& 2SS HTT |RHAL| ‘CAG gHe 4 7t 2

510§ LIEtLE=0] LRS YRS S5t 40| 7tsot

Ct [10]. [
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SEZ|2F G2 SR-NGS ZAFZE LRS dALZ ety
710 OlH& E= UCH 7|2 LRS AL 2AH1H
dae U I2 H2|80| /4
CIACED oFA|2F LBt HALZ 5t7(|0fl= O3 8%
stoh 02| 7|29 MEZES (bioinformatics)
2 SR-NGSO|| Z20{A 1, LRSE st 240
= O &2 74/H0| ottt E5 MA| LRS BALE
ol 2H0lA SR-NGS EC} 7t
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Long-read sequencing
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TECHNOLOGY TREND

Ao 87]e F5  HEF FFY Clonality <1 &
MRD monitoringe $J¢F LymphoTrack assay

GCEAAHA] =

LymphoTrack2 ZtMICHE 7| MEE2M (NGS) 7|BF clonal antigen receptor gene rearrangement assay=,

2020 8| Lel=7|=S 2IS5HUCE

-801%, IGH R ZHEHE HAL [F7|ME AL
-802%, IGH / IGK At A{H{E HAL [F7|AMEAA
- 8033, TMIZE 24| HE} / THMZE 24| 20t SR AEHE ZAL [FT|MEHAH
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IGH/IGK SR THIE 285 HEY

IGH SEA] TS HAH THEE 284 201
(TN N Q) TG 2N

(BTINREAN (RTINS

A4A A
NGS, ¥4 X B

J|EL| SREANYUS/HIIZE A

I 1. NGS 7|8t R Z =X RHEXL X{HH B HAS| Mo|27|& 317t eigt

CHE AMEY Ze|, ZH= d5 A 2 A= PCR 4t=2| ZTH ZO|E otL2t F7(ME
antigen receptor FHAHIGH, IGK, TRB, TRG) S 22 EQIsiCH= o2 QI5H PCR 7|Ete| A
O] genomic DNAZ} 2B E THAIE HZ[BAM, E Aol HISH =2 RIZt=eF E0|= 21, Ultra deep
T0ch 125 2iHHE DNAS ZHA| Elct goqor sequencingS £3f 0.01~0.001%7t2|2| 2IZ =
2 JEAel oot AMZEE A Mete|of ¥ = &2 4= U0} 0]2{st AE IR 2 NGS 7
A LHOM SAlSt= 280|122, HZ7H S Al Hto| YO S84 RUAL AEHE HAE 2t &

=2 £0|30! 2{8¥ DNAE 3RSt =Lt O] O] Ao|=27|=3{7IE ESotULt & Z20i|M= df
25t ZHHE DNAOI CHSt HAH= PCR & H7[Q S 7122 0185t ZT SAY S MRD 4

s2 0|8% dHZMYo=Z AdSH2LE, 220 AZF AA O|F0{R = WA L 20199 O] 7i4d

= NGS 7|Bte| AP g, 2019 3¢, =l LymphoTrack ZAte| LIES 7tets| A7lstn

KSGD News Forum 5 0| NGS 7|Bte] HAFE ! A} STt
LymphoTrack A2t AZ0El HE QICH NGS 7|8
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1) A3 AHAL
YZT ZAY e BAf0| B4 EE L YUS M3 $ BT 483 DNA Y Y2 S
monoclonalityE =Ql5t= ZAIO|CH AA| L M| 20| 2jH S DNAS ‘?:17|/d°"‘='M Sto], 075t AfHl
E DNA E7|ME E2 2fA|5t= H|E(proportion)= 7|§—9§ «2|(ranking)E Of7ICt 0% 29| 7|28 ¢
25t 15 2HBE DNAE monoclonal sequence@ THESHD, MRD(Minimal Residual Disease) 2L
BE AR 24 2= ALESICH &FE MRD 2L HAZE AL 7] shA= BLEA| “X|&2 A AA|”
= g8t A3 ZAE Soll 24 Uiy S 22| &Ql0| HHE[0{0F Bt}
48 sequencing reads
olEkE clonal
erged
Top merged i) i
sequence? | Hy sequence2| %
g ! reads?t 3HWE S|
reads2| 2.5% 04 Lio= merge;
sequences| 2X X}
NO NO NO
Mo Evidence No Evidence
of Clonality of Clonality
OjuEf= clonal
Top merged m-::rg T,
- St Tk sequences| %
e reads} 3¢In |
Rt Li2&= merged
sequence®| 2X £t
NOD NO NO
Mo Evidence No Evidence
of Clonality of Clonality
Evaluable
322, LymphoTrack 232l ZAL monoclonality &S 7|1& (M ZEAL RIE)
10 Technology Trend | 2&7|% #|5 : B1Z7 49| Clonality &9l % MRD monitoring2 /%t LymphoTrack assay
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2) O[M|3H&2 I§._F(l\/IRD Minimal Residual Disease) 2 L|E{& HA}.

MRD ZAt= 2321 ZALO|AM 2Q1El clonal read?t 2UE™ AN SAHE =2 &It AE ZHZE
SHCH 2L E{E ZHA0A clonal read?t Q1 A clonal read count?} clonal read frequency(%), cell
equivalent, clonal cell frequency(%) ¥Alo| Zut=2 HI5HCH =2 ZQ clonal read?t MRD A A0 A
SHE| 2| H=ClH, “Not detected”2 E 15T}

tOII

|MIZ2tZ A2 (MRD) 2dQ A4 BME 24 HZ24 SiFH(ALL) SHA(ol|A Se|UHELE(E
%F 3 7t5tCL LymphoTrack2 MiSeqDx &H|2F 250ng 0|4 DNA | ZH0j|A
o) =8| At 7t oIt

rulo
el

IGH MRD History IGH 22 £ 2 23} D)YIRES0| ZIE|X| YASLICE

£/u No Bore Total IGH Clonal IGH Clopal Cell Clonalffptal Crlsjounc?;rtitgll
Read Depth (X) Read Depth (X) Equivalent* B-cells (%)** Cells (%)% **
3rdf/lu  2021-xx-xx 279,97 0 0 0.000 0.000
2nd fflu  2021-xx-xx 401,113 22 5 0.006 0.004
Istflu  2021-xx-xx 891,821 34,495 1,790 3,868 2,299
Initial 2021-xx-xx 618,999 456,749 23,025 73.792 53.913
3rd f/u Total B-cell Count* 89,637 Total Nucleated Cell Count*** 74,593

* 2485t B-cell 100712 DNA(Lympthuant Internal Control, LQIC)2 Z&5le] &Sl AR QILICE
** HH| B-cell & 5*5,' MZ 7 XXk B 22 SHAFEE ZARRILICE
4+ A G M|E & Input DNAZEE EE% 2ILIct (Estimated DNA mass per 1 cell = 6.5pg).

100(%) -e~ Estimated % of Clonal/Total B-cells
-e~ Estimated % of Clonal/Total Nucleated Cells

10

0.1

0.01

0.001

Initial 1st fju 2nd flu 3rd fju

23, GCEHAIK|S MRD HAFHZE of|A|
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TECHNOLOGY TREND

3) LymphoQuant internal control(LQIC) 83t cell equivalent A4t

LymphoTrack& &%t MRD BAt= WA ZE~ AT F2iSh ZHE S DNA & =4 T S ZF2| 2ful
Z DNA H|&(proportion, %)% H7|8tC} s H|E2 read depth?| HlE&= &3ali Altt= =0, 222 =0
T2 dxpZaZS(ymphopenia)2 MRD 2LIE T AL Auto| 222 HO| ZAA[ZICH O2{st HZZt

£ LQICE Safl ¥ H o2 2P 4 QICh LQICE 2E A0 2 (spike-in) =l ZEP ME

23O
Z2M, EQUL|= LQICO| Q2 21T 1 1007H0f| AFSFHCE LQIC LH AHHE DNAS ZAHA| LY 2| 21T 40
f H|& (proportion, %)0| CkEA| LIEL=H], LQIC D7 7MLl HE(%) S7t= 84 W &1 2
£ BHYSICE E£5F LQICE 24 CHA| ZHHHE DNAL| HIZ2(%)2 cell equivalent® BE7|g 4~ QICt. Cell
equivalent= LQIC2t £ A E DNAZ| H|(ratio)& Solf Al4t=[, LQIC ZHHHE DNA H|=(proportion)
O] AAIL} ME £~ 10070 2HEstCH= 7H80| HEEIC

Baseline Test Follow Up Test
% Clonal reads @ Lymphocyte
LymphoTrack Increased @ Cilonal Cells
without @  OtherCells
LQIC
@ Laic
10 clonal / 100 lymphocytes 1 clonal / 5 lymphocytes
10% clonal reads 20% clonal reads
90% Drop in clonal LymphoQuant Internal
LymphoTrack ceequivalents Control enables
. —_— .
with LQIC conversion of
clonal read frequency
into cell equivalents
10 clonal cell 1 clonal cell
equivalents equivalent

Sample 2 Mismatch Cumulative Read Frequencyxli%g: lIs = Estimated Clonotvpe Cell Equivalent
LQIC 2 Mismatch Cumulative Read Frequency cetis = Estimated Lionotype Leit bquivatents

&4, LQICE M7t Cell equivalent A&

4) QM| E (nucleated cell) 7|& clonal cell frequency E11.

2o Q2 ZHEE DNAS| H|& (proportion)2 E10%|= LymphoTrack 2= 2l T2 UAZS S HA| LY A
A 2II 22k FES BE=CH= 22|4S ok1 QIC} 0]0f LymphoTrackO|A{= Of2liet ZHe Aoz A
A QEUMEE 222 S clonal cell frequencyS A|4H5H0] A& SHCt,

12 Technology Trend | 227|& #5 : B1IZ ZY2 Clonality ¢! % MRD monitoringS ¢/2t LymphoTrack assay
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(44 B3]

% of clonal lymphocyte among nucleated cell = monoclonal read cell equivalent / estimated
nucleated cell equivalent

SHM|Z St 2HO| M 2£5H DNAYL Ci2F 6.5pg2 2 2242 QICt. ii LymphoTrack &35t MRD ZA} A0
DNA ZA|Z(ng)2 HI2{|Al2 Sdll nucleated cell equivalent® H&HE 4 QICH LB Ol HA|ZF 250ng
= 9F 38,462 cell equivalent2 Hete|0f, 10 2IZE=(0.01%)E 5517 2ot RAEME £HL2M A
ot

[2E] =2 U= P44 REH2 LymphoTrack MRD Assay”} 24+ B-ALL 2+2t°| o &3l = MRD
ZH RS HshE HALZAM 7|o40r1 ALLEZHOFLI2} CLL, MM, Lymphoma & &7 S414 2gte
2 H3SS HA M2 UL 2HET YES ASE + AVIE 7|TEtet

[
El
MO
et

]

lo| 27| &L} Zat X2,

r>

ii Fabianova, B., Kropacova, K. & Misurova, E. DNA content and size of cell nuclei in the regenerating rat liver. Bull Exp Biol
Med 83, 426-428 (1977). https://doi.org/10.1007/BF00799384

# LymphoTrack M ZAtQ| Instrument For User At=0f| 274{8t0] 2t E|AEL|CE.
1. IFU_IVS_LymphoTrackDx_IGHV_Leader_280351 (June 2020)

2. IFU_IVS_LymphotrackDx_IGH_FR1_FR2_FR3_280389 (June 2020)

3. IFU_IVS_LymphotrackDx_TRG_280346 (June 2020)

4. Study Guideline of LymphoTrack MRD solution (March 2021)

KSGD NEWS FORUM | Technology Trend 13



NOTABLE RESEARCH

Recommendations for reporting of secondary

findings in clinical exome and genome sequencing,
2021 update & SF v3,0 list

20139 American College of Medical Genetics and Genomics (ACMG)|M= exome &2 genome

sequencing (ES/GS)0|M A E actionable gene?| known pathogenic (KP) &e= expected pathogenic

(EP) variantE 215t 2 M 05t= 2|22 S HMGLICH £t S5 2S0|LE AL 2|0f| O|ZH| AT
HHEl HO|S2 “Secondary finding (SF)’22 Z2o|st11, |ASHe| FAUA F=22 HAlstRELICEH 2017
Hofl SHE 222 AGI0|E SHHM 470 SHAIE 272|117 RHRE7F AMA|Z| A& LICEH 0]F SF Working

Group (SFWG)& 24| Y-SO0A SF Z L7t 20HS0{2| 11 0| &|= YA Q1 & B0 Chst A7 E HE
=]

SIS 0|2 HIESZ Tiga 22 027 S8 S 125t 22 H1ots HEUGH L.
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Table 2. New gene-phenotype pairs for secondary findings (SF) list.

Gene-phenotype

Key considerations

Genes related to cancer phenotypes

MAX/hereditary paraganglioma/pheochromocytoma
PALB2/hereditary breast cancer

TMEM127/hereditary paraganglioma/pheochromocytoma
Genes related to cardiovascular phenotypes

CASQ2/catecholaminergic polymorphic ventricular
tachycardia (CPVT)

FLNC/cardiomyopathy

TRDN/catecholaminergic polymorphic ventricular tachycardia
(CPVT) & long QT syndrome

TTN/cardiomyopathy

Genes related to inborn errors of metabolism phenotypes
BTD/biotinidase deficiency

GAA/Pompe disease

Genes related to miscellaneous phenotypes

ACVRL1/hereditary hemorrhagic telangiectasia
ENG/hereditary hemorrhagic telangiectasia
HFE/hereditary hemochromatosis (HFE p.C282Y
homozygotes only)

HNF1A/maturity-onset diabetes of the young (MODY3)

RPE65/RPE65-related retinopathy

Penetrance met threshold to include with other PGL/PCC genes
Risk of breast cancer risk meets penetrance threshold

Penetrance met threshold to include with other PGL/PCC genes

Risk of sudden death with preventive interventions available

Risk of sudden death with preventive interventions available

Risk of sudden death with preventive interventions available

Risk of sudden death with preventive interventions available

Features can be nonspecific; highly effective treatment in children and adults

Availability of effective enzyme replacement therapy in infantile and later-
onset cases

Potential morbidity meets penetrance threshold and has efficacious
intervention

Potential morbidity meets penetrance threshold and has efficacious
intervention

Potential morbidity meets penetrance threshold and has efficacious
intervention

Accounts for 30-50% of known MODY cases likely to respond to high dose
sulfonylureas; early treatment may prevent complications

Availability of gene therapy treatment that may be more efficacious earlier in
disease progression

PGL/PCC paraganglioma/pheochromocytoma.

Table 1. New gene-phenotype pairs for secondary findings list

[EnE]

[1] Recommendations for reporting of secondary findings in clinical exome and genome sequencing, 2021 update: a
policy statement of the American College of Medical Genetics and Genomics (ACMG). Genet Med. 2021 May 20. doi:
10.1038/541436-021-01171-4.

[2] ACMG SF v3.0 list for reporting of secondary findings in clinical exome and genome sequencing: a policy statement
of the American College of Medical Genetics and Genomics (ACMG). Genet Med. 2021 May 20. doi: 10.1038/s41436-
021-01172-3.
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FICHHAAFAE (Core Lab & Point of care Solutions), £XFEICHAII & (Molecular Lab), =
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illumina [ < ZlAt2T pCERHIO|M|C|Ft S|AFATH - Dow Biomedica is a market developer & distributor
of in-vitro diagnostics products. Through partnership with global leaders, we are
D C}S- dtolQuicizt 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 toimprovement
of medicare for human health through providing innovative technology products.
Crouto| 20CI7t & YRn|LiRal # e Provieing evp

p-AZ0|LtR 2|0t 2| Ak27H: TAt Illumina, our goalis to apply innovative technologies to
the analysis of genetic variation and function, making studies possible that were not even imaginable just a few years ago. It is mission critical
for us to deliver innovative, flexible, and scalable solutions to meet the needs of our customers. As a global company that places high value
on collaborative interactions, rapid delivery of solutions, and providing the highest level of quality, we strive to meet this challenge. Illumina
innovative sequencing and array technologies are fueling groundbreaking advancements in life science research, translational and consumer
genomics, and molecular diagnostics.
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Lighting the way with diagnostics
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SafeSEQ (Ultra-Sensitive NGS Liquid Biopsy Technology)
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I KAPA HyperCap Fixed Panels increase sequencing efficiency

Access relevant content faster and with greater sequencing efficiency. The KAPA HyperCap Fixed Panels are catalog gene panels for target
enrichment research applications which are readily available from stock. Based on Roche’s renowned content and probe design expertise, the KAPA
HyperCap Fixed Panels offer high sequencing efficiency and answers that matter to your research questions.

KAPA HyperCap Heredity Panel KAPA HyperCap Oncology Panel

= Covers 3332 genes strongly associated with hereditary genetics = Covers 13 genes strongly associated with somatic oncology
and oncology in a 214 Kb capture target

= Offers a compact capture target size of less than 10 Mb = Covers additional hotspot variants available in commercial

FFPET and cfDNA controls
= Achieves >98% of target coverage at 30x with 10M high quality

(HQ) clusters

Achieves >97.5% of target coverage at 1000x with 50M HQ
clusters from 10 ng cfDNA

I Benefits of KAPA HyperCap Fixed Panels

Relevant content from Roche’s renowned content and design expertise
to sequence what matters

Sequencing efficiency by extensive validation and optimized protocols that
address challenging input quality

Fast delivery with quick shipping from stock through Roche’s
global distribution network

I Lea rn more at Ordering information for KAPA HyperCap Fixed Panels
sequencli ng-rOChe-com Roche cat. no. Description Pack size
09462473001 KAPA HyperCap Heredity panel 12 rxn 12 reactions
Published by: 09462481001 KAPA HyperCap Heredity panel 24 rxn 24 reactions
Roche Diagnostics Korea Co., Ltd. 09462490001 KAPA HyperCap Heredity panel 48 rxn 48 reactions
4F Seokyung Bldg. 22, Teheranro 108-gil, Gangnam-gu . .
Seoul 06174, Korea 09462503001 KAPA HyperCap Heredity panel 96 rxn 96 reactions
09462511001 KAPA HyperCap Heredity panel 192 rxn 192 reactions
www.roche-diagnostics.co.kr 09462384001 KAPA HyperCap Oncology panel 12 rxn 12 reactions
For Research Use Only. Not for use in diagnostic procedures. 09462457001 KAPA HyperCap Oncology panel 24 rxn .
KAPA and HYPERCAP are trademarks of Roche. All other trademarks are -
the property of their respective owners. 09462465001 KAPA HyperCap Oncology panel 48 rxn 48 reactions

© 2021 Roche Sequencing Solutions, Inc. All rights reserved.

14092021_000008



FDA cleared

CytoScan® Dx Assay

Blood test by Chromosomal Microarray Analysis (CMA)

Lol AIZE 2271710/0, AR HHT FOAES & o

CytoScan Dx Assay: 5] 17-580%

L o] MR TISS THE B2

),
GIIE flet MERSH 0j0|220{2(0] (CMA)

@@ affymetrix

ThermoFisher
SCIENTIFIC

2019-09-02 & 10:17



CL5- vtolQuiclzt i Bl AUTHORIZED
9 Dow BIOMEDICA illumina

Targeted Sequencing H[E2 =
2 £t Exome 48137l F ¢t Hof

TruSight One Sequencing Panels

4,8 1 3 genes
62,000 exons
125,000 probes

1 2 Mb of genomic content

ot 1k ol
Sequencing
AR

A2kO| DNAZ Reporting”tX|,
ne Step Solution

DAY 1 DAY 2 DAY 3 DAY 4

* 3 samples on MiSeq v3
9 5 % O\/e r 2 0 X * 12 samples on NextSeq Mid Output
* 36 samples on NextSeq High Output

For Research Use Only. Not for use in diagnostic procedures (except as specifically noted).

9 cl2 vtojeucpt @ © O

Dow BIOMEDICA

MESEA ST YLUR29 (HOIF) ChRETE 2, 3, 4, 5,65
02-2201-3602 | contact@dowbiomedica.co.kr

www.dowbiomedica.co.kr




IOYlome

® o
CONTACT
HEADQUARTER +822-363-3336
#1002, 8, Seongnam-daero 331 beon-gil, Bundang-gu, WEBSITE
Seongnam-si, Gyeonggi-do, Republic of Korea www.dxome.com

Optimal solution for Cancer Diagnosis using
ctDNA from Blood !

Analysis of circulating
tumor DNA (ctDNA)

Patient ».

ALL

IN
Vv

All-In-One Optimized Bl Pipeline Fast and Accurate Total Solution
Includes all components for an Better solution for data analysis Minimizes experimental and Improved diagnosis and
easy and simplified experiences. using latest technology to analytical procedures white treatment plans for patients and
maintaining high accuracy. doctors by providing a cost-

create report of high quality.
effective solution.

Copyright© 2021. Dxome. All rights reserved.
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NGS Methylation Detection Systerm —

A New Gold Standard For Epigenetic Analysis

Twist NGS Methylation Detection System 2 Human genome0j|

Methylation ¥} g AlE517| I3t 223t £2MUL|Ct.

Customized Methylation Panelx}
DNA £4F2 2| &35t Enzymatic Conversiont

713 8 8219l “ Methylation Detection System “

End-to-End Solution

v Enzymatic conversion of Unmethylated Cytosines

v" Low input DNA ( cfDNA ) - 200ng (min. 10ng)

v Improve On-Target Rates
v 2 Hours Hybridization

. Innovative Library Preparation
v’ Higher Library Complexity and Better GC Balances
v’ Detects 15% more CpGs than isulfite conversion

v' High Conversion Efficiency

Q)

v Less Sample Damage enables challenging sample inputs

Highly Efficient Custom Panels
v’ Accurate Synthesis, Capture Uniformity, Reproducibility
) v’ Capture Sense& Antisense& Methylated& Unmethylated DNA
simultaneously

v’ Easily add or enhance panel content

29| (FUMMHIO| 2  www.Inchio.com

T.02.3472.0370 / F.02.3472.0376 / E.info@Incbio.com
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BRCAaccuTest® PLUS
oufot/LIA O Malx|Ct jjid
[ubeh/hagh MaUzICt oy SOLIDaccuTest™

ONCOaccuPanel™
et Malxictoyd

HLAaccuTest™
ERNBstel Ul

NGS [IHE

HEMEaccuTest™

ool Tt IfY

HEREDaccuTest™
8| Ee Rt

NGeneAnalySys® asyHLAanalyzer™
NGSHIO|E] X}S 241 SW TE|IMEIstel siH B M g\

N Gene B | O @ 303~307, Daerung Post Tower 1st, 288, Digital-ro Guro-gu, Seoul, Korea @ support.technology@ngenebio.com

www.ngenebio.com

These products are for research use only
NGB-MT-500UAK-20.004(0)-P
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IGH/IGK/TRB/TRG %X} X AAlEF?

> B-cell B2 T-cell £88| AR Wil YEHE HALsI0] Ym0 22Y 5

O|E DMEIEZE Eot & Bl=S T4 Zete| ZITho| 2&5h= HAKLIC

1=
2
L
i
for
ro
_o'|_-
!

CU Ll EET SAY EE () R LY 25 (ela)EAt j

N
K ojMjZH=ZIEHMRD, Minimal Residual Disease) X
X2 F/F0E 03| HoIl= M2 ko SANMZZ A, Eeto| xfjEhof| FEl /eI Z HILEIL|CY.
M-S 9X|5H7| I8l "atsta Tizist MRD "7t S| Ct
@ oH| 48 ZLIE(E v TEFE goxiz
i @ssA) |
O ECF & Tt=ESH= AMEE .
2OI5t0] oFy| HtSMH S _._
LY g+ JAELICH
CR(5%)
HF XX
Zslf o|F e o2 E
_ e %
X /aEE 2 AELICt )
; | /]
[ |2 DpEof| o2 RERSH] ALz
[=| r b B |
— x —
B 2=75M4 Ysko| Bt
Viral infectioni} Z2 &y Hgtnt Bl=7 SA1Y AEsS ZA'Es0] &S TEE = ASLIch
8
7 i
6
S s
3
T 4
o
Tg 3
'2 2
1
N N
S P P LD P00 eI oD P @) PN D P @D o
\\‘b\&b\A‘§~V°°§$»A‘2@AQ@~\&A&A§;$°§QNAQ\Z‘?‘D‘A&A&A‘%QOE‘?&\\Q&\\Q@\\é‘\\\‘s\&i‘\s\"\i;‘\io‘\iood\
[ Sequence Frequency Graph ]
J
N
[ PCR 7|HE HAL] [ NGS ZAL]
NGS (RIMICH ¥7| MY E M Next-generation sequencing) MRD 0|z MRD Z&
Z4A} BB 1. NGS ZAL 4O 2 J|= ZAIQI PCR 7|4t ZAIELH =2 aigE 2
O|HMof| &7dstX| 2ot =2 22| AM =N AEE 4 JUSLICE
2. RT-PCR, FISH?} Ef2| EF 077} gi= At AALE &~ JASLICH

a a a

¢ GCSAXXE «p GCEAXIEM «p GCSYXI| XU :
16924 Z7|= &2IA| 7|57 0|32 3082 107 ACCREDITED
TZHMIE]|, Tel.031-280-9900 Fax.031-260-9087 AFEHE. https://gccs.channel.io www.gcgenome.com




sysmexX |

Oxford Gene Technology X
>

ogt

G
AAGT“

% AGC
™ \|

)

Let our expertise work for you

e Cytocell® FISH probes — a comprehensive range of probes for haematology,
pathology and constitutional applications. All probes demonstrate tight, bright signals
to give you the confidence you require in your analysis.

e CytoSure™ array products — Labelling kits, microarrays and software designed to
offer superior resolution and data quality on the most important genomic targets
across a range of applications.

e SureSeq™ NGS products — an extensive range of next generation sequencing (NGS)
panels and library preparation products delivering unparalleled coverage uniformity
and confident detection of low-frequency variants.

Oxford Gene Technology - we have all the bases covered

A|AHA IR0} Tel. 1833-5366 Fax. 02-3498-5312 www.sysmex.co.kr
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