Korean Society for Genetic Diagnostics

KSGD

June 2023

|2 | ™ Hicomp Int.

Focus on

FUNZGAL 7[€r2] L1°40t B ZA;

Technology Trend
llumina Connected Software

0 28 970 HE 7rs /UM TIolE

2X 922290 HEY YY

Notable Research
XL X| 20| AAAIHOIA 2Tt S TtX|O

=TT e

7|04: Oj= YHRI2UL|(ACMG)2| ‘JFOj|A
21 2{SHOF & ArY

BHY[LA
=TT
2023 CASPRIGHRMSHD| H|18At ShaChD] 4x)

OIAFK| a
(= Ne) o
MY 0|442Q| AAK|D[O]22012)|0] ZAL X|H

Gene
A BHHD

) CHEHRICH 2 53]

mt — =TT -
H Korean Society for Genetic Diagnostics




FOCUS ON

S MALAEES 27|0f RITHstn 34 27|0| £ S40| 2Mst7| Mol 2|28 Al&6t7| st 3=
HMAHAOA O 1.44Ho| Aot MEZAANewborn Screening, NBS)7t A|°”EI QUCE NBSZ} Al44ot
O] AL IMot= 0Pt 30| S5t NBS AAIS| CHet 28 S7t £ 0 HCCt 0|=2| A2,

Recommended Uniform Screening Panel (RUSP)O{|A] 2 2t5H= SiAl 21t 4= Zl‘-* 1587t 27Z0I|M 35&
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(1) 0|=2| BabySeq Z2ME variantE E115t1, Ao £ U HeE It
1CtA| BabySeq ER2HEL= ALZAXHExome se- U FRe= 0|2t HAE FHA EAS A|YSHALTE
quencing, ES)7t A4+ 440t A SF LYot =
of O|x|= 224, el A L FAH|H JS Hotst 2) Sl LMot MEAAIRL FHA|HAS] H| 1
7| 23l 2015EH0]| A|2t5H0] 202230 120582 HEZAQI NBSLt ESC| H|u= BabySeqod| 55
SSotl ZZZACE 2CHA| BabySeq Z2HEE= MO SO & 7HR| HALS SA[0] ISt 159
Crot TS EO| Aot Alddore| MEHAIZ dARA (YA LIH0H127H 0 SS 21440 32F)2 0|2
A&7 | MEHAHWhole genome sequencing, WGS) 5t IItE|QUCH ZAnts H10M BS, 159% 2
O| A3k WISt 2lo 2022H01 A|2HSH0] 2025 1322 F ZAOIM 25 34 208 2%, 1
EA7t2] 5008 SS2 SHE= 2IStE|10 UCH & (Biotinidase deficiency)2 & HAM 25 &
NS EQC}H £ CH2 9H2 NBS @A/ES 2440

1) BabySeq Z2HE 1CHA| 1,01 F7E2 LYY =2 SQUL[QUCE LIHA] 15
BabySeq Z2HE G2 = H4 Aot & SS Y ES LY/NBS Sd0|U=4l, Ol= 25 NBS
Adore| & RS EZ Y&, 2 TS E LYO||A of Zatz|X| Qb2 RHESO| sHEstACt. ZH2te|
HtE HER|E £ BEX|E + ES2 F249 A A 2/340| ZAfst= Ol2{st 2Y*| 2=
HYE | ACH ESS ATt 3%, 27|28 RSt NBSRt ES HAIZRE &5 Qs 27t 42
L= 20P7|0| SA 7hseh ety AdE RHAL HAHUZ AAfote A2 = 4+ U0t
£ 2AM510 pathogenic &= likely pathogenic
®1. NBS % NBS 24 Total (N)

« Biotinidase (BTD) deficiency « Cardiomyopathy (MYBPC3, TTN, VCL)

« Late-onset CAH (CYP21A2) by GS, false posi- |+ Hereditary breast and ovarian cancer (BRCA2)

tive NBS (thyroid) « Supravalvular aortic stenosis (ELN)
* G6PD (G6PD) deficiency by GS, false positive |+ KBG syndrome (ANKRD11)
ES A NBS (amino acids, thyroid, severe combined « Atypical HUS (CD46) 18
immunodeficiency) « Glomuvenous malformation (GLMN)

« Cystinuria (SLC7A9)
+ Non-syndromic hearing loss (KCNQ4)
« Lynch syndrome (MSH2)

* Hemoglobin FAV
* Hemoglobin FAB
=d « False positive (7): thyroid, homocystinuria, 132 141
PKU, amino acids

Total (N) 12 147 159
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712 &5t 2132 short-or medium-chain acyl- SHA|2H 11 20| FHA|ZALZL Al44or MEHALZ
CoA dehydrogenase deficiency (6) 0|11, Ct2 0| 8%|7| YlsliM= s =[010F & ZA| = ZAHStCt,
©2 hyperphenyalaninemia (2), Mucopolysac- /M BabySeq 20N BX FAAEAE 7|2 2
charidosis (MPS) IVA (1) 2 &0|ACt. 2o oA Eol StAIE 2t 1 0|2 Qs S A9l
M BONR|9 BAALQA|ZHE B 4Y O|LHR2 AVYor MEHALE 23| CiASH = oj2fE = U
o, ZAL Z22tof et 2 SR tEE 34 BF 2| =20 Ct CI222 FUAZA 2 20| He(of| Chst 1
MEEH 22 2|22 HAE SHote 82 Oy A7t TRSICt, Ofote 0|2t &SI S Jtsd
ot o|2 A STt A Y= ACHE2) o7t S8t At & 4 T £t F7|2HH 0]
O] 22t Ao = | L AtsstE B E20 A 24|, 22|10 0|2t Yol ¥
Ao 2Rl S 0|85t 41455t 2Tt olg & Ol Cist 24l = 12{E B7t ULt Y= =
el 7tHsH e Eojxe A2z & 4 Ut TotL, FUAHAIE 2 S o HE 2| =2

£22, LIOp7t Aligor MEHAS| X HE Etfist=
(3) 43 Qo APLE A2 MYECE

o
HAL| 54 BOIFE ARRtD & 4 UCt 2
2 0| ZRUEL Of 22 40| A0S Chye

2ot Z0|E2 ti¢ 2 ¢4t 22 HAZ| 00}

Stal, AtelH B|Z-HOf tist =
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ne
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C()r?]zer;ctig)e Final diagnosis - - ct-ir(i)rr?((e(;cgys) Treatment plan

P2 40 Mucopolysaccharidosis IVA 5 12 Enzyme replacement therapy

P5 0 SCAD deficiency 3 18 Avoiding fasting and frequent meal
P6 8 Propionic acidemia 3 L-carnintine, low isoleucine/valine diet
P10 0 Hyperphenylalaninemia 3 1 Avord Un:f;ﬁ;i;é;f;mem &
P14 0 Citrullinemia, type Il 2 Low carbohydrate and high protein diet
P36 0 MCAD deficiency 5 19 Low fat diet, avoid fasting

P41 1 Congenital myasthenic 2 2 Acetylcholine esterase inhibitor, salbutamol

syndrome

P45 0 Alpha thalassemia 10 22 Waiting for stem cell transplantation
P46 21 Glycogen storage disease 1Xa 10 22 Corn starch, low-fat diet, avoid fasting
P111 0 Hyperphenylalaninemia 1 8 Avoid unnecessary treatment

KSGD NEWS FORUM | FocusOn 5



TECHNOLOGY TREND

[llumina Connected Software
7 9% A7l 4% 7158
34 dio|g 24 Y3 E2=$-0] a4 Y

ZMICH Al 24 (Next-generation sequencing, NGS) 7|&2 &&3%t & FHA| AlZd (whole-genome se-
quencing, WGS) 2! A2 A& A2 A (whole-exome sequencing, WES)2 w84 A& Ha ¢10] 1al4
o
=

T2 978 4 U2 5 ZUCH 0[2{3t assay= 97 WS 2 KA} Holo| AlY U S4 sol
C|

IAE2RE 7t4 3} s lllumina Connected Analytics
lllumina Connected Analytics= QIZEOHEIA (informatics) HAEZRC| 2F1 ety 20| £&53 2|6t
LSt RAA| HO|g SSHEYLCHIE 1). Connected Analyticse HTAOA| CE2 22 7|sS A3
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=2RE AREO0| AlZot= EHEA0l e|aAs &
£3t= lllumina Connected Analytics= S5t Of
7|;IME ARZot 4Ol = 1S MESE ME
AASHOF Sh= =26t T MIZE (single-cell) Al
D2AHEOM QAFYT 729 WGS Z2HE0|| O]
27|72 et 2ol RIS AldFgLCt ot A
A= lllumina Connected AnalyticsE AR Q!

AEE 71710 st S 4+ AU

=
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1. Illumina. DRAGEN Wins at PrecisionFDA Truth Chal-
lenge V2 Showcase Accuracy Gains from Alt-aware
Mapping and Graph Reference Genomes.
illumina.com/science/genomics-research/ articles/dra-
gen-wins-precisionfda-challenge-accuracy-gains. html.

Accessed March 14, 2022.

2. Internal data on file. Illumina, Inc., 2022.

3. Austin-Tse CA, Jobanputra V, Perry DL, et al.
Best practices for the interpretation and reporting of
clinical whole genome sequencing. NPJ Genom Med.
2022;7:27. doi.org/10.1038/s41525-022-00295-z.
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Ot .HFO|2{ A (Adenovirus)
ZEI0|2{ A (Rotavirus)
L 2H}0|2{ A (Norovirus)

Z-Z 24tE| (Campylobacter spp.)

Atodlaty (Salmonella spp.)

Al 22tz (Shigella spp.)

AEHM & Enterohemorrhagic
Escherichia coli (EHEC, Shiga S 4 E.coli)

Yal

tH&# (Escherichia coli)

SIZEEA QISR

(Haemophilus influenzae)

2| AH[2|0F 2L AO|EA|L|A

(Listeria monocytogenes)

£t (Neisseria meningitidis)

B AF& Y # (Streptococcus agalactiae)
HEAHE R (Streptococcus pneumoniae)

QllE{| 2H0|2{ A (Enterovirus)
CeZXIHO[A 18

(Herpes simplex virus type 1)
CEZTIH0|R A 2

(Herpes simplex virus type 2)
TE-CHMZTIHO| 2 A
(Varicella zoster virus(VZV))

JEESIA L|QEEDA/TLE|
(Cryptococcus neoformans/gattii)

I3 0|2=2tX|0f
(Mycoplasma pneumoniae)
x| et 2 Eat
(Legionella pneumophila)

20XHHI0|2{A A (Influenzavirus A)
FAXtHIO|2{A B (Influenzavirus B)

7|8 ZH|HFO|2{ A (Respiratory syncytial virus)
It QIZZAIXIHIO|2 A (Parainfluenza virus)
OIH|HI0|2{A (Adenovirus)

SARS-CoV-2
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(SHEREMAI7|
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HiC| &2 Ly
ZLobR
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FHHtm 2
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olA =2 x|
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AT
iz

A% (Trichomonas vaginalis)
oto|ZE2tA0r HLIEE|Z
(Mycoplasma genitalium)
S2t0|C|ot E2tROME|A
(Chlamydia trachomatis)

QZ (Neisseria gonorrhoeae)

oA

fota (Enterococci)
P T = M 1A (Staphylococcus aureus)
| A& (Streptococcus pneumoniae)

tot

2 0

tH&HR (Escherichia coli)

|t (Klebsiella pneumoniae)
=& (Pseudomonas aeruginosa)
OFA|H| EEIE Hf2OH|
(Acinetobacter baumannii)

ZtC|ct 2HH|ZEA (Candida albicans)

mecA

vanA, vanB, vanA/B

KPC, NDM, VIM, IMP, OXA-48
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o CHEME  KAPA Hyper Exome/Choice/Explorer, cobas CMV, cobas 6800/4800 system
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QUCE, ZISHHAAAI S (Core Lab & Point of care Solutions), 2XFEITHAIY E (Molecular Lab), ZEITITHAR
(Pathology Lab), 14t o|AFZH X| 2! Al (Clinical Decision Support), 2= 22| AF 2 (Diabetes Care)2| 574
AMLREE FHE|0] YoM 2H4TITH HRl Sl A I 2 M N2 ZITA AR MHIISHRO| K728 2
MI17| L A2 E2 YU HE HALE 717 |2t HLEFT| S SRR A |7]0] 0| 2= BR[O HE ZEZ
SHREARTIC # 2|28 2x1 o Il 22 MA| HI2IZITHIVD)IH S| ME7(0|Ct 2019 St = 7|ghe] JAAH K|
Ci|o|Ef ZE24E U|H|mto| FHE E(Navify Tumor Board)E ZAISHH CIX|E AAAH 0| FYof| 24 ZIE3MCt 53,
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H, A0t 2t XY SO RETHAIR|ZH 2SS ol 7|2l A2 A MU S Loty | flsi .25t AL 00|27
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= o oL =Eo=29o
Al(Aon Hewitt)0| M3t $t=2 £| 19| | & (Best Employer in Korea)’ 242 20154, 2016\, 20174 33| S
2 AMMOMH, 201954, 202010l = Great Place To Work Institute =2t ‘CHgtRI= 2517 | £2 100CH7 |20 MA |
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Seoul Clinical Laboratories MOl AAZ2MA £ S S MAR SF0| AA |22 K2 |02 199213 PCREAH THE B 24A[2H=A

B DA AR =Rl H| Rl 1998 L | X2 MIAIX H - 2t2|7|2t2] CAP(College of American Pathologists)

Meo|atstanA & ZHE Q15 S 2S5t 2 vixi{iX| ZAe] E ehakS 2foH XXl LS 0|0IKTH S| OFA|OF A|CH RES S A AH
S HIZY SCL2 Aty - FlThH - FRPEICH DTHHA - S M 5 127 ZAHE A0 40004 Z2f 2| M |
£ 564,000 7§ HAL =S AlRHE 4 QU= HIAF QI HAAABLS 29UCE ot OFL|2E SCLE HAtM b=
T2 7|EENE, QZ7|7|ALAHHE § HFMES PHH H7|E2 Aot 2otE 2o YMRACH FEE
LEEH MR AT0IES A EXIAA A HARH W2 S2, ALARXIY, QxS 230l 0|27|7HX] SCL
A5 ghatol st n QICk SCLE 2LiatotL|at QFH 7|7H MohR o1 - BM S HIEt O 2 ool 2|2 7|
2t IEHAIE F=6to] 2 it ebx|of| = 7]ofstn AC.

G == Gowd

CHEHE  lon TorrentTMIonS5XL(XHMICH E7| M B4 7], NGS), CytoScan® Dx (Ot0| 2 20{2|0], CMA)

SIAFATE WEZIA ALO|AE|Z! (ThermoFisher Scientific)2 & M| 5001 7 =7t 2k 70,000 2| Xl IS 3t &M H o=
$20021 0| A2 ShMSH= MIAIE Q! st S|ALRILICE MR I A AO|HE|Z2 DHE0| MAS B HZs

Vb
o 5 K

S0, QFHIBIA| OHS 4 QUE S SECHs MRS 71X| 1, 228} S0} ol £7, 2ashEA] Lh 82, 247} Tt
WS MALO|QEIT # THA 9 OJOHE JH, AIBAL AR ShANO F2f8tT QUBLICH

CHEEHE  HIQIZITHE | 27]7] & Next Generation Sequencing System

i < ZAAE pCiRHto||C|FL S A27H : Dow Biomedica is a market developer & distributor of in-vitro diagnostics
Humina' e 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

10 CHQ HrolQuicizt

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.
p-A20|LtT 2|0} Z|AtATH: There is a dramatic ‘DNA revolution’ happening today and Illumina 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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- CHEX|Z BRCAaccuTest PLUS / HEMEaccuTest / ONCOaccuPanel / HLAaccuTest / NGeneAnalySys

o SIAFATH  NGS HUTICHMET | AHIHi0| 2= BT 7|&2HT 7|4 ZeS Sot AU Z;E =02 2K HLX

N G ene B | 0O EH7|4S MESHs 22 Mol 2 34l 7|RILICE AFIH0| Q= 20171 2L A% NGS 7|8t 934 Qupet ol
LhAQ MUTICH RIE AFSEIS AIKIOR ool Tjel SR AS RAIHESIY HUTICHHIE S Clokst A
= DEZ2|9E 1511 UBLICH E3t HBI0| Q= A0 HTHE QRH| HO[EIS Herstn 247
S A QTR BM AT EY OIS ARSI HIZ T} B HZ51T YALICE Hetst A7), Mmet 45 U 15t
£17]% 52 S6) AN B HS SO, H|Ate| HUS|Z MHIAS s FEHHIED ZAF ME|A 25 o
AzbtolR # 2% BRI AYS 5 s

off BH2[stn S LICH o XAl iy 7|& 8% 8l =S Soff TR JHof Thef
o 2OF TN S FFTISHD, ehefd| 22 E SHITICHCDx), 2| ofl =2t of|Z0i| 2ot HA| WA, ZYE TIet =of
OlME ZHAIERI kS BESIH 7|& S A S XS5t QELICE

- CHENE J|ERCH 2K (AZ Alliance product)
HBHE 0HS 7| o SlAl o4 E BiAl S 71

Lynparza“‘ « B|AFATH  MSDE= 18914 A2 0] 130 o[ Ak F M| AlZHE 2| Aol 2|0] U oI, WAlg
Al [u]

QL vz
e o @ 217 FAlo| BO|2 HISHSIALE T Z12f8t MIAS BHS 0] 7ka YIALICE ¢ Z 41| tlo|2 Fotel A=A of
olaparib ...l THIVE Of2atE EaE o ms M2E ST S MHS oJpiste Dol ot RS 9o AMS Cretn
QUELICHL AHOZ T MHS FotT 40| RS £0|= A2 2T & (Inventing for life)'S 0]01ZF ZHULICE MHS

Tt O L2 &8 Pt=E A, “Inventing for life”7t MSD2| §$H H| T 0| Xt DM IL|Ct,

= OLAEZR|H| 72t =MSD #

CHEX|Z DES/CMA/NGSINE/G-NIPT

+ GC Genome < SIAIATH  GOSARIRISS GO AR RTAZA SR XIBIAZA A QEK L REX ZAISL QFREA 24, JHol o
m 2612 015 5 RXA 242 ST TE MHIA AIYS THoID YBLICH GCSUAIXISS I3 QWA 2
SHES B2 S KRS AH6I0] AL TICIAS HIRILID, SEA| 24 Al 2t S Lt
Z L,
GCAlEs #

CHEMZE  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.

CHERE  HQIFITHe|27|7|(NGS)

SIAFAE X3 ClA&2 2017 63 A2I0[2H "Everything About Dx" 2H= 7| 27HX| & HFEESE NGS(Next Generation
Sequencing) 2412 7|2tO 2 Bt ZICIAIY S MIZ5H0] 42| B S S A|7|=C 7|0fSt R} RLICE 2|2 At=
oo 2 ohs ZITtsh= M| AMH|ZALiquid biopsy) £0F ctDNA(cell-free tumor DNA) £ 0|83t @te| 7| TIT,
K22 o2 2T eAK|2x Z0HE BAMSH=s HAHWHE FHOE A2l of ofZIst o L&LICH
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o CHEH|ZE  Alinity m, m2000systems, VIP 2000, Bioview system
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SAOHE # EHQIHIES MSELICE M A2 2Atol= TITtelsl, ZRFEIT Jo, eat, Y AIRRI} IX|s A2, ot
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navify® Mutation Profiler

The power to do more
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Highly curated evidence-based knowledge base

navify
Mutation
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Variants Clinically actionable Clinical report

mutations &

Simpler Smarter Up-to-date

Report Curation User Interface Recommendations
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NGS, next generation sequencing; VCF, variant call format; BAM, binary alignment map; LIS, laboratory information system; EMR, electronic medical record; API, application
programming interfaces; AMP, association for molecular pathology IPMR_26062023_000069 Not for Diagnostics
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lon Torrent™ GenexusTM
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Genexus System= &5t Oncomine Solution

ME I M AFO|HE|Z| lon Torrent™ Genexus™ Dx Integrated Sequencer= 7H-tet 2S5}
S L£r2 o AFE flet Ciefet (iE2|0[8S K-S LICH

Solid tumor-FFPE tissue
Immuno-oncology research testing solution

solution ¢ [on 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|QIE|T 2 MA S5H5|A} ThermoFisher
NSA| 2T Z™R 281 £ QALY 125, 06349 | HEMS : 1661-9555 SCIENTIFIC

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



illumina’

Empowering
genomics-based
research and

INn vitro diagnostics

Discover ’
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Early Detection of Cancer

ctDNA Hix|MH SEHE
AIthqu d®

IMBdx(In My Blood Diagnostics)= & L Z2F Q2 DNA(ctDNA)
248 Sof &2 TIctetn JielH =S FUC S E ot I KL
oA MY ME7|FYLICE
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O|E S3ll ol Ztrat X[z EAls HAMstn AELICEH

Alphaliquid® sz

2% Line Therapy

- - T Line Therapy
Diagnosis

Adjuvant Therapy

CtDNA &
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Platform Screening Detect 10,100,500
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Alphaliguid® 100

Alphaliquid®100 ZAt= 3~47| TN THet otxto| wolf LY
ctDNA(circulating tumor DNA)E 241510] 11874 2 Xt HO|E
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