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On-premise Server lllumina Al2l& AAE] LY lllumina 2EHRE SHS
HApg A lllumina
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Truslght Oncology 500 v ve v
portfolio
SCATAC-Seq v v v
Imputation v v v
PGx Star Allele Caller v v v v v
lllumina Complete Long v v
Reads
DRAGEN secondary £
analysis for RPIP and UPIP v v It
a. 27E= DRAGEN AL EQ|0] T2 ZSUE0ICH H0|5tE 2 XMt HE = X "EXtof A 29,
b. Kmer 877|5 7|8tC 2 ot= BEFRTASt H o2 oz O g2 =7 XIE o F.
c. lllumina Connected Analytics 75 E&.
oA H=: M-KR-00109 v3.0 KOR
A HEYLICE, TITh Hxtoll= AH8Y 4 el&LICt = ZM: M-GL-00680 v9.0 | 3



DRAGEN SECONDARY ANALYSIS

DRAGEN I EQ|0= 20| NGS HIO|H ME T2 M9
22ME X ooty| 2{s 2HEH0f o= CI0|H A (2
X|ote= AAEISLICE DRAGEN Secondary Analysis=
2 F0{22E AIZHE Hadsty| f/8 SH=RI0] 7t (hardware
acceleration) & 2= T2 324 JHs Z|0|E 0f2|0](field

programmable gate array, FPGA) OF7 BN E O|SStASLICH,

DRAGEN 24 ¢12|&52 2842 F 7HK| XA H|o[E
2 M7 7|2 220 = 7|0fStHELICE AR HE2 Al
Lol M &1 Al 7tsot 2Z2|0[A (on-premise) DRAGEN
Secondary Analysis= ZE caller®i|A 40x FH2|X[2] HE
SEM|Ol CHSH NGS HIOIES of 352 ool H2|'d 4 Q= B,

HMetel o Hol¥E HEots dEHel RE 2L Yoz E

0|2{st =10l 8AIZH0| 'Ei= A2t A QEIL|CH

Of=22| CHEE NGS UIO|H IiYs BCt HA M, #te| 2
37g 4= U= DRAGEN Original Read Archive(ORA)
7l&E H85t0| 7|E fastq.gz YA FASTQ ItYS £|CH

1/5 37|2 24 2= (lossless compression) 2L LY.
DRAGEN ORA= 2241 €25 Al FASTQ IFQ N2 HEE=
JHE RXSHH £t S| et 50~70 GB 2712 FASTQ
oA e of g2 LHof| L=BIEE UBHEOZ AL = ZHo

— o Tl

* DRAGEN v4.30M MSE= MRJD, VNTR2H 22 MER
specialized caller 10| DRAGEN Server v40lA HGO01-HG007
EZE SHES ME8H E2 lllumina LS CIO[E{ 0] 2AHE.

a

BAM/CRAM

aE

S(species)2 K& = AUSLICH EoF DRAGEN Secondary
Analysise= 0421 EFA0A CO|H ThY g X5t
21 IS WMt CHsHA 80| 7tset mo|Zefels

xﬂ_A_oH_|[|.(—| = 2)

FPGA 9 S12210] 742

NEE 7Y 7St FPGAE HIO|A Z(base call, BCL)
ord #Het oiE, H&H(alignment), 23 (sorting), = 2=
E)\I(dupllcate marking), SF=EEEI H0| @& (haplotype
variant calling)dt 22 |TA 24 L1253 St 7t4 S
A8 N EEMOoRE Foid 4 ULE of FL|CH ||Ium|na_
FPGAS RHME 7IHtC 2 CHf ot DRAGEN ¥ IHO|Z2tolES
HHHFOE'OD# Fofct Moty x2y 3l NS MBS 2l
&s| mo|zetolg ?JHIOIEOH'_ ZI¥Sta UELch

AAH 2 mEHA

AT XH= DRAGEN Secondary AnalysisE 0|Zdf

Q1Zt(human), HI2!1ZHnonhuman) &&= HIEZ(nonstandard)

AHEA (reference, &% FTAM)E UE MM 4= QIELICE

O|FHA| BHE BllHEA = AAE 2ilHHA IHAE X[

2E DRAGEN Hof| AHEE &~ /UESLICE CHE 22| DRAGEN
oHo|Z=2fel2 hg19, hg38(HLA ot L= N2l), GRCh37,

CHM13v2, hs37d5E LH& X|IgfLICt & A+ XH= DRAGEN

2L
AT EQE Eoff Chst Rt EF Eot DRl BE

[y

Multigenome(Z2HI) B|HEA 7|52 = HE8 = +
USLICE

a

BAM/CRAM

E %

BCL  FASTQ generatlon/ FASTQ Mapping/ BAM/CRAM Position Duplicate VCF/gVCF
demultiplexa aligning sorting marking
ORA compression A %
FASTQ.ORA CRAM/BAM
12! 2: DRAGEN Secondary Analysis IF0|Z2t19] 14 — ZF DRAGEN IFO| T2l Mot 2240l 2401 Heot A&l Lol thA|=
T UAS. CHFor IHY HAo] ALE & OH-IEf o2 7HX| Aol 241 At I MM E X[@sts REME 2431 1= DRAGEN Whole Genome
Germline(CilA]) THO|I2tQl2 HAPXIOl|AH| SEetel Helg MEoto] 7H7elo] fst= Aol mls WM JHse

a. BCL Convert= 58 88 =72% A8 7ts.

2M #15: M-KR-00109 v3.0 KOR
4 | Y= E2M:M-GL-00680v9.0

M

ol



DRAGEN SECONDARY ANALYSIS

FEFA

Jfo

WS HOZIRE AZHS SXISHHA £
otefer 4 QU&LICH DRAGEN 2 Z EQ0E= TS 8 Edif
S2ro| Zstof 7|04 gfLCt,

1. NovaSeq™ X Al2|=, NextSeq™ 1000 %
NextSeq 2000 A|AE! X[ — 7(7]0f LHE=[0] =
22 E(onboard) DRAGENE 12/9| E(run) & 222

H(flow cel)d =2 ¥(BCL Convert TtO|Z2tQ!

ATt MENSE IHO| 2kl 3THZER] Z[CH 4702 & SAl
AHE)E SAll| A THs LT

. HHAE 2% (Burst Capacity) — MZ 9| S7t2 ¢l

AAZ0| 50{h 2, #OollM= lllumina Connected

AnalyticsOl Xl DRAGEN Secondary AnalysisE

0|23HLt BaseSpace Sequence HublAl DRAGEN

g o|g8el SHRL0M FF B2 H8Y

ocoo= 20O
USHILHIE 3).

bal

t O| AE{A

A 2 = — StLtel DRAGEN
22t DRAGEN IHO|Z2tolnp X = EF2 HE2
o & AGLICE Z2Y % 284S ZE DRAGEN

=
E9J01E 0|85tH EHOZt2E A|ZIo|LE 24 Hit

o
=2
S
= &

o b == 11

=]

L}

25E DRAGEN
(NovaSeq X Al2|=,
NextSeq 1000/2000)

ol

BaseSpace Sequence
Hub L DRAGEN

-4 80ld

07 3 BE HONGS &4 Qg £53h=7Is

1o

|

0K

St Cheet

| 1742}

. SN2 A7 FE — DRAGENS| AHH =&
oHo|Z2tels o|gd EX IHo|A ABOZ &£ RN 2
|

FEE 4 ABLICH

i Ect S MA|E O|L|ME|E — DRAGEN Secondary
AnalysisE 2 TS E(cohort) HTE fIoh ZtASHE
IAEERE NBSIH, =2 YL E RTX HO|IE
AESH= Hlof] &M At = Cieret mo|mefels 23
AUELICE. DRAGEN gVCF Genotypere 4= 701 A
=818 749 gVCF(genomic variant call format) IS
FerstH 7|1 HiX|(batch)E CHAl M2[SHA] 2l M22
HHXIE FefefLIC £ ORA Y=C 2 AERX| H|B S AU
=

B A2 H3 X — DRAGEN Secondary Analysis=
2ot E2H0E RFNM|C 22 300, A& AL 1000
Ol&fol B HHE|X|E 2ot &2 AL AHY 2ME

IT -
XL/t ol2fet | AlEd qge

(deep sequencing)

Zorst o1 9l 87 R T3 el pet 22 | Eofof
|8HLICE

RIAEIA (instance) =

Z0j| 0X|= &g 10| 2 HRE efulie 5= AFLICE

&

HE|Z2tRE, Bring
Your Own License
(AWS, Azure, GCP)?

3]

lllumina Connected
Analytics LH DRAGEN

DRAGEN
On-premise Server

Hir
mjo

ot
A

A
1o

DRAGEN IO 2ol M| A F4M

a. Amazon Web Service(AWS), Azure %= Google Cloud Platform(GCP; 2| QM| A) 2| M| A B2 |llumina EEXHOIZ 22l

24 HZ: M-KR-00109 v3.0 KOR
A= 2M: M-GL-00680 v9.0 | 5



DRAGEN SECONDARY ANALYSIS

==X HL ©

DRAGENO| M[&3dh= Crebet mo[Zatel 2Ief|0|A,
S2HRE E= 770 LHE £F4E Sl AF80| 7ts5tE=
2 20l w2t 7ty Mefet 5485 MEoHE ELChE 3)

DRAGEN On-premise Server

DRAGEN On-premise Server= 224 AEE[X] EFH8S
0|83l NGS HIOIHE T3t MERILICE A# 0| 2tz &H
raw datac 22 HEXI AE2 Sl A[EY 717]0|M =22
AEZ|X|E TS E = CHA| DRAGEN Server® TS EILICH

1 CH2 DRAGEN Servere= AL AMElst 2 3222 S
AlSisHLICEH 240] AR EH AT EQo{= M= 24 Zo}
oreg XgE 24 AE2|X| ?|X|of| MEELICE. DRAGEN On-
premise Servere Chait 22 &g M3 ELICH

o OfLtel HUME 2tel QIEI|O|A (command-line interface,
CLI)E Sl DRAGEN 7[&2| @t 74 X

« Z[T 30719 7|E HRE AAEA CHA|

« 40x FHH2IX|| 21ZF FTH| 17H0i| TSt NGS HIOIH E of
352 L X2

NovaSeq X Al2[=CS] 25 E DRAGEN

NovaSeq X Al2|=& NovaSeq X Al2| =7t i M5H= gichot
Lo| HIO|HE X[t S A& 25 = DRAGEN Secondary
AnalysisE Sofl Dot kA0 Xt SSHE 248 ®Z L C,
252 E DRAGEN 2ZEQ0f X|EZ2 BCL Convert,
Germline, Somatic, RNA 5! Methylationg Z&dt= NGS
A(E 1)S Sclf 2kt 24 3L ORA &= 7|52 FMSLICh
22 E DRAGENS2 CH21t 22 HEE 7IX 1 Q&L

. =400 2%t 24 mo|Z2t0l SA| A

0%

o 1209 B & S22 AT 2o Ul 71X A SAl 2 7ts
« ACH1/5 272 RELOHOH &= 3l 22X 5|8 2

o 5E O[& A Al HAE[= 24 HE0] NovaSeq X AIAH]
TOH & 57t

2M Bl=: M-KR-00109 v3.0 KOR
HE ZM: M-GL-00680 v9.0

NextSeq 1000 & NextSeq 2000 A[AEIC]|
=25 DRAGEN

St

L

rot

NextSeq 1000 & NextSeq 2000 A|AEIO|= A5t

2Xt 245 M3st= DRAGEN 2 EQ0{7F LHEFE[0] QI

DRAGEN 2ZE0{= AFEXL £lotMel 2T Q1m0

2t QU0 MBI HIM BV BF MESH 248 st
BEMZNE USLICE 22 E DRAGEN AZEL0{=
s A (E 1) TYot= Tto|Zatels M6

i 2 ds0| ASE H U= ML

0

) BlHRA 24 A5H E

I}

[> O ox

=
=

[ ;an HO
mo Z mjo
5 |

OF

ofm

»

e
oH
o
=
4
0z

ol
[¢]
=

. 225 DRAGENS Ct31t 22 &HE

o Z
=
o g
-l @
02

3
v
™ |d

[a¥]

HSgLct.

25 E DRAGEN Secondary AnalysisE Soll HIXIE AlZ 4
AAEN S XD 270 Feth oty

o YIE DRAGEN QIZEOHEIA (informatics, & Est)
mo|zatoloy chet MM A HS

o BFEHEAZF M 20 EE Vs

BaseSpace Sequence Hub

BaseSpace Sequence HubOllA 08 7tsot 22t 7[8te
DRAGEN 2ZEQ0] XSS F&otn 22801 2Aot
OfL[2f QHtot MENAH|IQL oot 2HEtd = MSLICh HE
THELE A5 2O0Fof| A2tgl0| BaseSpace Sequence HubOl|A]
DRAGEN £~ EQ|0{E 0|83l ZHHSIH HE ZARtO = 24}
BEME g & JUSLICEH BaseSpace Sequence Hube
lllumina 7171& & E 2HoIM A8 = U= sl FLIC
71710l M BaseSpace Sequence Hub®E f= 2+l Cf|O|E{ 7t
HEED 2 AP Fel|o|M(curation)E M3 Chot A
AAls &7 oIo|HE 2tefstn 249 & JUSLICE Amazon
Web Services(AWS) 718te| BaseSpace Sequence Hub&=
Ef%ﬂl. 2o X2 7}‘X|_T|_ OIAL_||:|-.

ETC oo= PN =]

o HHOP| HE ZATIO 2 DRAGEN 242 dddst= 254



DRAGEN SECONDARY ANALYSIS
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lllumina Connected Analytics= 242l 22t
HFO| 2QIILOHEIA (bioinformatics, MEHE 3}
AKXt O|E 0ol QHEst & 7Hss

ool 2fol HE[RBA HIO|HE 22|, 241 A Mg &
UELICH A= Hllumina Connected AnalyticsOllAf A
I§7|X|(prepackaged)E THO|Z2tQl E= HAE THO|I2tRl0f|
S 7HE =72 DRAGEN Secondary Analysis A&z

Argeh 4 AELIC

20

DRAGEN Secondary Analysis= &26t0 X2 0|H
ZEXMQI NGS HIO|E 2M0f AFEE|E= CHYTt AT EQ|O
S E oL IH7 X2 | Ms st MEYLICH @2
2= DRAGEN AZEQ0 HIE SM & AX| T2HE 9
SYI 20| THE Myt 22 HS MES AL SEALL
D2HEN 275 = Y1t YIEZ 0] 7HE LU H I
HiZ SMS 2geh AH8E =~ UASLICE DRAGEN Secondary
Analysis= X|&XQI NGS 7|&9| o] 2oty 7|1&
I}O[2fRlo] M9 H5E RAIY = UALS A&t YH0|ES
M=ot Uom, ol JHLE motch Aj22 THo|Zetels
A& A =718t USLIC

I

i

RN

Ml &

DRAGEN Secondary Analysis X[ HH[O[X]|

iHlumina

Sz Tok(eh=) 080-234-5300
techsupport@illumina.com | www.illumina.com

© 2024 lllumina, Inc. All rights reserved.

DE HEE llluming, Inc. £ 28 ARFC| XpAILICE

E3 MHE FE= www.illumina.com/company/legal.html S EESHIAIL.

M-KR-00109 v3.0 KOR

Ozt

—

1 =7

HO

The food and Drug Administration. Truth Challenge V2:
Calling Variants from Short and Long Reads in Difficult-to-
Map Regions. https://precision.fda.gov/challenges/10/results.
Accessed March 14, 2022.

Catreux S, Jain V, Murray L, et al. DRAGEN Sets New
Standard for Data Accuracy in PrecisionFDA Benchmark Data.
Optimizing Variant Calling Performance with lllumina Machine
Learning and DRAGEN Graph. lllumina website. illumina.com/
science/genomics-research/articles/dragen-shines-again-
precisionfda-truth-challenge-v2.html. Published January 12,
2022 Accessed March 14, 2022.

Mehio R, Ruehle M, Catreux S, et al. DRAGEN Wins at
PrecisionFDA Truth Challenge V2 Showcase Accuracy Gains
from Alt-aware Mapping and Graph Reference Genomes.
lllumina website. illumina.com/science/genomics-research/
articles/dragen-wins-precisionfda-challenge-accuracy-
gains.html. Published November 9, 2020. Accessed March 14,
2022.

Internal data on file. lllumina, Inc., 2022.

BiolT World. Children’s Hospital Of Philadelphia, Edico

Set World Record For Secondary Analysis Speed. bio-
itworld.com/news/2017/10/23/children-s-hospital-of-
philadelphia-edico-set-world-record-for-secondary-
analysis-speed. Accessed March 14, 2022.

San Diego Union Tribune. Rady Children’s Institute sets
Guinness world record. https://www.sandiegouniontribune.c
om/95899028-132.html. Published February 12, 2018.
Accessed March 14, 2022.

Betschart RO, Thiéry A, Aguilera-Garcia D, et al. Comparison
of calling pipelines for whole genome sequencing: an
empirical study demonstrating the importance of mapping
and alignment. Sci Rep. 2022;12(1):21502. Published 2022
Dec 13. doi:10.1038/s41598-022-26181-3

Gross A, Maciuca S, Cox A, et al. Accurate and Efficient
Calling of Small and Large Variants from PopGen data

sets Using the DRAGEN Bio-IT Platform. lllumina website.
www.illumina.com/science/genomics-research/articles/
popgen-variant-calling-with-dragen.html. Published May 24,
2021. Accessed March 14, 2022.

24 HZ: M-KR-00109 v3.0 KOR
2 2M: M-GL-00680 v9.0 | 7

E

40


https://support.illumina.com/sequencing/sequencing_software/dragen-bio-it-platform.html
https://support.illumina.com/sequencing/sequencing_software/dragen-bio-it-platform.html
https://www.illumina.com/company/contact-us.html#/united-states/customer-care%0a
https://www.illumina.com/company/contact-us.html#/united-states/customer-care%0a
https://precision.fda.gov/challenges/10%0a
https://precision.fda.gov/challenges/10%0a
https://www.illumina.com/science/genomics-research/articles/dragen-shines-again-precisionfda-truth-challenge-v2.html
https://www.illumina.com/science/genomics-research/articles/dragen-shines-again-precisionfda-truth-challenge-v2.html
https://www.illumina.com/science/genomics-research/articles/dragen-shines-again-precisionfda-truth-challenge-v2.html
https://www.illumina.com/science/genomics-research/articles/dragen-wins-precisionfda-challenge-accuracy-gains.html
https://www.illumina.com/science/genomics-research/articles/dragen-wins-precisionfda-challenge-accuracy-gains.html
https://www.illumina.com/science/genomics-research/articles/dragen-wins-precisionfda-challenge-accuracy-gains.html
https://www.bio-itworld.com/news/2017/10/23/children-s-hospital-of-philadelphia-edico-set-world-record-for-secondary-analysis-speed
https://www.bio-itworld.com/news/2017/10/23/children-s-hospital-of-philadelphia-edico-set-world-record-for-secondary-analysis-speed
https://www.bio-itworld.com/news/2017/10/23/children-s-hospital-of-philadelphia-edico-set-world-record-for-secondary-analysis-speed
https://www.bio-itworld.com/news/2017/10/23/children-s-hospital-of-philadelphia-edico-set-world-record-for-secondary-analysis-speed
https://www.sandiegouniontribune.com/95899028-132.html
https://www.sandiegouniontribune.com/95899028-132.html
https://pubmed.ncbi.nlm.nih.gov/36513709/
https://pubmed.ncbi.nlm.nih.gov/36513709/
https://pubmed.ncbi.nlm.nih.gov/36513709/
https://pubmed.ncbi.nlm.nih.gov/36513709/
https://www.illumina.com/science/genomics-research/articles/popgen-variant-calling-with-dragen.html
https://www.illumina.com/science/genomics-research/articles/popgen-variant-calling-with-dragen.html

