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Mosaic Detection Mode®|Al DRAGEN v4.45 AH3S
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SVE Z0[7t 50 bp O|&¢l REX} H0|Z 9|0[sHH, CNVeE
STA| AEAS SH|47t LA (BAY) £ S7HAY Y EZ
EfQlo| SVE S=fL|Ct DRAGEN Secondary Analysise
Befet SV YEH(T2 5) L CNV HE=(2- 6)S
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Targeted caller= fA R%1XHpseudogene)2t2| =2
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Ctd M (polymorphism) 2t 22 QRIS = QI 240 o{2{2
EX Xt chet Yot @™ 24 (genotyping)2
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DRAGEN Secondary Analysis v4.38E 28 £20| 9=
AAO|M AMZ2(de novo) HO| ZHEE X|Hst= M2
Z29 caller’t EYUEAULLICEL MRID(Multi Region Joint
Detection) caller= 84 &5 EH0l| EX{st= 2fotd 2HE0
U= FHXE 6740l Ciet SFEZELRY 7[EH2| de novo small
variant callers F-e2L|CHE 3).

H 2: PGx Star Allele Caller2 ZZ 7153t PGx & XX}

132l 6: DRAGEN Secondary Analysis?| 012 =2

CNV HdZ Fex

Genome in a Bottle(GIAB SV v0.6) HIX|0t=3 H|0|E{ S AtEd
Zt7| Ch2 3719 Z4of M DRAGEN Secondary Analysis
v4.22 CNVE Zg&et Zap

E 1: Targeted caller2 A& 7ts8t MR Qo

|HAL7|1=
ABCG2 CYP4F2 RYR1
BCHE DPYD SLCO1B1
CACNA1S F5 TPMT
CFTR G6PD UGT1A1
CYP2C19 IFNL3 UGTB17
CYP2C9 MT-RNR1 VKORC1
CYP3A4 NAT2
CYP3AS5 NUDT15

Targeted

H 3: MRJD caller2 #Z£ 7153 R 22

A ofZ2|#[0|M Y A |
Caller
HIOIXE ZiAb MM '%'—..*_' NALE
CYP21A2 (Carrier screening) (Congenital adrenal
9 hyperplasia, CAH)
otk X| =3l HIS
HBA HOIX} ZA} 1t X|Se e
(a-Thalassemia)
GBA HOIXt HAb MY, m7ieE

1

HEd 2953
SMN HOIXL ZA (Spinal muscular
atrophy, SMA)

St A1 ofZ2|7|o|M A AL A7
2| 522
PMS2 S & g (Lynch syndrome;
CHE Q9 Xt Liaret)
SMN1,
' OIX} ZHA
SMN2 HOIR; A SMA

HIEZZY oY
STRC HOIXF HA (Nonsyndromic
hearing loss)

NEB HIOIX} ZAF HZz 2E8S
- (Nemaline myopathy)

Llgor ME HAF S

LPA R 2y 59 Yt

RH EECEN

CYP2B6 PGx

CYP2D6 PGx

LA ol o, Aphelel e, 2oty
LEERE ug, S¥ o

N - HZ2 43
TTN 3|# et ACMG .
ok A 22 (Cardiomyopathy)
MA MEZ(Incontinentia
IKBKG LSO At ZAp pigmenti), Xzt 2[uig
—_o —= O

0|# M= (hypohidrotic
ectodermal dysplasia)

ACMG = American College of Medical Genetics and
Genomics(O|=2lstR M)
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DRAGEN Secondary Analysis= NGS OiZ2|H|0| 84S 2|zt
0f R Fofotn ZHXNO|HA TS EQI 2%t 24 S XA Tt
X&EHQl 7 M8 780 2 O &2 Fot#ot oLz}
240] 0242 RTHM SHol| Chot =& E AHHE|XIE HMB8HH,
O|HMoll= Z&0] of2fRlE oot 2ol Qs Holel HEx
7t&7 of FLICk

Ml B2

DRAGEN Secondary Analysis
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Pangenome references Zgtst=
multigenome mapping 7|5

DRAGEN Secondary Analysise H|0|& &l #H0|(phased
variant)2| &th StE2EIY S &85t HEHo|AM ReHE
alternate contig(ALT contig) 2 2|z A QEA(reference
index)E SHAIA pangenome referencedi| 2otX O 2
OfEsta 2410 {22 FLOA lllumina 2[=2] IHES
A &= JUSLICE O] MER 7|52 lllumina 2[E2 M8
HRE MO E aks) =1 0|Tol= 20| of2glH
Ao Ao F=tot ofd gl ol HEE 7tsohA of ELICH

g

I T

Multigenome mappere £ &N AL = alternate

=
Fodo = T H0[H 0iE ZFLCHIR 7). ¥E 2lEs
multigenome mappere S 2/&H2| 0iE A0 FEE +
UqELIC

#3#H =& 27|: The quest for accuracy gains in the
dark regions of the genomes: Presenting the DRAGEN
multigenome mapper and pangenome reference
updates in version 4.3

AT GC 7
Chr1 I N N
AC GT
SHEZEFQ 1 1 —— 7Hol 1
AC CT -
SHEZEFQ 2 1 ——
Alternate contig
GT GC
= |
SHEZEIY 1 el 2
GT GG

SIEZEIY 2

‘ |

12l 7: Pangenome referenceE EX&st= multigenome
mapper

Pangenome reference= 3 HTHlA 2E &= alternate
sequence ZHIXE ChYSHA| ZatX| D g MX|= A Z FEg

Alt-masking 7|5

DRAGEN AT E€|0{= DRAGEN v3.9 YO0 ERE 2l2fQ
2l A ALT contigE M2ldt= MES B2l Alt-masking
7158 Bt USLICE Alt-masking2 Mt sFag Qs
ALT contig®| T2fA 2X|E YF = 7ISCE, 0| =7& A|7H0]
XLt Ho|, fX| % 7HM0| & &L

&2 =2 27| DRAGEN sets new standard for data
accuracy in PrecisionFDA benchmark data. Optimizing
variant calling performance with lllumina machine
learning and DRAGEN graph

Machine learning 22

DRAGEN Secondary Analysis v3.9 AT EQ|0{=

MAINE 22 HO| HE YIAZELR LA StLIS| SMe=2
A5t 28H0l ML MEH(recalibration) IfO| X201 S
FI7FiELICE o] mo|Z2tel2 DRAGEN Secondary
Analysis v4.0 0|4 HHEE = 7|2X0 2 MFE 0 IoH,
UBHHOI HO| &= 20| =& ML ZEE AHSL|CH

O] EHA M= £|F VCF mof| ZEl= QUAL 2 GQ EEJt
HEHELICE 20 et = ML 220| GTE HEY &
USLICH
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HE 43 9IS o) Ml HEo| Al 2 ¥ o g2
DQUAL, DGT % DGQ ZE=0i| 2ZEL|CE 0] tHAl= 30x
& A A2 & (whole-genome sequencing, WGS)2
JIFOR MAME Bl(run) +% Al EE AERS of 58
ASIE = O] HAVE == et 40| MA| 2 EF0l| 0jX|=
I Metdolzr & 4= USLIC

L 22E Il X stgs Sl MMEL|Ch o] 222
29| 2|E J|gt V|5 9l M2 T|sS K25t small
variant caller2| Q-Score(quality score, & H%) Y= 2
JHetgt|ch 2ROl sh50l AR = VIS EE EE, AF,
VC-Qual, DP, GC &2HGC content), O|ADHX|(mismatch)
8l 7|El L2 o (internal mapping), & &l VC HE2IA T}
UAGLICH

]

F18% Ay

F1 =2 x (Recall x Precision)/(Recall + Precision)

F1 e = 1/ F1

parents HG003

x F1

HGO004

DRAGEN M E 212l

DRAGEN recipe-germline WGSOll A starter recipeE
=} QISEA| 7] HEEfLICH

=

AF = allele frequency(CH2I R Xt BIS), DP = depth of coverage(AHHZIX| EA),
GQ = Phred-scaled probability that the call is incorrect(20| 2&2et Phred H &=
2tE), GT = genotyping(R ™Y 2£4), QUAL = Phred-scaled probability that the
site has no variant(£ %[0l #10|7t Zx{stX| oS Phred M= 2E), VC-Qual = variant
confidence quality(#0] 412|= EZ)

HHumina

S & ToH(et=) 080-234-5300
techsupport@illumina.com | www.illumina.com

© 2026 lllumina, Inc. All rights reserved.

HE AHEE lllumina, Inc. EEE= 2 2RF 9| XpAIL|C

E3 AH 2= www.illumina.com/company/legal.ntmlg &Z=SHIA 2.
M-KR-00121v2.0 KOR

A
o

rE
Thr ot

1 M-KR-00121 v2.0 KOR
:M-GL-01016 v4.0

o2 Mo

|

rio

—

ot

DRAGEN Secondary Analysis

il

o~
ol

MO

Food and Drug Administration. Truth Challenge V2: Calling
Variants from short and Long Reads in Difficult-to-Map
Regions. precision.fda.gov/challenges/10/results. Accessed
April 3, 2025.

[llumina. DRAGEN sets new standard for data accuracy in
PrecisionFDA benchmark data. Optimizing variant calling
performance with lllumina machine learning and DRAGEN
graph. illumina.com/science/genomics-research/articles/
dragen-shines-again-precisionfda-truth-challenge-v2.html.
Published January 12, 2022. Accessed April 3, 2025.

Behera S, Catreux S, Rossi M, et al. Comprehensive genome
analysis and variant detection at scale using DRAGEN.

Nat Biotechnol. 2024. Published online ahead of print.
doi:10.1038/s41587-024-02382-1

lllumina. The quest for accuracy gains in the dark regions

of the genomes: Presenting the DRAGEN multigenome
mapper and pangenome reference updates in version 4.3.
illumina. com/science/genomics-research/articles/second-
genmultigenome-mapping.html. Published August 12, 2024.
Accessed September 30, 2024.

[llumina. DRAGEN wins at PrecisionFDA Truth Challenge

V2 showcase accuracy gains from alt-aware mapping and
graph reference genomes. illumina.com/science/genomics-
research/ articles/dragen-wins-precisionfda-challenge-
accuracy-gains.html. Accessed April 3, 2025.

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

Zook JM, Catoe D, McDaniel J, et al. Extensive sequencing
of seven human genomes to characterize benchmark
reference materials. Sci Data. 2016;3:160025. doi:10.1038/
sdata.2016.25

A MY TE EXtof= AFEY & SlELIC


mailto:techsupport@illumina.com
http://www.illumina.com
http://www.illumina.com/company/legal.html
https://precision.fda.gov/challenges/10/results
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://pubmed.ncbi.nlm.nih.gov/39455800/
https://pubmed.ncbi.nlm.nih.gov/39455800/
https://www.illumina.com/science/genomics-research/articles/second-gen-multigenome-mapping.html
https://www.illumina.com/science/genomics-research/articles/second-gen-multigenome-mapping.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://pubmed.ncbi.nlm.nih.gov/27271295/
https://pubmed.ncbi.nlm.nih.gov/27271295/
https://pubmed.ncbi.nlm.nih.gov/27271295/
https://help.dragen.illumina.com/product-guide/dragen-v4.4/dragen-recipes/dna-germline-wgs



