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NovaSeq X & NovaSeq X Plus Al#& A|AH]
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HAE 0|11 7] S

NovaSeq X 3 NovaSeq X Plus A|AEE 2Ot HO[E
Zofxol ofEe|Ao] e Xst 7 F2of Hglst

03t HHE TEGP| ol @& = Mol Heys
NSELICH NovaSeq X Al2|Z=&= NovaSeq 6000 A|ARIEHLCE
7|7kH|0| A (gigabase, Gb)Y HIES At 60% H&fch FLICH
NovaSeq X Plus AIAERIE XIZ7HK| Illumina7f ST AR

A B b 22 852 Nd HBOR, 5 B2 4 o

(dual flow cell run)g =[CH 16 Eﬂﬂfﬂ'llolﬁ(terabase, Tb)<
OO, === £|CH 52B 7H2] &= 2|=(single read)E
MAgLICt A2 E22 8 24E MB35 NovaSeq X

ANAR2 2E 165 Gb~8 The| HIO[E, Ei= Z|T 26B 712l
A3 2|EE MMeiLchaRl 2, 23l 3, & 1))

* 8% ¢7 TR0 W2t AIAHS SO ¥ A2, NovaSeq X AlAH R0 D42 Botets
#ol 97 Aol 24 £ B2 M 218 XI2ek NovaSeq X Plus AILHO2 A2

YIo|=E He 4 AU

12 1: NovaSeq X % NovaSeq X Plus A|# 4 A|AE!
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NovaSeq X & NovaSeq X Plus A|24 A|AH

~ 2001

| NovaSeq X
25B

t

N

150 1

NovaSeq X
10B
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HE M2 (Tl Gb/Al

_— NovaSeq
i 6000 S4
a

o3 50

o i

2 of

x TH

o Hl

NovaSeq
6000 S2
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o
e

NovaSeq X NovaSeq
1.5B 6000 S1 NovaSeq HiSeq X
6000 SP Ten

Ml
=

33 3: lllumina AIEA AAR F 718 =2 X222 M33H= NovaSeq X AlE|=
NovaSeq X Series 1.5B, 10B 3! 25B Flow Cell, NovaSeq 6000 SP, S1, S2 8! S4 Flow Cell', HiSeq X Ten®2| AlZtE HO|E| OF2ES H|wet T2z

N EFC E22 HO| XY 22 A= He|lE¥g =0 &
ZE2 4 Y 30x AHZ|X|(coverage) = 128717t He= 2l
[HA = [ 1,500702 A& (exome)OlLt 1,000707t &
A (transcriptome) & AlFAE = JAESLICHE 2). O
ME2R 29 A[ZA M2 Tt 22 ordst 71e eilg

Sl AHA=AS LI

N e

=

L= (nanowell)& D™ E IX[0f 7FX| 2 L=
2l e 222 Mol 222 AY Ao 26B 712
- -

2|E, = 52B 7S 0= Q= 2|E(paired-end
)

o UShAE OOl E ?ld =2 i+ (numerical aperture),
o2}, T - E M 2ot A|ARE Sof

NovaSeq X Al2|=0i|= lllumina®l sequencing by
synthesis(SBS) chemistry2| S&21 £EE 2|2 0
O|MECH 2M O Z=8iElI XLEAP-SBS™ chemistry”t
AEIE| RS LICH 71 de| £IE|1 o[o] O 450

23S SBS chemistry®E 7[HtC 2 H= XLEAP-SBS
chemistry= 45| YA E M5 MSYLICHL XLEAP-SBS
w2 2E|E(nucleotide)= LE 0| Of FO{LIH A

L P M0o] 50H Of =11 &2 AX Al eFEH2 500t

Lo o L O O

>0
0Ot
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1]

FME 22 &2, @H(linker) 2 25 (block)2

LICE 723l (Hydrolysis)?t 508 Za=1 5
tblock cleavage) &= 3t Wakx H0|& (phasing)
2|H[0|& (prephasing)0l &1 H2HME I A A ELICE
ot 22 XLEAP-SBS &2 4 (polymerase)=
FEUQEEE MECHEM O #E1 E2 F2E(fidelity) 2
Aot &= YT S MAIE[ISLICE 0| % XLEAP-SBS
chemistrye= CH et 7= ilg Sof & SBS
chemistry=Ch Z|CH 28} -2 ALO|2 ST ot 2O 3H =2
Mot 2 Hlagtlcte

~
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I

0
Il
ok

I
JELEEY:

to

XLEAP-SBS chemistry= &5 F2¢
= 5552 M (homopolymer)eF H2t40|

FEE= S(call) 2 TH BT = 7] TRl AR
(base-by-base sequencing)S Aelst| 2{sf
EZXHreversible terminator) w22 QEIEE O|22L|Ct
I XLEAP-SBS chemistry= HO{E A= A A0|=

H&0| 7ts5t] RXA MBS (genomic rearrangement),
BIE A[RA @A (repetitive sequence element), gene
fusion(|RTAt 88, ME2 TAFZ (novel transcript)2

O €A g2 2 == of FLICE 2|= 1|0{(Read pain) 2
HEE AHAE HIHOZ 215 O Hefot 2|= HE
(alignment)2t 42 2|E HO|EH2= ATHHO 2 02 &rel/
Z4&(insertion/deletion, Indel) #H0|9| AZE0| 7tsLICE?

E|= 2t (string),
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NovaSeq X & NovaSeq X Plus Al#& A|AH]

E 1: NovaSeq X Al2|= M& matolg°

EER M IR 1.5B 10B 25B

NERL LR NEREES

<X

2 x50 bp 2f165 Gb 1Tb 2.6Tb
2 x100 bp 330 Gb 2Tb 5.3Tb
2 x 150 bp 500 Gb 3Tb 8Tb

5 Z29 M 2ith¢jo| ofR T

2 x50 bp 2 330 Gb 2Tb 5.3Tb

2 x 100 bp 660 Gb 4Tb 10.6 Tb

2 x150 bp 1Tb 6Tb 16 Tb
B2 4y T £3 2)c 47

d=2z2Ee 1.6B M 10B 7H 26B 7H
HOE JE 2= 3.2B 7 20B 7h 52B 7H

7171 & EpY

2 x 50 bp OFq7AIZE  Qk18AIZE  oF25AIZt

2 x 100 bp OF 20A[ZH oF 22|12t oF 38A|Zt

2 x 150 bp oF 23A|Zt oF 25AIZF oF 48AlZH
Q-Score™®

2 x50 bp Q30 0|4 H7| = 90%

2 x 100 bp Q30 0|4 H7| > 85%

2 x 150 bp Q30 0|4 &7| > 85%

a. lllumina8l PhiX Control 2t0|E2{2| £ 217t 2|HZA DNA(Coriell,
FHE2 0 Hs: NA12878) S 0|83l THE TruSeq™ DNA 2t0|E2{2|S
JIEQR 510 SANC 2 AHE|= 22 A (cluster) R0 R2 +XIE
D ALY AH M52 At E stojEeiz|e] RS EF, &Y 27,
2d 5k, 7|EF Y qolof w2t 40/ = AS. 45 HEZA (metrics)=
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b. 7Y E22 4 A2 NovaSeq X Plus A|AEI0|| 2t siehet

c. @ EtY(Run time)2 AtEs 2E E 22{AF ¥4 (cluster generation),
AHY, Its ZAER 9|A|(post-run wash), HI0|A S& =] A|Zhg ZEHEt

d. Q-Score(quality score, 2& H) H|o|A SN @F 7 LMg

T

Jlot
N
ikl
ro
7
or
fjo
=
om
|0
)
o
om
>
i
0z =
10
rot
X
un
=
il
>

(0l
10
ot
2
10
al
=
g_)-
2
l
p'_l-
n
x
u
r
o
fo
rot

I 1o
B >

H
fujo
>
iy
0
ot
my rz
A

o 4> @
el
Im

o Tl
2 e o
njo

Qoo
+ o
W MHo

el
%o Jo
o H

= - O 1
mt
kU 4>
o
>
-
il
re
-4
pal
rir
HL
a
0=]
0FE |
4o

o
s
fob &

om0

U
i
il
9'1-
0
- HU
=
N
0
i
njo
HiT
ne
4>
o
i
M

_§
_Q_I-
™
o
A
i
oA
3
@D
o
)
=
njo
i
MHA
|0
HU ¢
iniils
0}9—
o =

M 1o
mo m
10

\J 0H‘|
ikl
o
0x
mjo

4R o
el
ot
|0
HU
=
=
H
s
0=
Mo
1ot
fial
é

UG LICE EFAMZ(Single-cell), 3
(proteomics) &= 7|EF HE[YA
QO ESME O 2 sfdE =2 CHeket HlofH
ol HAl(modality)S ZYSIES O+ HRIE =olieh =
= USLICH ALXH= B|E 5 I A SIHAZ
A (depth)E & 5

M

frequency) 2!

=
»
e
Q
=,
(=

£ oo
e

=
1o
e
-
it
™
0%t
ot =

il

oM 1 ™I px g 1l e $0 px
0 J

=L [ O X OL-O oo
NovaSeq X Al2| =& £|Eo| & A ¢ H|E(total cost of
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H 2: 8 OfE2|A0|M] of & ME KMz

Y= SR 2 HE MY
E2R 4 BR 1.5B 10B 25B
QUZk RTA| of 47 of 2471 oF 647
ol oF 4174 of 2507H o 7507H
TAH| °f 307H °f 20074 of 52071

a 47 4B HElZe S 5
Hi2IX| 2 9Ish MEL o 8 Gbol HOIE M
F1E0] w2t 4ol 4 IS, M5 HEAL WA

o s
b. € E22 M A2 NovaSeq X Plus A|AHI0f| 2t stat
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e =H|
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S e A

5 M-US-00197 v6.0 KOR

2E FHAE LIEKY, 217t RFA 4B Halel 22 30x HB2IK 242 floh 4
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NovaSeq X & NovaSeq X Plus A|24 A|AH

1.5B 108 258
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https://novaseq-x-tour.illumina.com/

N

29HE ZEHQI QIRHEIA HIEZ

LHEE DRAGEN El2 ZRE £ E 50 1 2&4 H[0|H
2= (lossless data compression) ¥12|&S XSt
AUZLICH DRAGEN Original Read Archive(ORA) 7|&0|
FASTQ(fastq.gz) Tt S Z[CH 5Hf Xt& 2=56H0] HIO|E

& £ E O #0[11 Hlo|E 2tel= O &A 2HEo SLCE
Ol £0{= 0|8 XEEIE= H0|H AER[X| H|E2 T2 AH|

=
.
[e)

K==

HIg S 23l SLICL

HE HFE o7 [HIHE X E9F DRAGEN Secondary
Analysis& multigenome(graph) mapper % Ml 2{d
(machine learning)2 &850 HANO R ML S
=YLICEY* A= NovaSeq X Al2|=0f S2El DRAGEN
ZHEZ(REL 3 22 2% XY¥)2 2 o2 kK| 24 24

Tjo|Zafels SAlof Mg o AFLICE 192 & & Al
H
=

S22 49 2o Ul 7iX] s SAlof| ddst= 0| Zhs eIt

o
Chsah 22 XS 24 249 THo[ZetQlof X[ ELCt.

& RTM AEH(Whole-genome sequencing, WGS)
& DRAGEN Germline It0| Z2tQl

GS ¥+& DRAGEN Somatic IO Z2tQ!

e

=

ZhalE A2 A(Whole-exome sequencing, WES)
T8 DRAGEN Enrichment Tt0|Z2}2l

e

o W& HAK| A2 (Whole-transcriptome sequencing,
WTS) &8 DRAGEN RNA I}0|Z 20l

.
=

ot A[Zd A8 DRAGEN Methylation THO[Z2t2l
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H 3: NovaSeq X Al2[Z2 DZE A4 (High-Intensity Sequencing) =8 Al 2t0|E2{2] ZH|FE 2A47IX| HAHSH= QTZER9 G|

H7E HEZAI0|M 2to|=2{2| ZH|

WGS [llumina DNA PCR-Free Prep

Illumina DNA Prep with Exome 2.5

WE .
S Enrichment

Illumina Stranded Total RNA Prep
Ilumina Stranded mRNA Prep
Ilumina RNA Prep with Enrichment

TAH AH S

Ilumina DNA Prep
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Al

NovaSeq X Series 1.5B, 10B &= 25B
Flow Cell, 300AI0|2 7|E

NovaSeq X Series 1.5B, 10B &= 25B
Flow Cell, 200At0|2 7|E

NovaSeq X Series 1.5B, 10B &&= 25B
Flow Cell, 200At0|2 7|E

NovaSeq X Series 1.5B, 10B &= 25B
Flow Cell, 200At0|2 7|E

Hlo|Ef 24

DRAGEN Germline
DRAGEN Somatic

DRAGEN Enrichment

DRAGEN RNA

DRAGEN Methylation
Pipeline


https://www.illumina.com/content/illumina-marketing/amr/en_US/products/by-type/sequencing-kits/library-prep-kits/dna-pcr-free-prep.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/dragen-germline.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/dragen-somatic.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/dna-prep-exome-enrichment.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/dna-prep-exome-enrichment.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/dragen-enrichment.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/stranded-total-rna-prep.html
https://www.illumina.com/content/illumina-marketing/amr/en_US/products/by-type/sequencing-kits/library-prep-kits/stranded-mrna-prep.html
https://www.illumina.com/content/illumina-marketing/amr/en_US/products/by-type/sequencing-kits/library-prep-kits/rna-prep-enrichment.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/dragen-rna.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/illumina-dna-prep.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/edico-genome-inc-dragen-methylation-pipeline.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/edico-genome-inc-dragen-methylation-pipeline.html
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lNluminas #®2 AFAS0] M5 6H= NGS E2E Mls
AHZ, XISTK H MAMSZ 20 Chot s A-A AAERS
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NovaSeq X Sequencing System

NovaSeq X Plus Sequencing System

A A IIE

NovaSeq X Series 1.5B Reagent Kit (100 cycles)
NovaSeq X Series 1.5B Reagent Kit (200 cycles)
NovaSeq X Series 1.5B Reagent Kit (300 cycles)
NovaSeq X Series 10B Reagent Kit (100 cycles)
NovaSeq X Series 10B Reagent Kit (200 cycles)
NovaSeq X Series 10B Reagent Kit (300 cycles)
NovaSeq X Series 25B Reagent Kit (100 cycles)
NovaSeq X Series 25B Reagent Kit (200 cycles)

NovaSeq X Series 25B Reagent Kit (300 cycles)

ot

NovaSeq X 3 NovaSeq X Plus Al & AIAEI2 WGS,
TN AJEHA 3 HE[RBA ARQL 22 H|0|E FefAQl
OfZ2[A|0|ME XISt= =2t AIEY A2Fg MAFgLICY,

o 1o =2
REA|SF AFXHER XLEAP-SBS chemistry2t 2 HE
DRAGEN Secondary Analysis § =% 2 7|& gtz
O|FHH |1 =20 M|t Hetd S 7|t 4 UsLC
NovaSeq X % NovaSeq X Plus A|AEIO| Hoidt= 27[%{0]
FHde olRe ¢ BT 7|0{g ME222 TN X|Ale]

AICHE E0{ZE AYLICE

oM 2
NovaSeq X % NovaSeq X Plus A|24 A|AE

DRAGEN Secondary Analysis

IR My
20084803
20084804

FHE=0 o
20104703
20104704
20104705
20085596
20085595
20085594
20125967
20125968

20104706
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https://www.illumina.com/systems/sequencing-platforms/novaseq-x-plus.html
https://www.illumina.com/products/by-type/informatics-products/dragen-secondary-analysis.html
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NovaSeq X & NovaSeq X Plus A|24 A|AH

At

ZFE| U 4K B AT C|AZao]
A K] Y &
=}

CllolE =% 8

H|0|A RU: iEi ¥EY 2=, AMD V1605b CPU
HZ22|: 2 x 16 GB DDR4 SODIMM

slE E2lojH: gle

SSD: 480 GB M.2

OS: Oracle 8

H0|A RU: iEi ¥EH 2= FY AMD 7552 CPU
HE22|: 8 x 64 GB + 8 x 128 GB DDR4 RDIMM
StE E210|E: gig

SSD: 480 GBM.2 + 5x12.8 TB U.2

OS: Oracle 8

2E:15~30°C, AlZte 2°C O|2te| 2 Mot

BE: HIS% YT & 20~65%

1E: 2000 m OJgt

#7]: 717| #/th ¥ 9200 BTU/AIZE, B 2B 7507 BTU/AI
SEE

153 2l0|X HME(CLASS 1 Laser Product)
532 nm(Z[tH M3 4.5 W), 457 nm(ZItH M= 6 W)
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