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NovaSeq X & NovaSeq X Plus A2 Al AJAH
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StA AZ0f et ge 7ot ei= O 2 729
shAt =l &2 (statistical power) It =2
MM AE TFere 2 Qe © AIF A (deep
SrLICH ot O A0l AEE 2ESH|
F HE|Q2IA (multiomics)
A7t ZRoL|Ct NovaSeq X 2 NovaSeq X Plus A|ZA
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Mt S I GAAA 1F0] ZCH =0t JHe] RTHE AIR-A
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lllumina& X272 2425 NovaSeq X Al2| =2 Hetd 1t
AEXMO MER 7|E g FAIZLICE 27152l chemistry,
Zshoptics) AlAEI Bl ATEQN 7|& S HEso] FHoft
&5 HolH EF 12|10 X% 7hs M gLt AFXte
Heelo] RUSHL 7tAT AFE0| 2|2 Y 2EERE S 0i2

52 X2l U HEHS £ 4+ WA FLick

=lojut HEAMOZ [ QA
HTAE 0|11 7| HA

NovaSeq X % NovaSeq X Plus A|lAE2 =t H0[E
Zletx{ol of ZEeA|o|ME XSt AT 120 Hgfst

folijst HEE T&5P| 2l @7 &= Mg ety s
HIZELICh NovaSeq X Al2|== NovaSeq 6000 A|AEIELCE
7|7t#0| A (gigabase, Gb)d HI®E #|Ci 60% Esl FLct!
NovaSeq X Plus AIAEI2 XIZ7EA] llumina?Zt EAIet

NN AA- B 22 52 N MECR, 7Y 229
A H(dual flow cell run)g Z|CH 16 H|2tH|0| A (terabase,
Th)2l HO|E], EE= #[CH 52B 7H2| A2 2|=(single read)E
MABHLCE A2 Z22 M 7242 HIst= NovaSeq X
AAHIS 2 165 Gb~8 Th2| HIO|E, EE= Z[CH 26B 7H2)
AZ el=EE MMeilchag 2, 28l 3, B 1)
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olr

of

*NovaSeq X Al2|Z=2| dx| C|0|E| Ot E2 2to|=ei2| 7, ALSXt £/ Mt gl &
e ot & AUg

TET A7 720 whet AlAES e sioF & 2R, NovaSeq X A2 710 1242 ZItst
ol @7 At 3 FY B2 M S XISt NovaSeq X Plus A|ARIO 2 A|AE!

YI20|=E WS 4+ 3
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121 1: NovaSeq X % NovaSeq X Plus A|214 AJAH
MEL 2t SHS MAE e fFM 24 F2AE

Y= llluminall X&E{Q1 7| Sl0] FHofEl AJAH

60 1 NovaSeq X Plus
FeosBERR M

<+ 50
S 401
ﬂﬂ.l E NovaSeq X
:2; 301 4225822 M
o 9!] NovaSeq 6000
®KU FYsaZzedd
w207
T

10

% 2: A|2A H|o|E o2 FE 37| =0|= NovaSeq X Plus
A AH

NovaSeq X Plus A|AEI(FYH 25B 222 4 ), NovaSeq X
AAEI(AZ 25B 222 A 21), NovaSeq 6000 A|AEI(FE S4
ZE2 M &)o A Ao HM 2[= 2~ (EH]: billion)E H|wgt
JeHm AR Co|Ef OfRER 2to|=E12| BF, AF2Xt A3} 9l
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NovaSeq X & NovaSeq X Plus A2 Al AJAH
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NovaSeq X
25B

NovaSeq X
10B

NovaSeq
6000 S4

NovaSeq
6000 S2 NovaSeq X NovaSeq

1.5B 6000 S1 NovaSeq HiSeq X

6000 SP

XX S

T2, A HO[H OFRE2 2t0|22{2| R, AFSAL 2 Het 8l & 450 Waf E7t

T2 3: lllumina AJ2Y A2 5 J1E &2 XHE|ZE H35H= NovaSeq X AlZ|=
NovaSeq X Series 1.5B, 10B & 25B Flow Cell, NovaSeq 6000 SP, S1, S2 2 S4 Flow Cell,' HiSeq™ X Ten?2| A|Zte H[O|E| OFRES H|W

St A Ol

ret

= T AT

N EFC EE22 HO| XYE22 A= Melde =0 &
=29 A 21 30x HHEZ|X|(coverage)Z 128747} &= ¢l
[N = A0 1,500702] A& (exome)OlLt 1,000707+ H
A (transcriptome) & AR AE & UELICHE 2). O|HE
MEE +=Z2 AEA He|gf2 Caa 22 Tyt 7|s dils
S| MAHZ(ASLICE

e

rr

o =i JHO| Li-2l(nanowell)2 DA E QX[0f 7tX| 2 U=
IHEAStEl 2T E2Q Mol 222 A X[ 26~35B
4ol A= E|E, = 52~70B 79| 0= A= 2|=(paired-
end read) AAd¥

o USHAE O|0|EE QI8 =2 7<= (numerical aperture),
SEY 14 Itk DEt-EEM Zot AA-S S5

Melghat ololH 2 2 gd

o ZEE Ho|A Z&(base calling) ¥12|E0 £ty
DRAGEN™ Secondary Analysis(22E 8! 22tE 2%
XN E RIQsto] 4 AH0| YBdte Fepu £ 2

NovaSeq X Al2|=0|= lllumina®l sequencing by
synthesis(SBS) chemistry2| Z&nt £ 5 %2 =0
O|MECt =M O Z2dsiEl XLEAP-SBS™ chemistry”t
KHEHE|ASLICE 7Ha de| =1 o]0 O 850

2S£l SBS chemistry’E 7|HIQ 2 = XLEAP-SBS
chemistry= o125 FAE 52 MSYLICE XLEAP-SBS
w22 2E|=(nucleotide)= LIEXMO0| O FO{LIH 84 LY

210K GlOJE| OF2 3 ALef 2 Z M2 M52 B
B7, 42 93 3 2 A5t utet Yol 4 A

20| 508 O =11 82 & Al M2 5008H

O 2 E M2 g2, 2A(linker) & 2= (block)2
FEBLICE 7t 238l (Hydrolysis) 7t 508 ZA T £2
Hth(block cleavage) &&= 38 2 H0|E (phasing)
gl =2|i|0| & (prephasing)0] &1 et & 32| SFAEL|CE
ot 22 XLEAP-SBS &g 24 (polymerase)&=
FEQEEE MECH AW O HED 22 M (fidelity) 2
29 = UCE LA EAJASLICE O|HZ XLEAP-SBS
chemistry= CHYot 7| &Alg S8l & SBS
chemistry2LCF Z|CH 2HH HHE AFO|Z £ A[C 3 &2
Motz 2 M3t

-

ol=E| KA

XLEAP-SBS chemistrye= 55 F22|2E|= Xt (string),
= 5552 A(homopolymer) 2t HEH0| Qs 2F9

ot F2E= S(call) & 3 EHF = gYI EH

Al (base-by-base sequencing)2 Masty| Qs 7+
Z AKX} (reversible terminator) S22 QE|EE o|g%fL|Ct
£ XLEAP-SBS chemistry= HO{E A= AJZANE

XME0| 7ts3t0] A MEfE (genomic rearrangement),
e A|FA 22 (repetitive sequence element), M
B2 (gene fusion), MZ2 ™AFZ (novel transcript)2 & Al
A= 2 UL off FLCE 2|1= Ho{(Read pain =2 HEE
NEAE HIEO 2 o5 O Helbot 2|= F&H(alignment) 2t
A= 2[E HOHEZEE MiHo = 022 &2/ZH(insertion/
deletion, Indel) #0]2| 20| 7t5¢gfL|CE?
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NovaSeq X & NovaSeq X Plus A|ZA A|AH

H 1: NovaSeq X Al2|= A5 mfzto|g?

1.5B 10B 25B

A2 Z29 M 2ig oo[F OFRE™®
2 x50 bp 2F165~238 Gb 2F1~1.3 Tb 2k 2.6~3.5Tb
2 %100 bp | 2 330~476 Gb °F2~2.7Tb 9k 5.3~7 Th
2x150bp | 2500~716 Gb ok 3~4Th 2k 8~10.5Th
S Z2Q 4 #Hg o o[E] OfRE
2x50bp | 2330~476 Gb QF2~2.6 Tb 2k 5.2~7 Th
2x100bp | 2 660~952Gb @ 2 4~54Tb | 2610.6~14 Tb

2 x 150 bp 2 1~1.4 Tb 2k 6~8Thb 2k 16~21Tb

e = 9k1.6~2.4B7 | 2%10~13B7H | 2t 26~35B 74
9k 3.2~4.8B7H | 2 20~26B7H @2 52~70B 7H

7|7 2 epel*

2 x50 bp ok 17AI12t ok 18A|2F oF 25A[2F

2 x 100 bp oF 20| 2t oF 22| 2t oF 38A|ZH

2 x 150 bp oF 23A|Zt oF 25A[2F oF 48A|2t
Q-Score™®

2 x50 bp Q30 0|4 AH7| = 90%

2 x100 bp Q30 0l A7| = 85%

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

a. lllumina®| PhiX Control 2t0|=2{2| &= @17t 2| A DNA(Coriell,
FHE20 H5: NA12878)E 0| &%l 2H= TruSeq™ DNA 2t0|EE{Z|E
7|1ECE 5t0 3AMO R HTE|= Z2{AE (cluster) LEO|A 22
SXE ZHE o At X 452 A8 E 2to|erzle ERe EH,
MY 37|, 2Y sk, 7|E MY golof mhat Molg 4~ US. A
HE2IA(metrics)= HEE = US

b. ZCH HIOJE OFRE AFY Z oM 52 HEE[X] g5, A Ho|E

Ot Z2 2to|=22iz| B7, ALEXL 2| &3t % & 50 mat dojg 4 AS

. 5 222 4 22 NovaSeq X Plus A|AB0f| 2t s 3t

d. ELA(Runtime)2 At3 2E = 2 AE MM(cluster generation),
AN, X5 ZAEH @A (post-run wash), H|0|A 22 Xt A|ZtS ZEE

e. Q-Score(quality score, E& H4)& H|0|A SN 2F It LM
=HES o= gt 2ojgh 12]2] A Mutof] ZE Q30 0|4e| H7| HEE9)
2

or

o

AT FR0| I ojn| Y= SH

NovaSeq X Al2| == 0H 2ot ofE2|#[0]H 2t
S|HQl NS HIEHO 2 tHEE AZA oHAE ME
Holsto] QTAM|st A E ot thA| o ZHAIZILICH SRt
MES AFNE o H EIAO| HE+Z ot E We| de =
Cf & M2|20| O sH I2HESE M E2HO=2
USLICE HPAH= 20 F-EQs A7 AL
E Meigozid AN™Hs =Y = Q
OILE AlE(time point)2 7|&=2=2 ¢ B2
SOZM I 2l MESH HAHQ SO £4S
USLICE LM ZE(Single-cell), 3ZH(spatial),
(proteomics) = 7|Ef HE|QRA AR E Tl
Fd2 0 w2 Mx O 52 didr =2 creret HolH
Ho @A (modality) g ZTRsteS o7 HIE =thsl =
25 JAGLICH AFEXHE 2|E 28 A S7HAI7| 1 AR Y
Bl A (depth)2 U2 2M Z|Cf 3
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= HeH& e E St Este] XElE (low-
frequency) A= 3! HO|E HEL & USLICEH

BJIHI%I?J 7o=lx-"Jé"| Ol AHAFAL SEAL

NovaSeq X Al2| == £[X9| & A7 H|Z(total cost of
ownership) 22 CHEZF A|HY 7|17|1E2 0|18 == U= 7I2E
MBS ELICE NovaSeq X Al2|=& GbY H|82 3A 24
®okorL|2t 29| 7tast HolE #M 7|59 S, K&
589 Zot, MAX 79 1A X MH|A 5 9AE2R
MH|oll 239 H|8 ChH| 2248 MSELICHIE 4).
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B 2: =2 ofS2|H(0| Mo ol & ME Haly’

R 1.5B 10B 25B

QUZt RTA| oF 47K ok 2471 oF 647K
ol oF 4174 oF 2507H of 7507H
FARH| oF 3071 o 20071 oF 5207H

NovaSeq X & NovaSeq X Plus A|H Al A|AH

52 B29 4 2t K2’
1.5B 10B 25B
oF g7 ok 487 ok 1287H
oF 827H ok 5007 21,5004
o 07 oF 410074 ek 1,04074

a. 7| YE MYS BF 2|4 E22 M O|0|E ofRRof J|Htet FHXIS LIEH. QIZE QTN WE XMa|Zel 2R 30x AHE|X| 242 2ol WEY > 120 Gb2| H|o|& Y-S 7Hysto
o o>

LS S|, A ME H2|ZF2 100x HHEIX| DM S Slof MBS o
SRY. ME M2 Z2 At 2to|=22{2] T 7| Eof| mat A0[E 2 US. M5 HEZAE HAL £ US
b. 5 Z22 M 22 NovaSeq X Plus A|AR0f| 2t s ghst

(=]

I 0]

22| Z=H| A|RA

— o

529

satec 7|ut

= A
gMEE 45

ChYot @2t Jts

ato|gaa| =2

|8l 2to|=ai2e
S2 A% Aok AlA4

gM2 Mes) &lm 7|E HES 28 stEa|xiol 29 = ANt
weMoZ ME AN | 2tojHee FH| NovaSeq X Al2|=o] &t
U 2 2He| Ay

|2, S8 21 24, 55l

=

=
ovaSeq X & NovaSeq X Plus A|#4
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NovaSeq X & NovaSeq X Plus A|Z Al AJAH

X|Ato| AL X} A

(/@ illumina.com/TourNovaSeqXO0flAl NovaSeq X

AME|= IEZ Q9| ZH Ci|= ¢ T2HEQS
NovaSeq X Al2|= R FAZ229] 2} 74|A z = | ARIE2 X SHols] 2Mg.

240l 275l A §12iS 27 U 4

Al
:r— 20 HAB SIX|BeR| £rlet Atg Ao ow%

[==]

HEotAGLICE

o EOf AO|= 4K SHA T HAATEIE Soff ot =0i & &I
A 2HQIsk 7| 7|0f| A AMEE AIRA Ms HIERAS
2 A ol
= T MO

o ZHHSHH| 20t 5HH = Al ZHEZ|X|of HEl &g Sl
SO 2 A|Sf0| 2| S ERNEX] =2l Its

o s 2HE JHEH g|ol(lane) 2Y 7|sS 4E SEHO=Z
AEO| 7tstt 222 M 2|QI0] MBEE2 02| Z2MEQ}
MZ 2 Fof 8712 2llolof Me|sHA Li+o 2EE 4 S

. 2to|=2{2| ALEF0| 4HH FO{® A0t MZo| 2E=} H
AlE A (ultra-deep sequencing)t CHRE7| EE ME9

Mz2 &8 7ts

- TS 2 S2AH MY U TS TAER YAl 7502

NCTNDEEL LS e

o
. - . o = ZiCtst XXk
o AT A2l SH2 S8l =2 oflZ 2|00 i HE S 5: Zhhet X%
SHA 2| O A|
X0l T Qe 2kt M AH VHs (D2 6) I}OH o;EOI Eﬁll ? ||Jf1ﬂ1|0|£|,k§|%5; StH ITJ Tll
JHSBIZE SA| AFR0| 7H5 3 A|2F0] S0 Q= FtEZ|X|
o 71E0 FZO0| A2 Alef/HT FHER|X] 3 HY|2 A 87| A|$¢g QaZE Q0| 7t431E 2X0 2 M=l NovaSeq X 2
= NovaSeq X Plus A|AEIS| Ciefst 7|5
o MEACZE Y = Q= 7|BEQ 2E W & ARE MEC
Mt HES SOl AL AZHel 228 F= Vs XY
§NovaSeq 6000 A|AE 2 IZ2L |1 A
e >oooAm Yy oNEM > =24 > wm
v ! r \ N\ ' A
EZ=%HEl DRAGEN
Sarecoy B g — — ojo|metel A YIEZ L, —
"o g may T AW MHIAS 3
et As 2atec Jjo llumina®l Satec 7|ut
\ J 2kt 24 CflOE sijAf, B4,
R — W mE o 28 a2
S
llumina Run Managerg S&t f
222 A - - DRAGEN 3H=#i0f
b4 UnBlE & Kt 2HE
S
| —
2 M 5 2 L
= )
Mx:[;_qng EZUEHI
uE A= elzs ] uByumEs  |— 2t o 2l B
\ J \, J \ 7 \ J
3 6: gE QIZIEIA HIED
ALBAZE 2 (HEfM) E= 22tRE J(eh(Fa) 2 B, 2 22| S Oo[H 24 A SMs MEis] 2iSts THE AR Y S 238 = U o F=
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https://novaseq-x-tour.illumina.com/

N

29tEl ZAXQI QIEOHEIA HIFZ

LHZHEl DRAGEN &2 ARE &5 =0 =1 244 4oy
2iZ%(lossless data compression) ¥12|5S BT
UELICH DRAGEN Original Read Archive(ORA) 7|£0|
FASTQ(fastq.gz) IS 2[CH 581 XHE 22550 H|O[E]

& £ E O £0[11 0|8 &2|= O A 2HEo UL
O £0{= 0|8 ZEEIE= HI0|H AER|X| H| 82 T2 AH|

Hlgs 24l sLct

g ARE OF7|EME X &5t DRAGEN Secondary
Analysis& multigenome(graph) mapper S 4
2ld(machine learning) 2 &850 XMAMCE LS
£QIL|CE* HPXE= NovaSeq X Al2|=0f| £&t=l DRAGEN
ZHE(REL 3 Z2RE 2% XY¥) 2= of2] JHX| 24+ 24
Ho|ZetelE SAlOf A 4= USLICE 12]2] & 3 A
ZE2 Mgt Ao Ul 7HX| HE SAlof Hdst= 20| ZtseiLch.
CiSat 22 Xhs 24F 241 molmetelof XM EL|Ct

o W LTM AR A (Whole-genome sequencing, WGS)
A2 DRAGEN Germline Ito|Z2fol

o WGS &7+ 2 DRAGEN Somatic It0| 20l

o MZFAE AIZF A (Whole-exome sequencing, WES)
A2 DRAGEN Enrichment IO Z2}Ql

o ME HAK AR A (Whole-transcriptome sequencing,
WTS) &7& DRAGEN RNA I}jo|ZzfQl

HESt A EA A2 DRAGEN Methylation THO|Z2t0l

ol2fet FQ ofZ2|7|0|Mol= 2fo|=Rl2] FH| ERE]
24 DS 0j22E AN YIB2LS TRY 4
A LICHE 3).

NovaSeq X & NovaSeq X Plus A|H Al A|AH
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H 3: NovaSeq X Al2|=2 1ZE AR A (High-Intensity Sequencing) 8 A| 2t0|22{2| ZH|R2E EM7IX| Adsts IAEZR9| GilA|

AL OHE2IA0IE  2to|EE{2] FH|

WGS Illumina DNA PCR-Free Prep
Ilumina DNA Prep with Exome 2.5
WES Enrichment

Illumina Stranded Total RNA Prep
AR A2 lllumina Stranded mRNA Prep
Ilumina RNA Prep with Enrichment

s A2 lllumina DNA Prep
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NETY

NovaSeq X Series 1.5B, 10B &£
25B Flow Cell, 300A0|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|12 7|E

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

Hl0[E] &4

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

NovaSeq X & NovaSeq X Plus A|ZA A|AH

St A e A
g = A=s7E, BE+

o

OHE LA}

rir
rir

lNlumina= 2 APXE0| M=dh= NGS Z23HE MS YA,
K2 H MAXSZ 28 58 Ci7t Hi= AIRY AAHES
S2HSLICE llumina®l NGS 7|&2 428 71 0|Alo] 52

E AN AR =20 QI 8EUCH, 0= L2 ZE NGS
E2 olxl 220} 58 O B2 SAIYLICE? llluminas 44
Wot 2 MENE EOZ HAIZ 0|21 ME2 NGS &
HEE2IAO|E S ZHLSHY| fIo BALI0] =5t AUSLICE
NovaSeq X Al2I=& llluminaZt A8 RFHE 7|=

OFE kst AUSE LEYLICE

%8 L flH 0> 0
N S > L

o

HI

lllumina= 2240| EXtof et 2HiE 7KK 0 2| ¢ol 452
SHZ AY SHE 949 £ + UALE 2t0[E22] &H],
AlEd SLHOIH 24 2t TE XA dE sEE Aetis
& MAAN +F2| 7KUY S 2ot ASLIT
HMAMC 2 Mot 7|z K@ MB|A= 3 5¢, 222l 7|s
X3 MH|AE ABSRR U=02 H3E 1 ACH, £
CHEEO Al QIF X9 H2 A&t SHO| O|F 0K
UASLICE Muminas gt 228 M= QIEEtE BIEC 2
ot HE 22, 32 % SES M3t

1

HME =S5

A A AR

NovaSeq X Sequencing System

NovaSeq X Plus Sequencing System

MY A} IE

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)
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