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HO| A E S5 = UESE ot HA O TIEE A[EY 7[=YULCE RNA-Seq2 HH| HALA|(whole
transcriptome)0il Ciet RTX Lol 252 SHY = ULSE F|(base)d ZE H HIZE RNA &8S
Ioidez Ho3E BHEe Hete I/t 52 24 S LICH O] A|EY 22 22(71 0| X0l ofefet &
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NGS e QEX XX (gene regulation)t HHEH Xl 84512 0|55 | QIa B YXMEIR T, 1 2}
ATAC-Seq(Assay for Transposase-Accessible Chromatin using Sequencing), CITE- Seq(Cellular
Indexing of Transcriptomes and Epitopes by Sequencing), HIE 2|04 A& (methylation sequencing),
ChlIP-Seq(chromatin immunoprecipitation sequencing) & &2 A|& A 0| JHE &AL T

SHH M| 229 A|EA! 7|59 UM HHUM I AR A (single-cell sequencing) 2| 712t} 2fetst 220 2
O|O{RELICE O NGS 2 IHE ME2| KA, 4R (epigenome), TALA| E= HHHEiX|(proteome)S
BMGI 2REH MBS A|AEIS ZE5H= MIO| 0|2A (heterogeneity)S TS & QI 2 TGHAIE Q)
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HIO|E{Q| 2A] 12|10 A|Ztat 2 SHAT HHAl= CHEF ME AR Al(bulk sequencing) I TL0IAILE THUM| T A[ R Al
ATFOML SEHH U= 220 =2 ok= Ol HaXQ dets SfLCH KA e 2 2HO| AT EHH0|
MR SLIHA] HI0| QQIZIHEIA I}O| T2kl (bioinformatics pipeline) 8t 1 CHsH & LICH 22t =515t
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lllumina®] RNA Library Prep Kit X =&

$t= O Z&HE llumina®l RNA Library Prep Kit H|Z
DEZE2QE YLK OZ 612 Ot &2 Jts6t ZHASHE
YIEZRE Soll HFAVE 2415k= IEE2| H0IHE
MESLULE lllumina= Of2Het 22 M| 7kX| RNA Library
Prep Kit &2 XS5l A& CHE 1).

e lllumina Stranded Total RNA Prep2 ZZXQl
YESHA HE 9| +7S 2ol Ribo-Zero™ PlusS S8t

na=r-
TX| TAA 245 KE5HH 2 RNA2H (2 HE{ O]

[
HIZE RNAS Z2/§fL|C}

e lllumina Stranded mRNA Prep2 T4 RNA &4 242
HEet ME2=, o] RTA| X0 thet 2 E MSot7| ol ot 2tof 2t= 7t

HASZRE XEEULCH

E 1: llumina®| RNA 2}0|22{2| ZH| £2M

lllumina Stranded Total RNA Prep
with Ribo-Zero Plus

Ciofet SE0| MZ0| MBS

o
TR HAMH Al B S0 Mefet 24

lllumina Stranded mRNA Prep

o Zo| = RIS KAIES FUstot" HEE &&5t
EE I SN S5t 2ot= TMES 5 my 2ol mgtet zigtsin
otLtol EENIAN I1I7-|(smg|e—tube HIR CfH] 58X &2
depletion)& 4= QU= Ribo-Zero Plus < e =T
25 g
S C4A RNA T RNA X Chst HES| e g2E gEct
=Te HIZZ RNA 22, Y HAHH| 22
e TR AL AlEA MRNA A| A
Assay 22 A2t oF 7AIZt 6.5A2t
TR AlZE < BAIZt < 3A|ZH
FFPE X|# 05 ISkl NIPNEC]
XS5t X|H o2 ISEE] PNEE!

HZ ZZ19| total RNA 1~1000 ng.
RNA A8 Z X0 NS QIGH/FFPE ME A2 Al
Z|24 10 ng9) total RNA AFZ 2%

HZE S22 total RNA 25~1000 ng.

PolyA &, ligation 7|t
O R EI/QIEA F7},

Ef Lot 7|

X2 7|F S48 0182t rRNA depletion,
o ligation 7|5t O{EHE{/QIEIA 7},
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SEXQI 20|E22] =H|
e lllumina RNA Prep with Enrichment= RNA-Seq0| HI= 2%} EBA X ZF(bead-linked transposome, BLT) 7|&&

5t AAS
O - -7

RNA A4

RNANZY
WTD\

o
SHS

HIS L.

St RNA Enrichment

lllumina RNA Prep with Enrichment

m=at2] 1 ofeb Zof(formalin-fixed,
paraffin-embedded, FFPE) =% ME XEZA!
HME S OYet 72 MEW ME MBS
AHLCEMN BN HAIEC| HE 2

== MY Jhsotl dHHel &

u
[z

llluminal| Exome Paneld} 74 AL A
TG MA| L2

MRNA A AL
I X 5%(target enrichment)

< 9A|ZH
< 2A|Zt
ISk
&
AM/AE ME0A L2 total RNA 10 ng,
FFPE MZ0i|A 22 total RNA 20 ng.
BLTZ 0|£8 tagmentation.

| Lot 7|
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https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/stranded-total-rna-prep.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/stranded-mrna-prep.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/rna-prep-enrichment.html

AmpliSeq” for lllumina X Ij'd HEZ

AmpliSeq for llumina= llluminall NGS S31Z 1} S 2tzl= AmpliSeq chemistry MEx22] HEIQL|CH AmpliSeq for
llumina E2M2 13]2] ZH(run)22 St 7HOAM 281 7H0j| 0|2= BN 2 X|HoH A HAS gt £ JE= 5 F= XI=29|
% S

CI=9| PCR 7|8t YA EZRE X|ISLICE AmpliSeq for lluminas llluminall NGS 7|&S Zg6i0] CHYst 28 20t
ME|E7F =2 H0|EE HEELICH AmpliSeq for lluminas= RNA MEE X|26tH, A= 1 ng2Q] RNA ME0H A6
EM0| 7HsELLCH AFSAHE THISHRNA 7[8t S 20F0f X Efst 0|2 A= IEo|Lt UES 2HXE MEfd

USHLHE 2).

e AmpliSeq for lllumina Transcriptome Human Gene Expression Panel2 20t 717} H&= Q17 RefSeq {FAtC
5| AXS ZXSHLCY

¢ AmpliSeq for lllumina Immune Response Panel2 £k} A X|| A 2] AS A0 Aok STAL 395712 &SS
T
e AmpliSeq for lllumina Immune Repertoire Plus, TCR beta Panel2 TA|ZE £=&X|2| H|E} AtE AHHIX|
(T-cell receptor(TCR) beta chain rearrangement)E A|EA G TAHIZLS| LM 3 S 2 =& (clonal expansion)S
ZAFBILICE,
¢ AmpliSeq for lllumina Custom RNA Panel2 20t 77} H& 217t RefSeq RMAIZ A= WS HIEOZ M=
ofLt2l assayE &ofl 12~1,200712| Eot= RTUALSE o= RUA Lois SHELC

EsTE=)
=

I 2: AmpliSeq for lllumina®] X RNA I

AmpliSeq for lllumina
Transcriptome Human
Gene Expression Panel

AmpliSeq for lllumina
Immune Repertoire Plus,
TCR beta Panel

AmpliSeq for lllumina
Immune Response Panel

AmpliSeq for lllumina
Custom RNA Panel

95%2| 017t RefSeq R4, B HES T} P E CDR1, CDR2, CDR3 &} N
A [HAF > S JHel atE SFX
=5 e RNA 20,802749] S, 396710] REXL. TORP Al Ao, 1271 200705 5 A
ditH HX RNA-Seq

Assay 292 A|Zt BAIZt BAIZH 5.5~7.5A|Zt 5.5~7.5A|Zt
2xp0f A|ZH <1.5A12t <1.5A12t <1.5A2t <1.5A7

FFPE X|& 0|2 S| PN IIPNE ISE=!

1~100 ng2| RNA 1~100 ng2| RNA
Al22E ~
12 (10 ng 22 (10 ng E%) 10~1000 ng 1ng
2 7)™ HE|Z8A PCR
oM Ee o YotE7| O Yot 7| O Yot 7| O Yot 7|
o 2

HE A EH E2M

e

SIX DNA/RNAQ} THEHRIO| AFS AER. | 2l 5 A EH(methylation state), THEEZE] AL 20 2] QAL ZHS HAE 4
|

QU= THSSH AR WO

ChIP-Seq2 H—|HIEI, DNA, RNA ALO|2] 43 XES FootH RARIC2M AR 02| YEetX gt HH HEfQ
30| &= A 3‘_’“ MIES chAde 4= UCF off SLICH ChiP-Seqs &&otH A Q1A+ Zg 2 €|(transcription
factor binding site)S M oA

=
£ B3 (histone modification)2 X5, 3 20l (chromatin) 2|
TR} 7|52 E%E.Q
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=
_|O
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e

e TruSeq™ ChIP Library Prep Kit= X|=235| L}&2| TEZ2 ChIP-Seq2 H|E CHH| 28X Q& X|25}t7| 25 ChiPO|A
2= DNAZ 2t0|E2{2|E Motz 7S] 7HgH| 7t FHoH &£F 82 MS LI
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https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/ampliseq-transcriptome-gene-expression-panel.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/ampliseq-immune-response-panel.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/ampliseq-immune-repertoire-panel.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/ampliseq-custom-rna-panel.html

HZEH 04 AR

AIO|E Al T2 3Hcytosine methylation)= A|27HE QEX} £h5int J20HE 2|2 H2IS I/ HEAZ 2 S
M RAAH|(whole-genome) 241 L HX NGS EH2HS Sall HY F2 2 EIE +ZF0|A 2| HE St THEO| Chet H

s+ AU

. C"—TWE

Mz QXA HIO| M0 E A|E4l(whole-genome bisulfite sequencing, WGBS)2 L ZX Q| DNA H|E 5} A2
HIHO 2 DNAZ HIO|MII0|ER HSt5H0] W23t K| 42 AO|EAS HEGHH 2|E(read) £ 7|Z2 2 TH| ST
= HEatE AO|EAIS| RS S SH LY.

e TruSeq Methyl Capture EPIC Library Prep Kit= S8 2220 24 = EXH J9s 246t= BEX M2 0|
ANEN £2M0Z2 WGBSELH #2|7F § 0|5t E1I0|E1 MEE ¥ dotil O HE HIE=LE MI=LIC

JZ201El MM
ATAC-Seq2 A ST Z20tE

X
[=}
ATAC-Seq2 E2l J=0H FYE A H
F=X| YOt 2~ UHLICE® ATAC-Seq2

= h= Ol 22 AHZ == NGS ZE Ut
d [Ef

(chromatin accessibility)2 S35
ot0 A =0t E”(packagmg) 2 7|Et QOI0] FTAL 20 oot ks
CH

O ME YT =2 Lol o HY MEE Y2 +8 THsELIC

23 S = D2y g

a5 Ay HE HES/LUH oAl oM BE
DNA-THEHE S5H| 0] MR Z 2 2l siito] A|F S Sof . )

ChiP-Seq CHIHEL DNA, REA A}O|9T§§oz|r_g =A} c=° TruSeq ChIP Library Prep Kit 2 O LOot=7|

Lister R, et al. Human DNA methylomes

HIE 3= K| Q42 ALO|EAIQ| HIO|MIIO|ER Q| HetS S5 at base resolution show widesread
_ - - o ot 7
WeBs FAA TR0l it DNA HZE st 24 epigenomic differences. Nature. B o 2ot=7]
2009;462(7271):315-322.
B HEZH0lM FO|AIO|E Het 3l 210|222 E| ZH| HA & BN 55 I1HE TruSeq Methyl Capture EPIC o 20t 7|
AEY Saff A s ST £ H L DNA HZs 24, Library Prep Kit -
Buenrostro J, et al. ATAC-seq: a method
EHAIALYE ALE0I0] A2 HHEHE E21 J 2018 for assaying chromatin accessibility ol of
- - - N _ Ot=7
ATAC-Seq T AU RN ST HAO| CHet FZ0H T2 TIL genome-wide. Curr Protoc Mol Biol. 1 20kl
2015;109:21.29.1-21.29-9
A
CHAUME A HY E8M
ZX ZEH| & ME E2
CIUME A Y |FIE=2R0AM 7HY 52t HA= 20282 ZH| & HAQ X 2& ME ZH|2F ME Z2 /L CH

27| HEME 2| YE2 MlZ0| ZOf o A BHA| +H0M 3 4O METHS XM = ARSI EHH0
22 MRED Y= MeF0| &2 O|MF A (microfluidic) 72| ME F2| H2 ALA LS +2Ol|Af 2 742
MEE HIE tH| 82Xz A 4 U of S Eot Fyelet 24 =H|, TEME 22| H 20|25 2] =H|
FH0[ OFAE] U, SA TSt S(species), ZA/ME 7 X SO T2t Y52 545 MEo) HFE S -

od — = -1 — =T o=
Az

>|||:J |-

2to|=2{2) Z|
s 210|212 FH| YIS HIRS MR TR2NAY HAYS FOIH 4

HO

Mo et 28 EUTHE 4).
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https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/truseq-chip.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857523/
https://www.illumina.com/techniques/sequencing/methylation-sequencing.html?langsel=/us/
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/truseq-methyl-capture-epic.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4374986/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4374986/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4374986/
https://www.illumina.com/techniques/popular-applications/epigenetics/atac-seq-chromatin-accessibility.html?langsel=/us/

AN Z2mea

CHI M| I RNA A& 4 (single-cell RNA sequencing, 0|5t scRNA-Seq)S £ 7HE M| MA T2 OIUSL (202
A HAE M HEHO WHA0I U MS2= Y o+ GIHE HEE HSe = USLICH AN 220U 0=

TIA HAML BN RO 2ol IHE S 0|8 &= UASLICHE 4). HIHE(mmunodetection) &2 Q2 FAK| 2}
ety ZT2mds deter 28l HE[ YA multiomics) B+ 7tsdll RELI

scATAC-Seq

A S HIRL Z0| ATAC-Seqe Salf A+ A= A TA|Of CHet 20 F2H S HHE £ USLICH HYME
ATAC-Seq(single-cell ATAC-Seq, 0[5t scATAC-Seq)2 THLAMIIE 2| S 23k compartmentalization) & HEZ J 2 Tn5(highly
active transposase, MH&s4 EHAILALY|) tagmentation 7|&S 2T A|ZA BIHQULICH Tns ESHA ALY = A|2A
OIHEIE O|Zal gE A 20t FH0|| Ef 15 FAELICH O|F Ef 217t 2A1E DNA ZHE FH|, 35 2 AIZY HHS
XA UL

rn

|0
Hu
r
&
Ja}
18
3
o

2M0ll= FESE0| ZEE &H|(fluorophore-conjugated antibody)E 0|83t= RAIL

low cytometry method)0| 250 RESLICEH CHEt 0] 7|&0l= AME 7ttt Y= Ee 27t HiiNe= H11

2t o AMEHO| S=(spectrum overlap)ElCH= 2HA7F JASLILE 0|F 7|2 WMo = HME AE10}
AMEE= dd HX7t 22|11 w22 QE|=(oligonucleotide) A2 CHA| AL, HHHE Lpio| =0 NGSE

2= QI EAUELICE® SXH= AbSeq, CITE-Seq, REAP-Seq(RNA expression and protein sequencing) S DNAZ

XIS ST Lot WS g0 8 4+ AsUL.

—
==

=2

>0 ol o % 0r UE
roomor fob M0 o %

EH % 0% o HI ofm

AN §2= HEME A[EY AEE22: 8 BA H 114 Aleh eBooks Salf 2fQI5ke 4~ ASLICE

4 SUME AN HEE 52 7Y

o 29 HE HZ/LH oflA|
X

SMART(Switching Mechanism at 5’ End of RNA Template) 7|22

T8 RNA-Seq T CDNA BE

e Takara SMARTer cDNA Synthesis Kits

¢ 10x Genomics Chromium Single Cell Gene
Expression Solution (3" WTA)

mRNA LCHEj ] =2 12 E0|M HEE HIEOZ AY MAIME ABEASH| Qe 3 2] e 10x Genomics Chromium Single Cell
(8" WTA EE&= 5" WTA) Z2|0tH|'E3HE poly(A) 2|2 mRNA L= Immune Profiling Solution (5" WTA)
e SureCell WTA 3’ Library Prep Kit for the
ddSEQ System
Crefet 2

20| AbH A E THIME B AlHA T , ,
Tol ME SAE DN RNA A HOE . * BD Rhapsody Single-Cell Analysis
=

HEX 14 =11 . oot o 12| =0 &t
dl(immune receptor: IR), TH|E, RE T2 O S| &S

e 10X Genomics Chromium Single Cell ATAC

ATAC-Se EHAZAHE A AlEY OIHHE S Z=01E FH0j| Solution
q HUSCEMN FTA A0 CHet Z20HE H2H Hot * Abcam ATAC-Seq protocol

e Bio-Rad SureCell ATAC-Seq Library Prep Kit

AbSeq DNA E{17} EIAHE] 179 NGSE 125t il T2 Itel) e BD AbSeq antibody-oligonucleotide

conjugates
e Stoeckius M, et al. Simultaneous epitope
CITE-Se =o|1RE QE|ER BXIEH SAE ASol M A & and transcriptome measurement in single
a A S-S otLtQ| assay2 & cells. Nat Methods. 2017;14:865-868.

e cite-seq.com

¢ Peterson VM, et al. Mulitplexed quantification
REAP-Seq DNA-SHA| HetH| 2 QKR & CHEiE] 8is] 2x s Maks| of proteins and transcripts in single cells.
Nat Biotech. 2017;35:936-939.
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https://www.takarabio.com/products/cdna-synthesis/cdna-synthesis-kits/smarter-cdna-synthesis-kits
https://www.10xgenomics.com/product-list/#single-cell
https://www.10xgenomics.com/product-list/#single-cell
https://www.10xgenomics.com/product-list/#vdj
https://www.10xgenomics.com/product-list/#vdj
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/surecell-wta-ddseq.html
https://www.illumina.com/products/by-type/sequencing-kits/library-prep-kits/surecell-wta-ddseq.html
https://www.bd.com/en-us/offerings/capabilities/single-cell-multiomics/bd-rhapsody-single-cell-analysis-system
https://www.10xgenomics.com/solutions/single-cell-atac/
https://www.10xgenomics.com/solutions/single-cell-atac/
https://www.abcam.com/epigenetics/epigenetics-application-spotlight-atac-seq
http://www.bio-rad.com/en-us/product/surecell-atac-seq-library-prep-kit?ID=PEXSR1MC1ORV
https://www.bd.com/en-us/offerings/capabilities/single-cell-multiomics/bd-abseq-antibody-oligonucleotide-conjugates
https://www.bd.com/en-us/offerings/capabilities/single-cell-multiomics/bd-abseq-antibody-oligonucleotide-conjugates
https://www.nature.com/articles/nmeth.4380
https://www.nature.com/articles/nmeth.4380
https://www.nature.com/articles/nmeth.4380
https://cite-seq.com/
https://www.nature.com/articles/nbt.3973
https://www.nature.com/articles/nbt.3973
https://sapac.illumina.com/destination/single-cell-ebook-kr.html
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FOFSH A|ARIO| Z=H|E0] QoD 2 O HAAO0|A

NGS AIABIO| MEf2 BE o7
7tsst @48 H0|H SR J2HE HE
AB 20| T2t ME0] 753 C
7 ASHTHE 5)
E 5: llluminal| A|Z4A AJAH
=2
A|AE iSeq 100 MiniSeq
B JNES- Al A
_ JhH A gl g 3
MgEestre T _ 0T 7P
2ES FRIAL
—To o
717] ®of Local Run Local Run
ADEQN Manager Manager
28C
QIROHEIA
HIRIE AAR
ZEEMA AL
2| 2% X X
Mid-output
Zpo M 2M ,
SER Y ZM Standard High-output
XelE= B2 1 |
Aol /A
AT HEYLICH TIT A= AFRE £ YlELICH

MiSeq NextSeq 550
A|AE A|AE]
AL, FALA|
S HEM Y HEY QUM ARYS
Ztmty SHE QOB HAIE
AIEA A AE

Local Run Manager

X

Standard v2,
Micro v2, Nano v2,
Standard v3

Local Run Manager

Mid-output,
High-output

A HLAME A

= = O
O]
=]

(LN

NextSeq 1000 2!
NextSeq 2000 A|AE!
HEH XMl A EYS
85I 5T
OZ2ME/QQFEZ LR
27 AfEof met
e 2EE 7tSot

o F Re1y

Local Run Manager

P2, P3

B MEO| BF 28

LIk, @17e] oflAt0ILt 444,
Lt 27 Z740) 235t AlAHS

PN =1
=

NovaSeq 6000
A AE
Z2EN 720
QEA A7
Slol e
HMe| AEYS
Heo Hlgoz
33t 59
lllumina
Experiment
Manager

X
X

@)

SP, §1, 82, S4

1E=2
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MY 2| WRIE AFY AlAY
XHEE H2llowthroughpu) MIRIE AT AIAEIS £7] 70f HIZ SEI01A 1K B2/01 NGS 17|, B2 720)
QR AE U A G0 OLAHO|D] M2 B ME M2l 4TSS MTaLCL L) % Sorzs

MANA FIAFZ(transcrip) @] 2T0ILE BHY QU= S5 REA YAS E2H0|T HIS Y| ENHOE NN 4 U2
o 25 52 %) GHO| UBLICL U 271 2 AN I8 H N2 1) 0T WY AABE T
ORI S0 A FEO| MBA ALt 2lo|=2i2] B B2)(QC) SO AL | BiLIC,

_l
i

iSeq” 100 A|AEH!

iSeq 100 A|AEI2 llumina 7|7| & 7+2{0]
71 Mo, EO2E(footprint)= 7H
KOO, 2 AQ A|ZFS J1AF O} B2 X0l

iSeq” 100
[

71202 A1T0| NGSE 283 4 U
EUE ABBUC, HE SlLE 2Rt

X QFA}, RNA TAFS S0f AJ#A
JHsILCE

_ | |
iSeq 100 A|AEIQ| Z2Q A M U ALY 2 XM|SH HE = www.illumina.com/iseqOl A
=22 ME8 i 2IQI5tA| 7| HEELICE
BIO|E{ OtRE/H 144 Mb~1.2 Gb
2| /4 4aM
[T 2= 2o 2 x 150 bp
AOIZ £ 300

MiniSeq™ A| AE

MiniSeq A|ARIE T RTA} E
4= (pathway)S HAt

RNA A|EA OHZ27 0|8
HEst 7r74°| EEME MBS ELCL
ZHHSE & U*HM' =2HE HoJH 240 X
MBS 25|17 H *' AtEot7| He|gid

od=

Mgt E = www.illumina.com/miniseqXi| Al
GtA[7| HEEFLICY.

MiniSeq AIARS| 29 4 41 U At}

EER A ZR Mid-output High-output

Cl|lOJE| OFRZ/H 2.1~2.4 Gb 1.7~1.9 Gb 3.3~3.8 Gb 6.6~7.5 Gb
2|E /3 8M 25M 25M 25M
Z|0y 2| 20| 2 x 150 bp 1x75bp 2 x 75 bp 2 x 150 bp
AOIZ + 300 75 150 300

AT HEULICE TE HIL0|= AHEE £ elSLIC 986-2020-007-AKOR | 9


http://www.illumina.com/iseq
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MiSeq’ Al Edl
2 £ TEXO| O|0|E, lluminadlA 7t& 71 2|= Z40|(read

— length) 2 Ml& éfE MiSeq A|AEIS CFsH X RNA XAt
gEEE urst 2l A G170 OJAYE0|D S7+ 37]9] ME Hhx|(batch)o
XI5tk
KtMIEH HE = www.illumina.com/miseqOfl Al ZIGHA| 7|
HFZHLIC

o
&

PERED

MiSeq A|AEIQ| EE2

EER M EE Standard v2 Micro v2 Nano v2 Standard v3

CIO|E OIR%/A 0.75~0.85 Gb 45~51Gb 7.5~85Gb 1.2 Gb 0.3Gb 0.5Gb 3.3~3.8Gb 13.2~15Gb
2|E /3 15M 15M 15M aM ™ ™ 25M 25M
Z|Cf 2|= Z0] 2 x25bp 2x150bp 2x250bp | 2x150bp @ 2x150bp 2 x 250 bp 2 x75bp 2 x 300 bp
NUEES 50 300 500 300 300 500 150 600

CHE 2] HXIE MY AL
gt HoldS MU HE

CHE 2 M2l (high-throughput) HIX|E NGS 717 |= &7t HEQ| 7HALHO|HA]
, MRNA, THMI A

.l

o
Me| AlEd AA"-2 REZEJ A2 X" AL YEE = 7 XAlot
S0 A EEL T

_'E H1
eRital
rcry
10
|0
HU
12
1[S0)

NextSeq'" 550 A|AE

e M2 AN AARISl Msit HIX|E NGS A|ARIS| W2 £ 7HHG
MNEM, 7t MPYHE 25 xiﬂ = NextSeq 550 A|AHIS =7t LHX| 5
Me|Zo| AlEY oHE2|AH 0N S X|HotH &2 22 HHAUMI AJEHA A0
71 ALt NextSeq 550 *I_:!S CiYst Z2o IZHEN 2 250|11
RASHA HE0| 7+s5H0 ofF 2H0f| HE K= U ME A[ZAOILE HUN|E
ANEAE Edf FEH AN 2MS 2A=25  JGLICET

Welcome to Nextseq

NextSeq 550

XMISt HE = wwwiillumina.com/nextseq5500| A 2HIGHA| 7| HEZFLICE,

NextSeq 550 A|ARIS| 222 M FM U ArQf
High-output v2.5

EER M EFE Mid-output v2.5

HIO|E| OFR%/H 16~19 Gb 32-~39 Gb 25~30 Gb 50~60 Gb 100~120 Gb
2|E /3 130M 130M 400M 400M 400M
Z|Cf 2|1= Zo| 2 x 75 bp 2 x 150 bp 1 x75bp 2 x 75 bp 2 x 150 bp
NMEES 150 300 75 150 300

986-2020-007-A KOR | 10


http://www.illumina.com/miseq
http://www.illumina.com/nextseq550

NextSeq 1000 2! NextSeq 2000 A|AE!

NextSeq 1000 2 NextSeq 2000 A|ZHA A|ARIS A|FHA 2
E1|(reaction volume)2| A& SHminiaturization)2t H|0|E OFREQ| kA &
T AQ HIE HUS flo 24 7|&2 AHEHSIASLICH A7 A= HIXIE
ABEY AABIS AERCEN G710 22t HR|E SHH5H= o HRst
M, HolH 22 H HIES e 4 USLICH Eot M E 7|5, TEE
chemistry, ZtASIE QIGE2 RQHE 2%} M 7|58 Sl XIZ7HX|
JEol X 2ot AT SMHE 2850 ML E TIaotl! fefy UHAS

0|2 £ QUZBLICH NextSeq 2000 A|AEIS 7|Z=2| OfZ2|#|0]M0f| A

H ZHge =030 MEA MEE HE27 0142 2710 2&ldt=
OX2|2 SME HIELLCH NextSeq 1000 A|AEIS NextSeq 2000
AARECE M2 20| &1 7420] ML NextSeq 1000 A|ARS FLOHSt
VM2 T MY 2o HE0| M2t RASHA Z2F5H| 5 NextSeq 2000
ANARIOZ ZHHSHA PO 0|ES Bhe Ax JHs gL

r

KtMIst M2 = www.illumina.com/nextseq20000i| Al EHIGHA|7| BEZLICH,

NextSeq 2000 A|AHIS| E=2 M FH & ALY

E2R A E7 NextSeq 1000/2000 P2 Reagents NextSeq 2000 P3 Reagents

H|O|E OFRE/H 40 Gb 80 Gb 120 Gb 110 Gb 220 Gb 330 Gb
2| /3 400 M 400 M 400 M 11B 11B 11B
Z|0 2= Zo| 2 x 50 bp 2 x 100 bp 2 x 150 bp 2 x 50 bp 2 x 100 bp 2 x 150 bp
ALO|Z 100 200 300 100 200 300

A7 HEYLICH T HR0= A8 E £ USUCH
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http://www.illumina.com/nextseq2000

E
Aol
oM
Rl
L]
<
I'_I
NI
o
>
[
0=
=
[>
0=

=5 5f71| S0t7t= ZAMOI= MET HIZ0| 7t M| E= HEE X2/ 18 (high-volume) A|H& A|AHI0| HfL|CH
D2 AMARE HAMMO| 242 2 S84 &Y £+ JULF z(A0| HILZ £3ot0] ZEHMEE 2tz st o U7
off FLICH SHUME 3 CHE ME A[FHA OZ 20N EE TR TAH| A HY, SHRFTSHA ZH(epigenetic regulation)
e A|EHA, s AIEA, mRNA A|EA 50| QUELICH
NovaSeq™ 6000 A|AEl
e | NovaSeq 6000 A|ARIE AM2[H QI &2 ZHO0| }ook 2zest
n = d5E Al lluminall HHEZ XMe| A HY EHELE, O H|0|E
= | _ XS HIZELCH OD2EM 100 ZaiZ = J1At 9;‘(.|a|arg
X|#5H= NovaSeq 6000 A|ARIE AFXILH HE MES O =
AHZ|X| EiA(coverage depth)2 &/ A E Y & 9171I
i —— i 3 FE2 o|UZE AFE|Y, HHUNMZE X|Z(single-cell atlas) T,
7|Ef i AST 2h2 I RISt A2l S0 7HA MEELIct ™

KMt HE = www.illumina.com/novaseqOll Al EQIGIA| 7|
HFEFLIC

NovaSeq 6000 v1.5 Reagent Kit

llumina= ot& O ZHA0|11 A AHY YIAE=RE K™t

Alofol R85 7|8tE o HAESH NovaSeq 6000 vi1.5 Reagent KitS
HB5t JASLCH A= NovaSeqe000 vi.5 Reagent
KitE AF85t0 7[1& v1.0 Al SYot &2 =2 H0|H 2HE
FAIGHHAM AAALI NGS 9 =Y & USFLICH

= Enhanced sequencing capabilities with the NovaSeq 6000 v1.5 Reagent Kit Technical NoteS S

NovaSeq 6000 A|AEIO| Z2Q M SM 2 ALQF

SERAER SP(v1.5 A2 S1(v1.5 A2 S2(v1.5 A2 S4(v1.5 A2

Egi /24 80Gb 250CGb 400Gb 167 Gb 333Gb 500Gb 417Gb 833Gb 1250Gb 350Gb 2000 Gb 3000 Gb
2= /3 800OM  800M  800M  1600M  1600M  1600M  4100M  4100M  4100M 8000~10,000M
JNLEES 100 300 500 100 200 300 100 200 300 35 200 300
E22 49 oIR%

1 x 35 bp sy ole st gle e gle 280~350 Gb

2 x 50 bp 65~80 Gb 134~167 Gb 333~417 Gb SiE els

2 x 100 bp 134~167 Gb 266~333 Gb 667~833 Gb 1600~2000 Gb

2 x 150 bp 200~250 Gb 400~500 Gb 1000~1250 Gb 2400~3000 Gb

2 x 250 bp 325~400 Gb S ez ofiE els Cilcre=

A7 HEYLICH T HRH0= A8 5 USLCH 986-2020-007-A KOR | 12


http://www.illumina.com/novaseq
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A 48 A 7I$HOE Taig AR

o
NGS A|AEIZS MEHSE|0f] M 2= BlA, A= 2| E(single-read, HEIEF 2|E) BE= I E A= 2| = (paired-end read,
3

rdber 2|15), S& HEZA(quality metrics), 717 M0 AZE|0{(control software) & ZF 7HX| 7|&XQ1 QA E 11245
Sof gL C.

AMEY AHEX|(EIE) A

L ME E= UE A4S MY AHH K= LT HX B |(reference 10R=6,
base)ti| H&(@ignment) ==, & HE G7|E AHot= B 2E 2 00000
O|OfBfLICH AlEY AR K| +&(F, 2|E HiA)2 25 S8 F7] |AXI0A —
A= o[ ME F2 AFYLCL
<+ 60000
Q&= ANEY HH2[X|= 0iZ2|7|0]0tCH X101 7F US LI HH 2 X7t &
FOH 21219l FU7H H B2 2 §EE AlEA 2 EZ AHEEZ ME| KGR
+20] M =2 H|0|A S(pase cal)S HS 4= ASUCHAE 1).° i
CHefet HYMZE A[EY OIS 2A00IA 2= BA= #0|AY 2= 47} Ot o ,__‘--.xd llh.___q
NS 2E 3 71822 S 1319 UM AHY 20 @+ &= @

- uu%;s_l a|5 =g.'¢
AR BAL MZO| B5, SAGIIR 5t MES| 4, M3 S5 S 0f2)

ST 0 Ty 20 T
010 e} YATLCL QPSS A#Y BAL O MBS SRet Algo] I8 T AN WA SAETY 52
N - HAVL A2 LOES ZELF RAR HHE
S0 w2t ZYEH 24 GAT0) WA XSSO BHLICH, et S SIARIZ 7 SRR 2ol
2 BAQIZ 2RE0| QU1 13/ AT

XEMIet HE = www.illumina.com/science/technology/next-generation- S0l 2|2 7t YTE H(true) B HE S5HS
sequencing/plan-experiments/coverage.ntmlOf|A| 2fQIGtA|7| HHEL|LCE, HOICH= 7HR0)| X3Hat).

AHY e Al A2 2E EE= HOEE 2E SNHE *J%*# 'ﬁl-ltr DNAE st & &
2 JHE ZHESHA lluminall A|EA 7|sg &gst e 0
HO{E A= A|EAECH 2T XZotA MSELCL A2 2= _S small RNA AEATZE U2 AIZA B0
L), B HO{= A= A|HE2 5| 210[E2{2|0fAf DNA HHO| A% E5 A A6t =Hek(forward) 2|=2t

H3Hreverse) 2|EE 2|= H0(read pain= HERLICH HOHE AE AN E5| AIHY0| 02 Bt FAUAM 2|=9|
S SFMAIZ] SLICHIE 2). lluminall 2= NGS A|AHIS THHE A= A|FHAS K|S CE

18 _I
0.
jus ooll

S|

0

Ho= A 2= E MNHAN HE

2| 1

ozt
P
i

N b
g|E 2

T8 2 HOIE YIS N2 2 Y — HOIS 9IS NZA2 DNA TH O 22| AIFY ts. HB YIRS YK e 2 2IE Aole] 728 Fxa
43 21 NEYBCH IS B giel 2ES o,

=
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IN

)

= 2 E HOZE YHE ANREA HEE 28610 210|E2(2] &=H| HAAM 22 A7t} =52 50 F 2
Qe BUH Ot 2t A= 2|= 0B 2= AE0| 27158 indel(insertion-deletion, &/)-Z24) HO | HES 4
Ch'™ HﬂoE A= RNA A2 gene fusion(RHAL &), M22 HAE, MZ2 splice isoform(SH HE) 52

8ol & & AHUCHT

nE £ ne e
Y o mo 4
4>

§£

NGS E& HEZA
A= A EY E2 HEZHAES Scolf NGS HAZS=R 2 B2 Mo gt 58 §HE 22 & UsHLL
Phred quality score(Q-score)2 SH &= H0|A S2 JHSFE(base calling accuracy)= AlH4& 1S

=
A= e HEZHO|H, A[Ed AA—0| £ F7|8 B2 da3s &S 20EU

Q30 E== Q-score/t 30 0|42 H7|2| HIES LIEHHH,
Q-score 302 H|0|A S0 F 7 U= &E0] 1/1000, F
HIO|A SHO| MEtE7199.9% U2 2|0[StLICY. lluminall 2&
AEHY AAHIC 7| Q-score= THEE Q30 0]4(% > Q30)2=
SHEDZ Jluminall sequencing by synthesis(SBS) chemistry”/t

S 22 HIS2 OF G 2ES M AFS SoIst 4

T IT =]

UG

7171 Mol AZE 20

CHE=2] lluminal] Al AIAEINE By, e ZLEHE,
AFHA HI0|E £ 2l Z0} 3010 AR T/ LHAE E515 22 M0|
Local Run Manager”/} & X|&[0] QELIC}. Local Run Manager=
2 HAS tastot MEAR ot @7 HHS Fastel FULE A+A= 0 AZEY S Soll ZAZHHIOIH
3 45 HEHAE 7[7|01M Hi= 2HQleh = J}SH LT Local Run Manager= AFE0| &0|eF LiEe QIE{HO|A =
Y EdRNE Solf 018 4+~ UASHH.

o= T Mm-d

NovaSeq 6000 A|AEIZ [llumina A|EA HE =3ot7 |0 2A] lllumina Experiment ManagerE 0| &5t A&
AL llumina Experiment Manager= ARSALOA HAE M2 AE Md 2 28 XS MS=HLC £ XA A2
R84 dAKvalidation check)E Solf AHd 2| CIEIA Xets ZX|5t1l 0|F A115IH L7 E FAste 4= UTE off FLCH

BaseSpace” Clarity LIMS= ZAMMOIAN E| X3t S8X01 A|HAS £3SH4 QIEE MEO| =X Q3E2 Q9
e, ZAO| tASHE EobFE AR ME 2| A|AE|(aboratory information management system, LIMS)JL|Ct.
BaseSpace Clarity LIMS= llluminal| 2= 7|7|2t £A S&FE L.

Qo
The ME MH0|S HUNE NH0|S, REAt 2 ,-45 M U5 90| T2t S5| Q75 2lo|H2{2] | U AR
Z710] 9071 DFIQILICY, luminal= CHSS T 442 RNA-Soq OFZRIFI0|SE X%t Ziaist ol efo|ela) 26|
2 NS FMBOHD UBLICE lluminals 8t =2 0|6 M= QU5 M2/ SHS HBoHs AR AAHD S80)
7h53t EFAO| scRNA-Seq 2/0/22{2] ZH| 22 ME XIFBILICL 012 EZ lluminas OfES 720 RFA 23
X OJ—TLOHE %%§¢%E°'x NGS £2HE HZBLICL AT Alz1A Sl DEO| ANA Seq HIOIEIS S8t
=] X|GHS

o

==
zu
o9

4
r

AE e = AsHH.

AT HEULICE TE HIL0|= AHEE £ elSLIC 986-2020-007-A KOR | 14



. (@) His{ O (o) 20O

M2E: NGS 7|8 S78X} 2ol ! H A4S HIO|LYAZIEA HISZL

NGS 7[te] QIR HE U T M2 (B2 raw dataS MAEILICE 0|27 TH3H &fo| HlO|EIS Al 2

SR 0122 U 4 USLICE L] @5 AL 758t HOJE X% U 24 E7SS S5 7122 6|8 24 oA
= 0]

S50 Xelotd Ao U2 2R MarE £ QIELICH lluminall HHO| 2 QILIIE|A (bioinformatics) =T AHE
80[ot0f O=fet 24 ByS O dEop TSH S0 AAE R0t d=stH RS Lo A of LI
NGS CIO|H &4 {2 E2P= 14 24, 34 &4

10] 71X Q H41 T2 AHHLICHI 3). 15+ HOJE 24 TN
QA HEE H2YQE|S AIHA 2SR CXIZESHT 017HE AIZA TS s 28 Jhs3t I Aoz
SHSILICE 2%+ 4] CHOAIS 17H2] M2 Lf QR /ES MAFZO M4 28 5 9 E42 o6k Kge

pa
ot/ ?loh AlEd 2|ES HZESHd(demultiplexing, ELAl)et 2 F4(annotation)0| 2 FH= FHM(EZ= 77t
&
[e)

i
fob
fell

A% denovo 28 FHM)0| SEELILH AAte] A A SEO| D2t X0[7t QUX(EE 324 HA M=
= HO| 4, HEHE, RM=?a}, HI0[E AlZat 21 5 BS ZYelet 425 U0 A f2 HI0[EHE

2 3: NGS HI0|E M 3222 — 0|7}2 H|0|A Z(BCL) IYUS EIAE 7|8 A|JHA(FASTQ) I
T RTH O HHot T AHAL V|2HQ RTXA E4S A= 2kt 24, 12|11 1 HI0[H AlZ3
FQ HAZ FHE NGS H0|H 24 1Hy.

4o 12
Hu
:
rior
Q'E
rir

% S
A
1%
[t
In

o M
in]

1% B4 — THL ¢
E2E llumina A|EA A|ARIZ SBS chemistry 3! 0]0]& AtO|Z0] TlRlE= SO A= LIS Real-Time Analysis(RTA)
AODEQNE Salf 1t 24 TAZE AZRELCH RTA AZE Y= DNALE RNA 7H59| 7|2 XS LIEHHE H|0|A 21t
olof tist E& M-S HSEILICH AIEA H = MAE= raw datas 2t2 BCL A9 H|0|A = MU 2 KA ELIC

A A &2 S BCL I £ 2XM(downstream analysis) =70|A] AF2E 4= Q= FASTQ A0 2 HEHZ|{OF &L Y,
FASTQe= O|7t8 A|EA OO0 2t 22 85 25 XMYoh= HIAE 7|80 A|EA IY FAQLICH FASTQ IH0=

=4 24 BH0M 7|E O1He 2|=8 EHYot H7|ot= Ol AZEE E2 Ha7E 250 7| HE00| A3 QCOIA
Qo FE2S AIX[RLLCH FASTQ IFY2 L5t llluminall AlEA A|AEION 4-dE NGS HI0|HE XS I AkZdt=
7|2 ohY HA0|0 CHSt 2Kt L0 24 £2 MM Q1T A2 E AL S = JUSLIL

rior
ol

1% 0

25 24 — CIZEIZAUA, ¥ Y QC, QMM 54 24

ANEY & ¢z 2 07+5 2|E IHJ0| FASTQ It = Bty AAl= OHE TA QI 2XF 245 FIle 4= ASULC

NGS H|0|H= CEEIZAY 1FgE AT 7 X RN UL 24 245 HAIGH| 0| Tet H|0|H

QC HEHAE XMEol( H0|H2 FES Bl = = AsUT

A7 HEYLICh TIE HRjol= AR E S+ dEULCH 986-2020-007-A KOR | 15



CIHESHY

llumina A| &) A|AEIS] 82 ZLH0| 2 7|0 E St A2 HIZ 210|E2{2| FH| HA0A 2t DNA ZH0j| QIH A (index)2t=

IRSHABEAE F7tots HEIEE M (multiplexing) 7|&LICH HEIEHYE Salf T 13]9] A|ZY HOE 22 49
20|22 2| E SAI0 23 (pooling) & AIEEY &~ UFLICE eHH C|HE|Z 2 &(demultiplexing)0| 2 QIEIA A|HAES

Hige = SEE 20|29 AEY 2|EE W8 202822 Zelols 7zs DU TRME AIEYS 390=
CRESHYS Soll ME 22 HF0M F/HEUE ME HIZE 52 10Fet 24 A/ XKunique molecular identifier,

UMNE 7|22 ETE M39 2|EE ME ME=E 2L

gd

FE2 FASTQ MY S X X0 0fHot= AAULICH 2HH FHE A7} gle 89 2lE= 8| d(contig)2t= H 71
HEXMOl 22 T ELICH BWA Aligner BaseSpace App0il AFZ £l Burrows-Wheeler Alignment(BWA)' &112|&

RNA-Seq Alignment BaseSpace App0ll Z 8t Q= Spliced Transcripts Alignment to a Reference(STAR)'® ¥ 112|&
S et ATEQ0 S 0[&0t0 A HAE FEE = USLICHE 6).

H 6: A|HA XM BaseSpace ¥

BaseSpace ¥ Mg AR MR

&

BWA-MEM Alignerg 0|83l FASTQ Y= L E MES FHE RTA|

. (=] Qkh
BWAAIGNT o) 71X FASTA TIUZ M8t AR X5 B2 SEH) BE. R
Tyt STAR AlignerE 0|&¢t 2|= 0%, Saimona 0|26t 2X KXAL 2 MALSE M2 st
T rrerrt RNA-Seq . = (Sl —;Oy iy |_|:| I'I'I'I_ ;-:l_E ;oo y
Ll oot Strelka Variant Caller2 0|28t #10| Z4E(SNV 2! small indel), MantaE St ER LM
Al T 9 fusion ZI&, Picard & 7|Et X2 QC HEZA 3,
QC HEEZA
QG 418 Aalo] ZEA TN e RS 50| FO2 2E NGS HEHS| Hisel 2HRAR B 5 8L,
QC HEHAZE= AL RNAS| 2, AlEY AIA”O0 ddet 0|7ts 2|= H0|H, AIEY 2|=9| tfE & HE 50|

UG

0]7t= 2= HIolE{e] QC

O|7F2 A|EAl 2|C Hj0|H2 Totshe O YHtHMO 2 Al L= 27, 970 FNA B5E 014 GO 31
QC HEEIAZ = GC &2, AEA Q-Score, A|EAQ| BH, RNA =2 T
K-mer7} U&LICH GC 22 51LtQ| R A|HAN|MO TO(G)T  FZ RNA 1o,
MOIEX(C)S] Hi2ES 20lotH dg& MAEAS Ol GC &2 71 HIZE RNA 39.7%
TAIRIE 1oks Ol AHE e o= AS UL AIEA HI0[E2] GC rRNA 50.2%
SHEFO| 2R A BEAE FA HOHCHH ME0| QLU= =Y |

2 QUELICH RNA-Seql AL GC &2 RNA Z20| M2t xt0|7} MIRNA 1.5%
UL LICHE 7). RNA-Seq 0] M2} 0 AF GC B2 5Hto) tRNA(Transfer RNA, 28 RNA) —

QC MEZIOZ AR & 4 UELICHO: total RNA-Seq2| AL 7|Et small RNA 16.7%
39.7~48.9%).”'

MO A A5t HIQL Z0], Q-Scorel= 717|29] HIO|A 28 MBI 2 TIlst= O] 223 4 QIOM, Q30 Ma= MEtr I}

o
00,9948 SIOJBILICE llumina®] R.E AL AIAZIS 1219] AL 2 Zist0] 23 B 75% 01A1e) 9717} Q08 B
HEHTE BYUCE RNA-Seq 48 Al REA 28 71 B213 01743 2| HI0|ES B7HE His 701 HIEYATL
QOB SBELICL TE AIHA 20[=3{2]= TS RNA AIHAZ TAE0] 002 S5 AJBAT} Tspi| Bt
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AIZA O{HEILE CHZ AAZ I3t Q22 ofAlH 2 4 QULICH AlFA HE3i(sequence representation) 241014 b2
B2 AMEA(FELEE 107 0|2h)= ZhtE o2 JUSHL. K-mer 240 B SSE AMEAS ZARH | flol £

H0|(W 2= 7hstt 22 QEIE XES AAFRILIL

HEQC

RNA-Seq?| 4 #dt= BA0| BHE = AlFAE 222 & 742 WEEQ! L2 FE(capture efficiency)0] 2|=
HB0AM 525 E22 AXIFLLCEH NGS 2o L2 82 100%7t 0 rLIEH I& AHAO|LE RNA-Seqilt 22 AlEY
B 3| S8 50%MH A 80% AHO|IL|CH? QEtMO 2 MEo| ZEI(| —ES# 23 50| =5LIC. RNA-Seq
HOIEMN H2 28 5 80] HEE AR MECQ EX0| W7LL THE ME RNAJ| 2§t @S oMsh = 4+ U2, total
RNA-SeqQ| A0|= H|58X21 rRNAS| K7E o|Ojgt & Ql&L|Ct

RNA 2% U 24

RNAS| 22t 22 Y(integrity)2 1EE RNA-Seq Z2HE HEXNO2 TE0ok= Ol IR SLELICEH RNAS| 2242
= J1X| 2|24 RNACRNA)C| H|Z LIEHH= 2851852 HI4510] X3t 2 QI&LICH UM O 2 285:1850] H|7t =242
RNAQ| EZ11t 2AMO0| & LICH RNA MEE AgilentAl2] Bioanalyzer A|A BT} AgilentAt2] Fragment Analyzer
AMABICZ 2M5IH RNAS| REHS %75}% T 7tX| St HEZAQI RNA FZ-dZ(RNA Integrity Number, RIN)Zt
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https://www.illumina.com/content/dam/illumina-marketing/documents/products/appnotes/library-qc-fragment-analyzer-application-note-770-2017-002.pdf
https://www.illumina.com/content/dam/illumina-marketing/documents/products/appnotes/library-qc-fragment-analyzer-application-note-770-2017-002.pdf
http://www.illumina.com/basespace
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https://www.illumina.com/products/by-type/informatics-products/basespace-correlation-engine.html
https://www.illumina.com/products/by-type/informatics-products/basespace-correlation-engine.html
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2 MES AR NGS 7|Hr°| QEX (5 LHS &) GIOIE MIES MABILICE. 0213t ElO|EfO)
SN0 2RO BRSHH MR Of 3 2 HTY 4 s W2T 72 TH0| 7H5510] AHB0| 80[3H 24
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322381/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3334321/
https://genomebiology.biomedcentral.com/articles/10.1186/gb-2011-12-8-r72
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3334321/
https://pubmed.ncbi.nlm.nih.gov/22581179/
https://pubmed.ncbi.nlm.nih.gov/23104886/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600148/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4077321/
http://www.illumina.com/products/by-type/informatics-products/basespace-variant-interpreter.html
http://www.illumina.com/products/by-type/informatics-products/basespace-variant-interpreter.html
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Assembly &  $Z&E IS Cuffmerge, Cuffquant, Cuffnorm, Cuffinks?t Z2 E1E Edl 22 MAIS H YotE7|
DE Hel xS Yol 248 6k o

RNA-Seq STARS 0/88t 2|= i, Saimong 0|88 & RMA| Y MAIE st StrelkaS 0|85t £ o o]
Alignment 10| ZE, MantaZ 3t fusion 252 S35t . a b=
RS REA 2 TS B4 B, T4 MY, H0| 45, fusion 45, ME22 HAE TYS ol —
Expression STARLF TopHat 0183t &% SAAIS] 15 2l 241 2 FAK| 00|58 +85ts 2 =
HEBE ME0M HE STXQ XIS U BN S 26t RTRE 74, ST FPKM, FH2 or
DRSS m Az of ulu2 202 HZste o HEoke]
RNA STAR Aligner 2! DESeq2 24 E712 5lLto| 7iCHst I B2 o2 E51610] 7HE 55| AFRE= & 2o
Express 2 7HX| RNA 24 7|58 Halotl A48 24 IH7 X2 S0 MSshs . =
RNA MAFZ Q| 2&t 242 a5, reference-only alignment, annotation-assisted alignment
DRAGEN with gene fusion detection & £4=2| £ ZEE X|2. Gene fusion 252 N (breakpoint)
RNA Pipeline /H580| U= £2I1E AE5| 25 DRAGEN RNA Spliced Aligners Safi Zi&l LH0|Z2tQ10] O ot 7|
E|ABHO| M2l AlZkete 71610 25X Q1 HH(chimera read, 7|2t 2| =)0l CHE AES
2| E(split-read) 242 4=3lok= .
DRAGEN ol hal Ao s - =
Differential RNA TAZ Q| 2AF 248 +l5HH Saimon &3} IHU0I| DESeq2 Y112|E5S M5 F ME o 2totE 7|
Expression O& 710 AISHOZ WUHE = R I MALS O|0|EIE MAst= . =
RNA Y, XS WH 24 S NGS UZ2IZ IfHo| A st QAR UH 2AS MBS $EY P
Amplicon  manifest T2 22{9} X5 B/ 2 EAS SHT & UES St R0
ChIPCZ ZC+2(pull- down) | 5% (enriched) Y92 AMEGHD siE FHAN ZE|Z(motif)E
ChIPSeq SASHE M. ChIPSeq0| M-A5H= raw data= CHZE 7hHs55HH LiEHA HO| HACR T HZ Cf 20t 7|
s,
AE5H| T QA L EX HI0|MII0|E DNA A|ZA HI0|EE 2M50, 2 2 HE HES
MethylSeq — £-315t1, A2 2 M= st HEZAZ HAtsH= WO 2, TruSeq DNA Methylation EJ TruSeq o QOtE7|
Methyl Capture Library Prep Kit2 Z=H| =l 2t0|22{2]| X|¥ 7ts
. CHE2 2 X{2| HIO|MIO|E A EAS o P2 DNA HIES M1t M S HEots HOZ, HES} or
MethyKit g0 2o 712 S ofL2t & £74(0l: MBI ) &) 7t XS N3 I AM 7t H &=l
DRAGEN AESHA A QEA L HX HI0|MII0|E DNA A|ZA HI0|HE 2AM0t0, ¥8 2 02 HES
Methylation — £3l5t11, & 2 0|2 St HEZAZS HAot= HOZ, TruSeq DNA Methylatlon 3 TruSeq O 2Ot 7|
Pipeline Methyl Capture Library Prep Kit2 &H|=l 2t0|E2{2| X|& 7ts

A7 HEYLICH T HRH0= A8 5 USLCH 986-2020-007-A KOR | 23


https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/cufflinks-assembly-de.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/rna-seq-alignment.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/rna-seq-differential-expression.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/deseq2.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/rna-express.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/edico-genome-inc-dragen-rna-pipeline.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/dragen-differential-expression.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/rna-amplicon.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/chipseq.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/methylseq.html
https://www.illumina.com/products/by-type/informatics-products/basespace-sequence-hub/apps/methylkit.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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— FM 7| Interpreter ¥ 2210|HE HO| A LHELHT|

UYS HoH 21 &892, o2 HO|EHH|0|A2RE ot YHE

2! 7: BaseSpace Variant Interpreter — H0| H|0|E 2411t HA0| Al2 5 s
QIst RS HO| HI0[H 248 HHE SML &7 HIS.

a
SE610] 4 XQIS 7HASf0lH MBSO 2 PR0| i H0|0) 2Ret T

H= 12 M L

mlm rlr

Xt =H H41E HIO|ROIZIHEIA £2M
EH FUAIL AS A B0 24stE AL Hgd st = e TRULH RO X
1T A RTX|0 CHer HIE st THECS| X 2 E4 I, DNARF HElE 719 45 XE
o 7t SO0l EQUL HEst 249 2t IY0|= HES 84 EF, HEs A 25, At HEst 39 &
QO MEst SA4 Q90| ILetELICE DNA-HEIA 2 AT = F4, O] (peak), Interactive Annotated Peak/Motif
Explorer® A|Zt5lat 4 Ql= QE|T MHl, 72|17 &2 MHUBAM 344)0| LHEIL|C} ATAC-SeqS 5t 22l 3 20fEl
o=

=4 A00l= AZE (peak calling), I3 A, I|3 XI5 B4, 5224 K| AX(nucleosome positioning) S0|

o o100 RN
slo| 2| g2 0tEl

_|I_

HEHELICH

HIZEH 0l Al

HE 204 A|EA H0|E = MethylSeq 1} MethylKit 242 Sk,

(H 9). MethylSeq Y2 Bismark™ 2! Bowtie2 S AH25104 HIO|HIIO|EZ 1a|or A|$~w a||: 25H= LEA|0f 0L SHH
= HE = §H’lor7| Floi AlHY HIOIHE A FUL.
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HEst dEs —’F—%”%”—l'if. MethylKit 2 M= 7t ZXHoh= HE 3t X0 £ &

BaseSpace MethylSeq i1t MethylKit 212 B HI0|HE X &5tH HESH 4E, ME 7t XS HEst 24, HEst BTt
Aot =2 FF2 Harst 5 YU 2R Exﬂ =M AYS JASLICH Eof B seSpace MethylSeq 211} MethyIKit
W2 HAKIZHH Sl HIO|QOILOHEIA A 20| 2A S0 HERN =20 g AHE0] 7I50t=E A0 USLIC
ChIP-Seq

ChlIP-Seq H|0|E|= BaseSpace ChIPSeq ¢i2 &
ChIP-Seq(MACS)®' Hi#{02 320 HAZIZHS E5) ZCt
W HE[ZE LAGUL 0|F =~/ 4do w =
HIZEULC M2 I882 40| Iz a3
MEN T} L X (control) MER A M, & A
ol |C}

USLICE ChIPSeq 2 Model-based Analysis of
eS| 2= =5 Y8 S0t HOMER*E 0|28l siE Y
= CHRZE7t 7HsotH kAl Hinteractive table)2] EAIO 2
FULCH 2t ME 082 M2 ME(treatment sample, & ZCH20] &3 E
% H

D5 8243 (replicate)0f| M2} 542 FASTQ MU0 2 LIFHE o
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ATAC-Seq
e XMl L M CA 7 AZEH CHFst AR ¢8|S0 U QEAA 2A12|= 12|11 ENCODE ATAC-Seq, chromVAR,
Partekt 22 ATEQ0] T2 MS AESH0{ ATAC-Seq HIO|HE 24E &~ JSLICHE 10). 0|8 =4l = 0|3 45

AN A= B2 st 220 HHS Aot HLTH ATAC-Seq &4 Al T2 AE XY= ChiP-Seq 4=

0II

HI

|
Flot A QIX 27 2212 MBS SHO= 24 E MACSE MEY + AgULh 20t U2 = ASE O|39| RHA|
EHEQL 23 S|4 HE}, p-2t, -3 5)5 Eelols R HeteX 2R H|0]E(browser extensible data, BED) I 0|
AgHL.
M

2 ATAC-Seq H|O|E £4 Tto| =210 CHet XtMIet HE = yiweiniu.github.io/blog/2019/03/ATAC-seqg-data-analysis-
from-FASTQ-to-peaks/Of| Af tQISIA| 7| HFZLICH,

H 10: ATAG-Seq 24 =37
AZEQoj 20 My M Z=

. FASTQ IYO|IN L= HE| 0|2 7|7X|, Rt 5HE ATAC-Seq HIO|E 24 o &A=
ENCODE ATAC-Seq pipeline OB AA MO[IEIOL EE) q S lo & O YOt 7|

F

VST

fou
i
AT

20| A= ZE[ZH R 42 MES o A=0E HZg2 H#

= of
chromVAR N2 OZAA R I7 (A, o Lot 7|
ATAC- Seq HIOIE| A0 ALREIS AIR £7 B4 AZEQ0{2, X|Z0| HZEs
_ ’ o oF
Partek 232220} AFR0| 20|3t OIE{H0|X H2, o erot=7|
O OF
=

H NGS AB0A 4S5 20|15 YOI AIZ0| SO[3t HIO|QQIRIEA E17} 0L SRELIC
T 247 T 4 0D, HIO|QQITOHEIA 7[S2 22 HI0|EIS HTotD TS A7 BN £
9 XN 2 D20 U5t SES B Gl 2S0| B 4 JELICL 04710f llumina®l NGS AIA-E Ciole

=1
=
AFAE Hote &2 ME oz RHA 2ol & 282 FEE M + AsHCH
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https://github.com/ENCODE-DCC/atac-seq-pipeline
https://github.com/GreenleafLab/chromVAR
https://www.partek.com/partek-genomics-suite/
http://yiweiniu.github.io/blog/2019/03/ATAC-seq-data-analysis-from-FASTQ-to-peaks/
http://yiweiniu.github.io/blog/2019/03/ATAC-seq-data-analysis-from-FASTQ-to-peaks/

. C}ol =
H4Z: HUME EME HIO| QUEOHEIA O[Ol
UHH O 2 scRNA-Seq, scATAC-Seq, TN T K| SH(single-cell proteomics) S0l &&= HHAMIIE A|ZA H|0|H
=M QI E2=RE 229 HEXQl(complementary) CHE HE AlEAY Z2EZ 0 RAFLCE 2Lt HE ME AEY
HIOIE 249 XIS HEEGHE 2 4= S8 HUME HO|HUl= R&E6HA 27| 20 UM A|EA H0[E <
EN0= SatE HO|QQIXIEA £2MT M2 YO0 WRFHL|CH*®

scRNA-Seq H|0|E{ £A0| 0j& S

SCRNA-Seq HIO|H £4 A| AFRAH= UE ME AHL2| 0| 24 [et= ThHEA E 71| o220 =] A U
S8 HUAMZ 220 0|85 = OIMRA 7|&2 YHeZ BM0| 7St M| 7§47t S7tetof w2t 2 2FO0|
Jtsst 24 2SS 2716k= HI0|H EQEQ| = HEH0F IH 73S LICE scRNA-Seq HIO|EE 7t M25tH
=& (biological complexity)2 BtEoI2 = CHiE ME RNA-Seqdt H|u 3 M 7t (variability)0| == S&0]
UASLICE scRNA-Seq HI0|H 242 S OEA s A2 53 MO UMILE A|EA 2|=7t DR E|X| QL0 o=
QEXL = A3 observed zero), & EE0H(dropout)2ILICE 0]2{8t SHAL T 7HX| |20 Z Qlal BiMsh=0|,
71501 2XM2 Qlo RTAIL UHE KT AE2 HX| s 27t UL, EF MM ST AXZ YA X] 4=
A7t ASLICE AT AR Eoi2 YAXC 2 LHEILHEZ2(M = Y- AlZE SO E= £ 71 of0i|2H 2HEet MAL
258 HY 2 7| HE0l) H0|E 242 S &S0E & JASLICH scRNA-Seq HI0|H 2| 1Xf, 2k}, 3Xt 240]=
0|5 Z&st 02| LOISS YHEA| I2faHOoF gLjct*™

[

UM AlHEY HIOIE 21X} & 2Kt 24
A

THLME AIEY BI0|EQ Xt 240 = tHE M3 AEYS 14 2410 S LH0| HEE|H, T2 BCL A0
FASTQ SA 2= Iigs Hetole HYyo| LM I Ber = 24 245 s 4 UgU.

n
ne
I
Ml
1=
0=

CIHEIZ A CIUMHIE AIZA HIO|Ef 240 Q5 THAQLICH thE M AIBAAE CZEIZANS S5 2YE
20|=22{2|2| 2|S2 JH 2t0|=22{2|2 22|oHs BT, TIUME AFAMS HE 22| CAM E7HEAE ME
HIZEE 7|202 225 ME0| BEE i MER E2|TLICHIE 8). (RS0 THUME £A Z2HZ0| [IHE| S A
7152 MZSHRIE LWOBICHH ZUMIsS} 28 QEAA NH0|T2I0IS HER AR 2 45 Q&LICH
L aon=as
aaisiid i aplotol Hacsi. S 54 FIB0) LM TIQMIE AJHAI HOJE] HES)
; © o6 =S 310I517| Y5l 2 JHK QC HEZAS B2 = &
] 8@@)@0@@ P UBLICH YUIHOR MBEE QC HEAZE FHE
008660 + ©g¢ —> HEZ-A MIZ &, QTR 2H/IER/o42 3, M L 2|20 28,
=42 G A} 21012 22] F7|, UHHE QEA} 47t QU LICH
Hza @ Ol2{st HEZHAE & Yt gPCRYIF 22 F22]
Mo ® F2pst O 2= HIISH 4 QIBLICH MHapA| MIZ X|Z (cel
atlas) 1719 ZH HEEF THUM|T MOl 5EMS
® 5 ® & ® & o o STHBIBIALE 02 THUMIE 210[22I2|2 BHHOF & A2,
© © © o © @ © @ 2o BAR NGS 212 435t7| Fojl P iSeq 100
HEEES AABIOA SS AR AIHAS 234510 £ HEZAQ)
7 8: THUM|E A|-AQ| CIHEIZAA 1Y — HZ 22| A0l A S48 Ifetet = UM 8 MAH(rebalancing)ch &

FIIEQE M HITES 0|0 2f S0 NN ASE HEMER  g1a) |0t i 2

0|E2{2] QC= EdH O YIA 9= Znp=
H.Pg(parsing)ﬁf]_kHE =3 (doublet) X|74. - EHOlE:l l:||-A-||EI 1 | = S H —I =210 AR = |'E
=L = =

= oA HAT Ztaskst 4~ AS L

KM LHI2S QC and rebalancing of single-cell gene expression libraries using the iSeq 100 System Application
NoteE Sofl 2QIotd 4= USLICH.
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https://github.com/sdparekh/zUMIs
https://www.illumina.com/content/dam/illumina-marketing/documents/products/appnotes/single-cell-library-qc-app-note-770-2019-029.PDF
https://www.illumina.com/content/dam/illumina-marketing/documents/products/appnotes/single-cell-library-qc-app-note-770-2019-029.PDF

CHUME A[3H 4 O]O[E{S] 3xt &AM
UBIMO = THAM| I A|EA E1|0|E1 o A mo|Z2tRl2 2|E FE, EX-HIZE HEZA(feature-barcode matrix) 444
2|10 3XF M0 AFRELCH X A (dimensionality reductiony= H|0|E EQIE Q| 2HAHZ0| ZQ56tH scRNA-Seq,
SC-ATAC-Seq, THUM|IE HHEE HEHT%‘ 2 240 28 HAYLICL

>
o
Hh
>
ru2
[
i)
IJI)l

M RS MIZEO| 2K 3 712 HI0|H ZRIEE SA0| A 4~ JUCHH XS (high dimensionality)g 7H
4 A A HIO|HE ¢S 4 USLCELY Yut™o 2 XY HI0|E ME= §4 X9 AAZF 2= H|0|H 0|X
2 OIO|E] A|Z{SHE 2loH H0|E MES| 2EXQI 128 2AHH = XY E A GH= AHH F4 IEE AR
FUCE® XM A0 0|88 4= Qe OIS0 22 2 JHX| ¢12|50| Ot =0 A&LIC

o>
] _||I
2
I:_I

2 A

a0
|_

N
>

il

PCA

PCA(principal component analysis, &8 & 2AM)2 M3H(linear) At SA0| E5| AI S = Y1252 =, MY
E4Hmaximal variance) ZIME 2ol HIO|HE HE M2 2| SEAQI A2 EHEILTHIE 9A). PCA= HIO|H7t
X

H
et §rAo2 BRE ALt 7PYSH=0, 0215 7FE2 HUMIIE AIEA HI0[E0] S MEEX|= &L ch™

t-SNE

t-SNE(t-distributed stochastic neighborhood embedding, t-2Ii 2H&H 012 H|E)2 H|MH(non-linear) Xt =
7|HULIC} t-SNEE M2 XM 5 2AMH = 3XHHCZE FA4 Eg._%c.oiw CHXHa H[0[E2| OfsHE &1
HUMI A H0|E{ 2 O H(subpopulation)S AlZtatoh= O & ELICH 1Lt t-SNE Y1252 AH|LH0f 22

Al7H0] HotH, EE H0|H MEE B2ict= S0 etA7F {11, A +LX(global structure)E EZ&6HA| &L LCH
Olz 2 S2{AH W HIO|H Z2IE 7H AH2l= Rol0|otl] Rt HE MIoHK|T S2AH 7t A= et HEE

HZ5HX| REtCHs A4S 0|gLTHaY 9B).°

ron B~

ol

UMAP

UMAP(uniform manifold approximation and projection, @& IfLZEE ZAF & FH)2 MESHA H|0|H HEQF TN
AEA HO0IH MEO M8 7t58t ZE SF2 DA HIO0|HO| A= HIME XHa 4 7|HULICH UMAPE2 H| WA

M2 ALt Ao 2 T TI0|E ME LHOIA XY X (local structure)2t MA| 725 BEFL|CELY

A. A B
FHEE #2 FEE#
= Wz vt a7 7k 2 e
by 2 e . A
'O (@) 25
Yoo 905
) )
- e 0.,%6°9%e
CN e © a
<+ ow.’ w
Tl < [6) %
1 O'eo% =%
LHr © I’() (@)
g0, % ¥
) l@ ©
Q%
9/ 25
3 (¢]
> . : ‘
=3 HA 20 0 20
=d 2T X +-SNE-1
13 9: PCA R t-SNEQ| S22 AHE I — (A) PCA= Z|tf 24t XM E flo 2AHE HI0|EE O H2 42| AHE2 2 FHOIA|Z S4 TiY0|
MY XAHECE SHYE|D] C|O|E7t Moz BREUCH T 713 (B) t-SNE= AHEE 40610 2t E= 33Xt 220 0| Z2IEE HHgh
i 2HAHS2 2 SAH U U0/ EQUE 79| RAMES BEAGHA|T, SHAH 2H Hel= RAFIE OJUIoH| B3(F, S2IAE 1101 271 HIEA]

SoAH 110} SEL RAMYO0| B =X= ©3).
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CHAUMIZE A2 HIO|E Q] = £5(3kt) 24

FIHEQI 4 BM T = A|ZA B0 M2t Z™HE UL S S0, scRNA-Seq 240= AH5 ST} 23 240
LSHEILICE* SCATAC-Seq2 &gt ég%ﬁqﬁ A= scRNA-Seq2 0|8t REAL el A5 Htel =10 KA}
A0 st YEE MSE 4 USLICE scATAC-Seq 32| AL HIO|H MET} 5| A(sparse)ott Y& H X (binary)0|1
37|17t 27| HZ0| 2A40[ &X| tSLICEH SHX2H S=0HE FHZ2M 0B EZRH YEsN JHE g2 + UEZE ol F=
T IIX| 24 £2M0| ABUCH?

NGSE 285t CIUM|E ErfR| £A{OR CHUN|E L H¥jT wele M=t = AbSeq’, CITE-Seq’, REAP-Seq® 0/
A1 7F) 2 A0l $2 NGB, OI2IEt B2 NS B3 SOXI= KI01Ef HEE BEI2Emutimos) H0IE(01

H
o

TR0 £40] HXI= XIBH FMAZO| H Al UMIQ| H4E A= 22k 7o) SUSH A2 Bt B T(antibody-tag,
ADT) AIRAE BRSS! 4 AUBLICE 01213t HO|E| HMES HS H2I5hi 2415123 7|Z9| scRNA-Seq 241 E77
HEIDY HIOJEIS KV 4 UEE AHOIES MHFILL MZ L T 7S S 2 20| SSLIC

Ef
Bxf APRLS S

St ZARAOA RLnython 22 HEX0l T2 e A0S Ao ISt QEAA B =51
02| L4500 U= 2N YIEERE X|¥ot= ‘plug-and-play’ IH7|X|, 2|10 A& HE S THdst = E HUME
A|ZA OI0|H Q| 3xt 240 &8dfl & = UASULE BM = A7 SHQ AS SX0| 2t MEedotH gLt

QIAA HIO|QQIEIHEIA E(T 2| )

Seurat

Seurat= FttsHnormalization), A A HMZH, 2D, SIEM, HIO|H S =78 Salj M 7 0|2
AAE R 7|8 AN RNA-Seq 24 _’t EYOQULICL® Seurate X &4 7|58 0|2510 MEZE
K Mol AEf = R0 S5t I8 E 2 SRILIC

Seurat AFEAt= THISE 2, 7| = S0 24 MdE HUMIE HIojE MESE 5 4
HE|ZE H|0|E(0f: sScRNA-Seq H|0|E{2} sSCATAC-Seq ! HUM|E CHEHx|SH 244 H|0|E)E BfAISE S~ QISLICH

Kt ME &= satijalab.org/seurat/v3.0/integration.htmIM| Al ZHQISEA| 7| HFZL|CE.

Monocle

Monocle2 M|ILO| HetX X (cell developmental trajectory)2 &015}7| {Igt 2X O 2 7= R 7|8H9] scRNA-Seq 24

AT EULICE Monocle2 MIZEL| Z=7| HEH2t Z|E AEf7} %317(1 QU= A0 ML o AZEQ0= 51“ EIS

I'd4s MROP@ =2 THEO0| met 2f MIZLE HZH (ordering)oldl, t-SNEZ MES| SHAEZE S HlotH, XtS REAL Lol
fLICE.

H e
=

KtMISE HE = cole-trapnell-lab.github.io/monocle-release/0| Al 2HQIGHA| 7| HEEFLICE,

www.illumina.com/science/customer-stories/icommunity-customer-interviews-case-studies/trapnell-uwash-
interview-single-cell.ntmI0| Al Cole Trapnell2| QIEHHE Solf HUME 24 7|=2| L0 CHol LOHEA|7| HEZL T,

velocyto

RNA £ T (velocity)= A;arovg%l mMRNA2L AS 20| EX| 22 mRNAS| HIE 7|&22 3 AFNM 58 |0
CHSE R U Het K25 LIEHFRLICEH scRNA-Seq2 HHMII LHOA 2] RNA £ FH5H0 F A7 LHX] T{EOf|
AX A= 222 HHS OIS0t ME AS(ineage)s 24 = USLICE velocyto 2T E Q|0 IH7|X|S ALE0HH

RNA £ 5 F7517| 2/l scRNA-Seq CI0|ES HIEO 2 QMR UHO| Aot BAE 4 UBFLICELS®

7 XtM|st HE = velocyto.orgOf| Al EH0IGHA|7| BEZfLICE.
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http://satijalab.org/seurat/v3.0/integration.html
http://cole-trapnell-lab.github.io/monocle-release/
http://www.illumina.com/science/customer-stories/icommunity-customer-interviews-case-studies/trapnell-uwash-interview-single-cell.html
http://www.illumina.com/science/customer-stories/icommunity-customer-interviews-case-studies/trapnell-uwash-interview-single-cell.html
http://velocyto.org/

chromVAR

chromVAR= &1 ZE|ZLE A =43 Tefoh/| ol tigf ME AlEd HI0IH = scATAC-Seq HIO|HO|A 2201
Y2 X0|E EMot= H MEEE REAL RINZ| XYL 0] ALERQNE 0|8otH 220 HZdut #EH0| U=

E;_l

UR{TI AJBA BEIT 2 de novo AIHA DEIDS S 4 YELICL®

72 XtM|st HE & github.com/Greenleaflab/chromVARNA] E0IGHA| 7| HEZfLICE.

Human Cell Atlas Data Coordination Platform

Human Cell Atlas Data Coordination Platform(HCA DCP)2 H|0|E HE H= AMH|A, 2] 22t =9 E7|§f5| Ello=
Ht, BESHE 2XF 24 IO 22t H|0E ©2, 2|10 3Xt 241 I A3t 2ot ZE O|2A 471K =2 7|s

— =

X35t7| o WL = HIO|H ZHE QEAA ATEQJHULICH AARAD HPXH= M M = 20 ALt B%MIE Al HA
OI0|E{E HCA DCPO| HIE& &~ USLICEH

XtMISt M2 = data.humancellatlas.orgOi| Al 2fQIGIA|7| HEZLICH.

CITE-Seg-Count & CITEFuse
CIOJE 241 2 A|Ztste| X|E 2IaH CITE-seq-Count®} CiteFuse™® Z-2 HIO|QQIINEIA TS CHFSH THUM|IL TRl

D= Lo & = + AsLCH

7 KtM|st M2 = cite-seq.comO| A EQIGHA| 7| HEZLICE.

SUZE 48 HO|RQUZIHEIA £

&8 MH|IA MES GRZE g Tfet ATEQN E41= £ HUME 22| & 24 S2Z(0l: 10x Genomics,
MissionBio) X|&ot1l USLICHE 11).

H11: EY SMUES X6z THIYME A|EY Ho|E 24 ATEQ0
A|EAl
e ol oy IS
10x Chromium scRNA-Seq H|0|E, scATAC-Seq G|O|El & THUM|ZE A|Z A C[0|E2Q] A2t 2!
24 7|58 Maste Hléié OHEEIHIOI*J. 0| AZEQ0{Z scRNA-Seq HI0|E L9 22|05t
10¢LOURS - oiny, W 93 o o PAS LSO WEA T Jks. ScATAC-Seq BIOJE 2418 B3 TS g g qropw)
ot 7S Hzoiel oy 20l Selel £ S%(reguiatory feature) B4, FIAL QIR REIT 1 5 o
CHFsH 21 =3 715,
10x Chromium Single Cell ATAC H|0|E{2Q] XZ|Z 2|5} 7Ht”5l LIS 24 mo|Z2tels
10x Cell R HEots ATLEQ0]. I Het CHEISYY, 2| HHY 2 FZ 59 14t 24 23,
AT:\Ce anger E2HATIALY| MCHEQ|O| Al FMO JHsst J20ME 0|39 AS, T HE, 11|EL g sC-ATAC-Seq [ Tl YO0tE7|
TIAL QIXIOH CHE 7HRE THEZIA MY SO| 2R} 2M 3. A2 F4, A SHAEE,
s H2H 99| SYHAHY 52| 31t 24 +3,
Tapestri HUAM|IE DNA A Z4 HIO|E 240 A= ATEY N S2MOZ, AEA E2R7|,  single-
Tapestri Insight ~ CIOE] 24 2 A|Zfst 7|52 ZatolH, 22 Y MEZEE +Z0|M SNV ¥ RTX} SH% cell DNA Of &O0tE7|
#H0](copy number variation, CNV) S2| H0|S Al 7f sequencing
Bio-Rad SureCell ATAC-Seq Library Prep Kit2} &7 AL Al SHA| HA0| TS UM SR TS

- BEMIISHE 0| AZEL | L OtEl M2A0| 35 gl Al >‘<I-I
SureCell ATAC s XS, 0] AHZ o7 L F20HE H 3| A(gain and Ioss);—O Sc-ATAC-Seq [ Tf 20t&7|

Seq Analysis SCATAC-Seq 2L O| SYHAEY, QFA} &siut 221 A|FA DE|TO| EN HH LIS AL
Toolkit OO SXOAA-ZE QA G EHA X QA4 AlH Jhs

=
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http://github.com/GreenleafLab/chromVAR
http://data.humancellatlas.org
http://cite-seq.com
https://support.10xgenomics.com/genome-exome/software/visualization/latest/what-is-loupe
https://support.10xgenomics.com/single-cell-atac/software/pipelines/latest/what-is-cell-ranger-atac
https://support.missionbio.com/hc/en-us/articles/360047770774-Introduction-to-Tapestri-Insights
https://www.bio-rad.com/en-us/product/surecell-atac-seq-library-prep-kit?ID=PEXSR1MC1ORV

SUE SYNOI A4S HIO| QORI A £7

SeqGeq” v1.6 Software ey SEQGEQ...

FlowJo A E Q02| HIZALM 74 YTt SeqGeq AR E Q0= HUME A 42 SHOZ WYEJUCH S
TOHEX| b= HAT = HO|RQIRIHEA SSHZ LT SeqGeq2 V(D) &4, Seurat 2HAHE, Monocle HIX F&

S Hdet QEIEA V|sE MSEUM. 015 =+ 25 ARSE 717|L AlEd o[22 210 ’Sﬂﬁiol Of et HIOH 2t
220| 7Isot=s A=A L.

SeqGeq FlowJo AFEXOIA| Tl ALESH| #12 E211 o EF CIHT0|AS Sdlf 115 241, HI0[E B4 2 AlZtst
Aes sy = UEF off SLL. SeqGeq 8 ST HYUS floll &8 SRE = Us 15EH s WHotH
(Z2E 10) BaseSpace Sequence Hub0l| S&= 0 0] HI0|H & AIAS=2RE Ht= 2t=g 4= UG LCH

KEMIEH M E = www.flowjo.com/solutions/seqgeqOil Al EHRIGHA| 7| BEZfLICE.
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