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[ de novo Assembly ] EFH7E FF 4H % Ak 7%

EH

HEMESEFIRIFFEAYEIFARREAYE  BBREERE EF?L1TEIHE.H“< B
TEmESEZEERNA  BEMRABETREEXRANME - W15%E - EmRIBHR..F

D,

CONTIG N50 ASSEMBLY STATISTICS OF Human (3.2 Gb)
N50: 28 Mb

GENOMES ASSEMBLED USING ONLY

PACBIO * DATA 10
Tetraploid Cotton (2.5 Gb)
N50: 219 kb

Sea Bass (700 Mb)
N50: 1 Mb

Panacoid grass (250 Mb)
N50: 2.4 Mb

Goat (2.85 Gb)

@ @ N50: 2.5 Mb

e Spinach (1 Gb)

N50: 920 kb

@ Rice (370 Mb)
N50: 4 Mb

Drosophila (170 Mb)
Yeast (12 Mb) N50: 21 Mb
Resolve chromosomes

Arabidopsis(120 Mb)
N50: 11 Mb

Bacteria
Flnlshed Genomes

AREBREHER /| SEREEREHER

HEEEFX F PacBio HiFi Sequencing RRERBEmEBETER @ EITEREEHZE (de novo Assembly) -
oEINSmENSZERNE - T2 AEFEE NGS 2B IE
EETERAE . 2 15X HiFi coverage ’

SN B2 PacBio B8 (P15) |

MEMERIZEE / /NEFREHEE

BETEFEUESE : >1Gb + 10% raw data

3 PacBio 5/ Clostridium autoethanogenum 2 [X fg
(4.3 Mb) A% - AEEMBEMEIOSSRIZEAESmEYZ
EREE - =2 1 Contig = 1 Genome BIALRY -

tBEE . FEREM NGS FiiT ZAHIE45 R 4 22~100 contigs °

Brown et al. (2014) Comparison of single-molecule sequencing and hybrid approaches for
finishing the genome of Clostridium autoethanogenum and analysis of CRISPR systems in

industrial relevant Clostridia. Biotechnology for Biofuels 7:40

2 DNA & 7 AR 7%
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. {£H PacBio, lllumina £ Dovetail 173 & -

o [P

[RYGEIIEARE (Reads Quality Filtering)

E K72 H%E (Genome Assembly)

E X FEH (Gene Prediction)
ZF#2 (Annotation)

BlastN
BlastP / BlastX
P& 34T (Functional Analysis)

% B4 LE¥T (Contig annotation) :
EHELE¥ (Functional annotation) :
ERBEINREM I TE
o COGE B

e GOERE

o KEGGE R E

. AR b E—' N

s NERERNERE
R ieERL

Z 3k

Telomere-to-Telomere (T2T) ¥ 2 £% B PacBio

AR

2 Contigs #1H - & Contig X/)\ * N50..5

HiFi R R ERER T - EmE—(E AT
BEREEFA - cHM13 v1.1
Sergey Nurk, et al. The complete

sequence of a human genome.
Science 376, 44-53. (2022)

TRFESmESEREREAK (8E%R)

MEEE R

Shu-Miaw Chaw et al. Stout camphor tree genome fills gaps in understanding of flowering plant

genomeEvolution. Nature Plants 5, 63-73 (2019)

Genomics BioSci. & Tech. Co., Ltd.




[ Resequencing ] EEHEE F RT3

EH

HREBZSERFSIZ DNAETERER - M/ BIEAP RS EMEEARDT - 41 SNV ~ INDEL
B sv iRAl - c AR ARESRER - BESWE  oBRAREY D FEREE -

EEFIRFBEBEREES

BESE 30X R P17
WGS EEERRE Shotgun library, 150PE > 10kb library
& E =HEA =HEA

100X (germline mutation)
200-300X (somatic mutation)

Agilent SureSelect Human

All Exon V7, 150PE

WES EETEFRRIE Agilent SureSelect Human Mol FEERmECEe

All Exon V8+NCV, 150PE
Roche KAPA HyperExome, 150PE

EFE & AN EE & 15,
ERRE > 500X HE P19

| =17 EY W . NN
Sequencing EEERFRIME & - AIfEHC commercial panel AR R
9 & (¥ 177 QR code k3 Panel) EAT S JE
ERFFE TEEEEﬁ BEEHER
X SSBMNBEMERE - NEEFRS..F - @ZE0EH PacBio FEETENR -

Illumina AmpliSeq Panel
(PCR-based)

Illumina TruSight Panel

QIAGEN Panel
(Probe-based)

(PCR-based)

lllumina £2 PacBio OJ 1= HIAY DNA & &

WGS Method Cost Variants in the Human Genome
Short-read sequencing illumina PacBio
30-fold coverage S S g SNPs v v
SNVs In
InDel v v
PacBio SMRT Sequencing . .
10-fold coverage $ o LR Du pllcatlon ’( v
dels Structural variants Translocation x v
PacBio SMRT Sequencin, i
q g sss s b L - Inversion X v
30-fold coverage Tand R t
SNVs Indels Structural variants andem Repea x v

DNA T AR #%
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7] *ﬁI)IL*EE
Raw Adapter trimming Clean Alignment Variant Variant Variant
Reads & quality filter Reads g Calling (SNV, INDEL) Annotation

RESTAS

> [RIAEIEME (Reads Quality Filtering)

» Reads Mapping
» BEINEH (variant Calling)
e GATK
e DRAGEN
> BFEBLETAR (Variant Annotation)

PO P e

We:T

Wirs
T
|_&L8-]

Somatic Mutation Profile

aaaaaaaa

rrrrr

Signature_S like; cosine-similarity: 0.817
Aetiology: Unknown

Cosmic 30 T& S M RE R DT
(somatic mutation)

¥t
T EN SRS
1 FrgsRnER [N
prEEanrs [N
RIS

EERGTBERTE

UM
AR 75

o] HREFmEREEA
FFARERIEE © 1000 Genome * ACMG ~ ClinVar
gnomAD * Taiwan Biobank * TOPMed

—e

InheriNext
F5 e FEE R G E

it BERAIAE R

J
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RNA

HIRRETELE RNA 0 FETER L 7R ZANE RNA RIBAORAZER - RNA Em 890 MNE

de novo
Transcriptome

Transcriptome

C mMRNA >
Q\lon—coding RN/D

Genome-guide
Transcriptome

DGE
Eukaryotic
LncRNA

Iso-Seq
(PacBio)

Total RNA

Small RNA

Prokaryotic
Transcriptome

. 150 PE  Transcript de novo Assembly *
de novo llumina

Transcriptome N e NovaSe 26Gb  ERRREN - SRER
P q output IR - ERINEEMNERERIR
Genome-guide Transcript Assembly
EATHE 150PE  ~ EERRENT - EREE
Genome-guide M7SI03Elumina L -
o Y pEns >6Gb = - BEMENEZRER
Transcriptome NovaSeq e
EZRE5 output (%A chromosome ZE4R LU Lreference
genome REEFEHEILEE)
PacBio =3 Full-length transcript / isoform
Iso-Se N B4
q BEY Sequel lle  P.20 survey and discovery
: . . 150 PE - .
Differential Gene v fest llumina . BERFRREDT EREE
Expression (DGE) ~T NovaSeq _reads FIR - EREENEERIR
Long non-coding lumina 150 PE  Novel IncRNA identification *
I - . -
RNA (LncRNA) Y B EY Sovses | 6 Gb IncRNA expression profile
output  function of IncRNA
lumina 75SE  Novel miRNA identification *
Small RNA N = EY* Novaseq >220M  miRNA expression profile *
reads  differentially expressed miRNAs
. . 150 PE - .
Prokaryotic . A A M lllumina B HERIRENDH - ERERE
Transcriptome 7= NovaSeq _reads =R - EEEENEERIR

* The species database of small RNA should be searched at miRbase.
(http://www.mirbase.org/cgi-bin/brose.pl)
** The species database of small RNA should be searched at NCBI / Genome 2D / KEGG database.

RNA E AR 7%



[ Transcriptome ] ##§%4HE AR5

R BERAREREAFIINERTE - sE0ERFE —AHBNSEERERE NraEiRE
FRAEH - BBEBAKRITI - BUE ﬁﬁﬁiﬁf?iﬂF?ﬁU'”*ﬂ BZRANRERME - lIRZE
*D%%Eﬂﬁé‘%iﬁiﬁ °

TaES

BREEHEES oS EHEIE R transcript T EEZREDT -

REDTAR

> [RIREIEME (Quality Filtering)
» Transcript Assembly (de novo or Genome-guide)
» ERRIRED
> ERZERERKIR
> ERNBENEERIR
* GOEENMT

o KEGGEE DT

~

,r" J’f flx‘:&’fﬂf"

KEGG Pathway 74

Genomics BioSci. & Tech. Co., Ltd.
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[ Differential Gene Expression, DGE ]
HERRIRE D TIRS

EAREHES FEEBME H2ERAREIRIBET - £¥52 2 mRNA RIBHAHEE - #EHS
ZF5] (Whole-Genome or Transcriptome) - BECEEZENENEN DT - U5t ELHEMZEZE
HFEIRE ol ETEMBENEREERIRERE -

EEEE

RS EUERE ST (strand-specific mRNA) - BIZEEBRBES - O EIRGZIH genes /
isoforms SENEBEFRIED - BixmiBBLE IR ALE FFPERNA - 5 0J31Z RNA exome )X -
FBREt AR INEY exome &1, - TEMERY

BEMR RNA I BARERNTEERED -

REDMAR

> [RIAEIEmE (Quality Filtering) Gz itifacii i NN
> EERRIBSE D mm=

ERN VY

> EREERIR
> ERINEENEERIR
e GO EENM
e KEGG E&E 1T
* DO EENHT (BERANRAL)

Cnetplot
GO DAG P& & BE B D47 HERINEMERZERIRB B AEE

RAERDITHRS - Bl RERS R
DGE RN o anr :

EL - DEEERAR - KREEIER |

RNA EFR#5



[ Small RNA-Seq] fil/)\ RNA EFF IR7%
Small RNA RE 4] 18-30 nt - FEINREARBITEYEE B EEN - ABEFRIE—MUNERDL

ZRYEA (RNA silencing) FBETERRIR - EMATAREREBSEEIEIBIZE - AR
B9 miRNA ~ B8 miRNA FRIEZ - F8HI miRNA PTEBIZER0ERE I E (gene target site) ©

VAR IWTK

Pathway
: : : : enrichment
Reads  Adapter trimmin Reads miRProf  &Xpression levels Differential expression
P & filtering of known sRNAs of known sRNAs e
enrichment

REDMAR

» [RIAEUE mE (Quality Filtering) ( w— e — )
» miRNA FRIZZ 8 (miRNA Expression) E-"'{._ _._ii"-—---_—_zl
» miRNA FRIZZZ (miRNA Differential Expression) __.:- :t*‘éhl.li: :_
» ZEEEETFEH (Target Prediction) ol Ccs g _.“i_ e -‘Z- |
> ERMAENERER SITAT T ¢

e GO BEDMT

o KEGG EENHT

Genomics BioSci. & Tech. Co., Ltd.
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[ Long non-coding RNA-Seq (LncRNA-Seq) ]
RIRIEGRIZERNAE FF AR T5

LncRNA 2 FRE AR 200 nt BEAEEELEHRIBERNA RNA - 15 Total RNA FZER rRNA BT
#2E - OJ[EFSETS poly-A tail mRNA F1 Non-poly-A tail RNA Z EFF#ER - IbE R EEHH
INcRNA - 3% IncRNA EEFE AT - RBURERNEREREZ SHAR -

REDTAR

» [RYGEIEmE (Quality Filtering)
» EEEE (Genome Mapping)

» #E1ETEH (Structure)

» IncRNA Identification

» FEE79HT (Quantification)

» INBEFER (IncRNA Function)

» XIRER (Differential Expression)

miRNA Precursor #% 18 78 8

LncRNA-mRNA 32 5 {E A& HlI[E

10 RNA EFRART



[ Prokaryotic Transcriptome ] [R1%#& {40 € 5 AR 75

RZEFAR S BIRZEY (B - ME) FrRsrRVESRAN R - RZENEARNIRER
HEZRBLERNRIRER - FELLRBRIEEE - 15 Total RNA BBER rRNA BETRSEMEE
- JERRZEVMAEBREZEFAER PMERRREZENGENE £ TERR%
EYINRE -

REDMASR

> [RIGEIEME (Quality Filtering)
> 2ZERARIILE
> ERRIREDHT
> EEEERIRA
> ERMBEMEERIR
o GO EEDM
o KEGG EENHT

!
i
_—1 e

...- :

oo

I [ | :
P brrsicn 7y

e

E.g% ?ﬁ KEGG BE DT
#2275 RNA B B LR HESL PCR (R

Genomics BioSci. & Tech. Co., Ltd.
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[ 16S rDNA Sequencing] 16S rDNA TE FF AR 5

&R
16S rDNA BIRZEY =g/ )\ RETHEZRAMN - HESHERTNEERE (V1-v9) - &
8RR CEMAAED BEERERER - E/iﬁﬁfj E%‘E RIBRWMEY - BERMEYLK

BEBHNIE -
ol -0 = H v EvllvHviE-E-N
Primer 341F m——
(e Primer 805R

il H -1 « E-l-Hvl-H-H
i
v

Primer 1492R

A}
Primer 27F

NHESE—M5|FEH1F 165 gene 1BIELZR - o ELEMKERFBBERARERSEMEES
B0 - AR ERE R B (165 v3-v4) A2 & (16S full-length) B FARTS - BESORIREHVI S B
MWHMERBREEERBESNBRGE |
PacBio Sequel lle V1-V9 (K 1.5K £ R) 20,000 + 10% HiFi reads
[llumina MiSeq 300PE V3-V4 (%] 460 bp) 50,000 + 10% clean reads
Illlumina (V3-V4) PacBio (Full length)

O | o § b e o - s i - b 0 v ]
1 e 1 dn e 2

FAMERAREFEZRD BT lumina (V3-V4) B2 PacBio £ (V1-V9) 165 BF @ MiBEFRISFAEER
. E : MERRIEERE (Genus) BAR 2 TOP 35 MFELLBI D AEML - 1B1ETE (Species) BARMNWED FBLER

A

* PacBio =1 (V1-V9) BEZUIR H B EMEEAHMEATE - A% : species unclassified

Metagenomics TE AR5



REDHAS
> FRBERE

» ASV (Amplicon Sequence Variant) £ 2 &

> HiEEE AR
> BEEEEDT

#r

5

o a ZEMNN : E—RXANYIEEEREY

B EZER

o B ZIEMADHT : EEMEABNZ MY
> AHBEEEMAET N (0 : PCA ~ PCoA * NMDS
~ UPGMA -~ LEfSE * ANOSIM ~ MRPP ~ DCA -~ CCA

* RDA ~ function)

KEGG Pathway 734

LEfSE
BRIRS LR EREANRE

165 & E/VHE

NMDS Plot

BIBRRER T BEABNEERE

CCA

RAERDIRTS - B0 REVER S R

me

2
BERAR - ESRRE B |

Genomics BioSci. & Tech. Co., Ltd.
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[ Metagenomics Sequencing] 2B EFE R EE RS

> REEEMGEEUBEERmPHASERUEN  BZAR
ERIRIBENMEY) - BEAMEY IR BEFEOME -

> BEZFZFEVEHEEEA gDNA mixture ZE1T Shotgun #£E - B2
BREEHREZRUAREARZZERLE -

o

oL
1.

BRI

llumina NovaSeq 150PE >10Gb

REDTAR

e w Wi
- A A . stats_assembly N50 3041
> [RIAEIE mE (Quality Filtering) sts psembly 70 o1
Fith st stats_?ssembly N95 379
> ERIASHE (Assembly) B e
., X X stats_len max 820803
» 573 % (Binning) e e
N stats_len min 200
» EEEH (Gene Prediction) sats e el e
stats_len range 820604

> Y)FEFIHE (Species Composition) e len  sdde 47630

MAEEAARE AT R
> EREEEEDH

o aSZEMDH
o BRIEUNM :
> (ARSZ RSO (U : PCA ~ PCoA » NMDS =

UPGMA -~ LEfSE * ANOSIM ~ MRPP ~ DCA ~ CCA * -
ST P S
RDA * Function) v e ——

> INEEEREDHT YIRE AR AL IR

i

| | |
,___a.Jl,ﬁthi!jaii.ﬂtfliﬁmﬂ[g |

]

Y)iE B

Ve DT
kR 30 85 S E YRR E Rk

Welch'’s t-test

ARFTMEEFERBEREETE

BEMBBUERNTEERREER

Metagenomics & IR 7%



FE—=—NEFFEHE
PGCBI‘ ‘ et XEXE%EEEI’\J HiFi Reads !

Sample Library
. ﬂequenmng Analvﬁe

PacBio¥% g 5 I8

PacBio RFEBEINE F 2 # i [RIERE D FBRIRFE R (Single Molecule
Real Time Sequencing, SMRT Sequencing) + E 52872 P #/E PCR IK
A A ZMW technology £ ETl/NfLE{EB —1& SMRTbell 17T

DNA polymerase BENIE - IRt VB REBRESEBRMUNEIE -

SMRTbe" leraryn\l:l *%)' nA

" "
| Il Il |
Ligintend hadirpin (DA irangervesnt Liggted nasirpin

#5838 Damage repair & End repair €09 DNA R EXE &% I hairpin adaptor - 2w iS BU4E1E 2
SMRTbell Library ° ZEEiIHU = 1% SMRTbell Library * sequencing primer £2 DNA polymerase — & #5
BB complex - BEHET FETER -

PacBioE FARFSEm T 48

>< Large Genome WGS )
-’C WGS for de novo Assembly >—|:

Microbial WGS )

( WGS for Variant Detection )
Metagenomics >—’< 16S Full-Length Sequencing)

PacBio SMRT Epigenetics )
Sequencing Target Seq >—’< Specific Region Target Seq )

Iso-Seq )

Genomics BioSci. & Tech. Co., Ltd. 15



EFEE . HiFiread REOJZ >15kb °
D IR MEEEER (Free of systemic errors) + ZEFEZ O] 2 QV50 (>99.999%) °
ﬁ%EDH%}fEFi . SMRTbell BFHAIRMAER - oI 2R S2EMEE (QV30) Z HiFi Reads ©

v VvV V

B
THH'
5

» HEEZE (Uniform Coverage) | EFFETZHE PCR - BREHES
HEEE RS (B : GC-rich &) -
EFEERE
SMRT Cell #31& SMRT Cell 8M SMRT Cell 1M (LR)
#EMEE > 99% HiFi Reads Z 8 =* Up to 4,000,000 Up to 500,000

#) 8 Gb (1M cell)

SHCel 2EHLE % Fi data*
Bhcell 2EHL 2 915 Gb Hifi data #4718 Gb (1M LR cell)

*Number of HiFi reads and data throughput are dependent upon the insert size and sample quality.

180,000

160000 W e
o000 | [ —
140,000
a0 |
120000 e
000 |

NUMBER OF READS

00000 ; I
80000 % wpen | l'-:
Jai]
40,000 || W00 | ['
il
20000 -
o ..||IIII||II| ||III|I|-.. i
MEdiiil

0 5000 10,000 15,000 20000 25,000 30,000 L

Qin [=s) ¥ o) 20E0
HIFI READ LENGTH (BP) Pricied Accwracy (Phred Scake)
ERFBERARIIGEE D HE HiFi reads B8 & 278 (QV50) + B BFEfhCCS reads °
Data from a 15 kb size-selected human library using the Data from a 15 kb size-selected human library using the

SMRTbell express template prep kit 2.0 on a Sequel lle system SMRTbell express template prep kit 2.0 on a Sequel lle system
(2.0 chemistry, Sequel lle system software v10, 30-hour movie). (2.0 chemistry, Sequel lle system software v10, 30-hour movie).

&

- » A
|- gHEEE o
3 . i,
4 o
T T T Time (s)
KB % GC EEAIMEFEERSI R ER - BES04ETIEEN BIEMINIEETE DNA BERENREXRIE - £EF
BEE - BET o] R ERIEREZEN - EFTE Epigenetics ©

Mean coverage per GC window across a human sample. Data
generated with a 20 kb HiFi library on a Sequel Il system (2.0
chemistry and Sequel Il system).

16  PacBio = EF RS



[ Whole-Genome Sequencing / HiFi de novo Assembly ]

» HiFi reads (High-Fidelity reads) IRt S EBREBRBR ZFY - HEEE S QV30 (99.9%)

A 4

> BrRIEEYERESHE N50 > 1Mb 21858 300 E1)1E - AEEREFEHIT 0] E IR One Genome
One Contig °

» oJERIAEEBEE (Structural Variations, SVs) - B : SNVs (1 bp) * Indels (<50bp) * SVs ( 250 bp) °

EREE

HiFi de novo assembly NI > 15X HiFi coverage 15-18 kb

Microbial WGS for de novo assembly {4447 / 4R >1G +10% raw data 10 kb (Multiplex)

Circularized DNA

100% is sequenced in
Short repeated passes
reads
a l{n—“rs;; \\\\\\\\ }
] = "
3 The polymerase reads e 1
& Long are trimmed of adapters 3 L
reads to yield subreads L] -
) L
[ |
o L
| ‘ |
80% Consensus is called S ———
from subreads
0 Read length (kb) 50 HiFi READ

(>99.9% accuracy)

HiFi Reads O] LUZHt X £ (15-25Kb) X #EHE (> QV30) EEFEIED SMRTbell #2FAIRAR - DNA B S
NEREIE - 515 DA 42/ 2 5 22 & Passes + #8438 CCS 24T
- Bl OJ3Z 35 fa & 7 HiFi Reads °

MISSING BASES PER CHROMOSOME

CHM13 e
nx

SNvs Jeds structural varsanbs

LW A0 LMET 1 G el Sy | HL e
SOMHTIVTIT PO 59 DHSCOYTRY

-
o
o
@
a o
o hg3s MISSING
3 ogpo O ©
8 N hg19
3o & ¢
e ~ o
~
© v Insertions
o .
hea — 15 Deletions
" Duplications
2000 2005 2010 2015 2020 30 20 10 0 Translocations
RELEASE YEAR NOVEL BASES (MBP) Inversions
Total non-gap bases in UCSC refere enome releases dating  New bases in the CHM13 assembly relative to GRCh38 per Tandem Repeats
back to September zuooq and d gwthTZTC in2021  chromosome, with the acrocentrics highlighted in blue

*Excluding mtgenome, chromosome Y, and Ns in previous assemblies F i g e e
—— i ee—

T2T Bt ER B R A B EHFE cCHM13 AR A ZBEE H3.05 PacBio 7£ SV ESIROI IR HESHBMTE - &
Gb - EEAIREEAERRONABERLE - A BHRBRERABKNOE -

GRCh38.p13 hRAARLE - K Z| 8% (49 182 Mbp) £H#F%

SR IESERFY - R T RPBARRRENES -

Genomics BioSci. & Tech. Co., Ltd.
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» {#FH HiFi Reads #£1T de novo Assembly E =% 12X - FHFRESERELEER K ERVEKE
CAETBUEREDISEERY  FEBENZEENEREHEELARZEE -
» B AI1E R HiFi de novo Assembly BI4FEIN N 3R - WIFEE NS |

3.05Gb 27 Gb 400 - 750 Mb

HEFE A/ .

EEE A (2N) (6N) (2N — 5N) 2.5 Gb

HiFi Coverage 30X 22X 89X 20X
Contig N50 154.26 Mb 1.92 Mb 14.7 Mb

B #5 QR Code
EBEFAERN

18  PacBio = EF IR



[ Target Sequencing] B{E & 183 iE 5 AR 7%

» RETEEZEEES|F¥ (Specific Target Region Primers) ZRETHZEBIGERNAAER - &
TREXMWEZREBME - IKBERRZFT AR - oA -EAEREERE : PacBio
Barcoded Specific Primers * PacBio M13-tagged Barcoded Primers 2% PacBio Barcoded Adaptor
; BBY95E Amplicon %% _Barcodes + BJ371& 100 bp ~ 10 kb WHERHZEHLER - K
= M E R HiFi reads ET 4T

> SH¥IFEE I 2 Structural variant detection * Minor variant detection * SNPs... 5 3% -

PCR
Barcode  Target sequence BC TS G — . oo .
®) 19 s BC — 1. PacBio Barcoded Specific Primers
Forward primer  Reverse primer ac J/ for single-step PCR
BC
PCR 1. M13 TS C—
M13 primer  Target sequence
(M13) (Ts) TS M13 \l/
— — M3
Forward primer Reverse primer .
w3 2. PacBio M13-tagged Barcoded
PCR 2 - e Primers via two-step PCR
Barcode M13 primer
(BC) (M13) M13 BC \l/
——) C— BC M13

Forward Primer  Reverse Primer

M13 BC

2 3. PacBio Barcoded Adaptor via
ligation

3
1
SO

e L

Full length consensus sequences 30X HiFi coverage
e
i variants at 10% frequency 600X HiFi coverage Amplicon Size
valrri]:;t variants at 5% frequency 1,200X HiFi coverage &7 A6
) >4

detection MIEE

variants at 1% frequency 6,000X HiFi coverage (100 bp -

10 kb library)

SNV Validation 100X HiFi coverage per amplicon

Genomics BioSci. & Tech. Co., Ltd.
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[1so-Seq] EREif4HTE IR

Iso-SeqEEE FERETEA (full-length transcript) - AN B#ETAHE - oJLUEBZE full-tran-
scripts + 3EEILED DR B EEE A 7 245 - DIK IRV ETZEESE (novel isoform)
HNRTEMHRBENERREAIFBHR -

it 5% B RV EL B B R

Genome annotation High-quality genome annotation

Sample-specific reference transcriptome for
Whole transcriptome isoform expression analysis with or without
related short read data

Quantitative characterization of isoforms
Targeted Iso-Seq

v =
of select genes =B
Single-cell transcriptome Identify cell type-specific isoforms
SHORT READS HIFI READS
crewn [l
several i 1 L i 1 — i 1
transcript [ L
isoforms
Fovreads == = wm— = - = ==
spanning ——————sm-= —— - - T
junctions — — . I -
Computational assembly of fragmented short reads HiFi reads cover the full length of individual transcripts,
cannot resolve complex isoforms providing reliable isoform information — no assembly required
) . # of Average
Source Platform Protocol Species Cutivar / Organ .
sequences size (bp)
RICD Sanger FL cDNA 0. s. indica MH®63 / various 12,727 643
KOME Sanger FL cDNA O. s. japonica Nipponbare / various 37,132 1746
AGI (unpubl.) lllumina RNA-Seq O. s. japonica Nipponbare / root 125,762 874
NGS short reads = AGI PacB!o Iso-Seq O.s. !nd!ca MH63 / leaf 73,288 2416
AGI PacBio Iso-Seq 0. s. indica 7597 / leaf 22,856 2033

PacBio long reads =)
PacBio Iso-Seq A E 5% H5E A Isoforms Eifl °

20 PacBio = ERRS
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BRI »Aase BERTEARNE
SEEENAREE  EUNDHEEER

FRkE R

. ~ B
B
ABAEA — — ?

AEMIRNA SRE A MR MREL RS

LR TR REE

BRARANEREREMNSABRAMEFREE TREMRES

Chromium 2R RIZEH 247 - ETBHEERN RIS REFAREEZE - BMNATS Gel Bead EAEEFH
AMPEEIEBFOHAE D - Gel Beads = 10x I 1l01Z/0y - E1E Gel Bead E B BIFIIIZE L 0 F1&
1S o ARE—BAREE -

EK¥EA Chromium Controller & Chromium X & . O ETHTEEEHEARNEE
REESEE—TORE  JBLANERSK  REERZENEMLR -

ARF5 R

Cell Barcoding & Library Sequence Cell Ranger Pipelines Report &
Suspension  Construction Visualization

. (XX J
.).) - -)-Ph ing -
Gel Beads (J

=
o
x
()]
(0]
>
o
3,
0
(%]

i
a0
)
e

{ 3’RNA-Seq )

{ Gene Expression {Gene Expression FIex)

{ Immune Profiling )
><Epigenomic ProﬁIing)—{ ATAC-Seq )
Visium Spatial)—( Gene Expression >—><Spatia| Gene ExpressiorD
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[ Single Cell RNA-Seq ]

» —RoJfE%E 500 - 10,000 FAAR - FRAIEMIBANERRIR - dJiERIF RrOAMMAR -
> BRAREEY  TRARERMIRE - KRB - BCR(1EER.SME -

» FEBC Feature barcode - TIfEEEFEAMAR _F[EIAS4608) RNA FIFEE R KRIR - BINARMR H BEBRATE -

» EFFEZEE 220,000 reads/cell °
> EARTEL - eI RRE & - PBMC ©

TruSeq Read 1

10x UMI Poly(dT)VN
BC
Nextera Read 1
(Read 1IN
Single Cell 3’ 10x Umy_Capture Seq1
v3 Gel Bead 5C
Nextera Read 1
(Read 12 10x UMI Capture Seq 2
BC
10x Barcoded

Gel Beads

Single cell 3’ v3.1 Gel Beads L& feature barcode - &% {EF
B A ZE— barcode B9 cDNA fragment °

[ Cellplex ]

PR F3#E Single Cell 3' RNA-Seq AR75%

> RSOl 12-plex /Bt - KNIEFRIEE— + AppiEE
BABRAA - + BRERER
> RARHFARARERM - A IERS - + 1B 43 A B AR SR

> deskARZE @A -

Label individual samples

. . Pool samples into
with unique tags

single reaction

N — LX) . :. ;'...".: . 3 ..s
2 ;.'.:-'.‘:. ) YRR S
() >
Proce'ss pooled Losda.,
samples in single lane B R
— PR g:".".'.;,-‘-.,
gttt
8%888888 neR
— O Sample 3 Sample 4

10X Genomics B AlfAAR R =

v ¢ 4 N




[ Single Cell Gene Expression Flex ]
BRFIAL Chromium X

{ ' Ophonal X——
storage ==

Gene
expression
library

> HZ!KEA}mm{%E?E EE - AMEURBARRGNE - EERERMEIBAVET -
EENEACRT  SAERARETHESR LK - BREMRIE -

> FRRHHERAI - dETZEEAERR  EeUETEEREMAREREER

> ERRIBEEN  ARKBOR  BHELERE

> BRRANEBENEBEAR -

[ Single Cell Immune Profiling ]

> RHAREZEEER TCR/BCR SBEEMAITE -

> —REEOERFETTE MM RNA-Seq BB MR A B2 4R M (immune repertoire) A 5% -
> ITARKRZREEMWRE - BRESERRZBEEIRE - RAZERENSER -

» EFRXEEZEE : V(D) Library 2 5,000 reads/cell ~ 5’ RNA Library > 20,000 reads/cell °

> 1EARFERR : I ANEEMREZFE R - PBMC °
A m 2! _
i e S
;. i : o e

10x Loupe V(D)) Browser : EZ{E23R Clonotype EEBIE1 245t

Genomics BioSci. & Tech. Co., Ltd.
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=5
[EE 5]
EKERBBIRAE 10X Genomics 2 RBIER AR -

REDW

PRAIRRE D HTERES Cell Ranger Bl Space Ranger 1T 047 + Wt Loupe Browser #IF/T4A -
ELESEF -

TEMHET

[ single Cell Gene Expression] #fif2

(A. H&E B. Total genes C. Spot clusters h

Genes Cluster

.1

L]
~

SeBL 8BS
® N n s w

[ Spatial Gene Expression] H&E R EABS /WM REAERARZEENE R

SEP =

£
BR Single Cell Gene Expression 73 #fr
b =
A Seurat 2ITEH - 2TABTUT - B

» Quality Control

» Clustering Cell Annotation 7347
e
o,
¥

» Cell Annotation ({27 IR A 88/ \ER) -
F R AMIEAERARY marker genes - BENEIT AR LR EE
i - BENEIHE(EE2IRFTEL RV score matrix ©
» Volcano Plot
» Trajectory / Pseudotime : 4

BRI AR DR BN RRBTE - =

Trajectory / Pseudotime 7347
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s Olink | EnanssEskRs

KBRT% 2 FBBIHT PEA (Proximity Extension Assay) 3217 - O] 7E 1-8 ul i AP iEMER R 21-3,072
BEHE - IR AEBEMERE L ER1R5CY) (Protein Biomarker Discovery) - 8 0] D/ %2
BRERNEREIE - MREYFHLARE - NSRRI H - EMERBEEEFE -

PEA % {532
o Bl
( , ‘ i
I s
I I|||-|'I|1Il.|.l|l.| P
T L__

A B—EERBEKRTENREHR - BiniE L19EBEER DNA FAIERS
. BMEHEBEEAESE - #IAM% DNA SBE G WIEE - A AHTAY DNA 2 F1EIR
C. F%E%3 gPCR 3 NGS ¥ 1ili = ETIZE 1 515 1

i@

> BE—M : PEABRRET  BRIFREUHESTEE
> BEERE : #Efc NGS £t - dJERRAIZ 3,000 BER -
> WRIEERE : 4910 logs (fg—mg) - ERFEIME/SRIFEED -
> BABKREND : EF 1-8 ul W HlFetE -
> BAERIRE  ME/ME - KERER - AEHER.5 -
> BRIBHmMEES : B internal control - BEFFEEEME -

> STEMMAERE S EASATENEL  LRBEREAERE -

HE?%/ML*E

EVE ) X EEE RARZI ERDH fn & 1l

5 2 A\ A

BATE BARE EREIE IR

Genomics BioSci. & Tech. Co., Ltd.
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EREE

femEE RADH
EYRCY o L BRI AR EE AT REERARREETHME - AE
BEESN - EMRESREKE - DHEBEESRIEAUNEE -

TEEFTAVEEDEL RS (pQTLs)
1% = B X SRRk D AT T 5T
(GWAS) AEREREMRES
- BRI RURTROZESE RS -

[ agiubid ey
EREEYETYMRAAREY
IBRRIELIEE  REBBER
HEBEW - BELXZRIAEITA

=3 == oo
AA/A

N0

Ak

B iR AR A R R4S

FISRAES0RZIEN R ~ TG TR
B SIS AR AN
ZEMNERENRTY -

BERREY
ERRALER T - BRSREY LM
MBEMMRERIRECY)

FEE=E 150 pl MER/MB

Olink™ Explore 3072 (3072-plex) A NGS ol s e
-80 °C {17 ~ Bz /KB
Olink™ Explore 384 (384-plex NV SR
- P e EIRE ¢ 100 WM EE/ME
(cardiometabolic I/I)(_ Neurology I/l ) A NGS 80°C 1275 « & KB
C Inflammation I/l )C Oncology I/l ) - M ! :
Olink™ Target 96 (96-plex)
[ Cardiometabolic ][ Inflammation ]
[ Cell Regulation ][ Metabolism ]
%CCar((j:I'lovascullarIIIII %%N Ne:rollogyt % A e SEIEE ¢ 100 i ME8/M55
ardiovascular euro Explorator o o s s
E . 80 °C 1272 - EoikiB 2%
[ Development ][ Oncology Il ]
[Immune Response][ Oncology Il ]
[Immuno—OncoIogy)[ Organ Damage ]
C Mouse Exploratory ) /\ER
Olink™ Target 48* (48-plex) FEiE= 100 pl MER/MB
A gPCR o o s s
(_ cytokine ) -80 °C {R17 ~ H2/KEEX
Olink™ Flex* (15 to 21-plex) FERE ¢ 100 pl [M3R/MM5E
SIEd ~200 (BB B PR 15-21 (8 A qPCR

Hp—EH
* BIEEHESINEE -

* HEBRABRREES -

Olink™ ZEHE 2R EE R

-80 °C 1R 1% ~ HzK3EBIE



Olink NPX E3E1& 57 BH

NPX 22 " Normalized Protein eXpression ; HI4E%E « & Olink BB EIEEZE B E5d - Dllog2 &

B - B2RIE Ct [EZZ counts F1TEIEZXE(L (normalization) 2 AR L « NPX O] IR
NE m WK@EEE’\J%‘EL@E&E - RENBELEEIBETHEDIT - S NPX BRINESEH
BIREE - A NPX K log2 MENIETE - HILINPX ZERINEK 2 BHEEEE

BIREIE IR

=RE[AHIEIIER

.
r | il
il
il
M ]

1

|
NPX QC — boxplot

Pre-processing Import counts Annotate
- _ ond run metadata  sample names  Normalize , Export data _ Save
NGS Run » using belZcounts "ot Npx andsample  NPX QC evaluation © oy el Analysis Report
software Manager types
Olink _ Import Annotate . Secondary . Save
Signature Q100 ~ Rundata ~  plates ~ QCEvOMaton i nsis  ExportData v o Report
REDINAB
> NPX B meE > ERBEEERIENHT (T-Test / ANOVA)
> KmEhE > ERBEEMINEEEE 1T (ORA / GSEA)
> ERBXRIRENM
( \(

NPX QC - scatter plot

1
I -
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> BEREZFEBNEREFETERN® - WHEAASING B
= PRE] IR T EREOR e H R R mEll S 8 GBST-NGS-SI-01 4
B TR E R RIFWARIZZESR GBST-NGS-SI-02 4 ; f£H
Olink fR7%:55%:8 " BEFERTHT Olink Eml S EHE Y HEME

B
el
o
ol b
&y

AR

fm 0 A _GBST-0link-SI-01 5 - = XA EREEEFRE -
oAt E

BAEM ) mmpmves . RE - 2E BRREATSZERER AW

>r

AR
CHIZEFZHE TR
GBST-NGS-SI-02 5 °

» B " BEARRHEHFIRMASE GBST-NGS-SI-01 5 5 " EjE
JK52HT Olink %k @l 2B ) HE M E_GBST-olink-SI-01, - &
ZHAPEN - BR 53%)\ BN ~ g0 - RmEEE -
ZWMA -  EREHEERREE -
> BEmillREEARmEARBERYBESHFIE -
EEYERRMIES NS
MR T IREEREF .

B QcBH HE S BT B RS B

IH

MEZRINA
nfBER - BiEmBEEEEREZRSR
PEAERNTNGS BREE -

L

gDNA, FFPE DNA KR ~ BZK+K R R RR
Amplicon, Library, cDNA 87K+ KR <
RNA 72 R
Serum, Plasma &7 K =R

> KATINGS BERESZGKEBEEREE Y &
E B8 GBST-NGS-SI-01 ; - IRIBAREIZE BRI BEIETHIT 2 B
8 -

I8 B ENZBRARRER -

RERFE i AR moa



> RiENGS BEREVZBMAER  HEEABHEZEmE
Wi T ZBERAIRE - BRI ZEmEZRR—E ﬁWF@}Jﬂi
FRE - FAAENSHZZR KRB RARSAE -

> RiE NGS BEREZRMARSE - RKMRAGHEE  BNAREXR
BEAEAEFRBETER & 'REEZFPREE ) #HE

TR RIED REE ; BRBARSHEE  BRNENES AESEERE
A5 IR E BERDAEAR  AATFREREUIEFER -
» £ olink IREAFZNTEmBA - FMNEEEBESEAR
BEiTER & "'HZEEFPEESE ) BEIERREF -
» ZREESMIREIBENERERETARNR - LFELAA
] NGS =Y EMEFAE] 129 FEHE—I_%HFFELWEEH SRR
S+ EE K JEEAA GBST-BFX-014 - WikBARERIBEEMNENXK - HXX
B % T BRI EN DT KEHELE R
GBST-BFX-02.03. ; £/ Olink AR# A8 " ERER T AOlinktx
mA BB HEMNE GBST-olink-SI-01, - =X HHEQE
AAFERE BEF R -
# AR AR > FESTHEHERU MNEEANRE  FER MR
BEERTHERTNE - EFEALESRR  BIIBMEERSE
BL2HE -
IEBREEEE R NGS IR - AR ARTIEREMEH P - Bl
DEZE support@genomics.com.tw + EHFI—RIDZLEHILRNE |
NEMEMBEGE / R#H / XEREPREK " Genomics BioSci. & Tech. |

RAESWEEEERR
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