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e MiSeq e NovaSeq
e NextSeq 500 e Sequel

e 10x Chromium Controller

I

e 560 LWL EREHEASEERES TS

AR#FIEE

DNA

e De Novo Sequencing

e Resequencing (WGS * WES ~ Target Sequencing)
16S/ITS rDNA Sequencing

® Metagenomics Sequencing

Others

ARF5imiE

EIEFTE
BMANNEEDIN | pue

e 10x Chromium X

R¥ZERE
EEZE

‘N

g
—

—
—

NovaSeq Sequel 10x
“RKERF =HKZTEF BARER
RNA

De Novo / Genome-guideTranscriptome

Iso-Seq
RNA-Seq (mRNA Quantification)
Non-Coding RNA-Seq (LncRNA / small RNA)

Single Cell RNA-Seq / Immune Profiling
Others

RHEES RABUW R
BB 1RAER A Qc 1A

Pl 755 25 B

DNA fR#5mIR SERIR A B

e
AR #5158

EiREK FEE& DTS
BEER EA Al #aREER AR

RNA BR#EmIE SERRAE]

WGS > 3,500 De Novo Transcriptome / DGE >12,000

WES > 7,000 Non-coding RNA-Seq > 800

Target Sequencing > 4,000 10x Service > 100
165 Sequencing > 25,000 PacBio ZmlE > 3,500

Genomics BioSci. & Tech. Co., Ltd.



[ De Novo Assembly ] E X #HE FF 4H3< AR5

fER

HERSERINIFBEAN B FARAELNYE  BEZEREEFET EE%%%%%
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 **°

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)

Arabidopsis(120 Mb)
N50: 2.5 Mb

N50: 11 Mb

Bacteria -
Flnlshed Genomes
JoAk _
i ¢ Spinach (1 Gb)
‘ ik | N50: 920 kb
‘ Rice (370 Mb)

N50: 4 Mb
Drosophila (170 Mb)
Yeast (12 Mb) N50: 21 Mb
Resolve chromosomes

RERBHE /| ZEREERREAR

R PacBio HiFi de novo Assembly EREREEmEBEER - EITERESAHEE  oEFSm
BRSEERA - T2 AEFE NGS BUIERIE
EETERAE . 2 15X HiFi coverage

’ PacBiosE A7 T 48 - oIS BARB#EP.15~ 20 \

MEVMERREHELE [ /NEFEHEK

EREFEIEE : 216b

£ PacBio 5/ Clostridium autoethanogenum 2 X g
(4.3 Mb) A% - AEEMBEMEIOSSRIZAESmEYZ
EREE - =2 1 Contig = 1 Genome BIALRY -

tBEE . FEREM NGS FiiT Z4HEE45 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

DNA 7E 7 AR 7%



REDTAR

o [P

> [RIAEIEME (Subreads Quality Filtering)
» HEFEAHE (Genome Assembly)

e HGAP

e Polished Contigs Coverage

e Fixed Polished Assembly

» HE¥EAI (Gene Prediction)
» E[FXEFEEE (Annotation)
o 1ZEBE L ¥ (Contig annotation) : BlastN
e &= & LEL¥ (Functional annotation) : BlastP
> EAEINBEM D HTHEPE DT (Functional Analysis)
e COGE I JE
» GOE}JE
e KEGGE I JEE
o MEEREZKE
> REREE

Length: 4,027,305 bp

MEMERHERE

" gt o s e v

KEGG Pathway 7347

FEb S %n:HE
BI2 Contigs 81H - & Contig A/)\ ~ N50..55

3k

W

MEEMEREE

1. f£ A PacBio, lllumina £ Dovetail I fliF & - T4 EEmESEEREHLK (REKER)

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

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

2. Low input de novo assembly + 150 ng DNA Bl o] 1T E AR %

Sarah B. Kingan et al. A High-Quality De novo Genome Assembly from a Single

Mosquito Using PacBio Sequencing.Genes 2019 Jan 18;10(1)

Genomics BioSci. & Tech. Co., Ltd.
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[ Resequencing ] EFE#HEE FRFS

&R

HREASERFIZDNAETERER - M/ BIEAP RS EMEFEARDT - 21 SNV ~ INDEL

£ sv B1E 3l -

OARABESER  BESFME  TIBRREEN D FERE:E -

EEFIRFBEBEREES

WGS

WES

Target
Sequencing

XSLEMNBEERERY - NEERFI.Z

WGS Method

Short-read sequencing
30-fold coverage

PacBio SMRT Sequencing
10-fold coverage

PacBio SMRT Sequencing
30-fold coverage

DNA & AR 75

Qiagen Panel
(PCR-based)

S
X

30X

]

25X (R P 17)

B ETE FRRE Shotgun library, 150PE > 15kb library
ERFFEE FEREA =ERA
- 100X (germline mutation)
BERE . .
200-300X (somatic mutation)
Agilent SureSelect Human
All Exon V7, 150PE ded
EETEFRRE Agilent SureSelect Human Non-recommende
All Exon V8+NCV, 150PE
Roche KAPA HyperExome, 150PE
ERFEE SNEEF R I
e I > 500X #5R P19
FFH PCR 3, Probe ES T2 \ e
e 4 = H
BEEFHE & - O commerdal Panel *“E/P_C;géggﬁi%gﬂ
(77 QR code HhIE Panel) EITARBERE
ERFEE HEEREHER BEEHER

#2i% 0l £ A PacBio FFRETTIER -

Illumina AmpliSeq Panel
(PCR-based)

Illumina TruSight Panel
(Probe-based)

lllumina £2 PacBio OJ1=HIAY DNA & &

Cost

illumina  PacBio

S 5Mb 3
SNPs v v

SNVs In
InDel v v
: = — Duplication X v
dels Structural variants Translocation x v
$$$ 5 Mb 3Mb 10Mb Inversion X v
SNVs Indels Structural variants Tandem Repeat x v
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VAR ipii

)IL*E

>~

Raw Adapter trimming Clean Alignment Variant Variant Variant
Reads & quality filter Reads g Calling (SNV, INDEL) Annotation

REDTAR

> [FUREIIEME (Reads Quality Filtering) > BEEHEH (Variant Calling)
» Reads Mapping » BEBLTIEZ (Variant Annotation)
997 s e NEjIN ::1
o 75 mces
5 -
— T=G
g 50
=
® 25
o SUNTEEN
DNA ZE N HEE Somatic Mutation Profile
0.3 -1 Signature_5 like; cosine-similarity: 0.817
Aetiology: Unknown
0.2
01 |

00 TN TT O e e .-.|.|..IIl..l.....l||I|I|I|-|I|I|I.-I._....-I..ul

C>A C>G T T>A T>C T>G
Cosmic 30 FE E AR & 4553 (somatic mutation)

NN1ERRFS
2N EFERBRSE H InheriNext

> STARERERRA 1. FRRH IR EE
» FEEEZERE : 1000 Genome * ACMG * ClinVar * ) fEMEEEsaEe T En
gnomAD * Taiwan Biobank * TOPMed 3. BHRIE | EREE

4. EERETEESE

7,

ot ERRRAAER2E

Genomics BioSci & Tech. Co., Ltd.
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RNA

HINFEEESE RNA D FETERLL T BB AR RNA RIBAATHZER - RNA EmDEN NE

>< De Novo Transcriptome )

><Genome-guide Transcriptoma

.C mMRNA } .( Iso-Seq (PacBio) >

LncRNA
{Non—coding RNA)—
Small RNA

Transcriptome

Total RNA

150 PE  Transcript de novo Assembly *

De novo Illumina

Transcriptome N =WiE NovaSe =6Gb BRZREN T - BRZR
P T output  FE - BEMENERRE
Genome-guide Transcript Assembly
c id BTEZE  umi 150 PE  ~ ERFRRENT - ERERE
A Y EEmE ol 266b  FR - ERMEHERSZSR
ranscriptome ERE SHEDE output (A chromosome F#R L &
reference genome N EFE L)
PacBio Tl ot e
Iso-Seq N E%4Y Sequell/ 230Gb ull-lengt tr.anscrlpt / isoform
Sequel I survey and discovery
. . . 150 PE — .
Differential Gene y o lumina . BERRIREDHT - EREE
Expression (DGE) ~T NovaSeq _reads F=IR - ERIEENEERIR

. 150 PE  Novel IncRNA identification *
lllumina

Long non-coding .
T > . ST,
RNA (LncRNA) Y =) NovaSeq 26 Gb Inch\!A expression profile
output  function of IncRNA

lumina 75 SE Novel miRNA identification *
Small RNA N EE* Novaseq 220M  miRNA expression profile *
reads differentially expressed miRNAs

* The species database of small RNA should be searched at miRbase
(http://www.mirbase.org/cgi-bin/browse.pl)

RNA % 7 iR #5



[ Transcriptome ] {4 E IR 75

R BERAREREAFIINERTE - sE0ERKE —AHBSSEERERE FNraEiRE
FRAER - BEBAENAT - BUSHABEGRARSIEN - BZEARERIE - BRRZE
FNZEH SRR -

TaES

BREEHEES @ oS EHEIE R transcript T EEZREDT -

REDTAR

» [RIGEIEmE (Quality Filtering)
» Transcript Assembly (De Novo or Genome-guide)
» ERRIRED
> ERZERERKIR
> ERINBEMNEERIR
* GOEENMT

o KEGGEE DT

KEGG Pathway 71

20

1

o 5
s @#?”Lf s Y &

15

-1*log10(FDRY)
10
1

logFC
ERRIRKLEE HERERIAE

Genomics BioSci & Tech. Co., Ltd.
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[Iso-Seq] ERERZEEIETEFIRH

EMEIRF >90% WERE BB ZEINEF (exon) - HERGERAEZEMEHE (Alternative
splicing) Z M EEE AR EFEA (transcript) + SR B E—ERB ARG E G N AVETEA
RITER " EirEBES (isoform) . -

FaE

PacBio Iso-Seq B iZER £ REFE (full-length transcript) + AZBiETTAHLE - FEAIL AT DU
SRR VM - DINEEIRIOEEEEBEE (novel isoform) - B EM BB E R ERRIES
FEEHFHUR -

REDH

> RAREERE
> EiEEEF2EHEATE R (HQ Isoform Prediction & Discovery)

s, L
e -

o o Gty

R Tl SEmw s mEliE e ww

Short-read Shert reas
technologies: S spaning
splice
Insufficient Connectivity junctians
Splice Isoform Uncertainty
PacBio" e — e — wEees
Iso-Seq™ — — e
solution: _—— — nw':‘u:::::oe rivelebyjroe
Full-length cDNA Sequence Reads i i T &
Splice Isoform Certainty — No Assembly Required itcadiiviin: g i gl
PacBio Iso-Seq EIi#E 1l 5l ZEAREHY Isoforms R
i . # of Average
Source Platform Protocol Species Cutivar / Organ .
sequences size (bp)
RICD Sanger FL cDNA 0. s. indica MH63 / various 12,727 643
KOME Sanger FL cDNA O. s. japonica Nipponbare / various 37,132 1746
NGS short reads =) |AGI (unpubl.) Illumina RNA-Seq O. s. japonica Nipponbare / root 125,762 874
PacBio | d AGI PacBio Iso-Seq 0. s. indica MH63 / leaf 73,288 2416
acBio long reads = |, PacBio Iso-Seq 0. s. indica 7597 / leaf 22,856 2033

PacBio Iso-Seq AE INiE#E B R EE MN5EEAY Isoforms information!

RNA EF 75



[ Differential Gene Expression, DGE )
HEARIRE D TIRFS

EAREHES FEEBMIE H2ERARIRIBT - £¥52 2 mRNA RIBHAHEE - #EHS
ZR5l (Whole-Genome or Transcriptome) - ¥&HC ”"'E’Jif%_h* AT st EREmZEE
HERIRE - WOl ETERBENEREZEERIREZETE -

FaEs

S EMEETT T (Strand-specific) - BSEEHREES
oJ &t ¥ CIRL FIRY genes / isoforms SR EBRREDHT °

SEDMAR @

1=

> [RIAEIE mE (Quality Filtering)
> ERRIRESHT

> EREEXRR

> ERNBENEERIR

2022 REDSTREZHMHA
e GO BEEDMT MR BN REVE B
o KEGG =ZENHF THEFEADTARAE

SRR

BERRREEER EnrichMap: GO EE.%FEH%%H & [El

L e
44700 84

7
g
Cnetplot
ZERIREREZ KEGG KHERE DT ) ERERINEEME R EEFRIR B RIRE B A4 E

Genomics BioSci & Tech. Co., Ltd.



[ Small RNA-Seq] fil/]\ RNA TE iR

Small RNA REAJ 18-30 nt - FEINREARMBITE YRS BB EN - ABEFRIE—UNERDL
ZRYEA (RNA silencing) FBETERRIR - EMHATAREREBSEEIRIBIZ - IDEARKREEIRMN
B9 miRNA ~ B8 miRNA FRIEZ - F8HI miRNA PTEBIZERERE I & (gene target site) ©

VAN Zx 10
7] *ﬁ I)IL*EE
Pathway
. . . . enrichment
Reads  Adapter trimmin Reads miRProf  &XPression levels Differential expression
P & filtering of known sRNAs of known sRNAs o
enrichment

REDTAR

» [RIAEIE mE (Quality Filtering)
» miRNA FRIZZ 5] (miRNA Expression)
» miRNA FRIEZZE (miRNA Differential Expression)
» ZELEEFENR (Target Prediction)
> EEINBENERERIR
o GO EENM

o KEGG EENT

BEGILATION OF ACTIN CYTOSEELETOH Clarohct facta Chamatutic futoe ¥ 1] 1

=ERFAEFZ KEGG KBRED

10 RNA EFRART



[ Long non-coding RNA-Seq (LncRNA-Seq) ]
B IEARIERNATE FF IR 75

LncRNA 2EE AR 200 nt BERAEBEELERIEENM RNA © 15 Total RNA F2B5% rRNA B#E(T
#2E - o][EIFETS poly-A tail mRNA [ Non-poly-A tail RNA Z EF4E R - A AREEFH
INcRNA - 3% IncRNA TEEFE i H1E - RBUREFRNEREERE Z SHAE -

REDTAR

[ P

> RIREIEME (Quality Filtering) IR
» ER{EE (Genome Mapping) },a*'“w:“f:;g
» #EBFER (Structure) }u -
» IncRNA Identification J
» EE=79H (Quantification) /tf:;;°
» IHBEFEA (IncRNA Function) T )
» KRIZZEER (Differential Expression) i

LncRNA-mRNA X B {EFE &8I &

Genomics BioSci & Tech. Co., Ltd.
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[ 16s rDNA Sequencing ] 16s rDNA 7E FF iR 75

&R
16S rDNA BIRIZEYZiERR/ )\ RETREZRAMN - HESHERTMNEERE (V1-V9) - &
8RR CEMAAED BEENREER - EZRARERRENMEY - BERMEYLUK

BB A RO TT -

4 I'E - - T v Bl

Primer 341F s
(e Primer 805R
(O ICH BECE ECE T IO @ 0O 0
i
I;rimer 27F Primer 1492'R

FMESE—M5|T7E18 16S gene IE1E 2K - O] B &S E F EIEE AR EHESE A
BN - HARELE AR (16S V3-v4) EAE & (16S full-length) E & ARTS ’*%ﬁﬁiﬁ.’iiﬂ:ﬁ’]ﬁﬁ
WA ERFEEEERBESHNERAR

PacBio Sequel I/ Sequel I V1-V9 (8 1.5k £ K) >10,000+10% CCS reads
lllumina MiSeq 300PE V3-V4 (%] 460 bp) 50,000+10% clean reads

lllumina (V3-v4) PacBio (Full length)

— . Dottt N Vi ke v muml
acrmions s
e i acaie i

5 Bacteroides:

2 Bacrernides:
5__g_ Backeroides_ massiliensis

s__g  Bacterobdes_unclassfied

FAMEEARBEERDDBIBAT lllumina (vV3-v4) B2 PacBio & (V1-V9) 165 EfF - MIEEFRKIEFIBER
WL MERRISIERE (Genus) EARZ TOP 35 MIFELLBI D 4L - {BTETE (Species) BARHIE N R4S
- PacBio £ (V1-V9) BEZUIR H B EAEMATE - A3 : species unclassified

Metagenomics & IR 7%



REDTAR @

> RIEEERE
OTU / ASV EAZ E 34T
Be 788 8 F BT R

REEEES

YYYY

* CCA ~ RDA - KEGG)

2022 IEEDNTRIZEZ AR - 20l
ZMEHFIRE - TEHFASTARAST |

T (a 2D TE B 2D
AR EEREPEFAET M (U0 : PCA ~ PCoA * UPGMA * LEfSE * NMDS * ANOSIM * MRPP * DCA

'|-T1“|-ri]-f‘||1"

Fisltve Blasvimce (%]

KEGG Pathway 73

a 10000 20000 30000 40000 50000

Sequences Per Sample

o SRS
B-RAANYEES

LEfSE
CMERERE R AR RO D T

BESHENZ

EERYEHSEZIER

‘—‘n

B SRS
EEMERENSZR MG

* 4 "\\. 2 = o
R 2
E a -L'
L y, / : -
NMDS Plot CCA

BRRER TEREAENEERE | RBEYENNEERERN FEE G

Genomics BioSci & Tech. Co., Ltd.
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[ Metagenomics Sequencing ] #2B& B X B2 £ F Fr IR 75

> RREEEMEEUFEREmPHASREEN  BZARERR
IRRMEY) - BERMEYLURBZERAIME -

> BEEEZEEEREREFAY gDNA mixture 1T Shotgun 2 - SEBARE
eHREZJHRLARZZEREE -

B

gt

[llumina NovaSeq 150PE >10Gb

REDTAR

Pakl [ A
. stats_assembl N50 3041
> [RIAEIEmE (Quality Filtering) :;::::Z:mz 70 a1
stats_assembl N95 379
> ERALEZ (Assembly) sk wom
> F5I5E (Binning) e o e
N stats:Ien mi:n
» EEFEH (Gene Prediction) stats Jen mode égg
N stats_len range 820604
> Y)FEFTRE (Species Composition) stats_len s 4676.36
> L@kt HRERARRT R )
(aZZ DT  PZIEMEDHT ~ PCA ~ PCoA * NMDS...etc)
> =E#FE .
o EREBEAMERAW l =
o ZEEWBEHM '
I HH T
o WITEARREME AT S —
» NEEEREDT MIE4HE R AR E
v
..... — !
- :
- |
— i
- |
1 —
—— |
i v —
% | e o =
........... e .
u——
----- — .
)
-
S [(—
; s pr—
Sites . e O nt T
| PEERES Welch's t-test HEAT 30 (B8 L EYEREES
ARFREFERBEREARE | mEMABIENTEEAREER) WiE R B E ML )

14  Metagenomics EFIR7%



E KBS
>3,500 & =1 & /7 AR 5

PacBi@®

BmisEE M !
F=NEFHER - RHEN KX EMER] HiFi Reads !

l \_
Sample Library -

PacBio % filg & I8

PacBio RFEBEINTEF 2 i [RIERE D FBRIRFE R (Single Molecule
Real Time Sequencing, SMRT Sequencing) + EFFBEPMMA PCRIA il
+ A A ZMW technology B/ NFLIEE B —1E SMRTbell 17 O, S :
DNA polymerase BE R - 1Bt T BEEEASEmsEyE . e BERER

SMRTbell LibraryZ& 48 1\ 48

“6‘“_"'3}% N
:‘a e —————— )‘} Sequencing
- ) Primer
Vs =' g
Q*-P!.!S” T
| Il |l
Ligated hairpin DNA fragment Ligated hairpin

#5838 Damage repair & End repair £HJ DNA R EX & &% I hairpin adaptor - 2w BUAE1E 2
SMRTbell Library ° ZEFFAIEZ 1% SMRTbell Library * sequencing primer £2 DNA polymerase =& %5
B complex - BEEIT EHTER -

PacBioREFF AR#F5 E m 7T 48

’( Large Genome WGS >

-{ WGS for De Novo Assembly >—|;< )
Microbial WGS
( WGS for Variant Detection )
( Metagenomics >—>< 16S Full-Length Sequencing)
PacBio SMRT C Epigenetics )
Sequencing -’( Target Seq >—>< Specific Region Target Seq )

Iso-Seq )

PacBio = an 73 #A 15l ik [El

Genomics BioSci & Tech. Co., Ltd.
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EmiEs

> BRER ¥ LER >50kb - 5xROJZE 175 kb (CLR 2 - Sequel Il Chemistry v2.0) ©
HEES . BELXHMIEER (Free of systemic errors) + ZEfEE OJ4Z QV50 (>99.999%) + Ol X 1&
HiFi (CCS) ~ CLR B RN ERERR -

A 4

> BN FHEIGER : SMRTbell B RIRIAE R - OIS 2EMEE (QV20) 22 HiFi Reads °
» G EZEE (Uniform Coverage) | TEFFETZHE PCR - O] IER BB EHRE SR EHFS (5

GC-rich &@1) -

» Z5¥E TheScientist T A 32ARE : 2019/12/1 PacBio BB R Sequel Il Z5FEIE 52
I8 - HFES "PacBio /REHE BRIt 7124 - HESWARSGEH
ERASBEESEATE, - (B QR Code ETEHE) -

EFFFEaRE

SMRT Cell #31% SMRT Cell 8M SMRT Cell 1M (LR)
#EMEE > 99% HiFi Reads Z 8 =* Up to 4,000,000 reads Up to 500,000 reads
> 120 Gb (CLR mode)

10+10% Gb (1M cell)

a2 >
8 R Cell B = (Gb) > 280 Gb (CCS mode) 25+10% Gb (1M LR cell)

> 15 Gb HiFi data (HiFi mode)*
*Number of HiFi reads is dependent upon the insert size and sample quality.

Density
(Bases Read per Read Length)

Quality
(Single or Multi-molecule)
&

50,000 100,000
Read Length (bp)

20 a0 @ L] 100 120

Coverage

EFERAFNHENHE - BFBUULNFIIRED >50kb EBZE 30X - EFERETE QS0 -
35 kb size-selected E. coli library using the SMRTbell Express Bacterial genome library run on the Sequel Il System

Template Prep Kit Sequel Il System (2.0 Chemistry, Sequel Il

System Software v8.0, 15-hour movie, CLR mode) (2.0 Chemistry, Sequel Il System Software v8.0)

- 400
z
2 ® S T AA
- EREE F
5 REE el y
3 Ss
- T E 100
5 - Lo A A
705 710 715 720 735 730 735 740 745

e m @ m @ w ® m @ = Time (s)

AR % GCLEAINERER - BEANMBRENEEE -  BAEHNRET ONA REaRBHNEXRRIE - £EF

15 kb human library on a Sequel Il System (2.0 Chemistry and MBI O] E RSB IE e - FEFRTE Epigenetics °
Sequel Il System Software v8.0) )

16  PacBio = EF RS



[ Whole-Genome Sequencing / HiFi De Novo Assembly ]

» HiFi reads (High-Fidelity reads) It 5 #EEHREBER 2K - HEEE 5Z QV20 (99%)

> EXEEMARSENBINARLR (Reference-quality assemblies) - IeftEmEBEEER

> BRIEEYERIZHZE NS0 > 1Mb Bi8i8 300 E1)1E - MEMERRAERIEIR O
One Contig °

» ol{ERIAE#B%EE (Structural Variations, SVs) + B0 : SNVs (1 bp) * Indels (<50bp) * SVs

RS

FESHE -

ne Genome

(=50 bp) °

R#%IRE i R %ﬁﬁﬁ
ibrary)

De Novo assembly — HiFi Reads NIk =] > 15X HiFi coverage
BB E[X%H 40-50X CLR coverage
De Novo assembly — CLR mode R (Z%)SE};&%%F%%E%%
Phased diploid assembly N > 50X CLR coverage
population genetics studies A8 5—-10X CLR coverage
3\étecﬁon rare undiagnosed disease studies N 10-20X CLR coverage
individual de novo SVs /\iﬁ 25X CLR coverage
Variant Detection (SNVs, InDels, SVs) > 15X HiFi coverage

15-20
=20
220
=20
220
=20
=20

15-20

RHEE g I o
ibrary)

Microbial WGS for De Novo assembly mMEY 10 (Multiplex)

Circularized DNA
is sequenced in

100% | repeated passes ' §
SHORT j
READS @m;&?»
" i
1

) ! p’

o The polymerase reads e 1
'5 LONG are trimmed of adapters - ™%

] to yield subreads - !
< READS ) T ™y

1 1
\ [

1 1

_ |
Consensusis called ... S S S -
| from subreads
HiFi READ
0 Read Length (kb) 50 (>99% accuracy)

£ ERFBIED SMRThell B2FARIRAR - DNA BE
HiFi Reads T SIS (15 - 20Kb) S #FE (> QV20) HSEL 17%3; EH/ER; ﬂ;:; Ssef S s

MERHE - . BIE3EE= R E Y HiFi Reads °

Genomics BioSci & Tech. Co., Ltd.

17



base pairs

NCBI Human Assemblies S SMb 3 Mb 10 Mb
2% 3%
100% Z‘V/ — SNVs indels structural variants

90% 2
0% " T

(]
70%
60% H|LM
50%
40% B 10X v Insertions
30% v Deletions

(] \/ ) .
20% MULTI Dupllcatlons

© v/ Translocations
10% =ONT ‘/Inversions
0% 0 Loyl ‘/Tandem Repeats

All Assemblies Contig N50 > 1IMB -
(N=65) (N=33) wemmencing fom avt umncins dats wek

MAAEERFERAENEEREE - PacBio O] PacBio 7t SV HIEIR Ol LIRS HBTE - 49
PUER 94% H Contig N50 > 1 MB (N=33) ° ERRBEFRAHNAORE -

» {EFH HiFi Reads ZE1T de Novo Assembly B2 =124 - FHFRESERE (99%) HRAE
(BxfROJiZE 25kb 2 &) RS - AMEUBEHERNRBIEERS - FEMUNZERERNER
IBAHKABEES -

> BETERAFE 215X Hifi coverage

» BERI{E A HiFi de Novo Assembly BIMTEUN N3k - WHFAEIE N |

EEAEA) o) o 11Gb 2.5Gb
EERAS 25 Kb 11 Kb 17 Kb 17 Kb
HiFi Coverage 22X 89X 22X 20X
Contig N50 20.3 Mb
2# QR Code i
BEFAET e

PacBio 55 = X E R AR



[ Target Sequencing] B{E & 15 € FF AR 75

RETEZ&IE 5| F¥ (Specific Target Region Primers) 2RETHIZEIFERMALER « &
TAREEmVEEREMSE - KBRERRET AR dERA=-EABNEERE : PacBio
Barcoded Specific Primers * PacBio Barcoded Adaptor (BOA) 2% PacBio Barcoded Universal Prim-
ers (BUP) 3 Amplicon %% FBarcodes - O] 22 100bp~ 10 kb WEE GBI EEHEER - 2L
= #EM# E /Y Subreads & CCS reads T 4T ©

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

Barcade Target
{BC) sequence
\ 4 (TS) TS _BC
Forward primer ~ Rewverse primer

1. PacBio Barcoded Specific Primers
Bc TS —

—

|l

&, - C=
C=

Sample 2

& e
—
Sample “n”

of 96

5\") 2. PacBio Barcoded Adaptor (BOA)

PCR 1
- i T, T
PCR 2 v 3. PacBio Barcoded Universal Primers (BUP)
w, iy —_—
anmsr Rav-sr_uEmsr BC UT l
EERE
Full length consensus sequences 30X CCS coverage
G
variants at 10% frequency 600X CCS coverage Amplicon Size
Minor Sk 4= = =
. . . ETAE
variant variants at 5% frequency 1,200X CCS coverage 184270 2
detection e
variants at 1% frequency 6,000X CCS coverage (100 bp -
10 kb library)
SNV Validation 100X CCS coverage per amplicon

Genomics BioSci & Tech. Co., Ltd.



[1so-Seq] =RE 4 TE FF RS

Iso-SeqEIEE R T RESEA (full-length transcript) - REEITAHLE - ODUESZE 2kb
full-transcripts (Standard protocol) - SS9MIOEM >3 kb YR A BREBHRATEFINE <2kb Z
RRBERAER  EZFHIDALURAEGR ZZ5HE - DUREIRMVESEERBEE (novel
isoform) - HREMERBERNERREAIFBHHIMUR

R B EEERE

Number of Number of

Experimental Goals Sequel SMRT |Sequel Il SMRT
cell IM LR cell sSm*

Targeted, gene-specific isoform characterization <1cell <1cell
. . P2
General survey of full-length isoforms in a @EL@EE
. . . 1-2 cells <1cell EEE
transcriptome (moderate to high expression levels)
Standard: = 2kb
A comprehensive survey of full-length isoforms Long: > 3kb
. . 1-2 cells <1cell
in the transcriptome Short: < 2kb
Deep sequencing for comprehensive isoform Library
discovery and identification of low abundance > 3 cells <1cell
transcripts
* Sequel I FFEEZEMRE 30Gb £E -
o - — - .
|saforms
A s
Short-read Sh::;;da
technologies: spal?_ning
splice
Insufficient Connectivity i""z'iuﬂs
Splice Isoform Uncertainty PacBio Iso-Seq
.'"‘3“’1 e BETEFRTEHSEARBNZE Isoforms °
SC: A‘BKI multiple splice
junctions
Full-length cDNA Sequence Reads
Splice Isoform Certainty — 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
NGS short reads =) |AGI (unpubl.) Illumina RNA-Seq 0. s. japonica Nipponbare / root 125,762 874
PacBio | d AGI PacBio Iso-Seq 0. s. indica MH63 / leaf 73,288 2416
acBio long reads = |, PacBio Iso-Seq 0. s. indica 7597 / leaf 22,856 2033

PacBio Iso-Seq A E 5% H5E A Isoforms Bl °

20 _ PacBio =X F R




3 2he: DEIL

Chromium X
GENOMICS
1 O /\ RRZEELK

EIEEN  RRATETEN TEAR. REBELE

Chromium B/ AEHI 24 - 0ETEBCRE R REIANRE
BE -  BWAEBIRFEE Gel Beads HAEFR M B ENHE T
> Gel Beads == 10x 21ii# /0 - =B Gel Beads &5 A &R HI%
HEE D IR - o ARERARNEE -

H KA Chromium Controller & Chromium X E#Z& . O[T
HTEEEEEMARNEE  HEESEE—XRE @ O
BONERTEK  REHZTHEHME Hﬂﬁ@ﬂﬁ% °

R = *ﬂ

N

HE %JJ NILT=E

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

Co\lect - poo\ — SNP Int d Is Lin k d-Reads
. 00 Q, [ 3
Gel Beads

Rport

[ Single Cell RNA-Seq ]

» —R O] 100 - 10,000 FEAAM - ERAEEBMPANNERRRR - oJERIFERNAAMBER -

> BRARESN  RARERBRMIRE BIREE - &R 1EER. SME -

> EFRFEZEZE 220,000 reads/cell

» OJfAfC Feature barcode JI8: - B —REANMEIEIS28 RNA MNIREEBFRIR - IGMNADMR D 2F
RE -

> EAELE : e ARRRERE - PBMC

el BB ;: —

TruSeq Read 1

10x UM PAY(ATIVN 2 . -'.: %
M a BaREEE *ase BEHTEMBNE

_ (Read 1 ] SEELOAREE HBEUNSHREESR

pEGCel) ) W R FE

¢ Nextera Read 1

'.: (Read 18 1ox UL Capture Seq 2 Fizk

: ) = KEMBHH

10x Barcoded
Gel Beads
K EMBRNA REFAMRL MREE MRS

tessRT THRRRE

Single cell 3’ v3.1 Gel Beads .5 feature barcoding SHEMPMAEREEN A RE RN R e 1y
- OJ[EIRF 1T RNA-Seq EAFRE & B {5RI5% CRISPR EEFREE

Screening fEM -

Genomics BioSci & Tech. Co., Ltd
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[ Sample Multiplexing ]
PR Single Cell 3' RNA-Seq AR F5 EEFW .

5 N &
> BEZOl#ETT 12-plex B - KIEREE—BEAERMAK + HEEE
> FRASFRAMRIEERM - A2V ERS + B EEREER
> AMEs AR o] E A + EESNTBAR R

Label individual samples

Pool samples into i
with unique tags p data with Cell Ranger

single reaction

— — ) e
< see St Y )
AL oo 200° 0% ‘s. o

L L I N L 1
A e R et s
0 00%e, 08 * Y S

0@ 08 “on 'o';'..::. oo

3 Sample 1 Sample 2

> Process pooled

R N o
samples in single lane - : i"';if:.:
 — XA *;‘ ‘\'é;-'i
$)066)0]0]00 .:.-..o‘o;:.,.. ,’.%":""
82288888 N
Sample 3 Sample 4

[ Single Cell Fixed RNA Profiling ] @

AR#5imiE

Fix & permeabilize

Pool Partitionin  Ligation & extension  Library
samples

(optional) GEMs in GEMs construction

el [l

Gene
expression
library

Hybridize probes

Sequencing Data analysis

Optional
storage

> BARBRERILETERE  AEURBAMRRRESEREREINER
> EEENEATRE  SEABREHBTH  B—RETLHE  RERRNE
> ERFIFEEEY  AREBAOR - BHELERRE

> FRARSHRF I - OJEE—E channel ETZEKAEL -
> BHARABE/NERA

> IEARFEERAL Chromium X

ETEEREMRE

il
ot
g

22 _ 10X Genomics EBAAAMERZ R H 2




[ Single Cell Immune Profiling ]

>

_h;m?/'iﬁ_l-l__l H‘JL

/— oo

{j’ E m

A

o Hl 5 2 -

AMPE RNA-Seq £ 52 7% Al R AU Bl 2%
> RBHEAFEEZER TCR/BCR 8=
> O HRBRREEMIRIE  BietBER i REHlIRy « RARERE

» EFFREZEE : V(D) Library > 5,000 reads/cell, 5’ RNA Library > 20,000 reads/cell
> RAREE  EASNZEEAMARRER

S vatay B G o0 IGHS
[\‘.umummm ! [ 100 } Propurtion B EvRE oL
A wLn
GH1GHY1-3 1GHO_.  IGHI&
B IGs8 O G

0.04)
B W3 Y]
a8 B G GO GHI
o KR 1o
ol woow o
B G- MO KGHI
5 0.025 oK DIy oK
R o G
£ oo WL e oL
oG G0 IGHM

015
G G- 1GHO_ 1GHIS
o IGR-1S e

o
oK 1GKV3-20 16K1
0.008 B G2 P
oL e

o o reoces

Clonotypes

10x Loupe V(D)J Browser :

==

RELIRL

* PBMC

!

g

PREERREIZE

k
]

[ Loupe Browser )

Clonotypes

B {E21R Clonotype EEHIEL 2 4514

HERFEEEHE FEBEABTEES EF

TSNE2

Normal PBMCs

Myeloid
population

'

T F AL
- 'cv’a-

e
.‘1&‘4"_‘ :

-3
‘
ryuf’
=2,

S

e
- iy

-

TSNE2

14 (immune repertoire) B 5 -

TRA TRAVIZ-Z TRAND  TRAC
B8 TREVIA mans ramer
| Tra TRAVES TRAN  TRAL
TRE  TREVRD meor TRams Taser
TRA  TRAYVZIOVS TRAJL  TRAC
TRE  TREVIO-1 ot TRasa TRaca ©
RS TRevZE TREOZ TROXT TRECZ &
RS TREVZI-1 TRERS TRECZ &
RS TREVE-L TREGZ TRAN-Z TREC &
TRA  TRAVIZ TRAMZ TRAL
RE TREVIZ mao: T Tmer
TRA  TRAVIS TRANS  TRAC
FE  TREVIS M—
RA TRAVE-S TRAS  TRAC
o TR T
TRA  TRAVH-Z TRAZD  TRAC
HE TREVI i ThaT Thach B
TRA  TRAVI-Z TRANZ  TRAC
ThE TREVZE mans Thacz
77 clonctypes from 83; odd -
gy £ oy
[mwsemr-]

AML PBMCs

x

Myeloid

population ¥

-

HBIE2RMAMEHBEER

Genomics BioSci & Tech. Co., Ltd
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[ Olink™ Proteomics ] EHEREE SE=1 I RFS

KRR #5535 FBEIFT PEA (Proximity Extension Assay) ¥l - OJ7E 1-8 pl AR ig &R Hl 21-3,072
BELE - 2R AEBENEELEBELY) (Protein Biomarker Discovery) - 8 O] ) E
BRUEREREIE - MEREYFHAIE - WESEmWTRREEH - EMmERBEEEER -

PEA % {ilf[RIE

1l '"1’-'.,,“.,, %

A B—REEABRETENENMR - BniE L1988 DNA AR
= BiRE8E5%. - AR DNA SBE LI - £
FTHY DNA 73 151

C. 7248 qPCR Bk NGS X1l -V EHEITAE B 7 513

.

il B

PEA B458ET - MRIEFEMESTE - Ma/MIiR - BEFER - HEZER..Z -
A Bc NGS 11l - o] [ElFF0RI 40 3,000 FEER - B internal control * EE1EE R mE -

'f% 1-8 Lll 1[ /EJHE*E

2l

—EHEATENEI - TBBRENEE -

R

e Zhong W, Edfors F, Gummesson A, et al.Next generation plasma proteome profiling to monitor
health and disease. Nature Communications. 2021.

e Remsik J, Wilcox J, Babady NE, et al.Inflammatory leptomeningeal cytokines mediate COVID-19
neurologic symptoms in cancer patients. Cancer Cell. 2021.

e Rozeman E, Hoefsmit E, Reijers |, et al.Survival and biomarker analyses from the OpACIN-neo
and OpACINneo adjuvant immunotherapy trials in stage Ill melanoma. Nature Medicine. 2021.



EREE

femEE
EYRCY O L E R A EE A

mADH
RHEERARREETHME - A&

BEREL - EMRESREKE - %
o

TEEFTAYZE4DEE RS (pQTLs)
1% 2 EE SR D AT 5T
(GWAS) EERERBMRES
- BRTE M RURTROZE M) BE RS -

B IREEY 2

EREEYRCYMREIREY
IBERRRIEAIEE  REBBER
HEBEW BELREREBETTA -

0 = 2o
AR/~

N0

Rk

ﬁ{fﬁ DHEBEESFERIEBUNERE -

BRI A BTG

FEARESOR2 TR ~ ATMA TR
B E TS AR RA RN
ZEHNHEREYMRTY) -

BRIREHY
mARRLERD - FRENZEMN
MEMMEN BRI

AIRE ¢ sopl MR/ M5B

Olink™ Explore 3072 (3072-plex) NGS -80°C 1R 17 - Bz/KEE
HERAREFER

Olink™ Explore 384 (384-plex) EE= : 4oplIR/MB

(cardiometabolic I/11)(__ Neurology I/l ) NGS -80°C fRTF ~ 8z /KIEZS

C Inflammation I/l DC Oncology I/II D HEBZRAKERZEZS

Olink™ Target 96 (96-plex)

C Cardiometabolic )[ Inflammation )

[ Cell Regulation )( Metabolism ]

( Cardiovascular Il )( Neurology ) FIRE ¢ 4ol MBF/MM)A

(_cardiovascular 111 )( Neuro Exploratory ) qPCR -80°C fRT7 ~ HziKiEX

( Development )( Oncology |l

)

[Immune Response)[ Oncology I

)

CImmuno-OncoIogy)[ Organ Damage )

C Mouse Exploratory

He R A BEEE

e Agasing A, Wu Q, Khatri B, et al.Transcriptomics and proteomics reveal a cooperation between
interferon and T-helper 17 cells in neuromyelitisoptica. Nature Communications. 2021.
e Consiglio CR, Cotugno N, Sardh F, et. al.The Immunology of Multisystem Inflammatory

Syndrome in Children with COVID-19. Cell. 2020

e Arunachalam P, Wimmers F, Mok C, et al.Systems biological assessment of immunity to mild
versus severe COVID-19 infection in humans. Science. 2020
e Suhre K, McCarthy M and Schwenk J.Genetics meets proteomics: perspectives for large
population-based studies. Nature Reviews Genetics. 2020
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e
smay > BPERAANEBEBETERNG - DHEAAINGE

BREMEIUMN "EEARKEHEGEMINEE GBST-NGS-SI-01 4
Bl T HBEKR T E P IRTS U IR IZ 2R GBST-NGS-SI-02 5 - LtE
HEA Sl X HBEOEEEFRE -

1R2ERR A

RmERAA

> MEREmMIABE - RE REATaZERBER ZEE
WIRZE HTE—% F2H " EEARRHER RBUIRIZESR
GBST-NGS-SI-02

» B ' BEARTHEGFERMASE GBST-NGS-SI-01, - BREH
HRENI - BRETIHA ~ BB A -~ B0 - Rm\E - 21
A EREEEEREE -

R
actzfl

> Bixmill BEERMEARBERNEERHFHE - LERNA
BREVERRNIESHZRER  SEmEEEHEEZRS
MBI " {REERERE . PEZXEZEANTINGS BRZE -
gDNA, FFPE DNA KR EKOKIRE AR AR
Amplicon, Library, cDNA &7 K+ KR =y
RNA 52K RR

> KATINGS EREFGRBEPIERE " EfEKm i EZ ik mal
B B8 GBST-NGS-SI-01 1 - #FHE?FW% FMRAVEATEET T 2 B
BE @ ETAESMIER -

» 1RiE NGS Ei“% 2 DAER  HEXRABHAEZERRE - Wi
TROAEE - ZRAZEmERR—EEARMBEFRRE
Eiéﬁi%ﬁ?ﬁ%é—ﬁ@%%ua{ﬁ ABERE -

Bk - R BNBTSEIR




RIEAE

Intact DNA

N
s
dt
i
Kt

(Genomic DNA) Qubit, Nanodrop EMEEXZRS
Smear DNA . p. .
(FFPE. cfDNA...etc) Qubit, Nanodrop EHEEBXRM
. Qubit, Nanodrop HMEEXZH/
P (Optional) B RREE X AT
Library Qubit FEHEE KRR
RNA Nanodrop EMEE XA
Countess™ |l Automated
el Cell Counter L

> RiENGS EREWARE  EmRASHEE  BHNAREXRFE

AT RLE) BEAERFRBELRER & 'REFZFPEEE ) BAIER

wR#IER 8 ZmRAASEE  BRNENEE  ARBEFPREE
MR EIERMR - ARBAMREER G ZEFER

» ZFEEEINMBERNBNEEEHBETHENR - WHFEAL
S NGS £ EMBBFREI IR " EEREEYEMN TS m
JEEAA GBST-BFX-014 - WikBARERIBEEMNEXK - HEX
T ERERR AN ER DR KEEE R HE
GBST-BFX-02.03, -+ bt i NHBEREEFEF R -

> £ENMWMERUTEEEHNRME  FHIRTEEY - &F
FRTHERETE - ARBEALBHRR - BB EERERL
B -

TEEX
DT

IFR RUH B IZECK NGS fR¥E - BEMTRARTEREMEA TP - B
D ZZE support@genomics.com.tw - FEHFI—E D ZEHARIE !
RBMEMBIETE / B# / XERABFIEMK " Genomics BioSci. & Tech. |
AN ERREART |

Genomics BioSci & Tech. Co., Ltd
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