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DNA Sequencing Q

KIMICHE 7| M E2A (Next Generation Sequencing, NGS) 2 2 A|ZHLHOf|
CHEEO| HIOIE & 4tshe 712, Human, Animal, Plant 3 Microorganism
= o= CiYst A= H) &8 &~ USLICH

Human Exome Sequencing, Targeted Sequencings 112 0{2{£22| &3
S| 2% HESHNGS application@ 2 A8 Al=lS CIXIQlo E2|H, 21X St
=M Z1E KIS0l EZLICE

* Human Exome Sequencing
= Target DNA Sequencing

FQEMAH|A

Application ‘ Standard Analysis ‘ Sample Requirements

- Read Mapping

- Variant calling (SNV, indels) ‘DNA1ug (Conc. = 50ng/ @)
- Variant annotation -260/280 ration 1.8~2.0

- Seq Depth > 50x

Human Exome Sequencing

- Read Mapping

- Variant calling (SNV, indels)
Target DNA Sequencing - Variant annotation

- Clinical annotation

- Seq Depth > 100x

- 0.5~1ug (Conc. > 10ng/u@)
-260/280 ration 1.8~2.0

NGS Workflow
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Sample
Analysis
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Mapping, Alignment, Genotype calling
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Transcriptome Sequencing e
o CHEFO| RTX; Woigke

Human, mouse ¥ 412 S CIYS A|RERE H4 =
X}0|, novel gene, fusion gene 2A10| J}5BILICt A4S treat & QTX} 23 xjo|E
BHLL, Aeto)| (2=l XX 7|5 2d0f| 28 4+~ USLICE mRNA, small RNA &
CIAo 370 HAN| 20| IHs-LICE.

A2Y0| 22 AL (FFPE A|2X2) lon AmpliSeq transcriptome library X|%} kitS
0|25t0{ SHXI ol BM0| It TLICH. AmpliSeq Transcriptome A{H|AE= 20H0q
20| |HXte| ol Xt0|E t=1n HetstH| EAoh HIo|EE MSELICt (human,
mouse ?}s)

o
=
=

* RNA Sequencing
= Small RNA Sequencing
= AmpliSeq RNA Sequencing

FRESMHA

Application ‘ Standard Analysis ‘ Sample Requirements

- Reference alignment

. >
- Abundance Estimation UG 0% L) (i, = M08z

RNA Transcriptome Sequencing* - Differential expressed genes (DEGs) ul'fl)l\l 57
- Novel gene, fusion genes -DNA_-free
- Seq Depth 15-20M Reads
- Reference alignment -Total RNA 1ug (Conc. = 100ng/
. - Abundance Estimation ue)
Szl LG Samremes - Discovery of novel/known miRNA ‘RIN >7
- data size 5M Reads ‘DNA-free

-Total RNA 0.1ug (Conc. 2

Ampliseq Transcriptome - Diffential expressed genes 10ng/ue)
h . ‘FFPE> 10ng
Sequencing —Human, mouse - data size 7-10M Reads RIN> 7
‘DNA-free
=
=4 oA
PCA plot Scatter plot Hierarchical Clustering

PCA Mapping 59.8% (CHP) 2 Avg (log2) vs 8 Avg (log2)
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. PCA1 27.5%

PCA2 18.4%
.

PCA3 13.9%
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Transcriptome Sequencing ‘)

% lon AmpliSeq™ Transcriptome Gene Expression Kit

(Easy gene-level transcriptome sequencing)

v =9 7|1 9 K| ERC| ButE HEH &0l Ots
v RNA Expression A3 2|'d, X2t H| O = H}E A1t XS

v" Mouse, Human AmpliSeq RNA panel

Applied Biosystems™ TaqMan® lon AmpliSeq™ RNA Technology
Technology I. Re

Fluorophore Quencher
TagMan

Forward PCR primer
. Probe

oo * — R IR — TR TR

§
3

isoform 2. — [ ENIH—IEEEE—IEEEE

Isoform 3 Exon 1 Exon 2 Exon 3
measure the abundance of an individual gene measure the abundance of multiple genes at
by reading a fluorescent signal one time by counting sequencing fragments

Gene Expression 9171 HftH

Reverse PCR primer

» Highly correlated results : Panel 2| designO| MicroArray Quality Control (MAQC),
qPCR data 2t %|Z 9| correlation =&!

on Ampliseq Transciptome Mouse Gene | lon Ampliseq Transciptome Human Gene

Expression Kit Expression Kit

>90% representation of mouse RefSeq ge >95% representation of human RefSeq ge
nes nes

Target

20,767 (well-annotated RefSeq genes)

No. of gene designed 3,163 (XM and XR genes)

20,802

Recommended

e 8 samples per lon 540™ Chip 8 samples per lon 540™ Chip



Metagenome Sequencing D

Metagenomic sequencing2 &SdHA| CiYer HE2| giE[2[ot, # &7 &2 =l U
Hlmg & USLICE NGS EME SsliM H{YO| 0{2{2 2| Ojo|3=H}[0|Z
Jtst0, ZECIY-EL| AHE 2RSHA H|wot obsELICt M2t HIO[HE 0|8 £
U E S 2 Zute} A|2HA HIo|HE MIS L.

§
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* 16S rRNA taxanomic Sequencing
«  Amplicon Metagenome Sequencing
* Shotgun Metagenome Sequencing

FQEMAH|A

Application ‘ Standard Analysis ‘ Sample Requirements

- Taxonomic profiling

Full -length 16S rRNA - Comparison analysis of

Sequencing microbial community -gDNA>100ng (Conc. 20ng/u2)
- Diversity statistics -260/280 ration 1.8~2.0

Amplicon Metagenome (alpha-, beta- diversity)

Sequencing - Seq Depth > 50,000 reads

- Remove host sequences
- Metagenome assembled genomes

- Prediction genomic region ‘High quality gDNA

Shotgun Metagenome

Sequencing [ -260/280 ration 1.8~2.0
- Taxonomy assign
=4 OflA|
Krona Chart, J4IE D, Of alpha-- beta-diversity (QIIME software)

Alpha-Diversity Beta-Diversity

chaol: SampleiD

Ranetaction Measure. cha




Metagenome Sequencing

X/

% AmpliSeq Microbiome Health Research Kit

T = T == ) = I

Target Species Pool

16S rRNA Gene pool

Species-specific identification 230

Microbiome profilling

12

v Cancer, immunological, and gastrointestinal (Gl)

2249|737} bacteria 0| specific 3t pool

v 16S rRNA hypervariable region & 822 cover 5}= pool

73 targets associated with cancer
immunological and gastrointestin
al disorders for Research

8 of 9 V regions

LS N

F
i
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Workflow using the lon AmpliSeq Microbiome Health Research

U@"."H"’

Construct library
lon AmpliSeg™
Technology

List of Species (

oF O{od
O, -1y O L— -

Prepare template
lon Chef™ System

b N !

Run sequencer
lon GeneStudio™

S5 System

73ea bacteria)

Species

Analyze data
lon Reporter™
Software

Akkermansia muciniphila
Anaeracoccus vaginalis
Atopobium parvulum
Bacteroides fragilis
Bacteroides nordii
Bacteroides thetaiotaomicron
Bacteroides vulgatus
Barnesiella intestinihominis
Bifidobacterium adolescentis
Bifidobacterium animalis
Bifidobacterium bifidum
Bifidobacterium longum
Blautia obeum

Borrelia burgdorferi
Campylobacter concisus
Campylobacter curvus
Campylobacter gracilis
Campylobacter hominis
Campylobacter jejuni

Campylobacter rectus
Chlamydia pneumoniae
Chlamydia trachomalis
Citrobacter rodentium
Cloacibacillus porcorum
Clostricium difficile
Collinsella aerofaciens
Collinsella stercoris
Desulfovibrio alaskensis
Dorea formicigenerans
Enterococcus fagcalis
Enterococcus faecium
Enterococcus gallinarum
Enteracoccus hirae
Escherichia coli
Eubacterium limosum
Eubacterium rectale

Faecalibacterium prausnitzii

Fusobacterium nucleatum

Gardnerella vaginalis P
Gemmiger formicilis
Helicobacter bilis
Helicobacter bizzozeronii
Helicabacter hepaticus
Helicabacter pylori
Holdemania filiformis
Kiebsiella pneumoniae
Lactobacillus acidophilus
Lactobacillus delbrueckii
Lactobacillus johnsonii
Lactobacillus murinus
Lactobacillus reuteri
Lactobacillus rhamnosus
Lactococcus lactis
Mycoplasma fermentans
Mycoplasma penetrans
Parabacteroides distasonis
Parabacteroides merdae

arvimonas micra
Peptostreptococcus anaerobius
Pepiostreptococcus stomatis
Phascolarctobacterium faecium
Porphyromonas gingivalis
Prevotella copri

Prevotelia histicola
Propionibacterium acnes
(Cutibacterium acnes)

Proteus mirabilis

Roseburia intestinalis
Ruminococcus bromi
Ruminococecus gnavus

Slackia exigua

Streptococcus gallolyticus
Streptococcus infantarius
Veillonella parvula



