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Introduction

GNC Bio is a biotechnology company established in 2007.
We mainly perform research services related to genomics (genome
sequencing, DEG analysis, pathogen analysis, mitochondrial and

chloroplast genome analysis, evolutionary research).

GNC Bio's Bioinformation Analysis Team performed various analyzes
using NGS data. If you want to make various types of tables and

figures using NGS data, please contact GNC Bio.

We will guide you on how to utilize NGS data along with friendly

consultation.

Please wake up the sleeping data now!

e +82 42 824 8258
@ sales@gncbio.kr

e 4th floor, 36, Banseok-ro, Yuseong-gu, % Chanse is chance
Daejeon, Republic of Korea GnC BIO Co, LTD.



Genome comparative analysis
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Visualization of core gene & gene cluster
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*Reference : Molecular characterization of megaplasmids encoding the type VI secretion system in Campylobacter jejuni isolated
from chicken livers and gizzards
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*Reference : Genome Sequence of a Potentially New Buttiauxella Species, Strain B2, Isolated from Rhizosphere of Olivillo Trees
( Aextoxicon punctatum )
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*Reference : Whole genome-based characterisation of antimicrobial resistance and genetic diversity in Campylobacter jejuni and
Campylobacter coli from ruminants
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*Reference : Whole genome-based characterisation of antimicrobial resistance and genetic diversity in Campylobacter jejuni and
Campylobacter coli from ruminants
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Phylogenetic distance using virulence factor(VF)

W TSI
@ 14042011

e @ 11972013
1o 11962013
@ 1.707-2017

@ 1.266-2015

TATRET |

1.252-2015|

1.260-20151
eerzonaf | [ ]
o 1,35 B ||
L CFEANISA 10 -
00008 —

Invasion

Taxing TESS

Antimicrobial resistance

Tet] WINW)
oxA-61

wir89

*Reference : Genomic Analysis and Antimicrobial Resistance of Campylobacter jejuni and Campylobacter coli in Peru
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Genome structure comparison of phages
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*Reference : The Shiga toxin 2 production level in enterohemorrhagic Escherichia coli O157:H7 is correlated with the subtypes of toxin-
encoding phage
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*Reference : Pangenome analyses of the wheat pathogen Zymoseptoria tritici reveal the structural basis of a
highly plastic eukaryotic genome
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Visualization for pangenome analysis results
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*Reference : Pangenome analyses of the wheat pathogen Zymoseptoria tritici reveal the structural basis of a highly plastic eukaryotic genome
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Phylogenetic analysis

» VNTR (variable number tandem repeat)
» SNP (Single nucleotide polymorphism) Profiling & Visualization
» InDelL (Insertions / Deletions)
» SSR (Simple sequence repeat)

» STR (Short Tandem Repeat)

Phylogenetic tree of VNTR or SNP
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*Reference : Whole genome sequencing analysis of multidrug-resistant tuberculosis in Singapore, 2006-2018
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*Reference : Serotype Diversity and Antimicrobial Resistance among Salmonella enterica Isolates from Patients
at an Equine Referral Hospital
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Amplicon sequence analysis

» Metabarcoding sequencing

Distribution
& statistical analysis

= Metagenome sequencing

= Target region sequencing

Visualization of charts and statistics

Proportions(%) of sequence sources of variety
samples

*Reference : Diet composition of the Korean wild boar
Sus scrofa coreanus (Suidae) at Mt. Jeombongsan, Korea
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NGS read analysis

» Amplicon sequence

* In vivo transcription library sequence

* Polymerase cycling assembly(PCA)

library sequence

NGS 1

Bacteria

Eukaryota
7%

.,
. frus

NGS 2

No hits found
- 2%

Read classification &
clustering

Read classification by BLASTN searches

*Reference : A metagenomics study for the identification
of respiratory viruses in mixed clinical specimens: an
application of the iterative mapping approach

Read distributions of the viral genomes revealed by read mapping
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of the iterative mapping approach
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Genomic position

*Reference : A metagenomics study for the identification of respiratory viruses in mixed clinical specimens: an application
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Analysis of random-sequence genetic oligomer pools

*Reference : Random-sequence genetic oligomer pools display an innate potential for ligation and recombination
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Virome analysis

Next-generation sequencing

ThermoFisher

illumina scientific

N,

User supplies a raw

[ wen o e
1:_7'5 == _:l single-end and/or

pMI
Bioinformatics  Sickis .
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Filter contigs (optional)
contig length,
contig coverage,
sequences of interest

Predict coding
regions
GLIMMER

The sequences for viral contigs predicted
with high confidence (“viral_contigs”) and putative
viral contigs (“unkn_contigs”) are written to file.

High confidence &
putative viral contigs
with annotations

*Reference : virMine: automated detection of viral sequences from complex metagenomic samples
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Building a Pipeline

Host reference genome

Vral host
- Reference-guided
ing
- Viral RNA extraction
- NGS library contruction

Sequencing

%

- Trimming reads

Unmapped reads

- Reference-guided
read mapping
(BWA or HISAT2)

AN reference genome (IVA)

- Prediction of AlV subtype
Coverage value calculation

- ldentifying the
closest sequences
Read from host,
— |: (BLASTn
— — — )
—1 “— A
— — - Variant calling

(SAMtools and BCFtools)

C Read from AIV i— —

Workflow of prediction of avian influenza virus subtype (PAIVS).

*Reference : PAIVS: prediction of avian influenza virus subtype

Pre-processing Variant calling Variant annotation

.
De-multiplexing ‘ GarbagePicker/AbsoluteVar
Unique SNVS
AbsoluteVar rade
Mapping “ Trash kngwledge
Mapped Small base
reads |nde|s
On-target filtering | === GATK $
Analys:s CNVS Annotated

ready ELE vanants

GarbagePlcker

Workflow of variant analysis (SNVs, single nucleotide variants. CNVs, copy
number variation)

*Reference : Building a Robust Tumor Profiling Program: Synergy between Next-Generation Sequencing and Targeted Single-Gene Testing
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Correlation analysis
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Nonmetric multidimensional scaling
(NMDS) ordination of a presence-absence
matrix of families detected in each sample.

*Reference : Testing multiple substrates for terrestrial biodiversity monitoring using environmental DNA metabarcoding
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Statistical significance analysis
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Analysis of gene expression level change by inoculation cycle

@ ‘Peason r’ values

INFa TGF-B IL17 12 110 e L2 IL-18 IEN-y CXCL10
TNFa 1.00
TGF-B 0% 1.00
17 088 0.2 1.00
12 082 0.83 0.8 1.00
IL10 0.41 0.27 0.60 069 1.00
[} 0.9 0% 0.9 095 0.50 1.00
-2 0.8 082 088 1.00 069 0.95 1.00
1B 0.84 0.8 0.7 064 0.19 0.84 064 1.00
IFN-y 078 0.59 0.84 094 078 079 084 0.33 1.00
CXCL10 0.38 0.14 0.4 064 063 0.39 064 0.18 0.88 1.00

® 'Peason P’ values

INFa TGF-B IL-17 112 110 L8 L2 L1 IEN-y CXCL10
TNF-a 0.00
TGF-f 0.02 0.00
17 002 0.08 0.00
12 0.07 0.17 0.02 0.00
IL-10 0.59 0.73 0.4 0.31 0.00
-8 0.01 0.04 0.01 0.05 0.50 0.00
-2 0.07 0.17 0.02 0.00 0.31 0.05 0.00
1B 0.16 0.07 0.21 0.38 081 0.16 0.38 0.00
IFN-y 0.25 0.41 0.16. 0.08 022 021 0.08 0.67. 0.00
CXCL10 084 088 0.54 0.38 0.37 081 038 082 0.14 0.00

Correlation analysis between genes
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