00000
QIAGEN

QIAGEN Digital Insights#""

QIAGEN CLC Product Profolio

Amit Chaurasia, PhD
Associate Sales Development Manager

QIAGEN Digital Insights

Sample to Insight




QIAGEN Digital Insights solution
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In QIAGEN CLC Genomics Workbench

QC and preprocess NGS data (RNA-Seq, miRNA, and
genomic reads)

Perform RNA-Seq, Microarrays, Statistical Expression
Analysis

Resequencing, Variant detection & analysis

De Novo genome assembly, genome finishing, BLAST

Epigenetics analysis (ChIP-Seq, Bisulfite Sequencing)

Facilitate analysis with interactive visualization

Construct automated workflows in user friendly interface
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QIAGEN CLC Genomics Workbench

Any species, any platform, any workflow: The all-purpose power tool for NGS data analysis

« Analyze your data without waiting for bioinformatics experts
* High reproducibility
» End-to-end integration for all data types and workflows

+ Highly visual

1 The graphical interface and the
inclusion of the most frequently used
programs make the NGS analysis a one-
stop shop without having to fiddle with
file reformats, software updates, and
pipeline incompatibilities.

— Staff Scientist, Federal Government

Staff Scientist, Federal Government
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QIAGEN CLC Genomics Workbench features

Cross-platform desktop genomics application with a graphical user interface

+ User-friendly interface

* Interactive visualization to facilitate analysis

* Ready-to-use and customizable workflows
o For automated processing
o For sharing with colleagues

* Modular design to add plugins

» Developed under quality guidelines set forth by ISO 9001:2015
o TUV Rheinland-certified

* Works on Windows, Mac and Linux

» Works with reads from most platforms (lllumina, lon Torrent, Oxford Nanopore, Pacific Bio)ences, BGI/MGI)
+ Scalable to enterprise-wide deployment

* Fully documented and supported
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Organization of the toolbox

Toolbox
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For non-NGS data (e.g., multiple-sequence alignment,
phylogenetics, cloning, Sanger etc. )

Tracks, Genome viewer
NGS QC, trim and demultiplex
Mapping QC, combine reports

Application-specific tools

Renaming, sampling and extraction
Tools to-be-retired in the next version




Build-in modules for reference mapping, variant calling and de novo assembly

Sample to Insight
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One Click workflow on CLC Genomics Workbench

File Edit View Download Toolbox Workspace Help
Goverage distioution (values below median + 35Ds)
CE&E B89
Sow New Swe lngon Bpon Gagic b U feo Ca Cop Pame Deew —
Mavigation Area 4| | & =copyaffind... x
x s000
i 7 4000 Build Functional Profile (Sun Apr 10 07:06:59 BST 2016)
3 Version: CLC Genomics Workbench 8.5
S0 User: BonnertT
{3 CLC_Training = ‘ P Para
= 2000
=5 Map Reads to Refer| =
Q- | <enter search tem:> Reference = Not set
=S — Rt Track: ‘ Hapd i 1000 GO database = GO database - Tutorial subset
aclbox ¥
= &0 subset = Complete GO basic
{5 Genome Finishing Module e
{5 GeneMark Gene Finding Read Mapping or Res e 9 PO Propagate GO mapping = Yes
L MetGeneMark e . % o Y Y % S e S e e
{5 Microbial Genomics Module
I @ OTU Clustering 10100 s s sz 00 g weasa  t0flle = Yes
g Whole Meta Anal ta)
B k) N, e seqen A AGTGTTCAAACTGATGGGACCCACTCOATCRAGATTT cfsmmmwAmccmnmcmmmmmmwmcmsmmwnal profile
il w °CAASTGWTCWAACTGATGH T TNRCSTATTTTTACTGTGAGGTCTTCATGAAGAAATATATG
[l General Todls A R ACT G TOAAASTGAT SOAACSCACT AT GCAGAK TG A A A G AAA AT AGOTATT TTTAGT GTEAGSTCTTCAT GAAGAAATATATS
3 U HOT01_S1_L001_R1_001 .AAcchrcAMcYsArcccAcccmrccnccAcArm: (CTGTAGCTAGACCAAAATCACCTATTTTTACTGTGAGGTGTTCATGAAGAAATATATC
£ Ingenuity Pathway Analysis (paired) Alligned Reads AACTGTTCAAACTGATGGGACCCACTCCATCGAGATTTCACTGTAGCTAGACCAAAATCACCTATTTTTACTGTGAGGTCTTCATGAAGAAATATATC
£ Ubites T s SAAGT T T GAAACT GAT COCACCGAT COATECACAT T T GTICT T AGET ACAGGAAAAT GAGRTATTTTTAGTST GAGRTGTTEAT CAAGAAATATATE
18 b § BAACT G T A AT G AT GGG ACCCACT CCAT COAGAT TT AT T G T AGC T AGACCARAATCACCT AT I T I TACTCIGAGCTCTTCATCAAGAAATATATC
s
fmg Classical Sequence Analysis
Molecular Biology Tools ~
WOT01_51_L001 1 001
= BLAST (pairec) An: ry)
5] NGS Core Tools = -
¥ ~ b
2] Track Tools HOT01_51_L001 1 001 nistory)
foé# Resequenang Andlysis (paired) Coverage
2 Create Statistics for Target Regions =
§d InDels and Structural Variants P cae At
< iutatons ——— e
£ Coverage Analysis e o .
8 Veinit Dcteciors e ey m— o on
| {5 Annotate and Filter Variants oA A i
£ Compre Varients B Groat RNA eotsions (£251) e
5 £ FuncionslConsequences T oo
-{a) Transcriptomics Analysis o i enes —
smolaons (2
{23 Epigenamics Analysis 2
{5 De Nove Sequendng A
"5 De Novo Assembly oo s ot
Coar -

= Map Reads to Contgs
£3 Workflows =
55 Legacy Todls Bey

EEAHD01S110... X
ik Ag
e =

= Toobox | Favoriics O] p——— LT A — L —

7 1093036 SW A A Yes 1 Heterorygous 1431 1628 87.90 100 1405 1514 o
& =| s W e G to 1 Heterozyoous 650 269 22 100 688 8507 050

Sample to Insight



Genome Browser Visualization
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More Variant Annotations for DNA

Sample to Insight

Chromosome
Region
Type
Reference
Allele
Reference allele
Length
Linkage
Zygosity
Count
Coverage
Frequency
Probability
Forward read count
Reverse read count
Forward/reverse balance
Average quality
Read count
Read coverage
# unique start positions
# unique end positions
BaseQRankSum

Read position test probability
Read direction test probability

Homopolymer
Homopolymer length
QUAL

Count (singleton UMI)
Count (big UMI)

Proportion (singleton UMIs)
Homo_sapiens_ensembl_v74_Genes
Gene Cards

ENSEMBL
Homo_sapiens_ensembl_v74_mRNA
source (Homo_sapiens_ensembl_v74_mF
ENSEMBL (Homo_sapiens_ensembl_v74_|!
gene_name (Homo_sapiens_ensembl_v?J
gene_biotype (Homo_sapiens_ensembl_\i
transcript_name (Homo_sapiens_ensemk
Coding region change

Amino acid change

Amino acid change in longest transcript
Coding region change in longest trans...
Other variants within codon
Non-synonymous

mRNA Accession

Exon Number

These include:
« (Gene names.
* Transcript names

 Amino acid
changes.

*  NON-Synonymous.
« Exon number

 etc.




INTERACTIVE VISUALIZATION — NAVIGATE TO MAPPING
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Transcriptomics Data analysis on CLC Genomics Workbench

Sample to Insight

Key features

Create UMI Reads for miRNA
Quantify miRNA (seeds and mature)

Annotate with RNA central Accession
Numbers

Create Combined miRNA Report

Collect the reads that do not map to
miRbase

Visualize your data
GO enrichment analysis

Upload to Ingenuity IPA for biological
interpretation
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RNA-Seq, Microarrays, Statistical Expression Analysis
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Analyze Expression

Data and Upload Comparisons to IPA

] PCA for RNA-Seq

@ Heat Map for RNA-Seq

Al BXPC-3 exosomes vs. PBS

Al BxPc3 BetaSKD exosomes vs. PES

@ venn Diagram

I3 Analyze Expression Data and Upload Comparisons to IPA log
AL BxPC3 BeraSKD exosomes vs. PES-1

L, BPC-3 exosomes vs. PES-1

< Heat Map for RNA-Seq-1

@, venn Diagram-1

L PCA for RNA-Seq-1

5 Analyze Expression Data and Upload Comparisons to IPA log-1
AL BXPC3 Beta5KD exosomes vs. BxPC-3 exosomes

8 Heat Map for RNA-Seq-2

@, venn Diagram-2

[ PCA for RNA-Seq-2

FE1 Analyze Expression Data and Upload Comparisons to IPA log-2
Al BxPc3 BetaSKD exosomes vs, BxPC-3 exosomes-1

@ venn Diagram-3

L1 PCA for RNA-Seq-3

@l Heat Map for RNA-Seq-3
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Volcano Plot
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Genome annotation

gk BLAST at NCBI

Fﬁ Download BLAST Databases
| #h Create BLAST Database
’:a Manage BLAST Databases

Choose program and database

Program: | blastm: DNA sequence and database W

] Dlasin: DMNA sequence and database

thlaste: Translated DMNA seguence and database

blaste: Translated DMA sequence and protein database

Sample to Insight
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Multi-sequence alignment

Launch
Genome Finishing Module

Ready-to-Use Workflows

Microbial Genomics Module

Long Read Support (beta)

Maolecular Biclogy Tools
BLAST

Track Tools

Prepare Sequencing Data
Quality Control
Resequencing Analysis
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Conservation
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AYS08724.1 GEUMENGCNC TENNECHCHN BEBEEAECTE BEEETENCTT WCEETCTEEN 310

TENERGHGHEE IGIIIGI
TE8T I GHGHE TGTRET 326
AY2784892 GEEEENGGEG I GHGHE TGTRET 310
MG772932.1 GCHIREBEBTCGGHT B | 1] IG WGHEMT 326
MG772934.1 GEEBEBTGGEN I GII ﬂl GTT IG-IG Wil 326

MN908947 GCHEEETCCRT (el | GIT TWCEBTGEITT 327
JX8690592 GWGCETGGNG BG-cmcBcRG IGGIHGIll BCHGEBHECHECE 336
Consensus GTTCNTGGTG TCAACGAGAA AACACACGTC CAACTCAGTT TGCCTGTCCT

100%

100; AY508724|SARS_coronavirus_NS-1

100| AY485277|SARS_coronavirus_Sinol-11
AY390556/SARS_coronavirus_GZ02
AY278489|SARS_coronavirus_GDO01
KT444582|SARS-like_coronavirus_WIV16
KY417146|Bat_SARS-like_coronavirus_Rs4231
KY417151|Bat_SARS-like_coronavirus_Rs7327
KY417152|Bat_SARS-like_coronavirus_Rs9401
MK211376|Coronavirus_BtRs-BetaCoV/YN20188
KY770859|Bat_coronavirus|/Anlong-112
KJ473816|BtRs_BetaCoV/YN2013
KY417145|Bat_SARS-like_coronavirus_Rf4092
MK211377|Coronavirus_BtRs-BetaCoV [YN2018C
KY417142|Bat_SARS-like_coronavirus|As6526

SARS-CoV

EE MNS08947-S protein alignment X

i MNS08947 alignment_tree | m MN9D8947 alignment comparisor X n'a&w.lsossm 1% | E
$E5F MN90BI47-S protein (+1) align... X | 4E: Phyiog

KY417148|Bat_SARS-like_coronavirus|Rs4247
KJ473815|BtRs_BetaCoV/GX2013|BtRs-GX2013
JX993988|Bat_coronavirus_Cp/Yunnan2011

Z-002a contig list % |

MK211374|Coronavirus_BtRI-BetaCoV/SC2018

General Sequence Analysis »

5

¥

¥

AAAMACTGAAGGTTTATGT

[}
*TAAQCTTAACACTEACTTT

Create Alignment...
loin Alignments...

Create Pairwise Comparison...

K-rner Based Tree Construction...

Create Tree...

Model Testing...

Maxirmum Likelihood Phylogeny...

Ctrl+Shift+ A

Sarbecovirus BetaCoV-Wuhan-IVDC-HB-04-2020
ol 100 | BetaCoV/Wuhan/IVDC-HB-01/2019|EPI_ISL_402119
100 BetaCoV-Wuhanl-VDC-HB-05-2019EPI_ISL_402121
'MG772934|Bat_SARS-like_coronavirus|bat-SL-CoVZXC21
A % i : at_SAR oronavirus|ba ]
Hibecovirus KF636752|Bat_Hp-betacoronavirus/Zhejiang2013
o Nobecovirus mo_I: EF065513|Bat_coronavirus_HKU9-1|BF_005I
KU762338|Rousettus_bat_coronavirus|GCCDC1_356
100 EF065505|Bat_coronavirus_HKU4-1|B04f
c . ’ﬁ‘—_:EF%SiwlBaLcoronavims HKUS-1|LMHO03f
Merbecovirus JX869059|Human_betacoronavirus_2c_EMC/2012|HCoV-EMC  MERS-CoV
| I KC545386|Betacoronavirus_Erinaceus/VMC/DEU/2012| ErinaceusCoV/2012-216/GER/2012
KM349744|Betacoronavirus_HKU24|HKU24-R05010I

96
Embevovinis 160 AY391777|Human_coronavirus_OC43JATCC_VR-759
09 MK167038|Human_coronavirus_HKU1|SC2521
—_— F)647223|Murine_coronavirus_ MHV-1|MHV-1

0.2



The reference data manager

Convenient download of reference genomes and panel BED files
N T = &g Eﬁ? E? -4

‘% | ‘iﬁr m Manage Reference Data:  Locally < sy 2 i

Free space in CLC_References location: 34.21 GB

Download Genomes QIAGEN Sets Custom Sets Imported Data Free space in temporary folder location: 34.21 GB
Public Repositories Reference Data Library Reference Data Sets Imported Reference Data
* Animal (mammals) fanage Reference Data
‘5 = E Manage Reference Data: Locally <
Bos taurus - Hereford é m o - =
Select to download latest data for Bos taurus - Hereford Dowikssd Ceiories ONREN e ey iftisorted Diats Free Space.in CLC_References Im:at!on: 34.21C8
Public Repositories Reference Data Library Reference Data Sets imported Reference Data Free:space In‘temporary:folder locatign; 34,21 GB
@ Canis lupus familiaris
Select to download latest data for Canis lupus familiaris = Ensemilivz4, dbsHP VLGB, CIRVAr 20131203
@ QIAGEN GeneRead Panels hg19
@ Equus caballus RefSeq GRCh37.p13, dbSNP v150, ClinVar 20171029 1
Select to download latest data for Equus caballus !
@ QlAseq Small RNA
1 irBase v22
@ Homo sapiens - hg18 miese
Select to download latest data for Homo sapiens - hg18 @ QlAseq RNAscan Panels hg38 |
RefSeq GRCh38.p9 i
Homo sapiens - hg19 \
@ Select to download latest data for Homo sapiens - hgl9 @ S‘:;gﬂv.?‘NA Panels hg19
Homo sapiens - hg38 @ QlAseq RNA Panels hg38
Select to download latest data for Homo sapiens - hg38 RefSeq GRCh38.p9
QlAseq TMB Panels hg38
Mus musculus @ RefSeq GRCh38.p12 (no alternative analysis set) }
Select to download latest data for Mus musculus 5
@ QlAseq UPX 3' Panels hg38
@ Rattus norvegicus RefSeq GRCh38.p12 (no alternative analysis set) |
Select to download latest data for Rattus norvegicus @ QlAseq Methyl Panels hg38 i
RefSeq GRCh38.p12 (no alternative analysis set)
Sus scrofa '
Select to download latest data for Sus scrofa @ QlAseq Methyl Panels hg19
Ensembl v74 t
s DlAcon RMNA Fucinn ¥P Panale ha28
]
Hel 1
P Help Close

Sample to Insight
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Batching: Iterate tool or workflow execution over all input files

Sample to Insight

[EY Find Binding Sites and Create Fragments

1.

2,

Choose where to run
Select nudeotide

sequence(s) or alignments
to match primer against

‘‘‘‘‘

Select nudeotide sequence(s) or alignments to match primer against
Navigation Area
. E-k5 Example Data -
. -20¢ ATP8al genomic sequence
%% ATP8al mRNA
. ¢ ATP8alexons
=3~ Jclonin
. @£ Cloning vector library
. @3 Enzyme lists
--3€ pcDNA3-atp8al
. L-20¢ pcDNA4_TO
@] Primers
. @£ Processed data
| L= Cloning experiment
[ i ] »

1

Q- l<enter search term> |

[I»

[V] Batch

Selected elements (1)

£5 Cloning

[previos. ]

Next J Finish

18
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QIAGEN Biomedical Genomics Analysis Plugin

Biomedical genomics analysis and panel data analysis functionality is available through the QIAGEN CLC Genomics
Workbench and the free plugin, Biomedical Genomics Analysis

Analyze QlAseq Panels

[ ]
33 QlAseq Panel analyses

. . . L]
» One-click workflows optimized for the sequencing platform and panel e
- Targeted DNA = Targeted RNAscan = Targeted RNA
J Breast Cancer Panel (DHS-0012) *
Colorectal Cancer Panel (DHS-002Z) *

* Reproducible results

Myeloid Neoplasms Panel (DHS-003Z) ~

Analysis: ¥ - Select an analysis - ’

* DNA methylation, RNA, MSI/TMB, point mutations, CNVs T
below, and select the panel in the Lung Cat  Germline, lllumina

menu to the right afterwards. el A T
* Highly visual Import lumins reads Cemling lon ot
BRCA1 and BRCAZ Panel (DHS-1022)
IMport {on Torfent reads BRCA1 and BRCAZ Plus Panel (DHS-1032) *
The workflow is already set up with Pharmacogenomics Panel (DHS-1042) *
generally optimized parameters, but
you can experiment with settings to Mitochondria Panel (DHS-1052) *»

fit your particular pipeline if needed.
Inherited Disease Panel (DHS-30117) *

A Lab Director at a medium enterprise health care company
would be very likely to recommend QIAGEN Bioinformatics for Comprehensive Cancer Panel (DH5-35012) *

this reason:

“ It is the best bioinformatics software

in the market.
R

Lat Director. Medium Enterprise Health Care Company

Sample to Insight
Scaling your bioinformatics with QIAGEN CLC Enterprise Solutions



QIAGEN Biomedical Genomics Analysis Plugin supports QlAseq panels

QIAseq DNA Panels

DHS-001Z Human Breast Cancer Panel
DHS-002Z Human Colorectal Cancer Panel
DHS-003Z Human Myeloid Neoplasms Panel
DHS-005Z Human Lung Cancer Panel

DHS-104Z Human Pharmacogenomics Panel
DHS-3011Z Human Inherited Disease Panel
DHS-3501Z Human Comprehensive Cancer Panel
DHS-101Z Human Actionable Solid Tumor Panel
DHS-102Z Human BRCA1 and BRCA2 Panel
DHS-103Z Human BRCA1 and BRCAZ2 Plus Panel
DHS-105Z Human Mitochondria Panel

QlAseq TMB/MSI Panels

Sample to Insight

DHS-8800Z Human TMB and MSI Panel order
online DHS-6600Z + MSI booster SDHS-10101-
11981Z-48

DHS-6600Z Human Tumor Mutational Burden Panel

QIAseq RNAscan Panels
e FHS-001Z Human Leukemia Panel

* FHS-002Z Human Solid Tumor Panel
* FHS-003Z Human Lung Cancer Panel
* FHS-004Z Human Oncology Panel

QIAseq Multimodal Panels

* UHS-003Z Human Sarcoma Panel

* UHS-005Z Human Lung Cancer Panel
* UHS-009Z Human Leukemia Panel

QIAseq 16S/ITS Panels

+ 333812 QlAseq 16S/ITS Screening Panel (24)
» 333815 QlAseq 16S/ITS Screening Panel (96)
+ 333842 QlAseq 16S/ITS Region Panel (24)

+ 333845 QlAseq 16S/ITS Region Panel (96)

+ 333832 QlAseq 16S/ITS Smart Control (10)

QIAseq RNA Panels

RHS-001Z Human Angiogenesis and Endothelial Cell Biology
RHS-002Z Human Apoptosis and Cell Death

RHS-003Z Human Cancer Transcriptome

RHS-004Z Human Extracellular Matrix and Cell Adhesion Molecules
RHS-005Z Human Inflammation and Immunity Transcriptome
RHS-006Z Human Molecular Toxicology Transcriptome

RHS-007Z Human Signal Transduction PathwayFinder

RHS-008Z Human Stem Cell and Differentiation Markers
RHS-009Z Human Immuno-Oncology

RMM-001Z Mouse Angiogenesis and Endothelial Cell Biology
RMM-002Z Mouse Apoptosis and Cell Death

RMM-003Z Mouse Cancer Transcriptome

RMM-004Z Mouse Extracellular Matrix and Cell Adhesion Molecules
RMM-005Z Mouse Inflammation and Immunity Transcriptome
RMM-006Z Mouse Molecular Toxicology Transcriptome

RMM-007Z Mouse Signal Transduction PathwayFinder

RMM-008Z Mouse Stem Cell and Differentiation Markers
RMM-009Z Mouse Immuno-Oncology

QIAseq UPX 3’ Transcriptome Kits
QIAseq UPX 3' Targeted RNA Panels

Scaling your bioinformatics with QIAGEN CLC Enterprise Solutions
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Plugins and modules

Functionalities of the Workbench can be extended by installing plugins

Microbial Genomics Module Genome Finishing Module

+ Strain typing, epidemiology and antimicrobial resistance analysis + Automated and manual tools for genome

* Metagenomics community profiling, assembly and functional finishing and polishing

Commercial analysis « Integrated support for PacBio + lllumina hybrid
modules * Functional annotation tools assembly and finishing
* Pre-built or user-customized databases

* Integrated support for QlAseq 16S/ITS panels

Free plugins
Biomedical Genomics Analysis

Free and Long Read Support

third-party
plugins

Whole genome alignment (beta)
Ingenuity Pathway Analysis

Ingenuity Variant Analysis

Sample to Insight




QIAGEN Genomics ProSuite*

Key functionalities:

+ Genome assembly and annotation QIAGEN Genomics ProSuite
 Strain typing and characterization
¢ Microbiome ana'yses QIAGEN CLC QIAGEN CLC
Microbial Genomics Genome Finishing
Module Module

Key benefits:

* Only one solution needed

QIAGEN CLC Genomics Workbench

+ Easy on-boarding
+ Saves time

* Lower hardware requirements QIAGI_EN CLC QIAGEN CLC
Genomics Cloud

i Genomics Server
Engine

Greater biological insight

* Formerly “QIAGEN Microbial Genomics ProSuite”

Sample to Insight
Scaling your bioinformatics with QIAGEN CLC Enterprise Solutions 22
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Long Read Support plugin — available to all QIAGEN CLC Genomics Workbench users

Support for PacBio data and Oxford Nanopore data

0 Long read mapping to reference

e De novo assembly with long and short reads

© rolishing with llumina reads
o Correct long reads

e The use of long reads or contigs as scaffolds for lllumina assembly

/

Reads | References

A Map Long Reads To Reference (beta)

B

Reads Track | Read Mapping I Unmapped Reads I Read Mapping Report

Read Mapping

Read Mapping Report

' De Novo Assemble Long Reads (beta) [
Contigs ] Assembly Report

|

Reads

Sequences to palish [ Reads
L Polish with Reads (beta) B
Palished Sequences | Polish Report

Reports
[& Combine Reports [
Report

L

Reads I Guidance only reads

Reads

"S5 De Novo Assembly

047 Correct Long Reads (beta)

B

Assembly with Mapping [Assembly without Mapping 1 Assembly Report | Un-mapped Reads

Corrected Reads ‘ Error Correction Report

Contigs with mapped reads [ Long reads | References

Reports

Z Join Contigs

[ Combine Reports [

Contigs sequences l Joined contigs table | Contigs not joined table

Report

ﬁ

g

Sample to Insight
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Whole Genome Alignment (beta) — free plug-in

10,000 20,000
I 458

10,000 20,000
' 14,898 chr: MNS0SI4T !

= tg Whole Genome Alignment (beta) [ :

jﬁ. Create Whole Genome Dot Plot (betz) ]

10,000 20,000

: . E Create Whole Genome Alignment (beta) — MG?I@[WQEm,e‘,cf.z;;imp.ﬂegmmgmn,pmmm i Sy spiratory m]]
E Create Average Nucleotide Identity Comparison (betz)
AL Create Tree from Comparison (betz) i
i -] Create Heat Map from Comparison (beta) e ]
iZT Extract Multiple Sequence Alignment (beta) . 1 . .
)

AY278488 SARS coronavirus GD01_ complete genon

AY 390556 _SARS coronavirus GZ02_ complete genome_Ch
AY485277 _SARS coronavirus Sino1-11_ complete genol
AY508724 _SARS coronavirus NS-1_ complete geno

MGT772934 _Bat SARS-like coronavirus isolate bat-SL-CoVZXC21_ complete genome_China_Rhinolophus sin|

MG772933 _Bat SARS-like coronavirus isolate bat-SL-CoVZC45_ complete genome_China_Rhinolophus sin

JX869059 _Human betacoronavirus 2c EMC_2012_ complete genome__Homo sa

=88 94 100

Sample to Insight



QIAGEN CLC Microbial Genomics Module

For microbiologists, public health laboratories, pharmaceutical, clinical and agricultural biology research

* Integrated, up-to-date microbial databases
» Operable without dedicated programmers or bioinformaticians
« Strain typing and epidemiology with MLST, AMR detection and outbreak tracing

» Microbiome analysis amplicon based (16S/ITS) and whole shotgun metagenomics

A Professor at an educational institution would be very likely to
recommend QIAGEN Bioinformatics for this reason:

fk CLC Genomics Workbench is easy
to use and very powerful. The
metagenomics plugin is fantastic!

 Professor, Educational Institution

Sample to Insight
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Workflows

* Pre-configured workflows for commonly used functionalities
o All parameters can be customized
° Parameters can be locked to prevent editing

* Get you started easily

* Ensure consistency and reproducibility of analyses

EETET [P abapin o

* Allows fi tomatizat T
ows for automatization e T
P V%
—_— teak alemrmm Haud gera Y *
s m—— shoreann Tade [l 1 [Reace paanesm 6] (B prappea - i [Eeacs anroones '-,
m— ¥
e i S I' o i L
== k | e L]
o e uncar ' 3 L 1 R s Lty
L "
Y T W D T T ] T TR _ e (A o1 Sintanding Rekli
- Emri B Serienre I Frapbi-alBrpa~  Sapsersran Fepen  Aphrared e oesacec
" 4 e =
| .W../ s ;\;‘_;_! == e 4 N
Bt

Sample to Insight

Introduction to CLC Genomics Workbench 12



Build-in workflow + download / integrated database in QIAGEN CLC Microbial Genome
Module

(= E;. Microbial Genomics Module

Sample to Insight

I_I h M etz genomics

=ﬁ De Movo Assemble Metmgenome
I_I ll_@ Amplicon-Based Analysis
: -~ Filter Samples Based on Number of Reads
: @I OTU Clustering
% Remove OTUs with Low Abundance
'-""‘= Align OTUs using MUSCLE
_ - 13 workflows
I_I I'_'E- Taxunnrmc Analysis
i "'Er Bin Pangenomes by Sequence
2 'Eﬁ. Bin Pangenomes by Taxonomy
-----‘Eu- Taxonomic Profiling
- E ® Workflows

- Izﬁ Abundance Analysis

|_| h] Databases
- E Large MLST
= NGS5 MLST
EII-_@ Amplicon-Based Analysis

_ Download Amplicon-Based Reference Datzbase
= Set Up Amplicon-Based Reference Database

|:| EI-E' Taxonomic Analysis

: 'qﬂ, Download Microbial Reference Database
b ~E55 Set Up Microbial Reference Database
%.;f Download Pathogen Reference Datzbase
: % Create Taxonomic Profiling Index

[= | m Functional Analysis

’d Download Protein Datzbase

’go Download GO Database

- |&F Create DIAMOND Index

=" IE'E' Drug Resistance Analysis
: f4=' Download Resistance Database
@ SetUp Gene Datzbase

27



Sample to Insight

Amplicon-based profiling

UNITE
Clustering sequences into OTUs

Diversity estimates
* Comparison of abundances across samples

P

roereroy
36022403 2F0e.i23

zgerT AN — C Cegn

Bar chart and sunburst diagram of the relative
abundance of a bacterial community

Microbiome profiling using marker genes, 16S rRNA and ITS
Direct download of common databases: SILVA, Greengenes and

Heat map of the differential
abundance across samples

White paper: Characterizing the
microbiome through targeted
sequencing of bacterial 16S rRNA and

fungal ITS regions

Webinar: Microbiome profiling from
day one

Introduction to CLC Genomics Workbench 12
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Sample to Insight

Whole genome shotgun metagenomics

* Microbiome profiling based on shotgun data

* Direct access to microbial genome reference databases
° Optimized to run on standard laptop

* Comparison of abundance across samples

* Estimation of diversity

* Functional annotation of metagenomes
° Gene finding
° Annotation with DIAMOND, BLAST and Pfam

O Webinar: Taxonomic profiling using
m shotgun metagenome data
N -

pregee
SIiiEs

Visualization of alpha diversity

PCo 3 (L0%)
day 284
oy .dn 180
—PCo l(illﬁ-l_
“d:n‘ 3be ;? .-.I.n -
day 0
@y 473 PCo 2 (23%) @

Principal component analysis plot of
beta diversity within a microbial
community

Introduction to CLC Genomics Workbench 12
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—— QIAGEN

Pathogen typing - primary output is an analysis dashboard

4EiK-mer Tree ro... X |
Genus Species MLST
{(Branch color) 0.180 (Node color, Metadata layer #1)
@ Unknown " Unknown On
() Escherichia blattae . ®19 @34
@ Escherichia coli . @ 40 on
@ Escherichia fergusonii @ 632 @ Non-conclusive
Salmonella bongori
() salmonella enterica . Serotype
(Metadata layer #2)
(" Unknown
() Derby
@ Enteritidis
= s @ 0:4,5,12; H:i: -
° @ 0:4,12; H:i: -
- () Typhimurium
EEcQN B& = —=— + @O
E5 47 samonella ... ¥
Rows: 47 Result Metadata | Filter | ¥
e | in B resi: e | Tri imresistance  NC_010067 Name o | Serotype . Received date ‘Qutbreak/Background | Outbreak no. Phage type
Resistance found S0412Hi-1004F19825 1004F19825 2010-04-18 Outbreak Produce grower DT120
g Typhimurium-1005R12913 1005R12913 Typhimurium 2010-05-31 Outbreak Produce grower DT120
Typhimurium-1006R12965 1006R12965 Typhimurium 2010-06-16 Outbreak Produce grower DT120
Resistance found E S0412Hi-1007T38029 1007T38029 0:4,5,12; Hii: - 2004-01-01 Background DT120
L 0905R11565 i 2009-05-18 Enteritidis 1 PT8

0905R11609 Enteritidis 2009-05-26 PT8
0909R12091 Enteritidis 2004-01-01 itidi PT8
Enteritidis-0909R12018 0909R12018 Enteritidis 2004-01-01 ak 5 PT13a
0910R12234 0910R12234 Enteritidis 2004-01-01 i PT13a m‘

910R12287 0910R12287 Enteritidis 2009-10-23 PT8
0905R11615 Enteritidis PT13a
0907R11860 Enteritidis 2 Background |PT13a

r T ——

J5¢ Find Associated Data | | € Add Selection to Search |

Add Novel Samples | [ 3x Delete Rowts) | | £ Additional Filering |

Bey

[ idle...

Sample to Insight




Toolbox
¢/ Launch Ctrl+Shift+T
E‘j Genome Finishing Module 2
= GeneMark Gene Finding 2
F ¢ Ready-to-Use Workflows »
= Microbial Genomics Module > @ Metagenomics >
e Long Read Support (beta) > ﬂ’:' Typing and Epidemiology > . Find Best Matches using K-mer Spectra...
Ei Blast2GO 2 I;_i Functional Analysis >| i Create K-mer Tree..
ls Classical Sequence Analysis > [B Drug Resistance Analysis >| i Create SNP Tree..
EE' Whole Genome Alignment (beta) 2 ﬁ; Databases >| & Extract Fegions from Tracks...
Fﬂ Molecular Biology Tools 2 L-_E Panel Support 2 E NGS-MLST
(2 BLAST > - == Large MLST Typing
Fh Track Tools > ___E Result Metadata
& Prepare Sequencing Data 2 IEE- Workflows

Sample to Insight



Sample to Insight

Tracing pathogen outbreaks

* Analyzing strain relatedness at maximum resolution
* Genome-wide comparison of single nucleotide polymorphisms
* Visualization of results

° Dendrogram decorated with metadata
° SNP matrix

P e

0.030

Country of birth

(Node shape)

@ rusia [l Nigeria
P Romania

White paper: High-resolution outbreak tracing and resistance detection using WGS in the
case of a Mycobacterium tuberculosis outbreak

Introduction to CLC Genomics Workbench 12
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Pathogen typing — outbreak analysis at highest resolution

® [ CLC Genomics Workbench 4.5.1
LB BEEoGE 1 I
I <ispuee x - _ -
Interactive tree visualization a
Cubresk . showing isolates in the context of Qletadam lyer a2
unkeown . . ) :f;
 Derby cusbresk o sample meta information &3
@ Eneraidis 1 40
@ bnternidis 2 . @n
> Hostal2 o and typing results (labels and color codes) o:
® Produce grawer * @ Men-conclutive
@ Restaurart A
@ Restaurare B ,. Serctyoe
@ ward 2 it (Metadata layer 43)
@ Ward 6 2 @ Deroy
I i @ Entermdis
1§ @ 04,5.12; Wi -
> @042 HI -
_| . Typhimurium
’; MLVA panern
Metadata layer 34)
X (inknawn ) IFG.0001.DK
I @ JIC.0001.0¢ @ JEG.0007.0K
. JEG.OD21.0K ¢ JEG.0024.0K
@ JEC.0073.0K @ JPX.0005.0K
@ JPX.0007.0K 5 PX.0052.0K
| 13 i-*Ewd e
:
4 T
[
0.050
Wi |y
Idle...

Sample to Insight
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Advanced functions on QIAGEN CLC Microbial Genomics Module

icrobial Genomics Module
El = Microbial G Modul
ﬁ Metagenomics
. ﬁ: Typing and Epidemiology

EI “ Functonal Analysis
. b Find Prokaryotic Genes

% Annotate CDS with Best BLAST Hit
Annotate CDS with Best DIAMOND Hit
% Annotate CDS with Pfam Domains
ﬂ Build Functional Profile

Sample to Insight

(M) Sequences Sequences Gene prediction model
< Find Open Reading Frames % Find Prokaryotic Genes
(M Sequences Table Annotated sequences Model
Contigs Contigs | Pfamdatabase | GO database

(& Annotate CDS with Best BLAST Hit

& Annotate CDS with Pfam Domains

Annotated

Report

Result Table

Annotated

Report

Result Table

*The workflow can be customized

34



Detection of antimicrobial resistance markers

AMR gene finding with ResFinder
Calling AMR causing mutations with PointFinder

Detect ARG-ANNOT resistance markers with
ShortBRED

Resolve plasmids from chromosomal regions

i
gy

Antimicrobial resistance causing mutations can be
visualized in the context of 3D protein models

L Poster: Whole genome sequencing for antimicrobial

Track list displaying detected variants in a TB isolate, the TB
variant database and the reference genome annotations

resistance detection and surveillance

101

Sample to Insight
Introduction to CLC Genomics Workbench 12
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[ Download Resistance Database X QIAGEN CLC Microbial Genome Module

| Database to download
1. Choose where to run

- ShortBRED Marker Databases ' »  Find Resistance with ShortBRED tool.
2. Database to download QOMI-AR

The databases are marker databases, containing peptide fragments
3. Terms of use CARD
that uniquely characterize sets of similar proteins, rather than a gene

4, Result handling ARG-ANNOT

|ittletite Dataugsen * Find Resistance with Nucleotide DB tool. The databases contain full

QMI-AR nucleotide gene sequences

VFDB

CARD

Rk fimden * Find Resistance with PointFinder tool. The databases contain information

about mutations in genes

- Point Mutztion Databases

PaointFinder . L . .
* A Nucleotide Marker table for gene markers. From this view, it is possible to
extract a sequence list which may be used with the Find Resistance with

- Integrated Databases Nucleotide DB tool.
ARES Datzbase

* A Protein Marker table for gene markers.

* A Point Mutation Marker table for Single Nucleotide Polymorphism (SNP)
markers. From this view, it is possible to extract a sequence list which may
Sample to Insight —m8@™—nour—— —«————————————————————————————————————be-ysed-with-the Find-Resistance-with-Pointkinder toob—————————————————————
36



CLC Genome Finishing Module
CLC Genome
Our solution: FInIShIng Module
CLC Genome Finishing Module is an add-on to CLC Genomics iy il
Workbench, designed N T
/ % N\
o to accelerate and simplify genome finishing, and A = =
:\juncmm‘:,_.{/n.ﬂHCom , ?Eg ._. ci;mm |
o to make this process accessible to life scientist without deep /\f/ e o N
understanding of bioinformatics. . \\ ’ | e
[ (=) (=
X, o i Sequence PCR prodkets e
Supported genome finishing applications: @
Clc G:Inor;\a Fili;shing Module is designed o :etp Fir;ish H;e
o Short read de novo assemblies ) rgr bl The o colection ook o oy,
Pﬂt!mwu'am /| visualize, and solve pi in genome
W

o Hybrid assemblies of short and long read data (e.g. Illumina,
454, and PacBio)

o Rapid error-correction and de novo assembly of PacBio data.

Sample to Insight
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De Novo Assembly and Genome Finishing

CLC Genomics

contigs
Workbench :
against
contigs
Manual Export
ADses!e\lnc:\t/)? Join Contigs Align Contigs Editing
’ ) Tools Contigs
contigs
against

related reference » Join overlapping contigs

Long Read genome
Assembly

* Resolve Misassemblies

* Close gaps

Add Reads .
Design

Error to o
Contigs Sequence PCR rimers
correction products

Automation where possible!

Sample to Insight

38



Sample to Insight

7

QIAGEN CLC Genomics
Server and QIAGEN
CLC Genomics Cloud
Engine v20

Scaling your bioinformatics with QIAGEN CLC Enterprise Solutions

39



On-premise enterprise solution: QIAGEN CLC Genomics Server

From single user to enterprise-friendly NGS analysis

Scientists
» No waiting — accelerate turnaround time on

data processing 8 @,

[
» Eliminate costs for maintenance, bug fixing
and upgrades % %
* |Integrated access to in-house pipelines and
external applications
Command
* Workflow management and deployment line tools
 am—
& Job Nodes I—jl < .
|—J Plugins
1 Has made us process a lot of data in - -
) External
a short time. applications

— Chief Scientist, Medium Enterprise Health Care Company

Source. Chief Scientist, Medium Enterprise Health Care Company etes ;
sssss TechValldate
QIAGEN

Shared data

Sample to Insight
Scaling your bioinformatics with QIAGEN CLC Enterprise Solutions 40



QIAGEN CLC Genomics Server — three deployment models

Single server

Master server + Job nodes

é Dedicated cluster or
distributed systems
e
GxXWBf —
e
TS, S
o

e
IGXWB — —
— N Single rack-server
or workstation
—
(S %

QIAGEN CLC Genomics Server

QIAGEN CLC Genomics Server

Master server + GRID nodes

4 High performance
computing (HPC) cluster

—

v

QIAGEN CLC Genomics Server

Sample to Insight

Simple to set up in minutes

Offloads workflows, ad hoc data
analysis and storage to central hub

Single rack server or workstation
Same capabilities as cluster setup

Easy to install and manage

Distributes workload across multiple
dedicated job nodes

Uses built in QIAGEN CLC queueing
system

Scalable to hundreds of nodes and
users

» Fully integrates into existing HPC

clusters

» Supports DRMAA-compatible

schedulers, i.e. UNIVA, SLURM,
LFS, PBS

* Enterprise-level user management

and scalability

Scaling your bioinformatics with QIAGEN CLC Enterprise Solutions

41



Cloud-based enterprise solution: QIAGEN CLC Genomics Cloud Engine

Local Amazon Web Services [AWS)

QIAGEN CIC
Genomics Workbench

Oz
™

QIAGEN CLC
Genomics Server (GxS)

Avoid hardware purchasing and IT bureaucracy

= « Scales immediately and on-demand

QIAGEN CLC Genomics Cloud Engine

_ * Your compute & storage on Amazon AWS
Command Line Tools

Supports all AWS regions*,

S3 Storage including AWS GavCloud . .
= * Access via CLC Genomics Workbench, Command
,.C]QJ gk i o B Y Line Tools or REST API interface
Ax‘x’ Build and deploy custom workflows on the fly Reusable workflows and reference data ~ T~
DXDEE Push local data to cloud MG Store data, results, reports on Amazon S3 - ’. - . -

Pull results and reports down Dynamically scales on demand . -’. - a m a z.O n
?[‘DQJ Web portal for monitoring cloud processes @ Secure and reliable . ' Web SerVICeS

* Support for AWS China regions coming in 2020

Sample to Insight

Scaling your bioinformatics with QIAGEN CLC Enterprise Solutions 42



QIAGEN CLC Genomics Cloud Engine administration

Supported AWS regions

Region Code

N. Virginia us-east-1

Ohio us-east-2

N. California us-west-1
Oregon us-west-2
Frankfurt eu-central-1
Ireland eu-west-1
Tokyo ap-northeast-1
Seoul ap-northeast-2
Sydney ap-southeast-2
Mumbai ap-south-1

GovCloud (US-East) us-gov-east-1
GovCloud (US-West) us-gov-west-1

Sample to Insight

Administration task

GCE Command Line
Tools

AWS Elastic
Beanstalk
Management Console

AWS DynamoDB
Management Console

AWS CloudWatch

Changing running environment

Switch to another embedded version of the Genomics server
Updating or upgrading a GCE licenses

Adding and updating CLC Genomics Server Plugins

Change autoscaling behavior

Change or configure instance types used
Modifying OAuth configuration

Configure and enabling automatic platform updates

Enter or exit from maintenance mode
Enable or configure signed URLs for files stored on S3

Inspect license usage metrics and jobs
Monitor, inspect, and export the log files created
Changing Log Retention
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QIAGEN CLC Genomics Cloud Engine — two deployment models

Stand-alone cloud deployment
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Amazon Web Services (AWS)

* Instantly run any QIAGEN CLC
workflow in the cloud

* Installed, managed and runs on your
Amazon AWS account

e Connect from QIAGEN CLC
Workbench, command-line or REST
interface

—— Sy

GXWBI R

QIAGEN CLC Genomics
Server

API

s(ad -

One Premise Server

» Seamless extend existing QIAGEN
CLC Genomics Server installations

* Provides virtual queues to offload

workflows into the cloud

« Eliminates additional capital

expenditures

Hybrid server or cloud deployment

QIAGEN CLC Genomics

Cloud Engine

———————————————————————

Amazon Web Services (AWS)

{->

GxWB

....... ég

Multiple, secure access points via

Workbench, Server, Command Line
Tool or REST interface

Web-based administration and job-

monitoring tool

QIAGEN Digital Insights expert
installation and support

Sample to Insight
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Educational Training License Program

Free QIAGEN CLC Genomics Workbench licenses for
academic classroom settings

» Up to 30 licenses per academic course

+ Available only to academic customers with active licenses for
QIAGEN CLC Genomics Server or QIAGEN CLC Genomics Cloud
Engine

Contact us for details: bioinformaticssales@giagen.com

Sample to Insight
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Discovery Bioinformatics Services

Access to 30 years of knowledge and 400 industry experts
+ Data analysis services

+ Curation

» Bioinformatics and scientific consulting

e Custom solutions

Sample to Insight
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Thank you for your
attention. Questions?

Trademarks: QIAGEN®, Sample to Insight®, QlAseq® (QIAGEN Group); lllumina®(lllumina, Inc.); lon Torrent™ (Thermo Fisher Scientifc); Oxford Nanopore® (Oxford
Nanopore Technologies); PacBio®, Pacific Biosciences® (Pacific Biosciences of California, Inc.). Registered names, trademarks, etc. used in this document, even
when not specifically marked as such, are not to be considered unprotected by law. PROM-15965-001 © 2020, QIAGEN, all rights reserved.
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