metabolic diseasel
nervous system disease
gastrointestinal system can...

reproductive organ cance

respiratory system cancer [ NN
urinary system cancer NN
cardiovascular disease |[J§{ NN i
infectious disease || NN
respiratory tract disease [ jNIA

skin cancer{ill
skin and connective tissue ... [

allergylll

liver diseaself}
pathological conditions|
benian neoplasm|

—
1
\

gory

-
seasecCate

ComparisoniD ComparisonContrast LandName

HumanDseas

Y DiseaseState Y X R Y

DiseaseState => 4
GSE99253 GPLE244AE. . Parkinson's disease (PD) HumanDisease |
vs normal control

DiseaseState =>
B3
inson' PD) | MouseDisease !
GSET74517 GPL17021... parkinson's disease )
vs normal control

OmicSoft Introduction and Roadmap
Joseph Pearson, Ph.D., OmicSoft Global Product Manager

Sample to Insight
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QIAGEN vision - Sample to Insight solutions

Sample

Sample
Isolation

Sample to Insight

Insight

Targeted Library Data
Enrichment Construction Analysis

Interpretation

Bioinformatics is a key element to QIAGEN’s Sample to Insight vision
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OmicSoft Array Suite
Array Studio Land Technology
Oshell/APls Project Management

Interface Framework

Omics Analysis
Cloud Integration

Land Explorer

OncolLand
DiseaselLand

GeneticsLand
Internal Lands

Sample to Insight
PROM-14926-001 OmicSoft / IPA UGM 2019 - QIAGEN Bioinformatics 3
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Agenda

* |nterface

Sample to Insight
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Single-cell RNA-seq analysis and project management

Raw Quantification Interpretation

Single-cell data

« Raw data QC * Barcoded alignment * Barcoded quantification ° Expression scatter / violin
« Barcode/UMI extraction * Post-alignment QC *  Memory-efficient matrix plots
storage ° tSNE, Seurat integration

Cell / read filtering

* Import results from external Overlay expression on
10x Preprocessing pipelines clustering

pipeline * Send results to IPA
* Share projects

Sample to Insight
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Improved handling of large expression matrices

Analysis performed external pipeline, import into Array Suite for visualization and project management
« Merge “Zero Inflated Matrices” from multiple samples into a single matrix

* Quantification and RPM-scaling from multiple samples is much more memory-efficient

&) Merge Zim Files X
General
File names (2) Options
JPX_082118/Quantification/1ngS1_prepReads_filter.zim
JPX_082118/Quantification/1ngS2_prepReads_filter.zim Genome Human.B37.3 v
Gene model | OmicsoftGene20130723 v

Output name |MengeS152 I

Output folder |/Users/joseph/3pUPX_082118/G| Browse

[] Rpm Scaling

< >

=]
g

Add Search Add List Remove

Help Show Script Send To Queue Cancel

Sample to Insight
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Ingenuity Pathway Analysis (IPA) integration — Upload multiple identifiers for molecules

’) Upload Data to IPA
-
Input/Output
Project IPA multidentfier v:
Data ;Met&oie_ﬁereme.Tests v o]
Rows ® All rows (928)
O Visible rows (928)
(O Selected rows (1)
(O Customized rows Select

| Select column and type IDs

Projectname |IPA mutiidentfier

Dataset name |Metabolite_Herence.Tests

Help | | Show Script
[FEFE BEENUEREINE
Column Group

Diet2£ =>

19615 1 €S1.ESTIM3te
Test.FoldChange
¢ Test.RawPValue
Options ,'1 2312 Test FDR_BH
Dataset description L HMDE
102710 KEGG
|Test metabolite dataset t2497 LB L
&) Specify ID columns and ID types X
Identifier Column Identifier Type
Deolumnl  [cID v|  IDtypel |Gene Symbol -mouse (Entrez Gene v
ID column2 | c PUBCHEM v D type2 PubChem CID v
ID column3 | c CAS v | ID type3 CAS Registry v
ID columnd |c KEGG v| ID typed KEGG ID v
IDcolumn5 [ HMDB v] IDtype5 | Human Metabolome Database (HN -

For each row, IPA will attempt to map IDs starting with column 1, and will stop for that row once an ID successfully maps

[

[ox ] [ Come

Sample to Insight
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HGMD 2018 mutation classifier: Available as add-on for all Lands (add to Land.cfg2)

;f} RNA-Seq Mutation - Sample Frequency | x|

Cytoband Homo sapiens 37.3 12 [25.358,180-25.403.863]
[ T 1 | | 1| | | | [ TT1 | | | l | [ | [
p13.3 p13.2 pl123 pl22 p11.2 p11.1 q12 q13.1 ql3.2 ql5 qg21.1 q21.3 q22 q23 q24.1 q24.2
Range 45,684 bp (1.320 bp)
ﬁene [ KRAS [] (1)
i )]
[ I I
Ras
5 5 I
Ras
I I
Miro
® [0-154]
o
a -~ [ N re——" - oA - ‘L
[0-82]
] 5 —
=] =) | B @=Ly '| 5 100% - & [ 17 Rows, 36 Colum
Clin Var - . Functional .
SamplelD Phenotype %’a"gg?:‘l %mat'on Ensembi Mutation HGMD Mutation Category uﬁgg Allele Esnhggﬁzr:otem HGMD Primary Phenotype nghggsional (F_Egtgeuglgnry\e 0
Category SIFT Pred
ENST00000311936;ENST0000055733 .
GSM2326814 | Disease 4;ENST00000256078;ENST00000556 ' Damaging Retired entry ALT NEH05570.2pG12 Colorectal_cancer CM125165 1{No .
131 Vv annotation)
y ENST00000311936;ENST0000055733
GSM2326813 | Disease 4:ENST00000256078;ENST00000556 Damaging Retired entry ALT NP_004976.2:p.G12 Colorectal_cancer CM125165 7(No .
131 Vv annotation)
ENST00000311936;ENST0000055733 .
GSM2326809 | Disease 4;ENST00000256078;ENST00000556 ' Damaging Retired entry ALT NP_004976.2:p.G12 Colorectal_cancer CM125165 7{No :
131 Vv annotation)

Sample to Insight
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TPM scaling in all Land RNA-seq data

egfr->Gene

X m| Grouping - Primary Site | G f¢

<

<

Search

Search Multiple Genes

Search Multiple Comparisons

Search Pathway

Save Grouping Status
Save Filtering Status
Save Active View ID
Use TPM

Lung

Primary Site

Haematopoietic And Lymphoid Tissue

Central Nervous System

Gene TPM for EGFR by Primary Site

2 4 6 8 10
Gene Expression (LOG2(TPM+0.1))

Sample to Insight
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Land Explorer:

Biologist-friendly access to Land data

Land Explorer
Web Server

Il g
i
I

Array Server

Array Studio Client

11

Sample to Insight
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Comparison Explorer: Cross-Land exploration

Sample to Insight

v Apply
Search...

Land Name A

Check All Check
None Invert

Hematology B37
HumanDisease_E
LINCS_B37
MetastaticCancer,
MouseDisease B
Pediatrics_B37
RatDisease_B6
[V)TcGa_B37

TCGA_B38

TherapeuticArea v
Case.TissueCa...v

Case.Tissue v

Check All Check
None Invert

allergy

Comparisons by Case. DiseaseCategory

metabolic disease|[JJj

nervous system disease i NI ] (o N

gastrointestinal system can... | RN |
reproductive organ cancer|JJii NI

respiratory system cancer || |} ] I

urinary system cancer [l

cardiovascular disease | i} INIEH
infectious disease|ll [ NN |
respiratory tract disease [JJIJININE

seaseCategory

ComparisonID

GSE99253.GPL6244 te...

GSE74517.GPL17021....

GSE93695.GPL17117 1...

skin cancer|lll

skin and connective tissue ... || Il
alleray [l
liver diseaselfj]
pathological conditionsl
benign neoplasml|

ComparisonContrast

DiseaseState 'Y X

DiseaseState ==
Parkinson's disease (PD)
vs normal control

DiseaseState ==
Parkinson's disease (PD)
vs normal control

DiseaseState ==
Parkinson's disease (PD)
vs normal control

LandName

HumanDisease_B37

MouseDisease_B38

RatDisease_B6

Comparison Category  Therapeutic Area

HumanDisease

_RaDise: et |

| —
@l TCGA B37

MouseDisease_B38

M DiseaseLand m OncolLand

PROM-14926-001 OmicSoft / IPA UGM 2019 - QIAGEN Bioinformatics 12
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OmicSoft's Python API allows OmicSoft analysis within the Python environment

OmicSoft
Python

API

Python

Environ
ment

API call

Query / analysis results in text file

ﬂ Standard APIs
© Custom API
e Automated workflows

Sample to Insight

PROM-14926-001 OmicSoft / IPA UGM 2019 - QIAGEN Bioinformatics 13



QIAGEN

Agenda

*  Framework

Sample to Insight
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AWS Spot instance support

AWS Spot instances allow users to run jobs on unused EC2 instances, at a steep discount (up to 90%) to on-demand prices

» Array Server can launch cloud analysis jobs to Spot instances instead of on-demand

» Specify for all AWS-enabled jobs, or individual jobs

EBS storage
Attach on demand

EC2 instances
OmicSoft
W .

SQS message AM

S3 buckets

2
3

S3<->Array Server
Create project data objects
Link to NGS files in S3

Cloud folder mapping
[CloudFolder]
CloudData1=s3://data1
CloudData2=s3://data2
CloudData3=s3://b1/data3

|

)

Download report files to construct project
Stream BAM files in genome browser

. . Run pipelines l
Studio Client . | 4 l ® (] i
On user's computer © 'S) P9 search and e (S S,

— retrieve data —

Sample to Insight
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Cloud analysis support with Microsoft Azure

Studio Client
On user’s computer

|

HH Q

docker
Output files upload
- > | Pool
Input files download
VM VM VM

Azure blob 4 A A
container mapping :
[AzureFolder] : :
# Access Key ? - ¥
AzureFolder1= https://xx.blob.core.windows.net/ab F F F
AzureFolder2= https://xx.blob.core.windows.net/bc Job i i i
Download report files to construct project Task Task Task

Stream BAM files in genome browser

Eh
\ B

2 Da

— ¥ Azure Batch

Specify resources
Define and submit work
Monitor results

Submit jobs
search and
retrieve data

Sample to Insight
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Multi-Omic internal Lands - Add protein MS data to internal Lands

Supports Protein and Modification views

GenelD [D  09-1664-01A13-1484-01A/13-1488-01Al13-1489-01A Ww"mmwwmm x|

A1 BG
A2M

AAAS

AAAS

AAAS
AAK1

AAK1

Sample to Insight

A1BG
A2M
AAAS

NP_001166937.
1_pS462

NP_001166937.
1 _pS508

AAK1

NP_055726.3 p
S637

0.3354
-0.0316
-0.0311

-0.339

-0. 8444
-0.4225
-0.4959

0.6563.

0.0169

0.4128.

-0.075
0.1958
0.1128

-0.0568

0. 0142
-0.4135
0.0346

-0.1613

0.0069

Tumor Type

GO0 MBS R 2 B e -l | 7Chants | 2 Auto Trellis

BRCA

MS Value for TP53 of TP53 by Tumor Type

Mass Spectrometry (MS) Value

PROM-14926-001 OmicSoft / IPA UGM 2019 - QIAGEN Bioinformatics
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Agenda

« Content

Sample to Insight
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Project-based OmicLand content growth

Sample to Insight

300000

250000

200000

150000

Cumulative Samples

100000

50000

-~ AN (2] < -~ AN ™ < -~ AN
o o o o o o o o o o
To] Y] e} Vo] © (o] © o N~ N~
S 5 5 © S5 © 5 © 5 o
N N N N N N N N N N
B OncoGEO B Hematology = m Metastatic

® HumanDisease m MouseDisease m RatDisease

2017R3

< ~ (q\] (9] ~ N

[h4 ¥ x Y Y Y

N~ [e0] [e0) [e0] ()] ()]

o o o o o o

N N AN (V] (q\] N
®m Pediatrics
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DiseaselLand content growth, 2018R3-2019R2

30508 samples, 690 new projects

Rheumatology

Renal Disease
Pulmonary
Ophthalmology
Oncology

Neurology

NA

Infectious Disease (viral)

Infectious Disease (non viral)

Therapeutic Area

Immun omodulators
Hematology/Coagulation
Gastroenterology
Endocrinology/Metabolism/Bone
Dermatology

Cardiovascular Disease

o

1000 2000 3000 4000 5000

Number of Samples

6000 7000

m2018R3
m2019R1
2019R2

100 150
Number of Projects

200 250

o

50

Sample to Insight
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OncolLand content growth, 2018R3-2019R2

33160 samples, 407 new projects

Urologic | |
Renal Disease | |
Pulmonary | |
oncology [N [ I
. Neurology [ [
o
<
o NA B
5
o u2019R1
@ Infectious Disease (viral) | |
= 2019R2
e
. Immunomodulators | l
Hematology/Coagulation [ I
Gastroenterology | |
Endocrinology/Metabolism/Bone | I

Dermatology

0 5000 10000 15000 20000 25000
Number of Projects

0 5000 10000 15000 20000 25000
Number of Samples

Sample to Insight
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Just released: BeatAML Land

Explore RNA-seq, DNA-seq and ex vivo drug treatment measurements from 562 acute myeloid leukemia patients

Learn more this afternoon

£/ Log2(FPKM+0.1) Heatmap (x| v

e My R RAmEL W= RN B W er - ! «|| 1 Chart - No Trellis

Heatmap of Log2(FPKM+0.1) by DiseaseState

= ] = = Sl - e L e ==g=""
ARTN " —— e mEEar - e = ™ = - =

PBX3 - - - .
LGALS1
ADRB1
ViM
CARD9
TNFSF13
Clorf127
SLC2A9
ZNF560
TAS1R3
2  PRSS16
& PCEP3
HPS4
MAN1A1
LYSMD4
MYEF2
RAMP1
ARHGAP39
HBT8
FBLNS
IGF2
PKDCC
MAGI2-AS3
KL

DiseaseState
sund#auc@Ibrutinib_PCI-32765

Legend ‘

‘ @ Copy Legend without border

7
& DiseaseState
I acute myeloid leukemia (LAML)
[T myelodysplastic syndrome
[ myeloprolferative neoplasm
= Compound#auc@Ibrutinib_PCl-32765
B Senstive
I Resistant

Sample to Insight
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Upcoming release: 2019 R3 focus

* OncolLand

* New Land: OncoMouse

» Focus on cancers of reproductive system, Gl system, respiratory system, urinary system, skin, CNS
+ Diseaseland

* CNS disease (ALS, multiple sclerosis, Alzheimer’s disease, Huntington’s disease)

« HIV

Sample to Insight
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Upcoming: CCLE Land with CRISPR/RNAIi dependency data

Sample to Insight

" Cellline 1 S

Cell line 2 S
[ ]
[ J
[ J
_ CelllineN S

These cell lines are most dependent
on MAGOHB for survival

OO

OO

OO

ne Dependency Score

]

o OMh N O N O~ O

— [ X

o [ X

— [ X ]

Distribution of MAGOHB gene dependency scores

across CCLE cell lines

__.....m.nuumllllllllllll||||||||“II||’|||”|II‘|‘|“’“

\IIW“||||||||III||..|,|".__ IIIIIIIII |

L
o

Gene
dependency?

?

?

Not dependent

— Dependent

)
Cell Line
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CCLE Land with RNAI/CRISPR dependency data

CCLE ‘omics data AARS?

KLHDCB8A

«  RNA expression scars
BC080555

* Protein levels cPVL

. MED1
+  CNV, mutation data Pso3
CLCNKA

ERBB2

Gene Dependency Scores PPPIRTE
Cllorf42

*+  RNAI/CRISPR NANOG

AK124857

* Project DRIVE oeLsp
* Project Achilles

BC029038
AX748379
MDP1
AX746699
CCP110

Measurement data support BX537481

. CDKN1A

*  Drug sensitivity ET807
« GDSC, CTRP CaonzTh
AX746968

» CCLE metabolite data BC062469

TRIM23

* Internal measurements i

GOLT1B
RAP1B
KLF4
ENO2

Gene

ARHGEF 10L TableData
ERBB2 Copy Number Status

Heatmap of Log2(FPKM+0.1) by PrimarySite
I

+
|
|

| Ii HI
I

I I
— I
—
| — I
— — —
I
—_ &
[—— — ——
|  —
— — — I
—
|
I = I I
I I I
I
I I -
i o [ o o [ o o o o [ o o o o o o o o o o
E]‘ o o ID‘ o o o o o o o o 53] o o o o [is} m‘ m‘ o
— ™« o — = — ©w = h.‘ [a) ~ ©w o« w — o~ «© o« w o @
w < o . w© ™ o > w ~ @ ™ ~ — © o © O =3 — 173
~ — w o ~ o © n — - k=21 - - < Il o~ O - w0 3 w
o = = X v @ - ~ o = = o = fua] o Q O faa) 2 6] =
N Q Q 2 = Q = = Q = Q = = ] I = < Q Q
e} s} T = [¢] @ =z O =3 O =z =z I = < Q
I T a T = a T a T a a a =} I
= 5 = = = = =
=
PrimarySite

Sample to Insight
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Agenda

 On the horizon

Sample to Insight
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On the horizon
* Update Lands for latest genome/gene models
* New Land Content

 New curated datasets for Lands

* Update GTEx to v8

» Single-cell Land Version 2
» External tool support on HPC and Cloud
* Improved Land APls

Sample to Insight
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On the horizon: Single-Cell Land V2 framework

» Browse curated single-cell RNA projects by project, sample and cluster metadata
« Explore tSNE plots for each project with cluster annotations, overlay expression of marker genes

» Search by genes to find cell clusters enriched or depleted for gene of interest

Sample to Insight
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143 curated single-cell projects, 97 tissues represented

fetal [bladde
kidney

cerebral
cortex

bone marrow

peripheral mammary
blood gland

Sample to Insight
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TherapeuticArea

On the horizon: Retrieve full Array Studio projects with curated single-cell data

Download and explore carefully curated scRNA-seq projects with normalized cell-level expression data, using
Array Studio’s scRNA analysis support, including tSNE and Seurat analysis

TherapeuticArea
Urologic l4
&) Array Studio V10.0 (MasterServer=tcp://192.168.0.228:9065, User=joseph) - m] X
Rreumstios; N s =
. File View Selection Table | NGS GWAS OmicData CNV Genotyping | Integrat Tools  Scripts
Rene Disesse NN =2 ,
() New~ |}, Open~ [ Save | (3, Add Data~ /4 Add Item~ 2} Add View | |5 Broadcast~ %, Clear~ | Select ~|in SampleName - 3
Puimonary - |, >+ .o ontrole ;
Peychiany - | o5 & X, Sokton (1 Profect) e g -0 BBk 2B 10k 3 CopyLegend without border
= {4 GSE109774_GPL24247 (Server Project - Distribut: 40 © Color by Omicosft_Tsne1_Brain_Neuron
Ophthalmology I4 = £ -Omic Data 30 B astrocyte
b - -
Oncology _5 2 £ GSE109774_GPL24247_RawCount (43432°43949) 2 [l endothelial cell
£ GSE109774_GPL24247_Tpm (43432°43949) [l neuron
Newrsoss | 57 © % Toot_scer e Trortendias e cofl] 0 B codentose
Q Annotation 0 . oligodendrocyte precursor cell
NA _37 [ Design g 10 [ pericyte cell
) _ ) @, Table
Infectious Disease (viral) | 16+ £ Tsne_Brain_Microgiia_Tsne TsnefiteredData (20 20 « »
= . 0 —
Infectious Disease (non viral) -36 e E:n :l_::?_Neumns_TsneTsneﬁnemdData @ -30 AEESl Filter
@ [ Annotation ~
-40
immunomoduecrs N 107 © G2 Deson . oat A
@, Scatter - .
Specify X Column
Hematology/Coagulation _70 Q@ Table 60 -50 40 -30 -20 -10 O 10 20 30 40 AN T
@, Table Vi Specify X Transformation
Gastroenterology |G 07 £ Tsne1_Colon_Tsne TsnefiteredData (25246°3347) Specify Y Transformation
Endocrinology/Metabolism/Bol 438 3 Tsnel1_Fat_Tsne.TsneFilteredData (23752°4927) Specify Error Bar C
£ Tsnel_Heart_Tsne.TsneFiteredData (25388°4495) EEL BB 187 rows selected, 0 columns selected — -
3 Tsne1_Kidney_Tsne.TsneFitteredData (15297°356)
Demevsooy | 75 R - - . -
% Tsnel_Liver_Tsne TsneFiteredData (17555716) Sample Name ?s"r‘l'e"%’;"}sy“:; Brain Neurons | oo ment (=] Trelis By Row Covariate
Cororasciar Discose | <5  Tae1_Lug T TPt COSOV1720 _ Tl By o s
% Tsnel_Mammary_Tsne. TsneFiteredData (2086924 SRR6531548_SRRE5420...| oligodendrocyte precursor cell ==l
A nesthesioloav/A o I3 % Tenel_Mamow_Tsne TsneFiteredData (22476506 SRR6531582_SRRE5315... | oligodendrocyte precursor cell Properties N
Tsnel Muscle Tsne.TsneFiteredData (199371989 SRR6531613_SRR65316... oligodendrocyte precursor cell .
0 100 200 300 400 B Tore? Mace_Tone Tre - N =P Change i Biopsis
£ Tsnel_Pancreas_Tsne. TsneFiteredData (2153015 SRR6531679_SRRE5316...  oligodendrocyte precursor cell Flip XY Axis
£ Tsnel_Skin_Tsne.TsneFiteredData (20212°2334) SRR6531717_SRRE5317... oligodendrocyte precursor cell Change Symbol Properties
gy Y | 5riR6531721_SRRES..| oligodendrocyte precursorcell Change e Comecton
PR . souton e | = !
X=-0.7800, Y=-39.4489 627TM

Sample to Insight
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On the horizon: Cloud/HPC integration with External Tools

ExternalTool framework to launch Container Images with external executable/R package/Python packages

ExternalTool

ExternalTool

ExternalTool

ExternalTool

S3 buckets

HPC nodes

Options to integrate
SGE/LSF/PBS

SQS message

/

Array Server
On HPC
submission
node

Studio Client % @
On user’s computer w Q a

Sample to Insight

Run pipelines

search and &l 0 I 9

retrieve data
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On the horizon: Improve Land APls for web developer-friendly access to Land data

Sample to Insight

|

Your web server

Request

<

>

Results

—
XXX
ZZ
/ [ e e o]
o)
Land data
— on AWS

Array server

Array Studio Client
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Q&A

N # é’
 WIEs

Sample to Insight
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