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s  Agenda
— QIAGEN

1. Introduction to IPA

2. Learn how to search database in IPA

3. Draw the relationship between 3 nodes (Gene/Disease/Pathway)
4. Upload dataset to IPA and create core analysis

5. Realize the meaning of the IPA analysis result
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sssss VWhy are we using IPA?

V., ¥, o

— QIAGEN
What is the difference?

S .
pathway

Relationship

With other
Observation

/Whatareuhe\ /Whatdo) .
relationship | m? |
between each " ateht . a
molecules? her!
N / \_ /

— Sample to Insight
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gegss IPA Supported

— QIAGEN
IPA orthologous (25 species): IPA supported platform : IPA application:
A Arabidopsis thaliana
A Bostaurus (bovine) A Gene expression: EBiomarker finding
A Caenorhabditis elegans gPCRanalysis
A Gallusgallus (chicken) Microarray . _
A Pan troglodytes (chimpanzee) RNASeq(NGS) EEToxicity functions
A Danio rerio (zebrafish) microRNA
A Canislupus familiaris (canine) MRNA EDiseases regulation
A Drosophila melanogaster A Proteomics
A Macacamulatta (Rhesus Monkey) PhosphoProteomics
A Saccharomyces cerevisiae A Metabolomics
A Schizosaccharomycepombe

Understand Complex ‘Omics Data

IPA helps you understand complex ‘omics data at multiple levels
by integrating data from a variety of experimental platforms and
providing insight into the molecular and chemical interactions,
cellular phenotypes, and disease processes of your system.

— Sample to Insight



sssss  Supported Identifiers for Data Upload
— QIAGEN

Get more complete mapping during dataset upload!

Affymetrix Entrez Gene GenPent Ensembl miRBase Affy SNP  CASReqgistry
(na36) (2020/10) P (101) (mature) IDs Number
International RefSeq :
Agilent Gzezn?)%?nk Protein Index (human, (Qé?n?gs(e) dbSNP HMDB
(IP1) mouse) P
UniProt/
: Symbokhuman :
Life Tech — JuGorHeNG,  SWISSPIot yese (hg18) KEGG
(ABI) EG) Accession
(2020_03)
Codelink Symb(‘;Gr;‘ouse UCSC (hg19) PubChemCID
: Symbol rat
[llumina (EG) UCSC (hg38)
Ingenuity Gl Number
UniGene

— Sample to Insight




— QIAGEN

Peerreviewed publications citing Ingenuity apps

>4

R

>53,800 publications that used IPA and growing!(Search Google Scholar fguublications that cite IPA)

National Library of Medicine

National Center for Biotechnology Information

— Sample 1o Insight

Pu b“&d .gov

MY NCBI FILTERS [&

RESULTS BY YEAR

El

2
O.__ E——— IlI Illl‘ ‘“ll

1986
TEXT AVAILABILITY

[] Abstract
[ ] Free full text
[] Full text

ARTICLE ATTRIBUTE
[] Associated data

ARTICLE TYP

[ ] Books and Documents
[ ] Clinical Trial
[] Meta-Analysis

O

Randomized Controlled
Trial

Ll =

[=)
=]

< I

User Guide

Ingenuity Pathway Analysis

Advanced Create alert Create RSS

Save Email Send to Sorted by: Best match Display options

3.078 results

[] Causal analysis approaches in Ingenuity Pathway Analysis.
1 Kramer A, Graen J, Pollard J Jr, Tugendreich S,
Bioinformatics. 2014 Feb 15;30(4):523-30. doi: 10.1093/bioinformatics/btt703. Epub 2013 Dec 13.

Cite
PMID: 24336805 Free PMC article.

Share RESULTS: We present and discuss a suite of algorithms and tools for inferring and scoring regulator
networks upstream of gene-expression data based on a large-scale causal network derived from the
Ingenuity Knowledge Base, ..AVAILABILITY: The causal analytics tools "Upstr ...

[] Gene set enrichment analysis and ingenuity pathway analysis of metastatic

2 clear cell renal cell carcinoma cell line.
Khan M|, Debski KJ, Dabrowski M, Czarnecka AM, Szczylik C.

Cite

Am J Physiol Renal Physiol. 2016 Aug 1;311(2):F424-36. doi: 10.1152/ajprenal.00138.2016. Epub 2016 Jun

Share
8.
PMID: 27279483 Free article.
Gene 5et Enrichment Analysis (G5EA) and Ingenuity Pathway Analysis (IPA) approaches were used to
analyze the differential-expression data. ..The G5EA approach was used to further confirm enriched
pathway data following IPA....

[] Metabolomics study of the hepatoprotective effect of Phellinus igniarius in

3 chronic ethanol-induced liver injury mice using UPLC-Q/TOF-MS combined with
ingenuity pathway analysis.

Dong Y, Qiu P, Zhac L Zhang P, Huang X, Li C, Chai K, Shou D.

Phytomedicine. 2020 Aug;74:152697. doi: 10.1016/j.phymed.2018.09.232. Epub 2018 Oct 2.

PMID: 30392748

Cite

Share

Ingenuity pathway analysis (IPA) was employed to identify the potential target of PID. RESULTS: PID



https://scholar.google.com/scholar?as_vis=1&q=%22ingenuity+pathway%22

— QIAGEN

3341 IPA was cited in paper to study severe COVAD®

Here is one latest paper submitted tanedRxivusing IPA to identify potential protein and metabolite
biomarkers in severe COVIEL9 disease. In this study, IPA was used to identify most significantly
relevant pathways and build regulation networks. It is welcome to share with your customers or
distributor, and please let me know if you need further help.
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https:// www.medrxiv.org/content/10.1101/2020.04.07.20054585v1
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https://www.medrxiv.org/content/10.1101/2020.04.07.20054585v1

>4

ssses Multi-Omics Analysis using IPA N

00000
— QIAGEN

Integrate and compare genomics, transcriptomics, proteomics and metabolomics data to see the bi
picture on your focus research

Transcriptomics, proteomics and metabolic changes in the postnatal mouse
heart identified by QIAGEN IPA an®@micSoft

Multi-omics analysis indicate similar transcriptional drivers

Upstream Analysis of transcriptomic, proteomic, and metabolomic data show induction of fatty oxidation regulation by
PPARG coactivators.

Transcriptomic Proteomic Metabolomic
: « veore (N
e e o ® g — to&

ivoco L Yoy [ D-glucose
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https://go.giagen.com/IPA -multi -omics-analysiswebinar
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IAGEN

Using IPA to Discover Relationships in Experimental (&

[
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Disease

Relationships
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sesss How IPA content is different: context and direction o

— QIAGEN

@ED G

A
fragmem?.lttiun

— Sample to Insight

IPA Relationships: ENDO G|DNA fragmentation

Review the information that supports the gene-to-function relationship. Click the plus icon to view the reference infor

EndMote ¥

Ingenuity Relationships

causation [16]

Translocation of ENDONUCLEASE G [ENDOG] protein to nuclei from mammal cultured hepatocytes increases

18691057 Gomez-Lechén M1, O'Connor JE, Lahoz &, Castell 1V, Donato MT. Identification of apc
2008;15(20):2071-85.

Source: Ingenuity Expert Findings
Rat Endog protein in a cell free system increases fragmentation of nuclecsomal Deoxyribonucleic Acid in nut
Experiment Type: agarose gel electrophoresis

16407272 Ishihara ¥, Shimamoto N. Involvement of endonuclease G in nucleosomal DNA fragm
10;281(10):6726-23. Epub 2006 Jan 4.

Source: Ingenuity Expert Findings
In cytoplasm, Endo G protein increases fragmentation of DNA.

15182854 Lemarié A, Lagadic-Gossmann D, Morzadec C, Allain M, Fardel O, Vernhet L. Cadmiur
oxidative stress-related impairment of mitochondria and relocation of endonuclease (

Source: Ingenuity Expert Findings

ENDOG protein in a cell-free system increases fragmentation of DNA in nuclei.

15077142 Cregan SP, Dawson VL, Slack RS. Role of AIF in caspase-dependent and caspase-ind
Source: Ingenuity Expert Findings

ZVAD causes little or no change in fragmentation of DNA that is mediated by ENDOG protein.

15077142 Cregan SP, Dawson VL, Slack RS. Role of AIF in caspase-dependent and caspase-ind
Source: Ingenuity Expert Findings

Copyright© 2023 GGA Corp. All rights reserved. 11



23333 Third Party Database <

— QIAGEN
Entrez Gene\
A Tissue and Biofluid Expression & Location

A Synonyms, Protein Family, Domains
I GNF, Plasma Proteome e — __the Gene Ontology

I GO, Entrez Gen®fam

. . ~ G i Institut fth
A Molecular Interactions "" € >N:::,':;":;:;,‘;;° ©

I BIND, DIP, MIP3ntAct, Biogrid, MINT,Cognia etc. “ag=—" Foundation
A mMIRNA/MRNA target databases Chnlcaleals'g oy

I TarBase TargetScanmiRecords
o /nt/Act

A Gene to Disease Associations

I OMIM, GWAS databases _

A Metabolomics P‘ﬂ m

I HumanCyc OMIM
wm‘ Mendelian Imheritance in ﬂry
A Clinical Trial information

I ClinicalTrials.gov

— Sample to Insight
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OmicSoft Lands and findings in QIAGEN IPA

U More than 12 million findings from literature source or database.
U More than 124,927 comparison datasets from QIAGEN OmicSoft Lands.

Lands provide expression data to QIAGEN IPA

DNA-Seq:
SNPs,
mutations
CNVs

9.

Gene expression:
RNA-seq,

O microarray

>375,000
samples

RNA-seq:
SNPs,
mutations

9.

DNA
methylation,
protein
expression

C

RNA-seq:
Fusions, exon
Junctions

QIAGEN OmicSoft Land
Platform

eQTL
sensitivity
(IC50),
clinical data

Public annotation:
1000 Genomes,
COSMIC,
customer
databases, others

Cancer Cell Line
Encyclopedia

GEO

S

@ ArrayExpress

The Cancer
Genome Atlas

— Sample to Insight

Land

Diseaseland

OncoLand

Single Cell Land

Normal Cells and Tissues

and others
Consortium
Repository Datasets Q3 2022 Datasets Q4 2022
HumanDisease 31,041 32,002
MouseDisease 24,411 24,506
RatDisease 7,900 7,900
LINCS 28,234 28,234
OncoHuman (Formerly OncoGEQ) 13,360 14,131
OncoMouse 1,054 1,054
TCGA 4,438 4438
MetastaticCancer 81 81
Hematology 4,067 4,267
Pediatrics 444 444
ENCODE RNA Binding 486 486
SingleCellHuman 194 194
SingleCellHumanUmi 2056 2056
SingleCellHumanUmiLite 603 603
SingleCellHumanHCL 1,476 1476
SingleCellMouse 81 81
SingleCellMouseUmi 1,457 1457
SingleCellMouseUmiLite 115 115
Human Tissues (GTEx) 52 1312

International
Cancer Genome

Increase
1,051
95

m

1,260
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Figure 1. Nrf2-activator Canonical Pathway scores plotted as pathway name vs
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Figure 2. Canonical Pathway scores from single-cell data plotted as pathway name versus

pathway category.
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gee2s What 6s New I n the | PA

Expression Analysis - natural killer cells vs rest - 2022-12-01 09:18 AM - 0O x

Summary Graphical Summary Pathways Upstream Analysis Diseases & Functions Regulator Effects Networks Lists  Analysis Match Molecules

The analysis has started.
Tabs will be enabled as soon as they complete.

Tab Estimated completion

Molecules Done

Canonical Pathways || Done

My Pathways Done
My Lists Done
Tox Lists Done

Diseases & Functions || < 40 seconds

Networks ||< 2 minutes

Upstream Regulators || < 3 minutes

Regulator Effects < 3 minutes

Graphical Summary | < 3 minutes

Causal Networks < 10 minutes

Figure 1. Start viewing your Core Analysis results even as it is running.

— Sample to Insight
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gee2s What 6s New I n the | PA

— QIAGEN

-log(p-value)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Natural Killer Cell Signaling

Th1 and Th2 Activation Pathway

Crosstalk between Dendritic Cells and Natural Killer Cells
Th1 Pathway

PD-1, PD-L1 cancer immunotherapy pathway
Pathogen Induced Cytokine Storm Signaling Pathway
Th2 Pathway

Immunogenic Cell Death Signaling Pathway

CTLA4 Signaling in Cytotoxic T Lymphocytes

T Cell Receptor Signaling

TEC Kinase Signaling

EIF2 Signaling

Glucocorticoid Receptor Signaling

ICOS-ICOSL Signaling in T Helper Cells

Coronavirus Pathogenesis Pathway

T Cell Exhaustion Signaling Pathway

Figure 2. New compact layout for horizontal bar charts.

— Sample to Insight
Copyright© 2023 GGA Corp. All rights reserved. 17
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he | PA

\

\

C

(U

Hide Tool Tips
Show Members/Membership

Edit Custom Molec!
Add Note
Edit Note
Full Screen View
Zoom Selected
Magnifying Lens
Delete
Cut
Copy
Paste
Send By E-Mail
Select All
Select Opaque Area
Select Highlighted
Select Nearest Neighbor(s)
Highlight Selected
Unhighlight Selected
400  Reset Highlight
1 Invert Selected
Invert Highlight

View References

o

IPA Gene View: CDC42 (Mammalian)

> Interaction Network

Review the categorized literature findings and database information for this node.

Summary Human

Member Of:
Entrez Gene Name:

Synonym(s):

NCBI CDD Domains (Superfamilies / Multi-
Domains):

Protein Functions / Fi ional D i

Subcellular Location:

Cdc42-GDP, Cdc42-GTP, CDC42-PAR3-PAR6-aPKC, Rac/Cdc42, Ras homolog, Rho

cell division cycle 42

CDC42Hs, cell division cycle 42, CELLULAR GROWTH REGULATING, G25K, TKS

ADP-ribosylation factor family, P-loop containing Nucleoside Triphosphate Hydrolases
DAPkinase, Ras subfamily of RAS small GTPases, Rho (Ras homology) subfamily of R

beta strand or sheet, CAAX box, effector domain, effector loop, enzyme, enzyme bind
protein binding, protein domain specific binding, protein kinase binding, receptor bind

actin bundles, cell membrane leading edge, cell periphery, cellular membrane, central
reticulum membrane, llular vesicles, ia, Golgi App: 18, Go
membrane, perinuclear region, phagt Plasma Membrane, p , soluble

Figure 3. Right-click on a node to view the details for a gene,
node on a network or pathway.

— Sample to Insight

Actin Cytoskeleton Signaling; Actin Nucleation by ARP-WASP Complex; Agrin Interact
Cells; CDC42 Signaling; Cholecystokinin/Gastrin-mediated Signaling; Clathrin-mediate
Epithelial Adherens Junction Signaling; ERBB Signaling; Fcy Receptor-mediated Phag
Cell-Sertoli Cell Junction Signaling; Glioblastoma Multiforme Signaling; Glioma Invasiv
Signaling in Breast Cancer; HGF Signaling; HMGB1 Signaling; IL-8 Signaling; ILK Sign
Cancer; mTOR Signaling; Myelination Signaling Pathway; Natural Killer Cell Signaling;

chemical, or disease / function




Entry Points in IPA

>4

R

— QIAGEN

1) What does the data reveal about the underlying biology in the sampled cells or tissues?
2) What relevance does that biological information have with respect to other biological samples?

- v

Search

Genes and Chemicals | Diseases and Functions I Pathways and Tox Lists |

Experiment Data

ﬁ L)

Core IPA-Biomarker
I
n .. (f__\;l
IPA-Tox IPA-Metabolomics

Expression arrays '-Mas's spec

Protein arrays 2D Gel electrophoresis

/

Custom Pathway

£
:
>01 gt Heuio
e
ued;, o
Y ;
s .
o sy,
L & e
T R
G
$ -
g AL TRAF- w‘
SO
= [ A
Networks

Bio/Tox Functions
Diseases/Disorders

CP: Actin Cytoskeleton Signaling B cni ———
- widance Signaling

CF: Rnod Signaling

Communicate & Collaborate

Canonical Pathways
Upstream regulators
Mechanistic/Casual Network
Interaction Network

/
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s  Agenda
— QIAGEN

1. Introduction to IPA

2. Learn how to search database in IPA

3. Draw the relationship between 3 nodes (Gene/Disease/Pathway)
4. Upload dataset to IPA and create core analysis

5. Realize the meaning of the IPA analysis result

— Sample to Insight



Live Demo

Learn how to search database
in 1PA




Search gene database

A Search (Genes and Chemicals) : IL1B

Search Results

Genes and Chemicals Diseases and Functions

Add

The search for IL1B matched 1 items.
# Symbol
1 IL1B

Matched Term
IL1B, b

Synonym(s) Entrez Gene Name

IL-1, IL1-BETA, IL-1F2, IL-1B,

interleukin 1 beta, Interleukin 1 8, OAF,
Osteoclast-Activating Factor, Pro-IL-1beta,
Pro-IL-1B

interleukin 1 beta

IPA Gene View

IPA Gene View: IL1B (Mammalian)

> Interaction Network Contact Support | Help Documentation

Review the categorized literature findings and database information for this node.

Summary Human Mouse Rat

Member Of:
Entrez Gene Name:
Synonym(s):

NCBI CDD Domains (Superfamilies / Multi-
Domains):

Protein Functions / Functional Domains:
Subcellular Location:

Canonical Pathway:

Targeted By miRNA Functional Cluster:
(showing 50 out of 120)
show all

Targeted By miRNA Family:

cytokine, IL1, IL1/ILE/TNF, Pro-inflammatory Cytokine
interleukin 1 beta

IL-1, IL1-BETA, IL-1F2. IL-1 B, interleukin 1 beta, Interleukin 1 B, OAF, Osteoclast-Activating Factor, Pro-IL-1beta, Pro-IL-1p
IL1, Interleukin-1 propeptide

cytokine, integrin binding, protein binding, protein domain specific binding
axons, cell surface, cellular membrane, Cytoplasm, cytosol, endosomes, Extracellular Space, granules, intracellular space, lysosome, Nucleus, plasma, Plasma Membrane, secretory granules, vesicles

Acute Phase Response Signaling; Adrenomedullin signaling pathway; Agranulocyte Adhesion and Diapedesis; Airway Patholagy in Chronic Obstructive Pulmonary Disease; Altered T Cell and B Cell Signaling in
Rheumatoid Arthritis; Aryl Hydrocarbon Receptor Signaling; Atherosclerosis Signaling; Cardiac Hypertraphy Signaling (Enhanced); CDX Gastrointestinal Cancer Signaling Pathway; Cholecystokinin/Gastrin-
mediated Signaling; Communication between Innate and Adaptive Inmune Cells; Coronavirus Pathogenesis Pathway; Dendritic Cell Maturation; Differential Regulation of Cytokine Production in Intestinal
Epithelial Cells by IL-17A and IL-17F; Differential Regulation of Cytokine Praduction in Macrophages and T Helper Calls by IL-17A and IL-17F; Docosahexaenoic Acid (DHA) Signaling: Erythropoietin Signaling
Pathway; FXR/RXR Activation; GADD45 Signaling; Glucocorticoid Receptor Signaling; Graft-versus-Host Disease Signaling; Granulocyte Adhesion and Diapedesis; Granzyme A Signaling: Hepatic Cholestasis;
Hepatic Fibrosis / Hepatic Stellate Cell Activation; Hepatic Fibrosis Signaling Pathway; HMGB1 Signaling; IL-10 Signaling; IL-17 Signaling; IL-23 Signaling Pathway; IL-6 Signaling; Immunogenic Cell Death
Signaling Pathway: Inflammasome pathway; LPS/IL-1 Mediated Inhibition of RXR Function; LXR/RXR Activation; Macrophage Alternative Activation Signaling Pathway: Macrophage Classical Activation
Signaling Pathway: Multiple Sclerosis Signaling Pathway; Neurcinflammation Signaling Pathway: Neutrophil Extracellular Trap Signaling Pathway: NF-kB Signaling: Osteoarthritis Pathway; Oxytocin In Brain
Signaling Pathway: p38 MAPK Signaling: Pathogen Induced Cytokine Storm Signaling Pathway: PPAR Signaling; PPARa/RXRa Activation; Pulmonary Fibrosis Idiopathic Signaling Pathway; Pyroptosis
Signaling Pathway; Role Of Chondrocytes In Rheumatoid Arthritis Signaling Pathway; Role of Cytokines in Mediating Communication between Immune Cells; Role of Hypercytokinemia/hyperchemakinemia in
the Pathogenesis of Influenza; Role of IL-17F in Allergic Inflammatory Airway Diseases; Role of Macrophages, Fibroblasts and Endothelial Cells in Rheumatoid Arthritis; Role of MAPK Signaling in Inhibiting the
Pathogenesis of Influenza; Role of Osteablasts, O and Cho y in Rheumatoid Arthritis; Role Of Ostecblasts In Rheumatoid Arthritis Signaling Pathway; Role Of Osteoclasts In Rheumatoid
Arthritis Signaling Pathway; Role of Pattern Recognition Receptors in Recognition of Bacleria and Viruses; Role of PKR in Interferon Induction and Antiviral Response; Role of Tissue Factor in Cancer; S100
Family Signaling Pathway; STAT3 Pathway; Systemic Lupus Erythematosus In B Cell Signaling Pathway; Systemic Lupus Erythematosus Signaling; Th17 Activation Pathway; TolHike Receptor Signaling;
TREM1 Signaling; Tumor Microenviranment Pathway: Type | Diabetes Mellitus Signaling; Wound Healing Signaling Pathway: Xenobiotic Metabolism AHR Signaling Pathway: Xenobiotic Metabolism Signaling

miR-1178-3p (miRNAs w/seed UGCUCAC), miR-1199-5p (and other miRNAs w/seed CUGAGCC), miR-1202 (and other miRNAs w/seed UGCCAGC), miR-1233-5p (and other miRNAs wiseed GUGGGAG),
miR-1256 (miRNAs w/seed GGCAUUG), miR-125b-1-3p (miRNAs w/seed CGGGUUA), miR-125b-5p (and other miRNAs w/seed CCCUGAG), miR-1291 (and other miRNAs wiseed GGCCCUG), miR-135a-1-
3p (and other miRNAs w/seed AUAGGGA), miR-138-5p (miRNAs wiseed GCUGGUG), miR-144-3p (miRNAs w/seed ACAGUAU), miR-149-5p (miRNAs w/seed CUGGCUC), miR-152-5p (miRNAs wiseed
AGGUUCU), miR-185-5p (and other miRNAs w/seed GGAGAGA), miR-190a-3p (miRNAs w/seed UAUAUAU), miR-1812-5p (miRNAs w/seed GCUCAUU), miR-1966-5p (miRNAs wiseed AGGGAGC), miR-
204-5p (and other miRNAs wiseed UCCCUUU), miR-205-3p (miRNAs w/seed AUUUCAG), miR-21-5p (and other miRNAs wiseed AGCUUAU), miR-221-5p (and other miRNAs wiseed CCUGGCA), miR-2682-
5p (and other miRNAs w/seed AGGCAGU), miR-26b-3p (and other miRNAs w/seed CUGUUCU), miR-27b-5p (miRNAs wiseed GAGCUUA), miR-28b (and other miRNAs w/seed GGAGCUC), miR-297a-3p
(and other miRNAs w/seed AUACAUA), miR-208-3p (miRNAs wiseed AGGAACU), miR-299a-3p (and other miRNAs wiseed AUGUGGG), miR-29b-5p (and other miRNAs w/seed UGGUUUC), miR-3063-5p
(and other miRNAs w/seed GGAGAUC), miR-3064-5p (and other miRNAs wiseed CUGGCUG), miR-3086-5p (miRNAs w/seed UGGUUGC), miR-3070-2-3p (and other miRNAs w/seed GGUGCUA), miR-3072
(and other miRNAs w/seed GCCCCCU), miR-3083-5p (and other miRNAs w/seed GGCUGGG), miR-3084a-3p (and other miRNAs wiseed UCUGCCA), miR-3099-5p (miRNAs w/seed CAGCUUC), miR-30a-3p
(and other miRNAs w/seed UUUCAGU), miR-3100-3p (miRNAs w/seed UGUGACA), miR-3145-3p (miRNAs w/seed GAUAUUU), miR-3147 (miRNAs w/seed GUUGGGC), miR-3174 (miRNAs w/seed
AGUGAGU), miR-3194-5p (miRNAs w/seed GCCAGCC), miR-3200-5p (miRNAs w/seed AUCUGAG), miR-328-3p (and other miRNAs wiseed UGGCCCU), miR-330-3p (and other miRNAs w/seed CAAAGCA),
miR-331-3p (miRNAs w/seed CCCCUGG), miR-344a-5p (and other miRNAs w/seed CAGGCUC), miR-3473f (miRNAs wiseed AAAUAGG), miR-3542 (and other miRNAs w/seed AGGCUCU)...(more)

mir-21

Location

Extracellular Spac‘

— Sample to Insight
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sssss  Search diseases and functions

— QIAGEN

A Search (Diseases and functions) : Non-small cell lung carcinoma

Genes and Chemicals Diseases and Functions

Add To My Pathway Add To My List Annotations Show Findings Effect on Function BioProfiler Activity Plot Show Functions Expand Functions »
The search for Non-small cell carcinoma matched 1 diseases and functions. 4
lDiseases & Functions / T Associated Molecu‘l
Matching Diseases & Functions 4528
v Organismal Injury and Abnormalities 4528
4528
4528
v || Cancer 4528
v non-small cell carcinoma 4528
> Non-small cell carcingma 4528
. Effect On Function - O X
Add To My Pathway Afld To My List Annotations Show Findings E® & ShowFunctions Expand Functions
Process I # Molecules
1 Process ‘
v Non-small cell carcinoma 4528
> affects Non-small cell carcinoma (4148/4528)
> decreases Non-small cell carcinoma (427/4528)
> increases Non-small cell carcinoma (49/4528)

— Sample to Insight
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— QIAGEN

Profile key immune molecules in the context of cancer kS

>4

A Search (Diseases and functions) : Non-small cell lung carcinoma
A BioProfiler: Cytokine

BioProfiler
Add To My Pathway Add To My List Display as Network Create Dataset Limit to Dataset E] =
Molecule Disease or Function Evidence
Symbol T! Meolecule Type W X Molecule Activity T % Effect on Disease... [T/ X/ Disease or Function T Mutation evidence |T| /X Biomarker Applic.. T /¥ Species Evidence T
AlIMP1 cytokine unknown change in actity  affects Lung squamous cell ¢... all 1 unclassified mutation not applicable Human
| ool cytokine decreased activity affects Lung adenocarcinoma  all 2 wild type not applicable Human
CxcLs cytokine increased activity affects n-small cell lung carc all 1 wild type efficacy Human
IFNATD cytokine unknown change in activi affects Lung squamous cell c... all 1 missense not applicable Human
IFMNAS cytokine unknown change in activity | affects Lung Ndenccarcinoma  all 1 missense not applicable Human
P IFNG cytokine decreased activity,increase. .. \affects,increases Lung addgocarcinoma  all 2 homozygous knockoutwil..  not applicable Human,Mouse
PiL10 cytokine increased activity, unknown... Lung adendcarcinoma  all 2 heterozygous,nonsense,wil... not applicable Human
IL1A cytokine increased activity Mon-small ceNung carc all 1 wild type efficacy Human
PiL1B cytokine increased activity Advanced non-axgall... all 24 wild type not applicable Human
IL36G cytokine unknown change in activity Lung adenccarcindga all 1 missense not applicable Human
ILS cytokine unknown change in activity Lung adenocarcinomd all 1 unclassified mutation not applicable Human
PiLe cytokine increased activity, unknowr... Lung adenocarcinoma unclassified mutation,wild ... efficacy,not applicable Human
MNAMPT cytokine J unknown change in activity Adenccarcinoma in ri... missense not applicable Human
PF4V1 cytokine 4 unknown change in activity Lung adenccarcincma missense not applicable Human
sce2 Molecule Types known change infnqolecule Activity ecarcinofe et on Disease or Function not applicable Human
P SPP1 @) Unfiltered reased activity,ur adenoca not applicable Human,Mouse
P TINP1 Senax B/ aec Prosios reased activity Select all sgquamo Select all unspecified application Human
P THF Ovogs aad Chamsicab creased activity decreased activity hiced non affects not applicable Human
Select from list below
TMHFSF11 reased activity increased activity earrange decreases not applicable Human
THFSF13 reased activity unknown change in activity Emall cell directionality not applicable not applicable Human
WNT2 reased activity Emall cell E not applicable Human
Increases
WWHNTTA reased activity opment not applicable Uncategorized
Apply Cancel Apply Cancel Apply Cancel
— Sample to Insight
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Search pathways and lists

A Search : Tumor Microenvironment Pathway

Genes and Chemicals  Diseases and Functions ~ Pathways and Lists

Customize Table H

The search for Tumor Microenvironment Pathway matched 1 items.

# Name Matched Term Pathway Categol Type ¥ Location
0 Tumor Microenvironment Pathway Cancer Signaling pathw Libraries > Ingenuity Canonical Pathways > Signalin
Canonical Pathways - 0O X
® Tumor Microe
H B Edit & | Build Overlay Path Designer Pattern Search  View: ?: < Zoom: »
Tumor Microenvironment Pathway
&
€«
A 4 ! L o
+ :

— Sample to Insight
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83832 Search pathways and lists : pathway overlay

— QIAGEN

A Search : Tumor Microenvironment Pathway

A pathway overlay

Canonical Pathways - 0 X
M Tumor Microe
B "é} % Edit: Sl Build Overlay Path Designer Pattern Search  View: : : =~ Zoom: @& »
» Tumor Microenvironment Pathway 1
Overlay: HCC_510-Cancer Drivers (patient 510, GSE33294) - 2022-10-01 11:55 AM, Variant Loss/Gain
AP 7 To 0.0 00T hide
«il» L i ry Prediction Legend
A 4 oL NG more extreme in dataset less
A 1 A ENTA @ Increased measurement )
+ 2] =
o Decreased measurement {_ )
more confidence less
4 ) @ Predicted activation ()
1 e < W0 —
? - -0 @ Predictedinhibition )
- [ O ) } Glow Indicates activity .
N\ [R H—n when opposite
N\ o
B UL 10\ LR of measurement &
§ 77T ] (
I 4 ORI SR 2 Predicted Relationships
] t ‘ \ Leads to activation
Bm 0 = ‘ ¢ m—— | eads to inhibition
0 0 = B O Fipdings inconsistent
gm N with state of downstream
o N f molecule
Effect not predicted
.
El=lugny N [u]=
"a7l| m 5
] ]

© 2000-2022 QIAGEN. All rights reserved.
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sssse  Search databases and analyses

— QIAGEN

A Search : non small cell lung carcinoma

Search Results - o X

Genes and Chemicals  Diseases and Functions  Pathways and Lists ~ Datasets and Analyses

Search Results

Showing first 10000 results out of 139003 in 3847ms for query [non small cell lung carcinoma ] ; Libraries > OmicSoft > DiseaseLand > HumanDisease > Analyses

Folder Types 1- normal control [peripheral blood] NA 28292

® dataset (71240)

@ analysis (67763) Case/Control Differences
Projects

Case Control
@ LINCS (51270) -
Ildescrioti CD56brightCD16- CD56brightCD16-
Add to Comparison Customize Table Crea... 2022/..-2022/..(1/250) v cacesiphion peripheral blood NK cell | decidual NK cell
Name Type T Creation Date case.diseaseste diseasestate | normal control disease control
1- normal control [peripheral blood] NA 28292 analysis 2022/10/10 13:46:35 normal control S peripheral blood Saciim
1- normal control [peripheral blood] NA 28953 analysis 2022/10/10 13:46:16 normal control
1- normal control [peripheral blood] NA 29079 analysis 2022/10/10 13:45:55 normal control
1- normal control [peripheral blood] NA 29411 analysis 2022/10/10 13:45:16 normal control Comparison Context
1- normal control [peripheral blood] NA 3445 analysis 2022/10/10 13:44:31 normal control
1- normal control [peripheral blood] NA 5347 analysis 2022/10/10 13:44:11 normal control cellmarkers CD3-CD56brightCD16-
1- normal control [peripheral blood] NA 7009 analysis 2022/10/10 13:43:50 normal control celltype NK cell
1- normal control [peripheral blood] NA 7148 analysis 2022/10/10 13:43:31 normal control comparisoncategory CellType1 vs. CellType2
1- normal control [peripheral blood] NA 8447 analysis 2022/10/10 13:43:09 normal control CellDescription => CD56brightCD16-
1- normal control [peripheral blood] NA 8492 analysis 2022/10/10 13:42:43 normal control comparisoncontrast peripheral blood NK cell vs CD56brightCD16-
1- normal control [peripheral blood] NA 8743 analysis 2022/10/10 13:42:23 normal control decidual NK cell
1- normal control [peripheral blood] T1D patient serum 13820 analysis 2022/10/10 13:42:03 normal control organism human
1- normal control [peripheral blood] T1D patient serum 13821 analysis 2022/10/10 13:41:40 normal control platformname Affymetrix HG-U133A
1- normal control [peripheral blood] Transfection_TET1 catalytic ... analysis 2022/10/10 13:41:18 normal control treatment NA
1- normal control [peripheral blood] VSL3 normal patient plasm... analysis 2022/10/10 13:40:53 normal control
1- normal control [peripheral blood] aAPC_A2 loaded with A2_...  analysis 2022/10/10 13:40:26 normal control
1- normal control [peripheral blood] abatacept treated T1D patie... analysis 2022/10/10 13:39:58 normal control All Experiment Metadata
1- normal control [peripheral blood] all-trans retinoic acid (ATR... analysis 2022/10/10 13:38:53 normal control . .
[pe -p 1 ) ) ¢ Iys- e case.celldescription CD56brightCD16- peripheral blood NK cell

1- normal control [peripheral blood] anakinra T1D patient plasm... analysis 2022/10/10 13:38:34 normal control .
P e e B S L N e e G T S case.cellmarkers CD3-CD56brightCD16-

— Sample to Insight .
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Live Demo

Case Study: Investigating the
tumor microenvironment




ssss EXxplore key target molecules and disease indications &
IAGE

o
Z00

Construct networks based on key targets and predict molecule activity

Review 2> Curr Pharm Des. 2017;23(32):4893-4905. doi: 10.2174/1381612823666170613080919.

Targeting the Tumor Microenvironment by
Intervention in Interleukin-1 Biology

Elena Voronov 1, Ron N Apte

— Sample to Insight
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Build networks linking molecules to the TME and
_ é‘,,éiﬁ disease endpoints

A Search: IL1B, Non-small cell lung carcinoma, Tumor Microenvironment Pathway
A Path Explore: activation, causation, inhibition

:-tﬁ - gl] Zoom: @l Export: Al Y @ E.
HETS
«ilv

A 4

+

I ,LO, RB, T, TR (48)

- / \

P “co (33 ~
P C '~ ~
Non-small cﬂ@caromoma Tumor M|cromﬁ1ment Pathway
Fat
Add To My Pathway Highlight View  Shortest Paths + 1 (54) -~ Paths 1-50
Paths Set A Molecules Node 1 Set B Molecules

1 IL1B MFKE (complex) Tumer Microenvironment Pathway
2 IL1B EGFR Men-small cell lung carcinema
3 IL1B MFEB1 Tumor Microenvironment Pathway
4 IL1B ERK1/2 Tumor Microenvironment Pathway
5 IL1B Apl Tumor Microenvirenment Pathway
6 IL1B MAPK1 Tumer Microenvironment Pathway
7 IL1B RELA Tumor Microenvironment Pathway

— Sample to Insight
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sesee Predict molecule activity of IL1B

00000
— QIAGEN

A MAP: IL1B Increased
A Lead to Tumor Microenvironment Pathway

A Correlation Non-small cell lung carcinoma

e
\—( PI3K ?\plm()
\

\ | T¢Ba

~—Tumor M&croengnrmnt Pathway

— Sample to Insight
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eseee Predict molecule activity of IL1B

00000
— QIAGEN

A MAP: IL1B

A Lead to Tumor Microenvironment Pathway inhibition

A Correlation Non-small cell lung carcinoma inhibition

E PI3K (Binplex)
/'y

ToffBbta

Non-small o&ﬁ BBRBINOME o s s s e o e s e s

M‘xxoalﬁ\ment Pathway

— Sample to Insight
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Live Demo
Data Upload




Data Upload Workflow

" YYY?Y |
LA 4 4 44
00000

— QIAGEN

ID, Observation Dataset Preparation

Annotated Dataset

T> T

A Create Core Analysis y
A Expression type Analyze Dataset
A Measurement type

A Create Expression Analysis
A Criteria
A Cutoffs

Summary A/
Diseases/Disorders Expression Ana|ysis
Canonical Pathways

Upstream regulators

Interaction Network

To T To Do I

— Sample to Insight
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Formatting transcriptomics data before uploading to IP (

00000
00000
— QIAGEN
IDs (required) e Ratio, fold change, etc. (recommended)
I l ¢ Significance (optional)
A B C D E
1 geneid UCvsNormal.Log2FoldChange UCvsNormal.pval 52wksVedolizumabvsBaseline.Log2FoldChange 52wksVedolizumabvsBaseline.pval
2 |DDX11L1 -0.1067 0.2878 0.1183 0.1624
3 'WASH7P -0.1883 0.0097 0.3063 0.0006
4 |FAM138F -0.0761 0.4699 0.2466 0.0191
5 |OR4F5 0.1474 0.5311 0.1713 02913
6 |LOC729737 0.4789 0.0017 0.029 0.8331
7 |LOC100133331 0.4789 0.0017 0.029 0.8331
8 LOC100132062 0.4789 0.0017 0.029 0.8331
9 OR4F29 0.2495 0.2389 0.2181 0.1887
10 | JA429831 0.1215 0.3338 0.2556 0.0004
| Il ]
Observation 1 Observation 2

Common identifier types

+ Arrays from Affymetrix, lllumina, etc.

* Gene symbols (Entrez or HUGO) + Xls, .xIsx, .csv (Excel tables)

* Ensembl, RefSeq, UCSC, etc.

Accepted file formats )
IDs are the only required column

xt (tab-delimited text files)
Change measurements are needed

for IPA to make activity predictions

diff (Cuffdiff output)

— Sample to Insight
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Formatting proteomics data before uploading to IP

— QIAGEN

W 00 N O AW N -

IDs (required)

|

A

Proteins

P00738
P01008
P01011
P04003
P06681
P05155
P02748
P02763
Q14520
Q08380
QI9BXR6
P03951
P08185
P05090

B
Fold change

0.592740341
0.25826353
0.47378079

0.312321917

0.272046102

0.429462469

0.580232999

0.555940063

0.368464274

0.536007179

0.332814513

0.306633696

0.304349939

0.302847519

v
C

P_value

0.000671209
0.000155027
0.000628734
2.2507E-05
0.001374078
4.19294E-05
0.002252137
0.00014192
9.75518E-05
0.000258392
0.00075662
0.000594476
1.12204E-05

0.000817844

v
D

P_value_adjust

0.016736513
0.006454004
0.016577608
0.001618456
0.027869114
0.002551241
0.038734209
0.006236575
0.004786156
0.009290371
0.01813594
0.016236342
0.000914984
0.018730825

Observation 1

Ratio, fold change, etc. (recommended)

Significance (optional)

Common protein IDs

* Ensembl

+ Gene symbols (Entrez or HUGO)
* GenPept and GenBank

International Protein Index

UniProt and SwissProt

UniProt ID conversion tool:

* https://www.uniprot.org/mapping/

Phosphorylation changes (ratio, fold change, etc.) and sites are supported, but these columns must be assigned

— Sample to Insight
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sssss  Formatting metabolomics data before uploading to
N

— Sample to Insight
37



