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Analyzing genetic risk locations from GWAS in relation to vital
genes and pathways using QIAGEN Ingenuity Pathway Analysis

Grace Chou BER BEXEHFES
Bryce Lin MXE #&IE Bioinfo@GGA.ASIA
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4443 Agenda B B R R
— QIAGEN |

 Introduction to QIAGEN Ingenuity Pathway Analysis

* Analyzing risk loci using IPA
- Data format
- Data upload and analysis setup
- Core analysis

« Comparing between risk loci analysis
- Comparison Analysis
- Compare

* Querying IPA’'s Knowledge base
- Custom network construction for risk loci associated genes
- Contextualization using public data

¢ Summary

— Sample to Insight




00006 IPA Training Account & Demo Data & AHE R .

— QIAGEN

Account: ipaXX@ingenuity.com
(XX=01~45)
Password: 9-StrOngP @ & &IPA

Expired until 10/20

Download website: https://tinyurl.com/GGAIPA
Dataset: https://tinyurl.com/GGAdataset
Client: (IPA Login)

— Sample to Insight
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4444~ Choose your IPA installer f B\ B B (R R L

eees8@
Ingenuity
Pathway '%
Analysis

— QIAGEN
Install IPA on your computer

This installer will enable you to access IPA like other deskiop applications on your computer (though still requiring an internet connection).

Note: This is all you need to run IPA. It is not necessary to install Java separately from IPA.

Click on the button below to download the installer

IPA for Windows (64-bit) (Installer recommended for your computer)

Other options:

|PA for 32-bit Windows
|PA for macOS

For more information see this help page.

Note: If you have trouble installing or logging in with the IPA client, please click here for an alternate method to launch IPA.

Looking for more information about IPA2 Click here.

— Sample to Insight
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44444 The large-scale organization of metabolic networks > 57| B 2 (X 210z

— QIAGEN

Exponential @ Scale-free

Despite significant variation in their individual
constituents and pathways, these metabolic networks
have the same topological scaling properties and show
striking similarities to the inherent organization of o,
complex non-biological systems. This may indicate that
metabolic organization is not only identical for all living
organisms, but also complies with the design principles
of robust and error-tolerant scale-free networks, and
may represent a common blueprint for the large-scale
organization of interactions among all cellular
constituents. |

K log k

P(k)
log Plk)
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Nature 407, 651-654 (2000)
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Lethality and centrality in protein networks

— QIAGEN
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The most highly connected

Nature 411, 41-42 (2001)
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4443 Measurement of topology
— QIAGEN
,f”-ll.
Degree f . Closeness
Number of Which node can most easily
connections? reach all other nodes in a
’f graph or subgraph?

“A” has a high degree
“B” is closest with the fewest

hops in its subgraph

PageRank

Which node is the most important?

Betweenness
Which node has the most control
over flow between nodes and
groups?

“D” is foremost based on number & weighting of
in-links

“C” is a bridge “E” is next, due to the influence of D’s link

(Source: Needham & Hodler, 2019)

— Sample to Insight
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NIP1 elF3 sub-complex
HHF 1
CDC73 RRP
1 PT16 ORPG1 O O
RT1
YLR003C
POB
R LEO1 CKIl comple
PAF1 O ~ HOT
CKA1
\ TF1 FACT complex “RATED CHD!
HOTTINY P33 HHF 1
SSA4 LR0O03C 4 YKLO88W
YKLO88W e,
ROK1 cDc7A~ 8P :
RRP7
PAF1 complex
A B

— Sample to Insight

*https://doi.org/10.1371/journal.pcbi. 1000108




00006 Histone Protein Interactions and Neighbouring Proteins B FAEE R 1

— QIAGEN

' ORC Complex

Histones proteins
Part of SWR1

"} FACT Complex

\\\\\

-~

) Proteins containing
P-Loop domains

DX A
CNERED HHT2

*

ORCA
\[/
RS PILA
N SWR1
RVB1\ YD ARP4
Oswcs
A B

*https://doi.org/10.1371/journal.pcbi.1000108
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— QIAGEN

Models can identify the areas of influence of
proteins leading to undesired effects, and to
explore how they are related to network
connectivity.

* |dentifying potential drug targets

* Designing the toxicity tests

* Highlighting the existence of validated drug targets
for a given therapeutic indication in key enclaves of
the network describing a different disease, thereby
suggesting candidates for drug repurposing (i.e.
finding new indications for a target).

Clinical aeffects

©

Headache ©) -

Liver toxicity @

Disease-associated networks

C

TRENDS in PFharmacological Sciences

— Sample to Insight
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Why are we using [PA?

B =7 Bt L R B {1

— QIAGEN

— Sample to Insight

Relationship

With other
Observation

V. ¥, o

What is the difference?

( What are the

relationship
between each
molecules?
\

4

!

Your

dataset

pathway

A
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\_

\
What do they
relate to each

other?

%
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00000 Ingenuity Pathway Analysis is powered by our knowledge base & o |t B (A R L
— QIAGEN .

Updated weekly with the latest 12+ million findings curated Decades of accumulated knowledge

clinical trials and manuscripts using controlled vocabulary mapped in directional networks
EGF - EGFR
[one of many] e

&
p Type: activation EGF cetuximab
Direction: directional
Effect: increases
[ Directness:  direct +
Tissue: epithelial cells Metastatic colorectal cancer
o v Location: plasma membrane gs
ﬁrﬂ' Source: PMID: 17909010 Sl I:":b
— _ v

Non-small cell lung carcinoma
A ® > . EGFR
PI3K (complex)

cetuximab - EGFR Glioblastoma

> | K [one of many] .
// \ Type: phosphorylation Akt O

& Direction: directional Apoptosis
@ Effect: decreases + O
Cell line: CaR1 cells Metastasis Proliferation of cells
O Organism: h
ganism: uman
Experiment: immunoblot

Source: PMID: 23213241

Colorectal Cancer Metastasis Signaling

— Sample to Insight

13



Using IPA to Discover Relationships in Experimental Data

B bt L R & i

— QIAGEN

— Sample to Insight

Gene
Protein
Metabolite
Drug

Gene
Protein
Metabolite
Drug

Biomarker

Pathway

Function

Disease

Toxicity

Relationships

i g
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Every connection

in IPA is backed by literature findings

&

%II

Bt 2[R &R iz

— QIAGEN

Relationship Summary X
View relationships between:GFAP|HSPAS ~ Add Relationship

Click Add Relationship to create a custom relationship.

Latest Ingenuity Findings (Click link above to see all)
Ingenuity Relationships

expression [10]

In primary culture astrocytes from brain of 18.5
day-old embryonic mouse, mutation of mouse Gfap ‘

Tr

!’..__- - __. .'I D
NFATC4

gene to mutant mouse Gfap gene (knockout) in
18.5 day-old embryonic mouse decreases
expression of mouse Bip [HspaS] mRNA in
primary culture astrocytes from brain of 18.5 day-old
embryonic mouse that is increased by transgenic
HIV-1 tat protein.

nrotsin-nrotein interactione 1

FAFLASERE IR AP LSRR SRRLALS ARasriis L & )

;lndiug of human GEAP protein and human
HSPAS protein occurs.

0K

Relationship Summary X
View relationships bet HSPA5|Alzheimer disease  Add Relationship

Cick Add Relationship to create a custom relationship.

Latest Ingenuity Findings (Click link above to see all)

Ingenuity Relationships

correlation [1]

Upregulation of human GRP78 [HSPAS] mRNA in cerebral

cortex from human is associated with Alzheimer’s disease
in human.

oK

— Sample to Insight
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Relationship Summary *
View relationships between:GFAP|EIF2A  Add Relationship

Cick Add Relationship to create a custom relationship.

Latest Ingenuity Findings (Click ii};k above to see all)
Ingenuity Relationships

activation [7]

In primary culture astrocytes from brain of 18.5
> day-old embryonic mouse, mutation of mouse

-~ \\ SLC6A4
NEFL
\
\ b
SOAT!  pSEN?

\
\
A

HMGB1
<% A
P§5N1 SYVN1
) Y

PIKIR1G G1pd
\ TP53
| CASR1// M/

ALB E;:)
F2A

#
/

EIFAEBP1

APLP:

DNWL ) {
g 5 ; /?
/

Alzheimer disease

Gfap gene to mutant mouse Gfap gene
{knockout) in 18.5 day-old embryonic mouse
decreases phosphorylation of mouse Eif2a
protein in primary culture astrocytes from brain of
18.5 day-old embryonic mouse that is increased by
transgenic HIV-1 tat protein.

In primary culture astrocytes from brain of 18.5
day-old embryonic mouse, mutation of mouse

Relationship Summary X
View relationships between:EIF2A|Alzheimer disease Add Relationship

Click Add Relationship to create a customn relationship.

Latest Ingenuity Findings (Click link above to see all)
Ingenuity Relationships
correlation [2]
Upregulation of phosphorylated (S51) mouse Eif2a protein
is associated with Alzheimer's disease in aged APPPS1
mouse.

0K
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OmicSoft Lands and findings in QIAGEN IPA

a7\ Bt 2 [ 81U

— QIAGEN

— Sample to Insight

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

Lands provide expression data to QIAGEN [PA

DNA-Seq:
SNPs,
mutations
CNVs

9.

Gene expression:
RNA-seq,

O microarray

>375,000
samples

RNA-seq:
SNPs,
mutations

9.

DNA
methylation, G
protein

expression

RNA-seq:
Fusions, exon
Junctions

QIAGEN OmicSoft Land

Platform

eQTL
sensitivity

(1C50),
clinical data

———

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

GEO

SRA @ @ ArrayExpress

Cancer Cell Line @ The Cancer
Encyclopedia Genome Atlas
International
Cancer Genome and others
Consortium

Land Repository Datasets Q3 2022 Datasets Q4 2022
HumanDisease 31,041 32,092

] MouseDisease 24,411 24,506
Diseaseland RAIDiass 7000 7900
LINCS 28,234 28,234

OncoHuman (Formerly OncoGEQ) 13,360 14,131

OncoMouse 1,054 1,054

TCGA 4,438 4,438

Oncoland MetastaticCancer 81 81
Hematology 4,267 4,267

Pediatrics 444 ddd

ENCODE RNA Binding 486 486

SingleCellHuman 194 194

SingleCellHumanUmi 2056 2056

£ SingleCellHumanUmiLite 603 603
Single Cell Land SingleCellHumanHCL 1476 1476
SingleCeliMouse 81 81

SingleCellMouseUmi 1,457 1457

SingleCellMouseUmiLite 115 115

Normal Cells and Tissues  Human Tissues (GTEx) 52 1312

Increase
1,051
95

771

1,260
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44444 Species support within IPA B AR R
— QIAGEN
Fully supported: IPA can remap orthologous identifiers from the following species:

* Arabidopsis thaliana (Thale cress) * Horse (Equus caballus)

Human «  Bat (Rhinolophus ferrumequinum) «  Human (Homo sapiens)
«  Caenorhabditis elegans *  Mouse (Mus musculus)
« Cat (domestic, Felis catus) * Pig (Sus scrofa)
*  Chicken (Gallus gallus) « Rabbit (Oryctolagus cuniculus)

Mouse *  Chimpanzee (Pan troglodytes) *  Rainbow trout (Oncorhynchus mykiss)

*  Chinese hamster (Cricetulus griseus, CHO-K1)
*  Cow (Bos taurus)

« Crab-eating macaque (Macaca fascicularis)

* Dog (Canis lupus familiaris)

«  Fruit fly (Drosophila melanogaster)

*  Golden hamster (Mesocricetus auratus)

*  Guinea pig, domestic (Cavia porcellus)

Rat (Rattus norvegicus)

Rhesus Monkey (Macaca mulatta)
Saccharomyces cerevisiae
Schizosaccharomyces pombe

Western clawed frog (Xenopus tropicalis)

Zebrafish (Danio rerio)

— Sample to Insight
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— QIAGEN

— Sample to Insight

Multi-omics data analysis using QIAGEN IPA

&

Bt 2[R &R iz

scRNA-seq
Microarray
Nanostring
gPCR
ChlP-seq
Proteomics
Metabolomics
RNAI
CRISPR

WGS/WES etc.

>IPA

Activation z-score - - Eg E§a *E %E
-6.040 5667 2= AR
2 @ 8 9
® 8 = B g B
= Egggﬁ'gggs
T 88FEEsSg2
T C B cC o8B o T %
£ dEEspREg2
2 = o & 8o & E o &
@ oo SR < TR T - R - R TR
O
| Oxidative Phosphorylation

Mitochondrial Dysfunction

i

f

8

Coronavirus Pathogenesis Pathway

Neutrophil Extracellular Trap Signaling Pathway
Granzyme A Signaling

LXR/RXR Activation

Fatty Acid B-oxidation |

Macrophage Alternative Activation Signaling Pathway

EIF2 Signaling

Xenobiotic Metabolism PXR Signaling Pathway
Neurovascular Coupling Signaling Pathway
Ethanol Degradation IV

Ethanol Degradation I

Oxidative Ethanol Degradation IlI

MicroRNA Biogenesis Signaling Pathway
Superpathway of Citrulline Metabolism
Superpathway of Cholesterol Biosynthesis
Glutaryl-CoA Degradation

IGF-1 Signaling

Xenobiotic Metabolism AHR Signaling Pathway
RHOA Signaling

Xenobiotic Metabolism General Signaling Pathway
Glutathione-mediated Detoxification

Sirtuin Signaling Pathway

Ribonucleotide Reductase Signaling Pathway
CREB Signaling in Neurons

Salvage Pathways of Pyrimidine Ribonucleotides
Superpathway of Methionine Degradation

18



PSSP
ePee®

Supported Identifiers for Data Upload

&7\ M6 2 (K] 111

— QIAGEN

— Sample to Insight

Get more complete mapping during dataset upload!

Affymetrix
(na36)

Agilent

Life Tech
(ABI)

Codelink

[llumina

Ingenuity

Entrez Gene
(2020/10)

GenBank
(239)

Symbol-human
(HUGO/ HGNC,
EG)

Symbol- mouse
(EG)

Symbol- rat
(EG)

GI Number

UniGene

GenPept

International
Protein Index
(IPI)

UniProt/
Swiss-Prot

Accession
(2020_03)

Ensembl
(101)

RefSeq
(human -
mouse)

UCSC (hg18)

UCSC (hg19)

UCSC (hg38)

miRBase
(mature)

miRBase
(stemloop)

Affy SNP
IDs

dbSNP

CAS Registry
Number

HMDB

KEGG

PubChem CID

19



4444 [PA was cited in paper to study severe COVID-19 B TR E R B

— QIAGEN

Here is one latest paper submitted to medRxiv using IPA to identify potential protein and metabolite biomarkers in severe COVID-19
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.

m positive z-score ~ z-score=0 M negative z-scor

<
. O
\\& =
@
Y <
mn Zz P
A o
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s 46 8 0 8
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5
LCP1 I I
== " 0 (=)] = = (o)} c w0 (o)}
- A € 5 8 £ =8 § 28 £
® ) Complex/Group T ﬁ ® - S % ¥ E o =
LgG 1 st . c > > € B3 > g8 ¢
_J AGER] G-protein Coupled =l f\' = o 0B 17} 3 _g_ o
— L Receptor h < 2 D _g 3] = ¥ o )
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© ¥ e
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https: //www.medrxiv.org/content/10.1101/2020.04.07.20054585v1

— Sample to Insight
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4443 Multi-Omics Analysis using IPA - a7\, B B [ 8L

— QIAGEN

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

Transcriptomics, proteomics and metabolic changes in the postnatal mouse
heart identified by QIAGEN IPA and OmicSoft

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
T ,- ‘.- ’_”‘I-:: - wmm e — .:-
MYocD -glucose
o PPARGC1A ‘.,_ 9
SREBFZ CCND1 - = UCP1
ey TPS3 . PPARGC1A
ea IRF4 . I ICMT
NKX2-3 FOX03 .
g:: Esrra P PA P\G C 1 B
copm HNF4A
ki PPARGC1B —
MITF TFAM
T KLF15 X
RB1 MYC
#:I KDM5A
ooy i MYCN
KDMS 0 . PDXI
MA : NRIP1
GaTAL '} HSF2
el K. | NFE2L.2
TCF3 HIF1A
s y XBP1
iy - TCF7L2
SMARCA4 . NFE2L1
:r':;la ey SOX4
PPARGC1A - Me—— :;24
Cewa 8 ATF4

IRF1 '
RELA - -
ETS2

https://go.giagen.com/IPA-multi-omics-analysis-webinar

— Sample to Insight
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What's new in the IPA spring release?

=[]}

LB

=3F3} 4]

— QIAGEN

— Sample to Insight

Identify potential cell types based on the set of genes on networks and pathways

Overlay :Cell and Tissues

Overlay: Cells and Tissues

0 De displayed on pathway.
Cells and Tissues

Relevant Cells and Tissues
physiological system
immune system
leukocytes
mononuclear leukocytes
lymphocytes
T lymphocytes
+ innate lymphoid cells
v type 1 innate lymphoid cells
v natural killer cells
B lymphocytes
monocytes
phagocytes
antigen presenting cells
myeloid leukocytes
hematolymphoid system
digestive system
endocrine system
genitourinary system
neuromuscular system
physiological system component
skeletomuscular system
vascular system
eukaryotic cells
gross anatomical part

Mode Label g

p-value

4.87E-25 - 1E0
4.87E-25 - 1E0
4.87E-25 - 1E0
4.87E-25 - 1.12E-1
4.87E-25 - 1.79E-3
4.87E-25

2.04E-20 - 2.04E-20
2.04E-20 - 2.04E-20
2.04E-20

1.79E-3 - 1.78E-3
1.12E-1
1.12E-1-1E0
3.17E-1 - 1E0
1.12E-1 - 1E0
4.87E-25 - 1E0
1.49E-1 - 1E0
1.49E-1 - 1E0
5.27E-1 - 1E0

1E0 - 1EO
1.49E-1-1E0

1E0 - 1EQ

5.99E-1 - 5.99E-1
4.87E-25 - 1E0
1.49E-1 - 1EO

Interactive OFF

1E HUMAN PROTEIN ATLAS*

< Overlay: natural killer cells vs rest - 2023-02-28 12:42 PM, Expr Log Ratio

@

# Molec...

26 ALB, CBLB, CCL3, CD244, CLICS, ...
26 ALB, CBLB, CCL3, CD244, CLICS, ...
25 CBLB, CCL3, CD244, CLIC3, ETS1...
25 CBLB, CCL3, CD244, CLIC3, ETS1...
24 CBLB, CCL3, CD244, CLIC3, ETS1...
24 CBLB, CCL3, CD244, CLIC3, ETS1...
21 CBLB, CD244, ETS1, FASLG, FYN, ...
18 CD244, CLIC3, ETS1, FASLG, FYN,...
18 CD244, CLICS, ETS1, FASLG, FYN,...
18 CD244, CLIC3, ET51, FASLG, FYN,...
CCL3, KLRC4-KLRK1/KLRK1, PRF...
CD244, HLA-A, SLAMF7
23 CBLB, CCL3, CD244, CLIC3, ETS1...
22 CBLB, CCL3, CD244, CLIC3, ETS1...
5 CCL3, CD244, HLA-A, HSPATA/HS...
25 CBLB, CCL3, CD244, CLIC3, ETS1...
5 ALB, CCL3, CD244, HLA-A, IL32
HLA-A, IL32, RASA2, STAT4
CCL3, CLIC3, FYN, HSPATA/HSPA...
6 CBLB, FYN, HSPA1A/HSPA1E, RA...
13 ALB, CBLB, CCL3, CD244, CLICS, ...
HSPA1A/HSPA1B
1 ETS1
26 ALB, CBLB, CCL3, CD244, CLIC3, ...
16 ALB, CBLB, CCL3, CD244, CLIC3, ...

Molecules

-

W o

~-~ &

>

¥« Show Legend
€l
' Lxl:'.lchnI:.!r Space Othar
1
+ m
FASLG ALB .
_ ; =
Plomir ] IFNG
Plasna Membrane
? 1
- CD244 .
NCR1
FYN
KLRC4-KLRK1/KLRK1® i
ILAMFT .
KLRC1
1 .
@ TIGIT
PTPRCAP o
Syt e — NGR3——— — —Killing of cells
. . :
- @
RASAZ GNLY ;
i -
A GzZMB
PRF1 _
HSPATA/HSPA1B* ; ®
@ SH2D1B
SHZD1A
T ——e - :
|
STATY | ]
. cLica
CBLB ETe

Enrichment of natural killer enriched genes on a network.
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What's new in the IPA spring release?

-4 TE:

< (X B iz

— QIAGEN

Causally score My Pathways in Core Analysis

— Sample to Insight

Project Manager X
A-Z Sort Refresh
> [ Analyses
" Comparison Analyses .

"W Biomarker Filter Results

"W Biomarker Comparison Analyses
" MicroRNA Target Filter Results
"W BioProfiler Results

W IsoProfiler Results

© = My Pathways

B p53 Signaling
B EMT key TF
[ ILK Signaling

=] Endocannabinoid Neuronal synapse

B Prolactin Signaling
[B Oxytocin In Brain Signaling Pathway
B My Lists

ESRP2

A custom My Pathway with nodes assigned by the user as activated (red) or green (inhibited).

i CLDN{
SNAI1 '

JEPCAM

Disassembly of intercellular junctions '

' SNAI2 SMAD6
. RUNX2
Epithelial-mesenchymal tran_sitit:h of epithelial cell lines
/ZEB2 - ' -
/ - . TWIST1
Differentiation of mesenchymal cells
TNFRSF11B

ZEB1

eret, @D
FOXA1

A
. AFP

VIM

GRHL2

LAMC2
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What's new in the IPA spring release?

a7\ Bt 2 [ 81U

— QIAGEN

Causally score My Pathways in Core Analysis

— Sample to Insight

Canonical Pathways My Pathways

Customize Chart Vertical Bar Chart

7 molecule(s) associated with EMT key TF [Ratio: 7/18 (0.389)] [z-score: 2.646] [p-value: 1.66E-05]

B g O

+ Add/Remove column(s)jy Expected
. X Exprinte... X

Add To My Pathway Add To My List

Symbol  Entrez G... * Identifier

RefSeq
CDH1 cadherin 1 NM_004360
EPCAM epithelial cell adhe NM_002354
ESRP2 epithelial splicing NM_024939
FOXA1 forkhead box A1 NM_004496
GRHL2 grainyhead like tri NM_024915
RUNX2* RUNX family tran: NM_001015051
ZEB1* zinc finger E-box | NR_024285*

Selected/Total molecules: 0/ 7

Causally scoring a My Pathway.

-log(p-value)

v B B R O

M positive z-score

z-score =0 W negative z-score

no activity pattem available

5.0

4.5

4.0

3.5

3.0

2.5

2.0

0.5

0.0

Create Dataset

Measurement
Expr Fold... *
+-691.312
4-91.899
+-15.577

+-124.470
4--896.809
+11.806
+370.248

Customize Table

EMT key TF

911412.090
92292.211
13772.022
251877.977
131150.552
7075.378
585.442

Gastroenteritis

View Report

X Types)

. other
. other

other

transcription re...
transcription re...
transcription re...
transcription re...

diagnosis, . ...
unspecifi... ...

disease p......

disease p......

® 0

Open Pathway

* Biomarke... * Drug(s) X

all 4
all1 adecatu... ..all8

all 1

all 3
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Set the “User Dataset” as the reference set when uploading a dataset

1. Select File Format: Flexible Format v @
2. Contains Column Header: ®) Yes No
3. Select Identifier Type: Please assign at least one column below as “ID”, and assit

Assign additional columns as ID to improve mapping cover

4. Array platform used for experiments: B\[el85 e =lofii (=l ETolol[ToF216] (2 Select relevant array

5. Use the dropdown menus to specify tHRSEET@BEIEEL observations.

Affymetrix >
Raw Data (18589)  Dataset Summary Agilent >
- CodeLink > |
Edit Observation Names Infer C .
lllumina >
. . . . . N
ID/Observation Name ID Life Technologies (Applied Biosystems)
Not specified/applicable
Measurement/Annotation '
Ensembl v |
1 ID P-value Bonferroni
2 ENSMUSGO00000051...| 0.8708015979022331 1.0
3 ENSMUSGO00000025...| 4.504633100231221... 8.57456910629013E...
4 ENSMUSGO00000033...| 6.221800613621819... 1.184319746802913...
5 ENSMUSGO00000025...| 1.682341354813838... 3.202336768888141...

Setting the reference set to User Dataset reference during dataset upload.

P-value

Expr False

FDR p-value

0.9077575903
4.4210170566
7.3009378079
1.4496821829

— Sample to Insight
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Discover more precise matches in Analysis Match

Evaluate Metadata

Analysis ... ¥ Pro... ® X
86- NA [heart] NA MouseDise...
828- normal contr MouseDise...
11- normal contro HumanDise...
4- psoriasis [skin] HumanDise...
150- normal contr RatDisease

1856~ normal con MouseDise...
132- normal contr RatDisease

13- fibromyxoid s OncoHuman
31- normal contro Human Tiss...

View As Heatmap

case.... ¥ X
NA

normal confrol
normal control
psoriasis
normal control
normal control
normal control
normal control
fibromyxoid sa..

qu-

Graphical Summary  Pathways  Upstream Analysis  Diseases & Functions

View Comparison

WEARRRAAREEES

scaset.. ¥ % compar.. T %
* heart : Cellype1 vs. Ce...
* fetal heart + Other Compariso...
* skin «—: Celype1 vs. Ce..
*skin «—: Tssuel vs. Tissu...
Ehoart E Tissuel vs. Tissu...
*heart atria % Other Compariso...
ipancreas «—: Other Compariso...
* heart E Tissuel vs. Tissu...
Ewﬂmut + Disease1 vs. Dis...
:'?;'!‘.'.’9.'.‘."?9& Other Compariso...

Customize Table

S B

comparisoncontrast
CellDescription => heart epithelal cell vs cecum epithelial cell
ExperimentGroup => fetal heart E11.5 vs fetal brain E11.5

Z-5C... 54.42 - 33.52 (1/539)

o

TX TX X ¥ X

CellType => iPSC-derived cardiomyocyte vs induced pluripotent stem cell (IPSC) M m 44.72

TssueRegion => back vs arm

Tissue:Age(weeks] => 21 -> heart vs testis
TssueDetall GTEx => Heart - Atrial Appendage vs Others
Tissue:Age[months) => pancreas -> 27 vs 24
Tissue:Age[weeks] => 104 -> heart vs tests

ExperimentGroup => fibromyxoid sarcoma vs Castieman disease folicular dend... -m

TissueDetall GTEx => Heart - Left Ventricle vs Others

55.47 4583

3317
50.00
37.42

5t

37.42

Regulator Effects  Networks  Lists  Analysis Match  Molecules

> ® 0

L™

T X F XY X
5099; 54.12 ':'n.n
44.72; 51.64 00.88
56.57: 49.53 26.34
4583; 4928 8466
50.00: 49.08 230.12
46.90: 49.02 333.09
47.96: 4866 05.50
40.00; 47.42 *17.08
48.9; 46.93 29.94

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

Evaluate Metadata

Analysis ... ¥ Pro.. ® X
3- normal control MouseDise...
2- normal control. MouseDise...
5- normal control MouseDise...
1- normal control MouseDise...
828- normal contr MouseDise...
6- normal control MouseDise...
4- normal control. MouseDise...
11- normal contro MouseDise...
843- normal contr MouseDise...
988- normal contr RatDisease

Analysis Match results sorted by the original score (top) and new score (bottom).

— Sample to Insight

View As Heatmap

PRSI IRRRRRREN,

View Comparison

case.... ¥ X:caset.. ¥ % compar. T X
normal contral £ hindlimb muscle® CelType1 vs. Ce...
normal control  + hindlimb muscle: CellType1 vs. Ce...
normal control Erindlrnhmdni CelType1 vs. Ce...
normal control 2 hindlimb muscle: CellType1 vs. Ce...
normal control & fetal heart + Other Compariso...
normal control Equadrmpohm:. Other Compariso...
normal control :mdh'bmdas CellType1 vs. Ce...
normal control E-'rbryo 4—5 CellType1l vs. Ce...
normal control & fetalheart = Other Compariso...
normal control & fetal heart : Other Compariso...

Customize Table

o B

comparisoncontrast
SampleDescription => primary myotubes differentiated for 1 day vs embryonic ...
SampleDescription => primary myoblasts passage zero vs embryonic stem cel
SampleDescription => primary myotubes differentiated for 4 days vs embryonic...
SampleDescription => primary myoblasts in proliferation passage 8-10 vs embr...
ExperimentGroup => fetal heart E11.5 vs fetal brain E11.5

SampleDescription => quadriceps muscle vs embryonic stem cell
SampleDescription => primary myotubes differentiated for 2 days vs embryonic...
CellType => ESC-derived NPC vs embryonic stem cell (ESC)

ExperimentGroup => fetal heart E12.5 vs fetal brain E12.5

ExperimentGroup => fetal heart E11 vs fetal brain E11

DM (... 52.1226215454257... (1/539)

- 4359
= ..-.-V—E\. .
28.40

37.42
55.68
5568

o

X X TX rs

3317
4123

31.62
46.90

31.82
4583
38.73

2] ® e

eeessse

TX ¥ XsF X3
275218292 ;

5 &

541214048
15.12 149.35

31.10 3 45.43
31851

2517 :49.16

‘sssssssrssesEERE Ry

Sorted by original
overall z-score
match

Matches to analyses
from many tissue
types, such as skin and
pancreas

Sorted by new DM
“dataset match”
column

Results are more strictly
heart or muscle cells vs
embryonic cells
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Heatmap of the top forty matching analyses

Match Analyses Heatmap: Cardiomyocytes vs ESC - 891 genes
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Heatmap of the top forty matching analyses. Each
orange-colored square in the top row of the heatmap
represents the z-score for that analysis versus the query
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— Sample to Insight
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Heatmap of the top forty matching analyses

— Sample to Insight
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O 0, T, @0 0 0w § ., § o0 @.® ., D50 genes match between the cardiomyocyte
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analysis and its best matching analysis.
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The new scoring method using a small dataset.

The new scoring method often works on small datasets, where there are typically too few genes to generate robust

— Sample to Insight

Upstream Regulator, Causal Network, Canonical Pathway, and Disease and Function signatures to match to other

analyses.
Summary  Graphical Summary  Pathways  Upstream Analysis  Diseases & Functions  Regulator Effects  Networks  Lists  Analysis Match  Molecules
Evaluate Metadata View As Heatmap View Comparison Customize Table 5 E» DM (... 89.4427190999915... (1/25) @ @
Analysis Name T Project T X case.dise... T X case.tissue T X compars... T X comparisoncontrast TXC.. TX U, TXcC,.TXp, TX 2., TX , T X
5- normal control [hindlimb mt MouseDisease normal control hindimb muscle CellType1 vs. CelT... SampleDescription => primary myotubes differentiated for 4 days vs embr... -
3- normai coniroi jhindimbd M. MouseDisease normal control hindimb muscie CelType1 vs. CellT... SampleDescription => primary myotubes differentiated for 1 day vs embry... 33,6
4- normal control [hindlimb mu MouseDisease normal control hindlimb muscle CellTypet vs, CelT... SampleDescription => primary myotubes differentiated for 2 days vs embr...
2- normal control [hindlimb mt MouseDisease normal control hindimb muscile CelType1 vs. CellT... SampleDescription => primary myoblasts passage zero vs embryonic ste...
868- normal control [tiblalis an MouseDisease normal control tiblalis anterior Tissuel vs. Tissue2 Age[months):Tissue => 12 -> tibialis anterior vs pancreas
11- normal control [embryo] n MouseDisease normal control embryo CellType1 vs. CellT... CellType => ESC-derived NPC vs embryonic stem cell (ESC)
1- normal control [embryo] dif HumanDisease normal control embryo CellType1 vs. CelT... DifferentiationStage => embryoid body vs embryonic stem cell (ESC)
1- normal control [hindlimb m« MouseDisease normal control hindlimb muscle CellType1 vs. Celll... SampleDescription => primary myoblasts in proliferation passage 8-10vs ...
7- normal control [umbilical cc HumanDisease normal control umbilical cord CellType1 vs. CellT... ExperimentGroup:CellType => normal control mother -> syncytiotrophoblas...
39- normal control [heart] NA . MouseDisease normal control heart Tissuel vs. Tissue2 SubjectTreatment:Tissue => metformin hydrochioride -> heart vs brain lm
6- normal control [quadriceps MouseDisease normal control quadriceps femoris ... Other Comparisons  SampleDescription => quadriceps muscle vs embryonic stem cell |mﬂ
4- normal control [embryo] dif HumanDisease normal control embryo CellType1 vs. Celll... CeliDescription => multinucleated myotubes vs OCT4::EGFP+ embryonic st... [,70-71

The analysis of a 10-gene dataset from the cardiomyocytes versus embryonic stem cells matches the expected

types of analyses.
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Find the unexpected with ML Disease Pathways in Core Analyses

Expression Analysis - Simvastatin HUVEC GSEB5799 - 903 genes AM - 0 %
Summary  Graphical Summary  Pathways  Upstream Analysis  Diseases & Functions  Regulator Effects  Networks  Lists  Analysis Match  Molecules
Canonical Pathways My Pathways ML Disease Pathways

Customize Chat  Horizontal Bar Chart A= N Xe) -

W pOsitve 2-500m 1-score = 0 [l negatve 2-scone O ATy palem svalabie

-ogip-value)
0o 02 04 08 038 1.0 1.2 1.4 1.6 1.8 20 2.2 24 26 28 310 32 3.4 368 38 40 42 4.4 46 A8 50 52 54 56 58 60

SO Se0an 1
''''''' e et | 1 s e s g S g
Dyspnea [
e e ey ————]
Moroangopathy
Hypertansion [ T S S (S - W _———— —— —
P et [ S
Congeative heart fakure |
Hypophas
8 molecule(s) associated with Severe sepsis [Ratio: 8/19 (0.421)] [z-score: NaN]| [p-value: 1.74E-06) Open Pwm!'y_
Add To My Pathway Add To My List Create Dataset Customize Table Hi¢ &2 Q Expand
Symbol Entrez Gen... * Identifier + Measurement + Add/Remove column(s) Expected * Location * Typels) * Biomarker... * Drugls) x
Ensembl X Exprlog.. * Exprp-value * Exprp-value * Exprinten.. * Exprinten.. * ExprOther X
ADRA1B adrenocepior aiphi  ENSGO0000170214 4 -2.731 1.59E-04 S5.98E-04 an7 19.840 +1.000 Plasma Membrane G-protein couple... acetamin. . ..all 105
ADRA1D adrenocepior aiphs ENSGO0000171873 4 -2.418 2.3TE-15 224E-14 20911 100.796 +1.000 Plasma Membrane G-protein couple... acetamin...all 101
ADRA2A adrenoceptor aiphe ENSGO0000150504 4 -5.820 T.24E-05 2.87E-04 0.184 9.082 +1.000 Plasma Membrane G-protein couple... acetaming.....all B4
AGTRY angotensin |l recer ENSGO0000144801 +5.412 4.00E-04 1.43E-03 8.608 0.184 4+1.000 Plasma Membrane G-protein couple... alskiren/y.....all 32
CHMP4C charged multivesict ENSGO0000164695 +2 332 2.30E-03 7.09€-03 16.701 2.989 +1.000 +Up Cytoplasm other
INSR insuiin recepior ENSGO00000171108 +2.639 7.86E-227 1.56E-224 4894 fas 708.021 +1.000 Plasma Membrane kinase prognosis a1 ABDPal0.. ..ol 49
PDGFC platelot derived grc  ENSGO0000145431 & -1.960 1.69E-130 1.44E-128 436.615 1530.177 4+1.000 + Down Extracelular Space growth factor
PSMBO proteasome 208 s.  ENSGO0000240068 +3.457 1.65E-08 0.89E-08 40.675 3.338 4+1.000 4 Down Cytoplasm peptdase carfizomid,.... all 4

Selected/Total molecules: 0/8
.

ML Disease Pathways scored against simvastatin-treated rats (liver). The
most significant result by Fisher’s Exact Test (right-tailed) is “Severe sepsis".

— Sample to Insight
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Find the unexpected with ML Disease Pathways in Core Analyses

Extracelluar Space

1Other
\

PDGFC~~———--—---~-—----—-—-———~~—————~—jas—ﬁoopwssdmmocyln-denvadmwophagas
\ B~

\
ﬁ'.lasmM‘i_rﬁ&;z.“e

-
- ~
/.}/ f.'{\
- i\
\
|I 1

‘:h B
Y = e
o \\\ e |
AN ™\ Conversibiof D-glucose
1 A \"\ ~ 3
AN g
I| \ - \\
| _i-~%\

S A
g / =T | \\ \\\ \ Oifactory discrimination
=t { | \ \ -.\\ \
\ \ ..\' \ ]
T T
I' \Qua...r"';l'ﬁg\af WFL oxic T cells
I i \ Wy
. 2 U U
O s R 1A
,"I \ ‘?{afabn
X | | h vl \
' ebPo. S\ |\
..\. .. | \ ~—— _.\\».“‘_ ’
) \ | [ \ Blodd pressure
PSMB5 \ |' \
‘/ ./,‘ \ s II \\
. b TE o /" h \ ~J! ] | | A
Soo P —aee \ |' \
e\ A el | 5
N K/ | | ity ot diiphoinos!
PSME.‘\'-S;”‘ -_H‘_bs.—MBg . (_)_Hm_lny_ol.mqsp ocinositide
\\ ‘ 3 :r,- ~ | { —
o, L4 FADD
:: -r:.‘r‘ | | V4
CI'NE{?‘ " "Ir- H_II“_ y
\ - s
"\ E | | ATGY.
\ Yo == | | AV T~
\ EEF1A2 T \ -
\ ~. - { | . ~— 1.
‘Nx ™ = < lk *<Proliferafion of LSK cells
“AMGB1
I\
ATM

S A
Gm2159%/Hmgb1  Autophagy of dendritic cells

The severe sepsis ML pathway overlaid with simvastatin differential

expression data. IPA predicts that simvastatin may decrease severe sepsis.
— Sample to Insight
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Enhancing the KB through Machine Learning

Standard KB

« Relationships between Disease X and neighboring genes can
be described as an Activity Effect Vector built only from KB
findings.

Activity Effect Vector . . . - (B and D are not yet
for Disease X associated with the disease)

Enhanced KB

« Machine Learning builds richer Activity Effect Vectors by
identifying molecules that have similar activity effects. Such

vectors enable the inference of new associations and @
prioritization of relationships. . . .

/Machine Learning trains on KB content\

» In short, if two genes regulate the expression of a similar set
of genes, but only one is associated with the disease, then
the other likely has a similar biological impact as well.

_ B and D are now causally
associated with the disease

Activity Effect Vectors consist of thousands of molecules in the KB. The approach has been validated by “rediscovering” known, curated findings in the KB.

— Sample to Insight
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Other software changes

* The speed to upload and save a dataset has been improved, most noticeably for datasets with many
columns.

« “Reactome” appears as a content source in certain filters in the Ul in this release, however, there is
currently only a minor addition of Reactome content in IPA. As we prepare to add Reactome pathways in a

future release, that source currently only refers to new groups and complexes that have added from
Reactome.

— Sample to Insight
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New pathways

* Acetylcholine Receptor Signaling Pathway

« Adrenergic Receptor Signaling Pathway (Enhanced)

« Cachexia Signaling Pathway

« GABAergic Receptor Signaling Pathway (Enhanced)

« Glutaminergic Receptor Signaling Pathway (Enhanced)

« |SGylation Signaling Pathway

« Microautophagy Signaling Pathway

 NFKBIE Signaling Pathway

« Orexin Signaling Pathway

« Sertoli Cell Germ Cell Junction Signaling Pathway (Enhanced)

Existing pathways updated to include an activity pattern

* |L-17A Signaling in Fibroblasts

« Sertoli Cell-Sertoli Cell Junction Signaling
 TR/RXR Activation

— Sample to Insight
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Addition of >400,000 new findings (bringing the total in IPA to over 12.6 million)

>29,000 protein-protein interaction findings from BioGrid
>4(07,000 cancer mutation findings from ClinVar

>1,800 target-to-disease findings from ClinicalTrials.gov
>1,700 drug-to-disease findings from ClinicalTrials.gov
>800 Gene Ontology findings

>220 mappable chemicals

> 3,800 Lipid Maps IDs

— Sample to Insight
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141,323 expression datasets (5,689 added)

Repository Datasets Q1 2023 Datasets 22023 m

DiseaselLand

OncolLand

Single Cell Land

Normal Cell and Tissues

HumanDisease
MouseDisease
RatDisease
LINCS

OncoHuman (Formerly
OncoGEO)

OncoMouse

TCGA

MetastaricCancer
Hematology

Pediatrics

ENCODE RNA Binding*
SingleCellHuman
SingleCellHumanUmi
SingleCellHumanUmiLite
SingleCellHumanHCL
SingleCellMouse
SingleCellMouseUmi
SingleCellMouseUmiLite

Human Tissues (GTEXx)

32,680
25,070

8,226
28,234
15,147

1,054
4,438
81
4,267
444
486
194
8,636
603
1,476
81
3,097
115
1,312

33,672
25,253

8,226
28,234
17,125

1,054
4,438
81
4,267
444
486
194
11,049
603
1,469
81
3,220
115
1,312

183

1,978

2,413

123

— Sample to Insight
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IPA Metacore KEGG Note
@ BN -EAE 0 0 O
) - B4 - KB O 0 O
T m B A YI ThBE O 0 O
| Pathway | O O O
| miRNA 0 0 0
SR (ERI% O O 0
| isoform 0 X X
| SingleCellDB | 0 X X
| Patient Metadata 0 X X
| Clinicaldata | 0 X X
‘@ PathwaylBE
HEj{PathwayZE & T H O O X(f21Z2 £t Mapping)
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— Sample to Insight
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IPA Metacore KEGG Note

Enrichment Analysis

2R - ERERRES

i O O O
AW O O O
0 0 0
Enrichment Analysis# %R o X X g IBEnrichment@& R UABNRE(EDHT
RBIERIR EEES T
Enrichment Analysis o X X e ARENrichment4E REE MR - BERRY
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RS s 347 o X X FEnrichment#s REAELEB EY) 72 F &

R~ EYINBEEERE -
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By e

— Sample to Insight
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IPA Metacore KEGG Note
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— Sample to Insight
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A genome-wide association study (GWA study, or GWAS), is an observational study of a genome-wide set of genetic variants in
different individuals to see if any variant is associated with a trait. GWAS typically focus on associations between single-
nucleotide polymorphisms (SNPs) and traits like major human diseases, but can equally be applied to any other genetic variants

and any other organisms.
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MSP-RON Signaling in Macrophages Pathway
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Protein Kinase A Sgnaling

Pathogen Induced Cyokine Sioim Sgnaling Pathway

PISK/AKT Signaling

Anti-infiar atory
pomse
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Discover regulatory molecules influencing genes associated with risk loci ‘%ﬂﬂ%ﬁ%@%&ﬁz

— QIAGEN

Expression Analysis - Ulcerative Colitis-associations - 2023-10-18 05:19 T4

Summary  Graphical Summary  Pathways

Upstream Analysis

Upstream Regulators  Causal Networks
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Hide
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Compare multiple GWAS risk loci analysis using heatmaps

B bt L R & i

— QIAGEN

—  Samp

Canonical pathways

Iogfp-valuz) -

0.00B00 0.2

Canenical Pathways

Ulcerative Colitis-ass. .,
Colarectal cancer-as...

Human Embryonic Stem Cell Pluripotency
Myelination Signaling Pathway

[Th1 Pathway

Pulmaonary Fibrasis |diopathic Signaling Pathway
IL-10 Signaling
Molecular Mechanisms of Cancer

[Th‘l and Th2 Activation Pathway

BEMP signaling pathway

FPathogen Induced Cytokine Storm Signaling Pathway
Th Pathway

Axonal Guidance Signaling

IL-23 Signaling Pathway

TGF-B Signaling

Role of Osteoblasts, Osteoclasts and Chondrogytes in Rheumatoid Arthritis
Chronic Myeloid Leukemia Signaling

Hepatic Fibrosis / Hepatic Stellate Cell Activation
Osteoarthritis Pathway

Basal Cell Carcinoma Signaling
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CD¥ Gastrointestinal Cancer Signaling Pathway
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Factors Promoting Cardiogenesis in Vertebrates
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i
.=.I'f.

o .
=

M5SP-ROM Signaling In Macrophages Pathway
Macrophage Classical Activation Signaling Pathway

Cardiomyocyte Differentiation via EMP Receptors

Hepatic Fibrosis Signaling Pathway

Regulation of the Epithelial-Mesenchymal Transition Pathway
Cardiac Hypertrophy Signaling [Enhanced)

Raole Of Osteoblasts In Rheumatoid Arthritis Signaling Pathway

i

Disease and bio-functions
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h
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::::3 Compare and identify common molecules between risk loci list

%II

— QIAGEN

Compare

Select Entities to compare and click Add
Bilrath Calculate intersections [

~ My Projects Add » Click in the Venn diagram below to compare different sets.
v GWAS @ Resrieg Keep the Ctrl key down to select multiple areas.

> Dataset Files Clear All A Ulcerative Colitis-associations (Analysis)

v Analyses B Colorectal cancer-associations (Analysis)
[{f Ulcerative Colitis-associations

[f Colorectal cancer-associations A B

Entities Comparison Results (16)

ERGIC1
GNA12
HLA-DRB1
LINCO1271
LOC105373831
PDGFB
PITX1-AS1
PLCLY
PNKD
PRDM1
RPS21P8
SFMBT1
SMAD3
SMAD7
TET2
ZBTB40

Show All v Add To My Pathway Add To My List Annotations
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Construct a custom network using risk loci associated genes to < = N
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CL LT T discover relationships 3 B 2 (R R AL
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Contextualize a network using public omic data

— QIAGEN

SMAD7

PDGFB d { 5 3 TGFB1

1 2 3 4 @ 0.384 1 2 3 &
0.384 == 0.384

o — o =y 0.089 E .,
o — -0.013 PDGFB - - — o =23 -0.406
=

0673 [ 7 Expr Log Ratio :ﬁEGFBJ.l -0.673

e “=7" ™~ Expr Log Ratio

Proliferati

—_—
— — —
— — —
— — — -
= —— ——

— Sample to Insight

1 — Ulcerative colitis disease state

2 — Colorectal cancer disease state

. 3 — Ipatasertib treated colorectal cancer
4 — Vedolizumab treated ulcerative colitis
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IPA is powered by the QIAGEN Knowledge Base

B 7Bt L B

— QIAGEN

Updated weekly with the latest
clinical trials and manuscripts

— Sample to Insight

\ Type:

12+ million findings curated
using controlled vocabulary

EGF - EGFR
[one of many]

Type: activation
Direction: directional

Effect: increases
Directness: direct

Tissue: epithelial cells
Location: plasma membrane
Source: PMID: 17909010

PA , >

cetuximab - EGFR
[one of many]

phosphorylation

Direction: directional
& Effect: decreases
Cell line: CaR1 cells

Organism: human
Experiment: immunoblot
Source: PMID: 23213241

Decades of accumulated knowledge
mapped in directional networks

LLLLL

EGF cetuximab.

(7N
(@)
—
Sos I

. Metastatic colorectal cancer
RAS

GRB2 v {I‘j

Non-small cell lung carcinoma

PI3K (complex) [:E:j

Glioblastoma

O
I .‘| Apoptosis

Metastasis Proliferation of cells

Colorectal Cancer Metastasis Signaling




Data format

B 7Bt L B

— QIAGEN

— Sample to Insight

A
Risk loci

|
|rs6012915

rs6095946
rs6091189
rs6014965
151741640
|rs9983528
rs4616575
rs130651

rs5751474
|r$34256596
159614460
rs9330814

|rs2732875

rs174537
rs10751097
rs11236187
rs117042741
rs55864876
| rs2155065
[rs3087967
rs497916
rs10774214
rs3217810
rs3217874

. rs10849432
rs10849434
rs77969132
rs2730985

Multiple ID columns

)

[ \ Accepted Files Formats
A A B . . .
| ForTg xt (tab delimited text files)
2 ir56012915 LINC01271
Gy ot Xls, .xlIsx, .csv (excel files)
4 |rs6091189  RIPOR3 ) ’ - ’ -
5 |rs6014965 BMP7 . . .
6 |rs1741640 LAMAS d|ﬁ (CUﬁdrﬁ f|leS)
7 |rs9983528  PCNT
8 |1s4616575  ZNRF3
9 |rs130651  PDGFB
10 |rs5751474  SCUBE1
11 |rs34256596 LINC01639
12 159614460  SMC1B
13 |rs9330814 WNT78
14 |rs2732875  SHROOM?2
15 [rs174537  MYRF

16 |rs10751097 ANO1
17 |rs11236187 POLD3
18 |rs117042741 XRRA1




Use Case

a7\ Bt 2 [ 81U

— QIAGEN

Analysis of genetic loci list identified in genome-wide association study (GWAS)

— Sample to Insight

Ulcerative Colitis
(PMID: 26192919)

A A B e | D E Fo
1 |Variant Mapped gene
2 |rs9847710  SFMBT1
3_ rs6087990 DNMT3B
4 |rs3740415 MFSD13A
5 |rs616597 NFKBIZ
6 [rs11150589 Y_RNA
7 |rs254560 CS5orf66
8 |rs11641184 LITAF
9_ rs7657746  KIAA1109
10 |rs1405108 -
17 |rs113010081 LINC02009
12 |rs12103 INTS11
13 [rs1517352  STAT4
14 |rs4976646 RGS14
15 |rs8005161  GPR65
16 [rs4656958  ITLN2
17 |rs4743820  LINCOO484
18 |rs1077773 LINCO2888
19 rs907611 LSP1
20 |rs6062504  ZGPAT
21 [rs11229555 GLYAT
22 [rs913678 LINC01271
| Ulcerative Colitis-asso @ : [« | [»]
Ready Cg Display Settings i8] | - ] +  100%

>IPA




00006 IPA Training Account & Demo Data & AHE R .

— QIAGEN

Account: ipaXX@ingenuity.com
(XX=01~30)
Password: 9-StrOngP @ & &IPA

Expired until 10/20

Download website: https://tinyurl.com/GGAIPA
Dataset: https://tinyurl.com/GGAdataset
Client: (IPA Login)

— Sample to Insight
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File Edit View Window Help Provide Feedback | Su

enes and Chemicals  Diseases and Functions  Pathways and Lists ~ Datasets and Analyses 11‘_1-
Advanced Search

.[ Create New... ] .
Entar aananamas/symbols/IDs or chemical/drug names here Search

Core Analysis...
Biomarker Filter... :es'h
i Biomarker Comparison Analysis...
MicroRNA Target Filter...
BioProfiler -
IsoProfil
oo Quick Start x
My Pathway
Path Designer News
Filter Dataset
Getting started
Advanced Search
_ Exploring large public data resources
Project... through IPA
Compare
Import Pathway Exploring IPA knowledge
it J
Analyzing mRNA or proteomics data
Analyzing microRNA data
News
Analyzing phosphoproteatmics dats - Starting in Jan 2024, analyses >10 years old will be eligible for automatic deletion
) - Sign up for an |PA training webinar!
Analyzing genetic gain/loss data
Check out our NEW 1-minute IPA promo video.
Analyzing metabolomics data - Check outthe single cell expression tutorial.
Read and watch our gene expression tutorial with embedded videos.
Case studies and Support webinars - The IPA downtime for the upcoming IPA 2023 Winter Release has been scheduled for:
Pacific Standard Time: Friday, December 15, § p.m. through Sunday, December 17, 12 p.m. PST (Noon).
Top help articles and FAQs Central European Time: Saturdsy, December 18, 02:00 through Sunday, December 17, 21:00.
Japan Standard Time: Saturday, December 16, 10:00 through Monday, December 18, 05:00.
Contacting Support China CST (Beijing): Saturday, Saturday, December 18, 23:00 through Monday, December 18, 18:00.

If you are new to IPA or taking a trial please see: |PA Trial Resources.
Shortcuts - Pave your way to greatness using advanced pathway analysis: Learn more.

Read our news and sign up for our newsletter.
Search Google Scholar for publications that cite IPA

See how the IPA team is using Machine Learning in a new paper.
—_— Don't Show at Startup

Titl 1
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Genes and Chemicals  Diseases and Functions  Pathways and Lists ~ Datasets and Analyses

epuas
= IAGEN Land Explorer
Create New... Advanced Search | Q P 0000
: Search : . QIAGEN
Dataset Upload - Ulcerative Colitis-associations.csv - O X
1. Select File Format: Flexible Format v @
2. Contains Column Header: ® Yes No
3. Select |dentifier Type: Please assign at least one column below as “ID", and assign the identifier type(s).

Assign additional columns as ID to improve mapping coverage if desired.
4. Array platform used for experiments: | Not specified/applicable V' Select relevant array platform as a reference set for data analysis.

5. Use the dropdown menus to specify the column names that contain identifiers and observations. For observations, select the appropriate measurement value type.

Raw Data (502) Dataset Summary (335) Metadata

Edit Observation Names Infer Observations @
ID/Observation Name

Measurement/Annotatio

Gene Symbo... v

1
) re11230563 Entrez Gene
GenBank
3 i v'| Gene Symbol - human (HUGO / HGNC / Entrez Gene
4 rs7536897 Gene Symbol - mouse (Entrez Gene)
3 rs11083840 Gene Symbol - rat (Entrez Gene)
6 rs17736589 GenPept
7 rs17771967 Gl Number
8 rs11054935 Human Metabolome Database (HMDB)
9 11583043 llumina
10 (5559928 Ingenuity
n rs7011507 Cancel Clear
12 rs11741861 T —
13 rs2777491 RTF1
14 rs13407913 ADCY3
15 rs28374715 CHP1
16 rs2488389 DENND1B
17 rs2930047 DAP
18 rs17293632 SMAD3
19 rs3116494 cD2g
2n re11NA4221 CIT

Save Cancel Help

— Sample 10 Insignt
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Dataset Upload - Ulcerative Colitis-associations.csv - 0 X
1. Select File Format: Flexible Format v @
2. Contains Column Header: ®) Yes No
3. Select |dentifier Type: Please assign at least one column below as "ID", and assign the identifier type(s).

Assign additional columns as ID to improve mapping coverage if desired.
4. Array platform used for experiments: = Not specified/applicable Vv Select relevant array platform as a reference set for data analysis.

5. Use the dropdown menus to specify the column names that contain identifiers and observations. For observations, select the appropriate measurement value type.

Raw Data (502) Dataset Summary (335) Metadata

Edit Observation Names Infer Observations @
ID/Observation Name < | I v Jif lgnosa -
Messusement/Ranotetion: [ .snp v | GeneSymbo.. v Warning S B = X
1 Variant Mapped gene ' Your dataset does not contain any metadata.
2 511230563 CD6 Metadata is useful when you search for datasets or subsequent analyses.
’ e aeicsg—— A Please click on the Metadata ta hat describe the data.
4 157556897 SNRPGPS - CCL20 '
3 rs11083840 CALMS - PTGIR Click OK to continue tofave the dataset without metadat
6 rs17736589 CYTH1 oK Cancel
7 rs17771967 KIR3DL2 - RNU6-222P; \ J
8 rs11054935 DUSP16
9 rs11583043 DPH5
10 rs559928 RPS6KA4 - LINC02723;
" 57011507 UBE2V2 - IDITP2
12 rs11741861 IRGM, ZNF300
13 152777491 RTF1
14 rs13407913 ADCY3
15 rs28374715 CHP1
16 rs2488389 DENND1B
17 rs2930047 DAP
18 rs17293632 SMAD3
19 rs3116494 cD28
0 re110A4R81 cIT

Save Cancel Help

— Sample to Insight
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Genes and Chemicals  Diseases and Functions ~ Pathways and Lists ~ Datasets and Analyses

edaan
Create New... Sesich Advanced Search ||Z CUAGEN Land Exploses m
Dataset Upload - Ulcerative Colitis-associations.csv - 0 X
1. Select File Format: Flexible Format v @
2. Contains Column Header: ® Yes No
3. Select Identifier Type: Please assign at least one column below as “ID”, and assign the identifier type(s).
Assign additional columns as ID to improve mapping coverage if desired.
4. Array platform used for experiments:  Not specified/applicable ™| Select relevant array platform as a reference set for data analysis.
5. Use the dropdown menus to specify the column names that contain identifiers and observations. For observations, select the appropriate measurement value type.
Raw Data (502) Dataset Summary (335) Metadata
Edit Observation Names Infer Observations 6 » _
<1~ Save Dataset X
ID/Observation Name = ud L > 3 Yo -
Save Dataset
Measurement/Annotation
dbSNP hd Gene Symbo... hd | Choose Project: GWAS v New
1 Variant Mapped gene
2 rs11230563 CD6
3 rs11010067 LINC02635 - CUL2
4 rs7556897 SNRPGPS - CCL20
5 rs11083840 CALM3 - PTGIR
6 rs17736589 CYTH1
7 rs17771967 KIR3DL2 - RNUG-222P|---
8 rs11054935 DUSP16 (max 1600 chars)
9 rs11583043 DPH5
10 rs559928 RPS6KA4 - LINC02723|-
1" 7011507 UBEV2-IDITP2 |- S Coca)
12 rs11741861 IRGM, ZNF300 ?J
i3 152777451 R
14 rs13407913 ADCY3
15 rs28374715 CHP1
16 rs2488389 DENND1B
17 rs2930047 DAP
18 rs17293632 SMAD3
19 rs3116494 CcD28
N re11NA4221 CIT
Save Cancel Help
Uulllr}lv v III\JIvIII.
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Genes and Chemicals  Diseases and Functions  Pathways and Lists ~ Datasets and Analyses R, o
Create New... Search Advanced Search |8 P m“z:.
Annotated Dataset: Ulcerative Colitis-associations2 - 0 X
Preview Dataset Ulcerative Colitis-associations2
Mapped IDs (335) Unmapped IDs (166) All IDs (501) Metadata
Add To My Pathway Add To My List Create Dataset Customize Table E2 B Symbol  ACO2 - GNA12 (1/4) v | &
ID Flags X/ ;  Symbol T/ X Entrez Gene Name X! Location X Type(s) X' Drug(s) X
rs727563 D ACO2* aconitase 2 Cytoplasm enzyme
rs727563 D ACO2* aconitase 2 Cytoplasm enzyme
rs2641348 D ADAM30* ADAM metallopeptidase domain 30 Plasma Membrane peptidase
rs2641348 D ADAM30O" ADAM metallopeptidase domain 30 Plasma Membrane peptidase
rs13407913 D ADCY3* adenylate cyclase 3 Plasma Membrane enzyme
rs13407913 D ADCY3* adenylate cyclase 3 Plasma Membrane enzyme
rs13407913 D ADCY3* adenylate cyclase 3 Plasma Membrane enzyme
rs71624119 D ANKRD55* ankyrin repeat domain 55 Nucleus transcription regulator
rs10065637 D ANKRD55* ankyrin repeat domain 55 Nucleus transcription regulator
rs6738490 D ATG16L1* autophagy related 16 like 1 Cytoplasm enzyme
rs12994997 D ATG16L1* autophagy related 16 like 1 Cytoplasm enzyme
rs653178 D ATXN2* ataxin 2 Nucleus other
rs653178 D ATXN2* ataxin 2 Nucleus other
rs1847472 D BACH2* BTB domain and CNC homolog 2 Nucleus transcription regulator
rs1847472 D BACH2* BTB domain and CNC homolog 2 Nucleus transcription regulator
rs34592089 D BANK1* B cell scaffold protein with ankyrin repeats 1 Extracellular Space other
rs13126505 D BANK1* B cell scaffold protein with ankyrin repeats 1 Extracellular Space other
rs7657746 D BLTP1* bridge-like lipid transfer protein family me... Other other
rs7657746 D BLTP1* bridge-like lipid transfer protein family me... Other other
rs7657746 D BLTP1* bridge-like lipid transfer protein family me... Other other
rs9836291 BSN bassoon presynaptic cytomatrix protein Plasma Membrane other
rs34856868 D BTBD&* BTB domain containing 8 Nucleus other
rs34856868 D BTBDS&* BTB domain containing 8 Nucleus other
rs3853824 D C17orf67* chromosome 17 open reading frame 67 Other other
rs3853824 D C17orf67* chromosome 17 open reading frame 67 Other other
0/335
Flags:
| "D" - Duplicates. Gene/Protein/Chemical identifiers marked with an asterisk indicate that multiple identifiers in the dataset file map to a single gene/chemical in the Global Molecular Network.
| "Q" - Override molecules. Gene/Protein/Chemical identifiers marked as "Override” are displayed with italic text.
"A" - Gene/Protein/Chemical ID marked as Absent. The gene/protein/chemical will not be used as a focus molecule or appear in networks unless you also explicitly override this flag with the Override column.
Edit Dataset Settings Analyze/Filter Dataset ¥ Close

LAITIPIC tU TTToryrit
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Diseases and Functions  Pathways and Lists ~ Datasets and Analyses

Create New... Advanced Search |[Z) QIAGEN Land Explores ::m
Search QIAGEN
Core Analysis...
Comparison Analysis... - g X
Biomarker Filter...
Biomarker Comparison Analysis... 6)  AllIDs(501) Metadata
MicroRNA Target Filter... |
BioProfiler ILlst Create Dataset Customize Table % = Symbol ACO2 - GNA12 (1/4) v | [
IsoProfiler
Flags X' s Symbol T X Entrez Gene Name X! Location X' Type(s) X' Drug(s) X
Wy Patmay D ACO2* aconitase 2 Cytoplasm enzyme
Fath Designes D ACO2* aconitase 2 Cytoplasm enzyme
Filter Dataset D ADAMZ0* ADAM metallopeptidase domain 30 Plasma Membrane peptidase
Upload Dataset... D ADAM30* ADAM metallopeptidase domain 30 Plasma Membrane peptidase
Advanced Search D ADCY3* adenylate cyclase 3 Plasma Membrane enzyme
Project... D ADCY3* adenylate cyclase 3 Plasma Membrane enzyme
Compare D ADCY3* adenylate cyclase 3 Plasma Membrane enzyme
Import Pathway D ANKRD55* ankyrin repeat domain 55 Nucleus transcription regulator
IS 1005637 D ANKRDS55* ankyrin repeat domain 55 Nucleus transcription regulator
rs6738490 D ATG16L1* autophagy related 16 like 1 Cytoplasm enzyme
rs12994997 D ATG16L1* autophagy related 16 like 1 Cytoplasm enzyme
rs653178 D ATXN2* ataxin 2 Nucleus other
rs653178 D ATXN2* ataxin 2 Nucleus other
rs1847472 D BACH2* BTB domain and CNC homolog 2 Nucleus transcription regulator
151847472 D BACH2* BTB domain and CNC homolog 2 Nucleus transcription regulator
rs34592089 D BANK1* B cell scaffold protein with ankyrin repeats 1 Extracellular Space other
rs13126505 D BANK1* B cell scaffold protein with ankyrin repeats 1 Extracellular Space other
rs7657746 D BLTP1* bridge-like lipid transfer protein family me... Other other
rs7657746 D BLTP1* bridge-like lipid transfer protein family me... Other other
157657746 D BLTP1* bridge-like lipid transfer protein family me... Other other
rs9836291 BSN bassoon presynaptic cytomatrix protein Plasma Membrane other
rs34856868 D BTBD&* ETB domain containing 8 Nucleus other
rs34856868 D ETBD&* BTB domain containing 8 Nucleus other
rs3853824 D Cl7orfe7* chromosome 17 open reading frame 67 Other other
rs3853824 D C17orf67* chromosome 17 open reading frame 67 Other other
0/335
Flags:

“D" - Duplicates. Gene/Protein/Chemical identifiers marked with an asterisk indicate that multiple identifiers in the dataset file map to a single gene/chemical in the Global Molecular Network.
"Q" - Override molecules. Gene/Protein/Chemical identifiers marked as "Override” are displayed with italic text.
"A" - Gene/Protein/Chemical ID marked as Absent. The gene/protein/chemical will not be used as a focus molecule or appear in networks unless you also explicitly override this flag with the Override column.

Edit Dataset Settings Analyze/Filter Dataset ¥ Close
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Datasets and Analyses

..
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Create New... e Advanced Search || QIAGEN Land Explorer %
Annotated Dataset: Ulcerative Colitis-associations2 - g >
Preview Dataset Ulcerative Colitis-associations2

Mapped IDs (335) Unmapped IDs (166)  All IDs (501) Metadata

Add To My Pathway Add To My List Create Dataset Customize Table Symbel ACO2 - GNA12 (1/4) LS
D P ] 7 Symisol | Create Core Analysis X Typels) X Drug(s) %
rs727563 D ACO2* Upload enzyme
15727563 D ACO2* ] ) enzyme
rs2641348 D ADAM30O* hal t'y:l:vz;m peptidase
PR R M B Ulcerative Colitis-associations2 R
rs13407913 D ADCY3* B myList enzyme
rs13407913 D ADCY3* B colon cancer-association enzyme
1513407913 D ADER* enzyme
1571624119 D ANKRD55* v [ Shared Projects transcription regulator
1510065637 D ANKRDSS* I® Projects Shared with Others transcription regulator
156738490 D ATG16L1* enzyme
1512994997 D ATG16L1* enzyme
rs653178 D ATXNZ* other
rs653178 D ATXN2* other
rs1847472 D BACH2* transcription regulator
rs1847472 D BACH2* transcription regulator
rs34592089 D BANK1* other
rs13126505 D BANK1* other
157657746 D BLTP1* other
rs7657746 D BLTP1* other
157657746 D BLTP1* other
159836291 BSN Next other
34856068 D o ————————ere e ——— other
1534856868 D BTEDS* BTB domain containing 8 Nucleus other
rs3853824 D C17orf67* chromosome 17 open reading frame 67 Other other
rs3853824 D C17orf67* chromosome 17 open reading frame 67 Other other
0/335
Flags:
"D" - Duplicates. Gene/Protein/Chemical identifiers marked with an asterisk indicate that multiple identifiers in the dataset file map to a single gene/chemical in the Global Molecular Network.
"Q" - Override molecules. Gene/Protein/Chemical identifiers marked as "Override" are displayed with italic text.
"A" - Gene/Protein/Chemical ID marked as Absent. The gene/protein/chemical will not be used as a focus molecule or appear in networks unless you also explicitly override this flag with the Override column., ‘
Edit Dataset Settings Analyze/Filter Dataset ¥ Close
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Genes and Chemicals  Diseases and Functions  Pathways and Lists ~ Datasets and Analyses

Q528
Create New... ey | Advanced Search [ QIAGEN Land Explorer  @0@8®
Annotated Dataset: Ulcerative Colitis-associations2 - 8 x

Preview Dataset Ulcerative Colitis-associations2

Mapped IDs (335) Unmapped IDs (166) All IDs (501) Metadata

Add To My Pathway Add To My List Create Dataset Customize Table % B Symbol ACOZ - GNA12 (1/4) v
0 Fags X, symbo X Typet X Druge x
15727563 D ACO2* Selected Dataset: Ulcerative Colitis-associations & enzyme
15727563 D ACO2* enzyme
1s2641348 D ADAM30* Based on this dataset, which Core Analysis type would you like to run? ———
rs2641348 D ADAM30* ' Expression Analysis v| peptidase
rs13407913 D ADCy3* ' - enzyme
rs13407913 D ADCY3* enzyme
rs13407913 D ADCY3* enzyme
rs71624119 D ANKRD55* transcription regulator
rs10065637 D ANKRD55* transcription regulator
rs6738490 D ATG16L1* enzyme
rs12994997 D ATG16L1* enzyme
15653178 D ATXN2* other
rs653178 D ATXN2* other
151847472 D BACH2* transcription regulator
151847472 D BACH2* transcription regulator
1534592089 D BANK1* other
1513126505 D BANK1* other
1s7657746 D BLTP1* other
rs7657746 D BLTP1* other
rs7657746 D BLTP1* other
rs9836291 BSN Back Next other
rs34856868 D BTBD&* e — - other
rs34856868 D BTBD&* BTB domain containing 8 Nucleus other
153853824 D C17orf67* chromosome 17 open reading frame 67 Other other
rs3853824 D C17orf67* chromosome 17 open reading frame 67 Other other
0/335

Flags:

"D" - Duplicates. Gene/Protein/Chemical identifiers marked with an asterisk indicate that multiple identifiers in the dataset file map to a single gene/chemical in the Global Molecular Network.

"0" - Override molecules. Gene/Protein/Chemical identifiers marked as "Override” are displayed with italic text.

"A" - Gene/Protein/Chemical ID marked as Absent. The gene/protein/chemical will not be used as a focus molecule or appear in networks unless you also explicitly override this flag with the Override column.

7 ChatDOC FlEft 1 BIEE - @A - Microsoft Edge | Edit Dataset Settings Analyze/Filter Dataset ¥ Close
—  OdIlIPIE W ISyl .
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Genes and Chemicals  Diseases and Functions  Pathways and Lists ~ Datasets and Analyses
QIAGEN Land Explorer  @@e8t

Create New... Advanced Search |[3)
Search QIAGEN
Create Expression Analysis - [analysis : Ulcerative Colitis-associations] — by
‘ Analysis Filter Summary Q)

> General Settings 0 Population of genes to consider for p-value calculations: Consider only relationships where

Bateniks Lt bon i Co. . @ Reference Set  Ingenuity Knowledge Base (Genes Only) b e tally Obscrved

Relationships to consider: Optional Analyses:
Node Types All O Affects networks and upstream regulator analysis
/My Project
Data Sources All Q @ Direct and Indirect Relationships /| My Pathways
Direct Relationships || My Lists

miRNA Confidence Experim... ()

Species All @

Tissues & Cell Lines Al @

Mutation All )

Advanced Save As Default
Recalculate 167 analysis-ready molecules across observations
Preview Dataset Ulcerative Colitis-associations
Analysis-Ready (167)  Mapped IDs (168)  Unmapped IDs (85)  All IDs (253)  Metadata
Add To My Pathway Add To My List Create Dataset Customize Table g B Symbol | ACO2-MYRF(1/2)  ~ [ ]

D Flags X ; Symbol T X' Entrez Gene Name X' Location %! Type(s) X' Drugf(s) X
15727563 ACO2 aconitase 2 Cytoplasm enzyme
rs2641348 ADAM30 ADAM metallopeptidase domain 30 Plasma Membrane peptidase
rs13407913 ADCY3 adenylate cyclase 3 Plasma Membrane enzyme
rs10065637 ANKRDS55 ankyrin repeat domain 55 Nucleus transcription regulator
rs12994997 ATG16L1 autophagy related 16 like 1 Cytoplasm enzyme
rs653178 ATXN2 ataxin 2 Nucleus other
151847472 BACH2 BTB domain and CNC homolog 2 Nucleus transcription regulator
0/167
Flags:
"Dald" Coacoe | PPN P Mentrmin Tk PN I P e thot mmmnk e imar defimnd fidaff and mman ba bhe Clabhal KMalacidae Meabonek ars dicmlacmd bl bhald $ocd

Run Analysis Cancel

—— Sample to Insight
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— Sample to Insight

a7\ Bt 2 [ 81U

Summary Graphical Summary

The analysis has started.

j Expression Analysis - Ulcerative Colitis-associations - 2023-10-19 11:07 5

Pathways  Upstream Analysis

Tabs will be enabled as soon as they complete.

Tab Estimated completion
Molecules Done
Canonical Pathways |[[Done
My Pathways Done
ML Disease Pathways || Done
My Lists Done
Tox Lists Done

Diseases & Functions

< 30 minutes

Upstream Regulators

< 30 minutes

Regulator Effects

< 30 minutes

Graphical Summary

< 30 minutes

Causal Networks

< 30 minutes

Netwaorks

< 35 minutes

Diseases

& Functions

Regulator Effects

Lists

Analysis Match

Molecules
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Expression Analysis - Ulcerative Colitis-associations - 2023-10-18 05:19 F4 -
Summary  Graphical Summary  Pathways  Upstream Analysis  Diseases & Functions  Regulator Effects ~ Networks  Lists  Analysis Match ~ Molecules
® €
.  Experiment Metadata
. Analysis Settings ]
“~ Top Canonical Pathways
Name p-value Overlap
Th1 Pathway . 2.51E-10 89% 11/124
Th1 and Th2 Activation Pathway . 7.03E-10 69% 12/174
Natural Killer Cell Signaling . 3.44E-09 6.0 % 12/200
Role of JAK1, JAK2 and TYK2 in Interferon Signaling . 9.11E-09 231% 6/26
IL-23 Signaling Pathway . 1.52E-08 146% 2/48
“.” Top Upstream Regulators
" Upstream Regulators
Name p-value Predicted Activation
lipopolysaccharide = 5.33E-16
IL12 (complex) - 1.28E-12
cD28 »  2.69E-12
TCR « T23E-12
prostaglandin E2 - 2.93E-10
" Causal Network
Name p-value Predicted Activation
IL23A *  3.70E-13
CcDYL2 - 241E-12
CRLF1 »  3.28E-12
CD3-TCR »  3.72E-12
APOCI = 3.84E-12
. “.~ Top Diseases and Bio Functions
" Diseases and Disorders

— Sample to Insight
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Datasets and Analyses

Pathways and Lists

Diseases and Functions

Genes and Chemicals

QIAGEN Land Explore’  @@ee®

Create New...

Advanced Search

Search

Expression Analysis - Ulcerative Colitis-associations - 2023-10-18 05:19 T4

Lists  Analysis Match ~ Molecules

MNetworks

Requlator Effects

Diseases & Functions

Graphical Summary  Pathways  Upstream Analysis

Summary

ML Disease Pathways

Canonical Pathways My Pathways

Overlapping

Chart

=93 X e

l- Vertical Bar Chart

® e

Customize Chart
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Click on a data point in the chart above

to see which molecules are associated with that pathway

Sample to Insight
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Expression Analysis - Ulcerative Colitis-associations - 2023-10-18 05:19 T4 - 0 X
Summary  Graphical Summary  Pathways  Upstream Analysis  Diseases & Functions  Regulator Effects =~ Networks  Lists  Analysis Match ~ Molecules
Canonical Pathways My Pathways ML Disease Pathways
Chart  Overlapping
Customize Chart Vertical Bar Chart v G B Re ﬁ @ @
B positive z-scoe z-score =0 M negatvez-score | no activity pattemn availble
10
8
1
=
B‘ 4
27 » = U =
0
5, - H 2 = . 4 =2
N A U A A A A7 N D A N A A O DU T - AN R R SNNEY A A N ST I O U PO B |
o F )
&g & & Fp & x 2 5 2 14§ ® 2 . & ¥ RBraog ¥ 4 3 § £ Fy 3% 2 32 g g; 2 2 E_E i1 & 2 g
& 8 T 22 £ By T zy ¢ 2 £ - % g g Y86 38 2 F =§ _ £ S B . £ § £ _ = % -
g o Ig 2 a 5 s g = S E E & § [ 52 i g 8 b - . E 2 g E 8 E B g 'g B & -
¢ § I 2 1§ o B3 e i T £ & E 7 3 $% 35 §7 ip £ £p =% ¥ § £33 e ¢ 8§ 2 £
5 = - § 0 B : & g ¥ £ ¥ g - o i . v g s >8 a5 = £t 2 52 E - g
£ § %3 X B3 £ =% 24 2 F ' g ' £ ¥ g § g 2 5 88 3 g~ < 5 &8 5 2
B 8 %5 = % % 3 3 % 35 §;§. 2 g g I Eg £ ¢ o} 5 g.& % 2
" & ¥ ¥ E : = ¥ & g~ 5 & g
z 3 & £ 3 ¥ 5 8 28 8§ X “ é § Y 3¢ 3° =
Fa "4
11 molecule(s) associated with Th1 Pathway [Ratio: 11/124 (0.089)] [z-score: NaN] [p-value: 2.51E-10] Activity Plot View Report Open Pathway
Add To My Pathway Add To My List Create Dataset Customize Table BB & O Expand
Symbol Entrez Gene Name identifier + Add/Remove column(s} Expected *  Location © Typels) Biomarker Application(s) X Drug(s) x
dbSNP/Gene Symbol - human (H... %
CcD28 CD28 molecule rs3116494 *+Up Plasma Membrane transmembrane receptor efficacy ..all 1 FPT155, lulizumab pegol, REGN... ... all 8
IFNGR2 interferon gamma receptor 2 rs2284553 +Uup Plasma Membrane transmembrane receptor interferon gamma-1b «all 1
IL10 interleukin 10 rs3024493 * Up Extracellular Space cytokine diagnosis, disease progression, ......all 7 SCH708980 wall 1
27 interleukin 27 1s26528 + Up Extracellular Space atokine SRF388 Lall 1
IL18R1 interleukin 18 receptor 1 rs1420098 +Up Plasma Membrane transmembrane receptor
NFATC1 nuclear factor of activated T cells 1 NFATC1 +Up Nucleus transcription regulator
NFKB1 nuclear factor kappa B subunit 1 rs3774937 + Up Nucleus transcription regulator bortezomib/dexamethasone/th... ... all 7
NOTCH1 notch receptor 1 rs13300218 + Uup Plasma Membrane transcription regulator diagnosis, efficacy «all2 OMP-52M51 Lall 1
Selected/Total molecules: 0 / 11

— Sample to Insight

63



%ll

Bt L (R 811z

— = —_— —

Canonical Pathways

B Th1 Pathway

B %3 Edit:
> Th1 Pathway
yerla
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— Sample to Insight
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— Prediction Legend ————
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£

Hide

maore extreme in dataset less
. Increased measurement o

. Decreased measurement O

more confidence less
@ rPredicted activation )

@ Predicted inhibition

Glow Indicates activity
when opposite .

of measurement '.

Predicted Relationships
= Leads to activation
=== Leads to inhibition
Findings inconsistent
with state of downstream
molecule
= Effect not predicted

Dashed lines = indirect relationship
Solid lines = direct relationship
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Expression Analysis - Ulcerative Colitis-associations - 2023-10-18 05:19 T4

Summary  Graphical Summary  Pathways
Upstream Regulators ~ Causal Networks
Add To My Pathway Add To My List

Upstream Regulator
lipopolysaccharide
IL12 (complex)
cD28

TCR
prostaglandin E2
Immunoglobulin
Notch

TNF

LMO2

IFNG

IL21

tretinoin
tetradecanoylphorbol acetate
STAT3

1gG

REL

L2

NFkB (complex)
TNFRSF21

LDB1

GNAS

STAT4

IL23A

FOXP3

RELA

resiquimod

IRF4

ILe

ZBTB10

DLL4

IL1B

IL4

IL10

IRAK1BP1

Selected 0/ 1316

— Sample to Insight

Upstream Analysis

Display as Network

T X Molecule Type
chemical drug
complex
transmembrane receptor
complex

Diseases & Functions

Activity Plot

Regulator Effects

Customize Table

chemical - endogenous mammalian

complex

group

cytokine

transcription regulator
cytokine

cytokine

chemical drug
chemical drug
transcription regulator
complex

transcription regulator
cytokine

complex
transmembrane receptor
transcription regulator
enzyme

transcription regulator
cytokine

transcription regulator
transcription regulator
chemical drug
transcription regulator
cytokine

transcription regulator
other

cytokine

cytokine

cytokine

other

Networks  Lists  Analysis Match  Molecules

Mechanistic Networks 1 B {3}

T X ,  n-valueof overan

Molecule Type

Unfiltered
Genes, RNAs, and Proteins
Drugs and Chemicals

(®) Select from list below

Select all
_ biologic drug
canonical pathway
chemical - endogenous mammalian
| chemical - endogenous non-mammalian
| chemical - kinase inhibitor

chemical - other

Apply Cancel
LITL-0U
2.07E-08
4,25E-08
4.56E-08
5.28E-08
9.43E-08
9.60E-08
1.19E-07
1.28E-07
1.91E-07
2.46E-07
2.62E-07
2.62E-07
3.44E-07
3.56E-07
3.58E-07
3.61E-07
6.47E-07
7.25E-07

T X Target Molecules in Dataset T X

BACH2, BANK1, CD28, CDC37, CPEB4, CREM, DUSP16, ER......all 52
CD226, CD28, IFIH1, IFNGR2, IL10, IL18R1, IL18RAP, IL27, ..all 15
CD226, CD28, CPEB4, CREM, IL10, IL18R1, IL23R, IL27, IL2......all 18
BACH2, CD28, CD6, F5, IFIH1, IL10, IL18R1, IL2RA, MAP3KS, ...all 18
CD226, CREM, CYTH1, FOSL2, IL10, IL23R, 1127, IL2RA, M... ..all 17
ACO2, ADCY3, BACH2, CD226, CD28, ERGIC1, FADS2, FC... ..all 27
CARDY, FCGR2A, IL10, LRRK2, LTBR, NFATC1, NOTCH1, P......all 11
ANKRDSS, CD28, CREM, DUSP16, FOSL2, GATD3/LOC102......all 37
CARDS, EPHB4, IFIH1, IL2RA, LSP1, LTBR, MAP3K8, NOTC... ..all 14
BACHZ, CREM, ERAP2, FCGR24, IFIH1, IFNGR2, IL10, IL18......all 30
BACH2, CD28, IL10, IL18R1, IL18RAP, IL23R, IL2RA, PRDM, ...all 11
BACH2, CD6, CREM, DAP3, DNMT3B, FOSL2, GNA12, IFIH1,...all 32
ADCY3, CD226, CD28, CREM, FOSL2, GPR3S, GPRES, IFN... ...all 26
BACH2, CD226, DNMT 3B, GPR65, IFIH1, IL10, IL18R1, IL23R, ...all 21
BANK1, FCGR2A, FOSL2, IFIH1, IFNGR2, IL10, IL2RA, ITGAL, ...all 14
BACH2, CREM, FADS2, 1L27, IL2RA, MAP3K8, NFATC1, NF... ...all 12
ADCY3, CARDSY, CD28, CPEB4, DAP, FADS2, FOSL2, IFNGR2, ...all 20
CREM, ERAP2, HGFAC, IL10, IL27, IL2RA, ITGAL, LITAF, LS... ..all 18
CD28, IL10, IL2RA, NFATC1, STAT3 Lalls
CARDS, EPHB4, IFIH1, IL2RA, ITGAL, LSP1, LTBR, MAP3K8, ..all 13
BACH2, CREM, FOSL2, HDACT, IL2RA, LITAF, PLA2G4A, P... ..all 10
DAP, IFIH1, IL10, IL18R1, IL18RAP, IL2RA, MAP3KS, PRDMT, ...all 11
IL10, IL18R1, IL23R, NFATC1, RORC, STAT3 .all 6
CD226, FOSL2, IFNGR2, IL10, IL18RAP, IL2RA, NFKB1, PRD......all 10
BACH2, CD28, DNMT3B, ERAP2, IFNGRZ, IL10, IL27, IL2RA, ..all 15
CD226, FCGR2A, IL10, IL18RAP, IL27, IL2RA, NFKB1, NFKBIZ, ...all 14
BACH2, CD28, IL10, IL18RAP, IL23R, IL2RA, ITGAL, NFKB1, ..all 10
CD226, FOSL2, IL10, IL18R1, IL1BRAP, IL2RA, ITGAL, NFKBIZ,...all 10
CARDS, IFIH1, IL10, IL27, IL2RA, LRRK2, PTPN22, RELA, TNF......all 9
EPHB4, IL10, NFKB1, NOTCH1, RELA, RORC ..all 6
CREM, FADS2, IFNGR2, IL10, IL18R1, IL18RAP, IL23R, IL27, ..all 23
ANKRDSS, CD6, CYTH1, EPHB4, FCGR2A, IFIH1, IFNGR2, I... ..all 24
CD28, CIT, FCGR2A, IFNGR2, IL10, IL18R1, IL27, ITGAL, M... ...all 14
IL10, NFKB1, RELA .all 3

&

p-va... 5.33E-16 - 5.74E-06 (1/27)

Mechanistic Network
73 (20
64 (20)
47 (16)
65 (22)
64 (21)
58 (19)
57 (18)
63 (20)

67 (23)
54 (17)
7522
58 (18)
57 (19)
67 (20)
56 (14)
57 (17)
62 (19)
46 (11)

51(8)
56 (18)
49 (16)
58 (21)
58 (21)
62 21)
54 (20)
59 (21)

61(15)
61 (18)
64 (20)
65 (20)
49 (12)
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Expression Analysis - Ulcerative Colitis-associations - 2023-10-18 05:19 T4

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

Upstream Regulators  Causal Networks

Add To My Pathway Add To My List Display as Network Activity Plot Customize Table Mechanistic Networks 8 B O

p-va.. 5.33E-16-5746-06(127) ~|[Z][>] ® @

— Sample to Insight

Upstream Regulator Molecule Type T X, p-value of overlap T X Target Molecules in Dataset T X Mechanistic Network T X
lipopolysaccharide chemical drug 5.33E-16 BACHZ2, BANK1, CD28, CDC37, CPEB4, CREM, DUSP16, ER......all 52 73 (20)
: IL12 (complex) complex 1.28E-12 CD226, CD28, IFIH1, IFNGR2, IL10, IL1BR1, IL18RAP, IL27, ..all15 &4 (20)
CcD28 transmembrane receptor 2.69E-12 CD226, CD28, CPEB4, CREM, IL10, IL18R1, IL23R, IL27, IL2......all 18 47 (1§)
complex 7.23E-12
: prostaglandin E2 chemical - endogenous mammalian 2.93E-10 CD226, CREM, CYTH1, FOSLZ, IL10, IL23R, IL27, IL2RA, M... ... all17 64 21)
Immunoglobulin complex 3.61E-10 ACO2, ADCY3, BACH2, CD226, CD28, ERGIC1, FADS2, FC... ... all 27 53(19)
Notch group 9.33E-10 CARDS, FCGR2A, IL10, LRRK2, LTBR, NFATC1, NOTCH1, P......all 11 57 (1§)
: TNF cytokine 9.61E-10 ANKRDSS, CD28, CREM, DUSP16, FOSL2, GATD3/LOC102......all 37 63 (20)
LMO2 transcription regulator 1.81E-09 CARDS, EPHBA4, IFIH1, IL2RA, LSP1, LTBR, MAP3KS, NOTC... ...all 14
: IFNG cytokine 7.25E-09 BACH2, CREM, ERAP2, FCGR2A, IFIH1, IFNGR2, IL10, IL18......all 30 67 (23)
21 cytokine 7.37E-09 BACH2, CD28, IL10, IL18R1, IL18RAP, IL23R, IL2RA, PRDM1, ...all 11 54 (17)
| tretinoin chemical drug 9.37E-09 BACH2, CD6, CREM, DAP3, DNMT3B, FOSL2, GNA12, IFIH1,...all 32 75 (22)
| tetradecanoylphorbol acetate chemical drug 9.90E-09 ADCY3, CD226, CD28, CREM, FOSL2, GPR35, GPR6S5, IFN... ... all26 58 (18)
STAT3 transcription regulator 1.02E-08 BACH2, CD226, DNMT3B, GPR65, IFIH1, IL10, IL18R1, IL23R,...all 21 57 (19)
1gG complex 1.63E-08 BANK1, FCGR2A, FOSL2, IFIH1, IFNGR2, IL10, IL2RA, ITGAL, ...all 14 67 (20)
| REL transcription regulator 1.97E-08 BACH2, CREM, FADS2, IL27, IL2RA, MAP3K8, NFATC1, NF... ..all 12 56 (14)
I 2 cytokine 2.07E-08 ADCY3, CARDY, CD28, CPEB4, DAP, FADS2, FOSL2,IFNGR2,...all 20 57 (17)
: NFkB (complex) complex 4,25E-08 CREM, ERAP2, HGFAC, IL10, IL27, IL2RA, ITGAL, LITAF, LS... ..all 18 62 (19)
TNFRSF21 transmembrane receptor 4,56E-08 CD28, IL10, ILZRA, NFATC1, STAT3 +all5 46(11)
| LDB1 transcription regulator 5.28E-08 CARDS, EPHB4, IFIH1, IL2RA, ITGAL, LSP1, LTBR, MAP3K8, ..all 13
GNAS enzyme 9.43E-08 BACHZ, CREM, FOSL2, HDACT, IL2RA, LITAF, PLA2G4A, P... ..all 10 51 (8)
: STAT4 transcription regulator 9,60E-08 DAP, IFIH1, IL10, IL18R1, IL18RAP, IL2ZRA, MAP3KS, PRDMT, ..all 11 56 (18)
IL23A cytokine 1.19E-07 IL10, IL18R1, IL23R, NFATC1, RORC, STAT3 «all6 49 (16)
' FOXP3 transcription regulator 1.28E-07 CD226, FOSL2, IFNGR2, IL10, IL18RAP, IL2RA, NFKB1,PRD......all 10 58 (21)
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Expression Analysis - Ulcerative Colitis-associations - 2023-10-18 05:19 T4 - O X

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

Diseases and Bio Functions Tox Functions

Sizeby: -log(p-value) v Colorby: -log(p-value) v -log(p-value) <5.872 [ | N 18.416-log(p-value) Highlight: None v :: 1. Showlabel | ShowBarchart [R@® ® @
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._-—-—d“—-—-:: Llpu:l Cel.. r_-_}“ ﬂ- I
T _E ;Fl:iT1 [ f'm—F
Fath ' d
Add To My Pathway Add To My List Annotation Activity Plot Display as Network Customize Table = & EB p-value 7.86E-22-2.53E-10(1/10) v
Categories T Diseases or Functions Annotation T ,  p-value T X Molecules T X #Molecules Y X
Cellular Function and Maintenance Function of leukocytes 7.86E-22 ATG16L1, BACHZ, BANK1, CARD9, CD28, DENND1B, FA......all 34 34
Inflammatory Response,Organismal Injury and Abnormalities Inflammation of body cavity 6.73E-21 ACO2, ATG16L1, BACH2, BANK1, BSN, CARD9Y, CD28, C... ...all 51 51
Inflammatory Response,Organismal Injury and Abnormalities Inflammation of organ 1.21E-20 ACO2, ATG16L1, BACHZ, BANK1, BSN, CARDY, CD28, C... ...all 59 59
Cellular Movement Cell movement of blood cells 3.77E-20 ATG16L1, BACH2, CARDY, CD226, CD28, CD6, FCGR2A, ..all47 47
Gastrointestinal Disease,Inflammatory Response,Organismal In... Inflammation of gastrointestinal tract 1.75E-19 ATG16L1, BANK1, BSN, CARD9, CD28, FCGR2A, FUTZ, ... ...all 36 36
Cellular Development,Cellular Growth and Proliferation,Hemat... Leukopoiesis 2.12E-19 BACH2, CARD9, CD226, CD28, CD6, CELSR3, F5, FCGR2A, ..all 43 43
Gastrointestinal Disease, Inflammatory Disease, Inflammatory Re... Enteritis 3.15E-19 ATG16L1, BANK1, BSN, CARD9, FCGR2A, FUTZ,IL10, IL... ...all 34 34
Cellular Movement,Immune Cell Trafficking Leukocyte migration 1.11E-18 ATG16L1, BACH2, CARDSY, CD226, CD28, CD6, FCGR2A, ..all45 45
Selected 0/ 1000
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Add To My Pathway

Symbol

ACO2
ADAM30
ADCY3
ANKRDS5
ATG16L1
ATXN2
BACH2
BANK1
BLTP
BSN
BTEDS
C17orf67
C3orfe4
CARDS
ccDCa2e
CD226
cD28
CDé
cDC37
CDC425E2
CDKAL1
CELSR3
CHP1

cr
CPEB4
CREM
CYTH1
DAP
DAP3
DELEC1
DENND1B
DNMT3B
DOCK7
DPH5
DUSP16

Selected/Total molecules: 0/ 167
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Graphical Summary  Pathways

Add To My List

Upstream Analysis

Create Dataset Customize Table

T Entrez Gene Name T X

aconitase 2

ADAM metallopeptidase domain 30
adenylate cyclase 3

ankyrin repeat domain 55

autophagy related 16 like 1

ataxin 2

BTB domain and CNC homolog 2

B cell scaffold protein with ankyrin repeats 1
bridge-like lipid transfer protein family mem...
bassoon presynaptic cytomatrix protein

BTB domain containing 8

chromosome 17 open reading frame 67
chromosome 3 open reading frame 84
caspase recruitment domain family member 9
CCDC26 long non-coding RNA

CD226 molecule

CD28 molecule

CD6 molecule

cell division cycle 37, HSP90 cochaperone
CDC42 small effector 2

CDKS regulatory subunit associated protein...
cadherin EGF LAG seven-pass G-type recept...
calcineurin like EF-hand protein 1

citron rho-interacting serine/threonine kina...
cytoplasmic polyadenylation element bindin...
CAMP responsive element modulator
cytohesin 1

death associated protein

death associated protein 3

deleted in esophageal cancer 1

DENN domain containing 1B

DNA methyltransferase 3 beta

dedicator of cytokinesis 7

diphthamide biosynthesis 5

dual specificity phosphatase 16

Diseases & Functions

Regulator Effects ~ Networks

= e

Identifier + Add/Remove column(s)
dbSNP/Gene Symbol - human (HU... T X
1s727563
152641348
rs13407913
rs10065637
1512994997
15653178
rs1847472
rs13126505
1s7657746
159836291
rs34856868
153853824
rs4541435
rs10781499
rs13277237
1517207042
rs3116494
CD6
rs11879191
rs11743851
rs2328546
159868809
rs28374715
rs11064881
rs56163845
1s34779708
rs17736589
152930047
rs490608
DELEC1
rs2488389
rs6058869
rs1748195
rs11583043
rs11054935

Lists  Analysis Matc

Location

Cytoplasm

Plasma Membrane
Plasma Membrane
Nucleus
Cytoplasm
Nucleus

Nucleus
Extracellular Space
Other

Plasma Membrane
Nucleus

Other

Other

Cytoplasm

Other

Plasma Membrane
Plasma Membrane
Plasma Membrane
Cytoplasm

Plasma Membrane
Cytoplasm

Plasma Membrane
Nucleus
Cytoplasm

Plasma Membrane
Nucleus
Cytoplasm
Cytoplasm
Cytoplasm

Other

Other

Nucleus

Plasma Membrane
Cytoplasm
Nucleus

T X Type(s)

enzyme
peptidase

enzyme

transcription regulator
enzyme

other

transcription regulator
other

other

other

other

other

other

other

other

other

transmembrane receptor
transmembrane receptor
other

other

enzyme

G-protein coupled receptor
transcription regulator
kinase

other

transcription regulator
other

transcription regulator
other

other

other

enzyme

other

enzyme

phosphatase

T X Biomarker Application(s)

diagnosis

efficacy

unspecified application

%II

Symbol ACO2- MYRF(1/2) v |

T X Drug(s)

LY3435151
FPT155, REGN5668, REGNS678,

voclosporin

Bt 2[R &R iz

8 x

1] @

T X
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Secondary colon cancer in patients with ulcerative colitis: a systemmtic il

review and meta-analysis.
Zhang L. Gan H. \

/]@L\ Ulcerative Colitis GWAS

(PMID: 26192919)

A young woman who developed ascending colon cancer 2 years after

the onset of ulcerative colitis. L L

Matsuda K, Hashiguchi Y, Asako K, Okada Y, Ohno K, Tsukamoto M, Fukushima Y, Shimada R,
Ozawa T, Hayama T, Nozawa K, Fukagawa T, Kikuchi Y, Sasajima Y.

= ™
. . L \
Risk of Colon Cancer and Recommended Surveillance Strategies in ‘ b\
. L - L] - ‘: I.'Ir \ i
Patients with Ulcerative Colitis. [ | o
Rabbenou W, Ullman TA. | = | Colorectal Cancer GWAS

(PMID: 36539618)
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> [ Tissue Expression
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or proteomics data
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B8 Example Analyses
B Training 1oproteomics data
> _B® Shared Proiects
Analyzing genetic gain/loss data

Shortcuts

Analyzing metabolomics data

Case studies and Support webinars

Top help articles and FAQs

Contacting Support
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Starting in Jan 2024, analyses >10 years old will be eligible for automatic deletion.
Sign up for an |PA training webinar!

Check out our NEW 1-minute IPA promo video.

Check outthe single cell expression tutorial.

Read and watch our gene expression tutorial with embedded videos.

The IPA downtime for the upcoming IPA 2023 Winter Release has been scheduled for:

Pacific Standard Time: Friday, December 15, 5 p.m. through Sunday, December 17, 12 p.m. PST (No
Central European Time: Saturday, December 1€, 02:00 through Sunday, December 17, 21:00.
Japan Standard Time: Saturday, December 16, 10:00 through Monday, December 18, 05:00.

China CST (Beijing): Saturday, Saturday, December 18, 23:00 through Monday, December 18, 18:00.

If you are new to IPA or taking a trial please see: |PA Trial Resources.

Pave your way to greatness using advanced pathway analysis: Learn more.
Read our news and sign up for our newsletter.
Search Google Scholar for publications that cite IPA
See how the IPAteam is using Machine Learning in a new paper.
| | Don't Show at Startup

m&!‘j

Dataset Upload Workflow Instructions

Data Upload Workflow

Use Dataset Upload to import your dataset file into IPA. Once uploaded, many
different analysis options exist including the Biomarker Filter, Tox and Core
Analyses.

1. To upload a dataset file, click here.

Leod r: I Dviaset o wokoad KA RRE

atr S8 ar llurina Mouselel-4 v2 0 slis

Flic Name:
Flisa of Tyza: &l Nk ~

Jgen Cancz

2. Selectthe dataset file (bd, xIs, xisx, .csv, or .diff) from your computer and click the
Open button.

3. Select Flexible format for the file format from the dropdown menu ifitis not
already selected.

4. Assign an array platform used for the dataset, if applicable. Assigning the
appropriate array platform improves the accuracy of the statistics by assigning the
platform as the reference set or "universe” of all possible measured molecules for
that dataset Leave as "Not specified/applicable” for RNA-seq, metabolomics, or
phosphoproteomics datasets.

5. If your dataset is fairly simple (without many extraneous columns that you intend
to ignore) click the Infer Observations button. IPA will try to automatically assign the
columns for you. If this is successful, you may opt to assign additional ID columns
(see step 5) or just skip to step 9. If Infer Observations is unsuccessful, just click the
button again to toggle it off.

6. Assign at least one column as an identifier column (“ID") from the dropdown
manii than calact ite idantifiar tynale) in tha carnndary drandown mann IPA
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GO
- QIAGEN Land Explorer ..z:.
Create New... Advanced Search |/
Search QIAGEN
D i | Comparicon Analycic Worlflow Inctructions X
Project Manager X I i P y
A-Z Sort N .
oy wp ' Create Comparison Analysis X arlson Analyses Workflow
v & GWAS Select analyses for side-by-side comparison. Click View Comparison to view comparison results. Analyses are available for Core, Tox and Metabolomics analyses.
> [ Dataset Files ) )
v & Analyses Create Comparison Analysis Analysis allows you to analyze changes in biological states across
B Ulcerative Colitis-associations - 2023-10-19 11:07 00 . First run a Core, Tox or Metabolomics Analysis on your multiple
[ colon cancer-association - 2023-10-18 05:52 00 Selett Analyses A-ZSort Ay 5 Comayps trepresent imepoints or dosage treatments. Then use Comparison
[ Ulcerative Colitis-associations - 2023-10-18 05:19 00 ~ My Projects Add » [f |Ulcerative Colitis-associations - 2023-10-1805:1  Move Up 2 nderstand which biological processes, clinical pathology endpoints,
I Comparison Analyses v GWAS colon cancer-association - 2023-10-18 05:52 T« Move Down ¥ 1d pathways are relevant to each timepoint or dose.
B Biomarker Filter Results [ Ulcerative Colitis-associations - 2023~ o o
B Biomarker Comparison Analyses i colon cancer-association - 2023-10-1¢ tun a Comparison Analysis
i MicroRNA Target Filter Results Ei Ulcerative Colitis-associations - 2023- COH’ID&HSOI"I A.I'Ial}*SIS. Mﬂ
B BioProfiler Results > B Shared Projects rojects from the left menu and click Add to add them to the Analyses to
I IsoProfiler Results } ndow.
Crwira e potn s shmie
- My pathways Myt sz CFS Ve "=
B My Lists 1
> B Human Genes Chromosomal Location aimn Sl el
> B8 QIAGEN Coronavirus Networks e —
> Im Ingenuity KEGG gene lists oA T A A
> [ Tissue Expression F:r”'::‘
> Iw Example Analyses I
> I Training
|_>_F® Shared Proiects
Analyzit
Analyzi
cﬂse sti i Corrpeniacn e
Comparison.
Top h: « Remove Jur results, click "Save and Exit™.
Conta ation, see the help manual for Comparison Analysis heatmaps for:
View Comparison Cancel Ways
ulator
Shortc YW AT ey Ty iy v =g 7 ey e i

Causal Networks

Read our news and sign up for our newsletter. C e Funclions

Search Google Scholar for publications that cite IPA
See how the IPAteam is using Machine Learning in a new paper.

Don't Show at Startup Note: If you do not want Workflow Instructions to open automatically: From the menu
| bar, select File>Preferences>Application Preferences, then deselect Show
ChatDOC F1E 1 1 {@E @ - @ A - Microsoft Edae | | Workflow Instructions.
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Comparison Analysis — P-value

Diseases and Functions  Pathways and Lists  Datasets and Analyses

Advanced Search
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QIAGEN Land Explorer @ @ed

Create New... Samchi QIAGEN
Project Manager | Comparison Analysis - Analysis Comparison 1 - 0O X
Canonical Pathways Upstream Analysis Diseases & Functions Regulator Effects Lists My Pathways Molecules Networks Comparison Settings
;s P= * -
: f ;’prz?u -Settm-gsJLegend ; Please select a column (analysis) to display the corresponding metadata or click a heatmap s... analyses.
> I Dataset Files e o o
v & Analyses Measurement: -log(p-value) 0.00E00 | ) — 96 ites across
|'§|! Ulcerative Colitis-associa multiple
B colon cancer-association | Sort Method: Score ViSUﬂﬁZL p-value e ~omparison
[ Ulcerative Colitis-associa y endpoints,
I Comparison Analyses Insignificance Threshold: (absolute value) Apply Clear
W Biomarker Filter Results
I3 Biomarker Comparison Anz
I MicroRNA Target Filter Resy
I BioProfiler Results View Report Open Network Gene Heatmap W @ Expand Header 1e Analyses to
I IsoProfiler Results > 0.
B My Pathways z g ]
B My Lists = S s
> I Human Genes Chromosomal | = é E
> I QIAGEN Coronavirus Network: E § s
> W Ingenuity KEGG gene lists 3 538
» W Tissue Expression L [gl ﬁ
> I Example Analyses Myelination Signaling Pathway
> Bm Training Human Embryonic Stem Cell Pluripotency
L > Wb Shared Proiects | Molecular Mechanisms of Cancer
Th1 Pathway
Role of Osteoblasts, Osteoclasts and Chondrocytes in Rheumatoid Arthritis
BMP signaling pathway
Th1 and Th2 Activation Pathway
Natural Killer Cell Signaling
Pulmonary Fibrosis Idiopathic Signaling Pathway
Role of JAK1, JAKZ and TYK2 in Interferon Signaling
IL-23 Signaling Pathway
IL-12 Signaling and Production in Macrophages
Osteoarthritis Pathway
Cardiac Hypertrophy Signaling (Enhanced) heatmaps for:

’IPA

IL-10 Signaling

TGF-g Signaling

Cardiomyocyte Differentiation via BMP Receptors
Interleukin-12 family signaling

See how the IPAteam is using Machine Learning in a new paper.

Don't Show at Startup

Save & Exit

Note: If you do not want Workflow Instructions to open automatically: From the menu
. bar, select File>Preferences>Application Preferences, then deselect Show
Workflow Instructions.

https://qgiagen.my.salesforce-sites.com/KnowledgeBase/KnowledgeNavigatorPage?id=kA41i000000L5nQCAS&categoryName=BioX
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MicroRNA Biogenesis Signaling ...
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See how the IPAteam is using Machine Leamning in a new paper.
Don't Show at Startup

Save & Exit

Note: If you do not want Workflow Instructions to open automatically. From the menu
. bar, select File>Preferences>Application Preferences, then deselect Show

Workflow Instructions.
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News
Starting in Jan 2024, analyses =10 years old will be eligible for automatic delefion.

Sign up for an |PA training webinar!
Check out our NEW 1-minute IPA promo video.
Check out the single cell expression tutorial.

Read and waltch our gene expression futorial with embedded videos.

The IPA downtime for the upcoming IPA 2023 Winter Release has been scheduled for:
Pacific Standard Time: Friday, December 15, 5 p.m. through Sunday, December 17, 12 p.m. PST (No
Central European Time: Saturday, December 18, 02:00 through Sunday, December 17, 21:00.
Japan Standard Time: Saturday, December 18, 10:00 through Monday, December 18, 05:00.

China CST (Beijing): Saturday, Saturday, December 18, 23:00 through Monday, December 18, 18:00.

If you are new to IPA or taking a trial please see: |IPA Trial Resources.
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Pave
Read our news and sign up for our newsletter.

Search Google Scholar for publications that cite IPA

See how the IPAteam is using Machine Learning in a new paper.

Don't Show at Startup

Comparison Analyses Workflow

Comparison Analyses are available for Core, Tox and Metabolomics analyses.

Comparison Analysis allows you to analyze changes in biological states across
observations. First run a Core, Tox or Metabolomics Analysis on your multiple
datasets that represent timepoints or dosage treatments. Then use Comparison
Analysis to understand which biological processes, clinical pathology endpoints,
diseases, and pathways are relevant to each timepoint or dose.

Create and Run a Comparison Analysis

1. To start a Comparison Analysis, click here.

2. Choose projects from the left menu and click Add to add them to the Analyses to
Compare window.
L
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3. Click View Comparison.
4. To save your results, click "Save and Exit".

For more information, see the help manual for Comparison Analysis heatmaps for:
Canonical Pathways

Upstream Requlators

Causal Networks

Diseases and Functions

Note: If you do not want Workflow Instructions to open automatically: From the menu
bar, select File>Preferences>Application Preferences, then deselect Show

. Workflow Instructions.
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> BMC Gastroenterol. 2023 Apr 27;23(1):136. doi: 10.1186/s12876-023-02769-5.

Peripheral blood T-lymphocyte subsets are potential
biomarkers of disease severity and clinical outcomes
in patients with ulcerative colitis: a retrospective
study

Bailu Geng T Xueli Ding 1,Xia0yu Li 1, Hua Liu 1;Wenjun Zhao 1, Haihong Gong 2 Zibin Tian 2,
Jing Guo 4

Affiliations + expand
PMID: 37106335 PMCID: PMC10134527 DOI: 10.1186/s12876-023-02769-5

> Am J Pathol. 2011 Apr;178(4):1805-13. doi: 10.1016/j.ajpath.2011.01.004.

Cytotoxic T lymphocytes efficiently recognize human
colon cancer stem-like cells

Satoko Inoda !, Yoshihiko Hirohashi, Toshihiko Torigoe, Rena Morita, Akari Takahashi,
Hiroko Asanuma, Munehide Nakatsugawa, Satoshi Nishizawa, Yasuaki Tamura, Tetsuhiro Tsuruma,
Takeshi Terui, Toru Kondo, Kunihiko Ishitani, Tadashi Hasegawa, Koichi Hirata, Noriyuki Sato
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