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Interpret your data and highlight pathways driving biological impact

Intrapersonal skin biopsies
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Discover upstream regulators driving your observed changes
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Dupilumab vs. pre-treatment (AD)

Regulator
IL4
TNF
L33
CSF2
IL13
CD28
IFNG
CD3
IL1B
Ige
IL2
STAT1
IL3
KLF6
TNFSF13B
CD40LG
IL27
Eldr
NFkB
BTK
TCR
AKT1
IL1A
CBX5
CREB1

Fold Change

-0.407
-0.295
0.101

-0.173
-0.164
-0.077
-0.128

1.089

0.043
-0.025
-1.913
-0.055
-0.2
-0.09
0.302

-0.081

0.026
0.351

-0.051
-0.073

Molecule Type
cytokine
cytokine
cytokine
cytokine
cytokine

transmembrane receptor
cytokine
complex
cytokine
complex
cytokine
transcription regulator
cytokine
transcription regulator
cytokine
cytokine
cytokine
other
complex
kinase
complex
kinase
cytokine
transcription regulator

transcription regulator

Predicted Activity z-score

Inhibited -
Inhibited -5.199
Inhibited -4.709
Inhibited -4.25
Inhibited -3.937
Inhibited -3.742
Inhibited -3.74
Inhibited -3.738
Inhibited -3.526
Inhibited -3.447
Inhibited -3.44
Inhibited -3.435
Inhibited -3.424
Inhibited -3.299
Inhibited -3.218
Inhibited -3.059
Inhibited -3.002
Inhibited -3
Inhibited -2.927
Inhibited -2.919
Inhibited -2.815
Inhibited -2.767
Inhibited -2.761
Inhibited -2.673
Inhibited -2.649

p-value
6.58E-18
1.97E-21
5.75E-09
1.06E-08
7.08E-13
0.117
3.11E-18
0.165
8.7E-18
3.08E-05
0.000413
6.29E-08
0.038
9.53E-05
0.000227
0.000005
2.38E-05
0.000516
2.43E-07
0.00133
0.153
0.000257
1.05E-08
0.000526
0.000154
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Int t dat d highlight path driving biological impact
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What kinds of questions can you answer without your own data?
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Build networks from scratch and discover potential drug targets
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O Find shortest paths with Path Explorer
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Build networks from scratch and discover potential drug targets

QIAGEN

O O . Simulate changes in activity with MAP
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Build networks from scratch and discover potential drug targets

QIAGEN
O Grow upstream from selected nodes, then
O O overlay labels for known drug targets
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BMS-986004 could be a potential candidate for atopic dermatitis
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BMS-986004 CD40LG IGHE
FCER2
Indication FDA Approval Status -
immune thrombocytopenic purpura Phase 1/Phase 2
acute graft-ve-host disease Phase 1
acute graft-ve-host diseaze Phase 1

Trial Status
Completed
Recruiting

Recruiting

IL4

ZFP36

Bristol-Myers Squibb

CSF2

v

PRKCB

Clinical Trial Sponsor(z)

H. Lee Moffitt Cancer Center and Research Institute

H. Lee Moffitt Cancer Center and Research Institute

Atopic dermatitis

U

FCER1A
NCT# Last Updated
MCT02273960 2019-07-15
MCTO3605927 2022-12-30
NCTO3605927 2022-12-30
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Perform pathway analysis on your own ‘omics data
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Ingenuity Pathway Analysis is powered by manually-curated findings  sssss
Up-to-date relationships

Weekly top-tier journal updates
Quarterly for clinical databases

14+ million findings

Manually curated using
controlled vocabulary

Decades of knowledge

Over twenty years of curated data
mapped into directional networks
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EGF - EGFR
[one of many]
Type:
Direction:
Effect:
Directness:
Tissue:
Location:
Source:

cetuximab — EGFR
[one of many]

Type:

Direction:

Effect:

Cell line:

Organism:
Experiment:
Source:

,,,,,

@ EGF cetuximab

Sos I
. O Metastatic colorectal cancer

RAS GRB2 {:j

Non-small cell lung carcinoma

PI3K (complex) {,‘]

Glioblastoma

)
I O Apoptosis

Metastasis B Proliferation of cells

Colorectal Cancer Metastasis Signaling




Curated research findings are stored as relationships and nodes

QIAGEN

ICAM1 and ITGB2
(Click to see complete details)

124 findings from 62 sources

activation [2] expand
ICAM1 protein in plasma membrane increases activation
of ITGB2 protein in plasma membrane from Th cells.

(27446085

protein-protein interactions [97] expand
Binding of ICAM-1 and CD18 [ITGE2] occurs.

C C L5 (23554986

C D40 regulation of binding [26] expand

V. cholerae cholera toxin complex increases binding of
mouse lcam1 protein and mouse thymocytes that is
mediated by mouse Lfal [Itgh2] protein.

(10601245

= ()

ETV7 VEGEA bievacizu mab

ICAMA
A,PP,RB (62)

IPA

ITGB2




Simulate activity and predict change using directional knowledge 33350

Down Up Inhibited Activated

Simulated observation CCL5 Predicted activity change

CD40

Simulated inhibition ~——> () O O
bevacizumab
ICAM1 \

Predicted activation

IPA

ITGB2




Ingenuity Pathway Analysis uses case vs. control DEGs as input

QIAGEN

This can be a simple list with arbitrary values

. Gene Change

Fgg KRTAP4-4 FAB P9 2

<>~ KRTAP4-4 2

’ SDE2A SULT1C3 2

UGT1A6 C UGT1A6 2

’ o PDE2A 2

RPPH1 -2

SULT1C3 C O — 5
snorazs  RSCIAT

SNORA7A -2




Ingenuity Pathway Analysis uses case vs. control DEGs as input

QIAGEN

This can be a differential expression table with ratios, fold changes, or log2FCs

IDs (required) e Ratio, fold change, etc.
e Significance (optional)
ooy
] Transcript IDs Ratio KO va WT p-value KO vs WT Adj p-value KO vs WT
2 NM_008866 102453 0.805551 0.971466808 ®
3 NM_001159751 0.952735 0.184285 0.736421598
4 NM_133826 095185 0.279682 0.798486361
5 NM_001204371 0.92321 0.215736 0.758991902
6 |ENSMUST00000027040 101667 0.795501 0.96971034
. 7 NM_001195732 1.00906 0.910633 0.987645184
Knockout vs. wild type 8 NR_045188 0.990928 0.869495 0981378292
9 |NM_183028 0.921393 0.256484 0.784821849
10 |NM_021511 0932214 0.34333 0.831316277
11 ENSMUST00000144177  0.954012 0.45081 0.875692451
12 BC066997 1.04638 0.469901 0.882652167
13 NR_040462 0.881149 0.0974207 0.544592854
14 NM_133220 112049 0.0580533 057002282
15 |NM_177722 102386 0.624477 0932387654
16 | NM_026493 0.990948 0.857147 0.97936759
> 17 |NM_029525 0873437 0.0734839 0.602439682
18 |NM_001160369 1.01077 0.862964 0.980443879
19 NR N45707 noen7taT n 724901 N Oc7E0ENTo

Core analysis results




|IPA uses your input to calculate enrichment and predicted activity

QIAGEN

. Annotations over-represented in pathways and
Enrichment (p-valus) T networks are considered significantly enriched

— 0.05

-2 Predicted activity (z-score) +2

Annotations in pathways and networks consistently
matching or mismatching literature-reported directionality
are considered significantly activated or inhibited

Inhibited Activated Down Up

Predicted activity change Observed expression




IPA calculates enrichment and predicted activity for these entities 35338
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Agenda

Perform pathway analysis on your own ‘omics data
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Agenda

Perform pathway analysis on your own ‘omics data

Quickly upload, analyze, and share your IPA results

» Data upload, analysis setup, and selecting cutoffs

« Share with IPA Interpret, an online overview of your results

Dive deep into the biology behind your observed changes

* Prioritize and interpret changes in Canonical Pathways
* ldentify upstream regulators potentially influencing your DEGs

» Look at potential downstream effects and functional consequences

W




Navigating your core analysis results sosss

QIAGEN

Expression Analysis - 0 x
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|IPA Interpret results can be found in the Summary tab

Expression Analysis

Summary Pathways

I QIAGEN IPA Interpret IEnhanced web view

Experiw’ent Metadata

Graphical Summary

“.“
.
.

1 4

Upstreamn Analysis Diseases & Functions

Regulator Effects Metworks Lists

Analysis Match Meolecules

00000
QIAGEN

Lesional vs Non-Lesional (Atopic Dermatitis)

Dataset @
2634 genes passed cuteffs (872 down and 1762 up)

Cutoffs: Expr Fold Change =-1.7, 1.7, Expr pvalue <0.05

X Axis:  Expr Fold Change Y Axis:  Expr pvalue

@ Down-regulated @ Up-regulated

30 q

wn
| ]
I

Created on June 18, 2025, from observation "Lesional vs Non-Lesional (Afopic Dermatitis)” in dataset IPA_Training_Atopic_Dermatitis_Dataset

View Details =

b

Not analysis-ready

0
Expr Fold Change [log2]

=]
wi

Graphical Summary ®
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[Renal tumor| (IL1B] (TNF]|
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(L8] ILT7A]
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o
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To share, add your results to a shared project, then copy the link 35338

QIAGEN

&8 Share Manager et

& A To share files (e.q. dataset files, analyses, My Pathways, etc,) with your colleagues,

M Edit View Window  Help create a new shared project or select an existing one. Then add fiIE/’
addresses of project members. The files will be copied to the shar e ...
New ? hernicals Diseases and Functions Pathways E ? 2 L
Open > Mote: Core Analyses copied to the Public Share folder are viewabl . e . .
Save Ctrl-5 by anyone to whom you provide the link. IPA users can view all rg L ARy
Save A non-1PA users can see the summary but the details only for the tg Ej;
) significant results per type. . ,

Open Network From Clipboard

Upload Dataset... Ctrl-U New Shared Project

Batch Upload Datasets... Choose Shared Project to Edit

Search Datasets and Analyses... [ QIAGEM FAS Team e
Refresh Project Manager F5
View References Shared Files

Export Data.. Ctrl-E
Export Image... Ctrl+5hift-E

B Ulcerative Colitis (GSE73661) - 2025-03-05
" Lesional vs Mon-Lesional (Atopic Dermatitis)
(" G5E165252 Responder vs. Non-Responder (atezolizumak)

[ Share Share Manager... Ctrl-M I
Properties
Preferences
- Shared Project Members Add / Remove
Print... Ctrl-F
Members Status
Close IPA Ctrl-C

devendra.mistry@giagen.com Pending

shawn.prince@giagen.com ACCEPTED

Disease vs. normal: lesional vs. non-lesional atopic dermatitis




Viewing and exporting results from IPA Interpret

QIAGEN

B IPA Interpret | Canonical Pathy +

c 25 anal genuity.com/ip

eseee QIAGEN IPA Inte rp ret Want to analyze your own data? Kyle Nilson Logout
QIAGEN

Lesional vs Non-Lesional (Atopic Dermatitis) / Canonical Pathways

Canonical Pathways ®

[«

Signaling and metabolic pathways that are potentially activated or i

Click the download icon to export tabular results

B Table Ii. Bar Chart [* Bubble C

Showing all 1018 canonical pathways

Pathway Pwvalue & BH P-value Activation z-score (1) Percentage overlap Overlapping molecules Total pathway size
Filter Filter < Filter < Filter abs. = Filter = Filter = Filter =

Immunoregulatory interactions between a Lymphoid and a non-lymphoid cell 1.18e-64 1.20e-461 10.25 50.23% 108 215

Pathogen Induced Cytokine Storm Signaling Pathway 8.47e-42 4.31e-39 8.66 30.37% & 382

Granulocyte Adhesion and Diapedesis 4.09e-39 1.3%9e-36 - 39.71% 81 204

Cell surface interactions at the vascular wall 1.13e-28 2 87026 7.48 33.18% A 214

Th1 and Th2 Activation Pathway 1.07e-27 2.18e25 -a 35.80% 63 176

Agranulocyte Adhesien and Diapedesis 1.66e-26 2.50e-24 - 31.25% 70 224

Paihway represe ntation o Immunoregulatory interactions between a Lymphoid and a non-
. . . . . Lymphoid cell
Immunoregulatory interactions between a Lymphoid and a non-Lymphoid cell Figure Legend (9
A number of receptors and cell adhesion molecules play a key role in
modifying the response of cells of lymphoid origin (such as B-, T- and NK
mnlle) tm eall amed bisenme sembimmne e sell s bo evathoomeeis
Powered by QIAGEN Digital Insights QHAGEN IPA® Interpret is for melecular biclogy research use only and not intended for the diagnasis, prevention, or treziment of dissase. Use of this content, analyses and / or resulis herein are subject 1o Privacy Policy Trademarks & Disclaimers Terms & Conditions

© 2025 All Rights Reserved the QIAGEM Digital Insights User Agreement hitps: /fwww.qiagen.com /us/knowledge-and-support/ordering-support /bicinformaticsc




Viewing and exporting results from IPA Interpret

QIAGEN

% IPA Interpret | Canorical Pathw: X ar

cal-pathways/bubblechart

eeeee QIAGEN IPA Inte rp ret Want to analyze your own data? Kyle Nilson Logout
QIAGEN
Lesional vs Non-Lesional (Atopic Dermatitis) / Canonical Pathways
Canonical Pathways O &
Signaling and metabolic pathways that are potentially activated or inhibited in the dataset
B Table Ii. Bar Chart [** Bubble Chart
Chart Type K-axis Y-axis
Bubble chart - log[Pvalue] - Pathway categery -
Figure Legend
Z-5core: Positive Negative Zero Meutral or Mo Prediction a1 181
Pathway category
Immune System 1
Disease-Specific Pathways '
Cellular Immure Response
-
Hemostasis 9
Pathogen-Influenced Signaling ¢
Humoral Immune Response g
Cytokine Signaling g
Signal Transduction _]
Cellular Growth, Proliferation and Development -|
Vesicle-mediated transport g
Cancer ._{
Cellular Stress and Injury _]
Organismal Growth and Development g
0 10 20 3 0 50 60 70
-log[P-value]
Powered by QIAGEN Digital Insights QHAGEN IPA® Interpret is for melecular biclogy research use only and not intended for the diagnasis, prevention, or treztment of dissase. Use of this content, analyses and / or resulis herein are subject 1o Privacy Policy Trademarks & Disclaimers Terms & Conditions
© 2025 All Rights Reserved the QIAGEM Digital Insights User Agreement hitps: /fwww.qiagen.com /us/knowledge-and-support/ordering-support /bicinformaticstc




Viewing and exporting results from IPA Interpret

QIAGEN

B IPA Interpret | Canonical Pathw: X +

c 25 analysis.ingenuity.com/ip 08o._. DA-BMElg/canonical-pathways/

eseee QIAGEN IPA Inte rp ret Want to analyze your own data? Kyle Nilson Logout
QIAGEN

Lesional vs Non-Lesional (Atopic Dermatitis) / Canonical Pathways

[«

Canonical Pathways ®

Signaling and metabolic pathways that are potentially activated or inhibited in the dataset

B Table . Bar Chart [* Bubble Chart

_— —_— _— —_— _— —_— _— —_— _— \
X-axis Sort by , Data display

Jog[Pvalue] - Jog[Pvalue] - I Active Filters: P-Value, Z-Score - I

Figure Legend
I Hog [P-value] display range:

Z-Score: Positive Negative Zero Neutral or Mo Prediction I
I 2 ® ® 393 I Number next to the bar: -log[P-value]
Pathways available: 1018 40 60 5.0

Immunoregulatory interactions between a Lymphoid ald i | I 63.93
Pathogen Induced Cytokine Scrrn | I 41.07
Granulocyte Adkes 38.39
Cell surface inferactipns Fosiive Zscere E?.IE
Thland The 2 ® ® w2 597
Agranulocyte Aclwes 78 I
Class A/1 (Rhod¢ Number of pathways displayed 313 76

d I

Binding and Uptake of Ligands b' S Negafive zscore I

s @ L] 2.00 I

Ci

Number of pathways displayed 14
Altered T Cell and B Cell Signaling |1 B g v ey

Use drop-down menus to filter data

Powered by QIAGEN Digital Insights QHAGEN IPAE Interpret is far molecular biology research use only and not i'nM fopii=0 ki e ialing. o dairen Siiee=-cpkiisne| iiiien g
© 2025 All Rights Reserved the QLAGEMN Digital Insights User Agreement hitps: /fwww.qisgen.com/us/knowledgeand-support/forderingsuppart /bicinformaticste




Viewing and exporting results from IPA Interpret

QIAGEN

B IPA Interpret | Canonical Pathw: X +

c 25 analysis.ingenuity.com/ip 08o._. DA-BMElg/canonical-pathways/

eseee QIAGEN IPA Inte rp ret Want to analyze your own data? Kyle Nilson Logout
QIAGEN

Lesional vs Non-Lesional (Atopic Dermatitis) / Canonical Pathways

Canonical Pathways

The More filters button lets you filter by
pathways, molecule type, and more

Signaling and metabolic pathways that are potentially activated or inhibited in the dataset

B Table . Bar Chart [* Bubble Chart
X-axis Sort by Data display
Jog[P-value] - Jog[P-value] - Active Filters: P-Value -
Fi Ly el
—_— _— —_— _— —_— _— —_— &urc Lﬂ @
Z-Score: Positive Negative Zero Neutral or Mo Prediction al Pathways Display ‘
log[P-value] Number next to the bar: Activation zscore ch list (Unselect all, then search to filter results) I
0 10 20 30 40 4516
IL-4 Signaling 9.59 I v Ingenuity Canonical Pathways [1386) Expand all Collapse all I
T Cell Receptor Signaling 8.91 5 Metabolic Pathways (125)
Communication between Innate and Adaptive Immune Cells 8.55 I »  Reactome Pathways (411) I
Lipid Antigen Presentation by CD1 8.25
) o ] . N I «  Signaling Pathways (848) I
Regulation of IL-2 Expression in Activated and Anergic T Lymphocytes 8.19
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anonical pathways: highlight key pathways and biological changes

A - o X
File Edit View Window Help Provide Feedback | Support  Kyle Nilson  Close IPA
Genes and Chemicals  Diseases and Functions  Pathways and Lists  Datasets and Analyses
Creste New P — Process RMA-seq data  QIAGEN Land Explorer
Search

Expression Analysis - Disease vs. Normal (UC) B x
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Symbol Entrez Gene Name X dentifier 4 Measurement 1 + Add/Remaove column(d] Expected X JLocation X Typels) X Biomarker Application(s) X Drug(s) x
) Ensembl ] ExprLoq Ratio * fppiee . Expr False Discovery Rate .. °] b o
CXCR1 C-X-C motif chemokine receptor ENSG00000163464.8 +2.789 G4E-08 3.20E07 lasma Membrane G-protein coupled receptor 2[4 trifluoromethane.....all 4
CXCR2 C-%-C motif chemaokine receptor ENSGD0000180871.8 I t2123 I1‘4| E-06 1.05E-05 I +up "Iasma Membrane G-protein coupled receptor 2[4 trifluoromethane... ... all g
at Wa yS a re S CO re y CXCR4 C-X-C motif chemokine receptor ENSG00000121966.7 I +1,583 I:ZSE,O'J 5.08E-06 I T+ Up lasma Membrane G-protein coupled receptor diagnosis ..all1 [68Ga]pentixafor, [68G... ...all 16
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. GPRISLG G protein-coupled receptor 151 ENSGO0000188373.5 0,955 Disico: 391802 *up racellular Space oytokine
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Inhibited Activated

Predicted activity change

140 molecule(s) associated with Pathogen Induced Cytokine Storm Signaling Pathway [Ratio: 140/382 (0.366)] [z-score: 8.728] [p-value: 5.88E-33]

Selected/Total molecules: 0/ 140

Activity Plot

View Report Open Pathway

If your observed changes match curated expectations,
IPA will assign a positive z-score and predict pathway activation




Canonical pathways: highlight key pathways and biological changes s::s:
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Canonical pathways: highlight key pathways and biological changes

Click Open Pathway to
view a pathway in detail
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Upstream regulators: discover factors driving your observations
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What colors mean: predictions vs. your data

Inhibited Activated

. I Gene or pathway activity predicted by IPA

l . Expression observed in your dataset

Down Up T
The legend can always be found under the Help menu

Fatty
éacici]
Colors and label positions can be changed under File > Preferences biosynthesis
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Perform pathway analysis on your own ‘omics data
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Comparison Analysis

* Open as many as 20 IPA analysis results side-by-side

» Load pathway-specific gene heatmaps to focus your biomarker search

Analysis Match

« Compare your results against 260,000+ curated studies

 Discover conditions directionally similar or opposite to your results

At
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Comparison analysis: quickly view up to 20 analyses side-by-side
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Analysis Match: bringing causal insights to real world data

QIAGEN

800 -

Opposite Similar

700 4

Disease

OmicSoft

413,000+ comparisons e

Case vs. control results from Downstream Effects
over 1 million curated samples e

Differential Expression w ]

Infection v

500 & Term Puvalue A

® coronavirus 7.03e30

v fga® o:*' L

thinovirus 5.02¢10

-log( Dataset Match p-value )

400 Dhori virus (DHOV) 2.83e4
[log2FC, p-values] X Comparison information
e n e N @ parzinfluenza virus 2.49¢2
Bee Project overview NAD
- © SARS coronavirus 2 (SARS Cov-2) 3692 IPA Interpret report 15- lung adenocarcinoma (LUAD) [bronchial epithelium] Infection
300 CMP_5mnnrbFInSXx
W influenza A lacking NS1 4.5%2 Differential expression detail SamplingTime[hpi]:InfectionGroup => 54 -> icSARS coronavirus (icSARS-CoV)
‘ vs moc
Disease lung adenocarcinoma (LUAD)
U pstream Reg ulators Celltype bronchia epihlial cal
Cluster cell type N/A
200 ] Tissue bronchial epithelium
Treatment Infection_coronavirus
Comparison category Treatment vs. Control
Organism human
Web link (External record)  hitps://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE33267 (7

260,000+ IPA results C— 100'59 o 20 0 20 a0 59

Normalized Dataset Match Z-score

Activity prediction and Gene —
pathway enrichment scores e e

few As Heatmar ew Co CustomizeTable | [

Analysis Name T Tx Tx Tx

[z-scores, p-values] .

T X QR T X CN. T X pE. T X

C ical Path CHETSCE B0 el st - 202007011034 AN, 5 st ot (U0 siss
anonica a WayS e T T T e

TGFb-high_heart.muscle - 2023.06-06 11:11 AM, GSE143323,GPL2 7071

(GSE73661-18D-Vedolizumab-w-metadata - 2023.07-01 10:54 AM, L ulcerative colitis (UG) 5367 ! 7128
Selected 0/22

L—— Comparison information —————
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Analysis Match: use your entire study as a directional query

Infliximab response vs. no response (ulcerative colitis)

Expression Analysis - Infliximab Response vs. No Response (UC) L
Summary Graphical Sumrmary Pathways Upstream Analysis Diseases 8 Functions Regulator Effects Metworks Lists Analysis Match Maolecules
View As View Customize Table O B @ [

Analysis Name T casediseasestate 7 * comparisoncategory ¥ *  comparisoncontrast TX cp. T X PR..T X cN. T X DE. T X « WX pMm. T X

GSE73661_UC, Vedalizumab 52 wk vs, Cantrol (UC) 220 8718 80.62 85.80 86.45

GSET3661_UC, Vedolizumab Response vs. No Response (UC) 86,60 86.02 B80.00 87.40 85.01

GSE73661-1BD-Vedolizumab-w-metadata - 2023-07-01 10:54 AM, 5 ulcerative colitis (UC) B944 8485 73.48 8165 82.36

GSET3661_UC, Infliximab 4-6 wk vs. Control (UC) T0.71 84.26 80.62 &8.19 B80.95 D i re ct i o n al Iy
1- ulcerative colitis (UC) [colonic mucosa) NA 26255 ulcerative colitis (UC) Treatment vs, Control SubjectTreatment:SamplingTime:DiseaseStage == placeboiactive disea.., 2062 87.18 79.37 76,38 80,89 63.67

8- ulcerative colitis (UC) [colonic mucosa] MA 30200 ulcerative colitis (UC) Responder vs. Non-Respon... Response:TreatmentStatus == infliximab -> response vs no response 80.62 81.85 80.00 76.38 79.71 &7.97 - -

2- ulcerative calitis (UC) [colonic mucosa)l NA 30194 ulcerative colitis (UC) Treatment vs, Control TreatmentStatus == vedolizumab vs none T0.71 86.02 7746 707 76.23 53.94 s I m I Ia r
16- thyroid eye disease [lacrimal gland] MA 27572 thyroid eye disease Diseasel vs. Disease2 Tissue:DiseaseState == lacrimal gland -> thyroid eye disease vs sarcoi... 5316 86.60 75.50 7817 74.86 38.27

43- ulcerative colitis (UC) [colonic mucosa] NA 17982 ulcerative colitis (UC) Responder vs. Mon-Respon... DiseaseState:SamplingTime:Response == ulcerative colitis [UCkweek 4... 7071 79.37 74.83 73.60 74.63 57.23

98- crohn's disease (CD) [sigmoid colon] NA 12202 crohn's disease (CDY) Treatment vs. Control Tissue:ExperimentGroup:5amplePathology:SamplingTime => sigmoid ... &7.08 81.85 75.50 71.69 74.03 45,04

1- lupus nephritis (LM} [kidney] NA 23391 lupus nephritis [LM) Disease vs. Mormal SamplingTime:DiseaseState => week 12 -» lupus nephritis (LM} vs nor.. -67.08 -82.46 -67.82 -79.06 -74.11 -31.86

3- crohn's disease (CD] [sigmoid colon] MA 56 crohn's disease [CDY) Disease vs, Mormal Tissue:DiseaseState == sigmoid colon -> crohn's disease (CD} vs norm... -74.16 -73.48 -76.81 -12.65 -74.28 -44.69

7-wrinary tract obstruction [kidney] NA 7478 urinary tract obstruction Disease vs. Mormal DiseaseState:Genotype == wild type -> urinary tract obstruction vs no... -74.16 -83.07 -7T6.81 -64.55 -74.65 -31.64

2- ulcerative colitis (UC) [colonic mucosa) NA 28367 ulcerative colitis (UC) Disease vs, Mormal DiseaseState:TissueRegion == left -» ulcerative colitis (UC) vs normal ¢... -67.08 -81.85 -T6.16 -75.46 -75.14 4313

2-ureteral obstruction [kidney] MA 8851 ureteral obstruction Treatment vs, Control SamplingTime => day 8 vs pre-treatment -77.46 -81.24 -69.28 -T2.65 -75.16 -28.52 D i re ct i o n a I Iy
1-crohn's disease (CD) [colonic mucosa] NA 4133 crohn's disease [CDY) Diseasel vs, Disease2 DiseaseState == crohn's disease [CD) vs disease control -67.08 -86.02 -78.10 -T2.65 -75.96 -43.66

4-crohn’s disease (CD) [colonic mucosa] NA 30419 crohn’s disease [CDY Disease vs. Mormal Tissue:ExperimentGroup ==> colonic mucosa -= crohn’s disease active ... -77.46 -81.85 -69.28 -76.38 -76.24 -55.15 =

2- crohn's disease (CD) [colonic mucosa] NA 27630 crohn’s disease (CDY Disease vs, Mormal ExperimentGroup == crohn's disease active disease vs normal contral -T7.46 -81.85 -69.28 -76.38 -T6.24 -55.15 o p pos Ite
3- ulcerative colitis (UC) [colonic mucosa) NA 26117 ulcerative colitis (UC) Other Comparisons DiseaseStage == active disease vs inactive disease -77.46 -79.37 -75.50 -77.28 -77.40 -58.13

GSET3661_UC, Diseasa vs. Normal [UC) -77.46 -87.75 -T2.11 -76.38 -78.42

TiGFb-high_heart-muscle - 2023-06-06 11:11 AM, G5E143323.GPL2" -70.71 -86.60 -75.50 -81.65 -78.62

GSE73661-IED-Vedolizumab-w-metadata - 2023-07-01 10:54 AM, L ulcerative colitis (UC) -83.67 -28.83 -78.74 -77.28 -82.14
Selected 0 / 22

Comparison information

260,000+ pre-computed curated studies

and your previous IPA analyses, all in one query

A

L, Average z-score

Disease enrichment
Causal networks

Upstream regulators
Canonical pathways



Drug repurposing and indication selection using curated |IPA results  s::ss
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The directional opposite of disease vs. normal is treatment vs. no treatment

The directional opposite of treatment vs. no treatment is disease vs. normal




Find directionally-opposite public studies to identify new indications
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Expression Analysis - Dupilurab vs Untreated (Lesion.

Summary Graphical Surmmary

T Project T
18- hidradenitis suppurativa HumanDisease
1- colitis [colon] MA 20687 MouseDisease
2- colon adenocarcinoma (C€ MouseDisease

Analysis Name

1- acute liver failure;hepatiti HumanDisease
3- renal clear cell carcinoma OncoHuman

1- acute liver failure;hepatiti HumanDisease
22- hidradenitis suppurativa HumanDisease
1- colorectal cancer [colon] P OncoHuman
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Find directionally-opposite public studies to repurpose drugs
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Perform pathway analysis on your own ‘omics data
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Build networks from scratch and explore relationships

Build custom pathways using our biomedical knowledge

» Search for the shortest paths between genes, drugs, and diseases

* ldentify pathways, regulators, and diseases influenced by your network

Simulate changes in activity and predict downstream effects

* Molecule Activity Predictor: simulate changes in activity in silico

 Pattern Search: use your custom network as a directional gene signature
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What kinds of questions can you answer without your own data?
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Build networks from scratch and discover potential drug targets
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O O O Find shortest paths with Path Explorer
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Build networks from scratch and discover potential drug targets
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O O O Use filters to selectively Connect or Grow
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Build networks from scratch and discover potential drug targets
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Build networks from scratch and discover potential drug targets
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O Grow upstream from selected nodes, then
O O overlay labels for known drug targets
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BMS-986004 could be a potential candidate for atopic dermatitis
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BMS-986004 CD40LG IGHE
FCER2
Indication FDA Approval Status -
immune thrombocytopenic purpura Phase 1/Phase 2
acute graft-ve-host disease Phase 1
acute graft-ve-host diseaze Phase 1

Trial Status
Completed
Recruiting

Recruiting

IL4

ZFP36

Bristol-Myers Squibb

CSF2

v

PRKCB

Clinical Trial Sponsor(z)

H. Lee Moffitt Cancer Center and Research Institute

H. Lee Moffitt Cancer Center and Research Institute

Atopic dermatitis

U

FCER1A
NCT# Last Updated
MCT02273960 2019-07-15
MCTO3605927 2022-12-30
NCTO3605927 2022-12-30
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Analysis Name T Project T X Ppovalue T Overlap.. T ¥ Z-score ¥ Z-score.. T ¥ Overlap T X case.. T X cace.. T X case.. T X case.. VX co.. T X co. TX co. T X web. TX
747- disease control [gallbladder] 746 SingleCellHuma... 6.72E-11 6/23 (26.1%) -2.236 5/5 (100%%) .all 6 disease con... gallbladder Clustervs ... macrophag.. HCL_GallBlad https:/fww...
6097- melanoma [skin] NVP-BHG712 23899 LINCS 4.64E-11 5/23 (21.7%%) -2.236 5/5 (10085) .all 5 melanoma EphB4 skin MNVP-BHG712 Treatmentv.. Treatment.. GSE70138.GP https:/fww..
8939- breast adenocarcinoma [breast] saracatini LINCS 1.83E-11 5/23 (21.7%) -2.236 5/5 (100%) .all 5 preast ade... SRCBCR-LBL breast saracatinib  Treatmentv... Treatment.. GSE70138.GP https/ww...
509- normal control [cord blood] 508 SingleCellHuma... 5.96E-13 6/23 (26.1%) -2.236 5/5 (10086) wall & normal con... cord blood Clustervs ... convention.. HCL_CordBlo https:/fww...
28233- normal control [bone marrow] rapamycir LINCS 2.01E-1 6/23 [26.1%) -2.236 5/5 (100%) all& normal con... TOR bone marrow rapamycin Treatment v... Treatment ... GSE70138.GP https:i/ww..
524- normal control [cord blood] 523 SingleCellHuma... B8.96E-12 6/23 (26.1%) -2.236 5/5 (100%%) .all & normal co cord blood Clustervs ... dendritic ce... HCL_CordBlo https:/fanwr...
2884- colorectal cancer [colonrectum] 28883 SingleCellHuma... 4.91E-18 12/23 (52.2%%) -2.309 10/12 (83.3%) colorectal ¢.. colonrectum Clustervs ... Beell [clust., GSE172341_U https:/fww...
9587- normal control [spleen] 4 degrees Celsius, SingleCellHuma... 3.94E-18 12/23 (52.2%) -2.300 10/12 (83.3%) normal con... spleen 4 degrees C... Cell Typevs... Beellvs oth... PRIEB31843_L https:fww...
3- normal control [peripheral blood] culture me HumanDisease 5.09E-18 12/23 (52.2%) -2.309 10/12 (83.3%) normal con.. peripheral .. culture me.. CellTypelw.. CellType=.. GSE143685.G https/fww..
4933- melanoma [skin] HG-5-88-01 22606 LINCS 1.68E-18 12/23 [52.2%) -2.309 10/12 (83.3%) melanoma EGFR,ADCK4  skin HG-5-88-01  Treatmentwv.. Treatment.. GSEVD138.GP hitpsi/fww...
8932- colorectal cancer [colonrectum] 8931 SingleCellHuma... 4.93E-20 13/23 (56.5%) -2.309 10/12 (83.3%) coloredtal c... colonrectum Clustervs ... dendritic ce... GSE178341_U https:/fanwr...
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1- rheumatoid arthritis (RA)] 8.88E-04 -2.000 FICAMT, FMMPE, Tl 4 rheumataid arthritis (RA) Disease vs. Mormal ExperlmentGroup = DMARD IR rheumatoid arthritis vs normal control
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* Quick option for published datasets
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Ingenuity Pathway Analysis uses case vs. control DEGs as input

QIAGEN

This can be a simple list with arbitrary values

. Gene Change
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Ingenuity Pathway Analysis uses case vs. control DEGs as input

QIAGEN

This can be a differential expression table with ratios, fold changes, or log2FCs

IDs (required) e Ratio, fold change, etc.
e Significance (optional)
ooy
] Transcript IDs Ratio KO va WT p-value KO vs WT Adj p-value KO vs WT
2 NM_008866 102453 0.805551 0.971466808 ®
3 NM_001159751 0.952735 0.184285 0.736421598
4 NM_133826 095185 0.279682 0.798486361
5 NM_001204371 0.92321 0.215736 0.758991902
6 |ENSMUST00000027040 101667 0.795501 0.96971034
. 7 NM_001195732 1.00906 0.910633 0.987645184
Knockout vs. wild type 8 NR_045188 0.990928 0.869495 0981378292
9 |NM_183028 0.921393 0.256484 0.784821849
10 |NM_021511 0932214 0.34333 0.831316277
11 ENSMUST00000144177  0.954012 0.45081 0.875692451
12 BC066997 1.04638 0.469901 0.882652167
13 NR_040462 0.881149 0.0974207 0.544592854
14 NM_133220 112049 0.0580533 057002282
15 |NM_177722 102386 0.624477 0932387654
16 | NM_026493 0.990948 0.857147 0.97936759
> 17 |NM_029525 0873437 0.0734839 0.602439682
18 |NM_001160369 1.01077 0.862964 0.980443879
19 NR N45707 noen7taT n 724901 N Oc7E0ENTo

Core analysis results




Summary

Perform pathway analysis on your own ‘omics data
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