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4333 IPA Training Account & Demo Data

— QIAGEN

Account: sinicaXX@ingenuity.com
(XX=1~10)
Password: Qiagen@312

Dataset:https://reurl.cc/9V20g;
Client: (IPA Login)

::::: Solutions  Products and Services  Resources Support  About Request a Trial » Product Login & Contact W Shop ‘ Q

QIAGEN

Home > Product Log in

soowe Ingenuity Pathway Analysis so0os Ingenuity Pathway Analysis for China

QIAGEN QIAGEN

DOWNLOAD CLIENT INSTALLER
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53¢ Agenda

— QIAGEN

1. What 6s New 1 n the | PA

2. Data Upload and How to Run a Core Analysis
Upload experiment data

3. Functional Interpretation in IPA
Introduction for Analysis Tools

4. Comparison Analyses

5. Q&A

— Sample to Insight




— QIAGEN
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gee2s What 6s new I n the | PA

— QIAGEN

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

cvery caranarssues| | (1 HUMAN PROTEIN ATLAS®

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

Overlay: Cells and Tissues v N
B Y & Show Legend
isplayed on pathway. «alle
Cels and Tissues p-value # Molec... Molecules v Eximceivja Space . fobr
Relevant Cells and Tissues 26 ALB, CBLB, CCL3, CD244, CLICS, ... &+ FAg_G
physiological system 4.87E-25 - 1E0 26 ALB, CBLB, CCL3, CD244, CLIC3, ... : ALB 3
immune system 4.87E-25 - 1E0 25 CBLB, CCL3, CD244, CLIC3, ETS1... : IFEG
leukocytes 4.87E-25 - 1E0 25 CBLB, CCL3, CD244, CLIC3, ETS1... ccL3 ‘EZ
mononuclear leukocytes 4.87E-25 - 1.12E-1 24 CBLB, CCL3, CD244, CLIC3, ETS1... Flasma Mermirane g .
lymphocytes 4.87E-25 - 1.79E-3 24 CBLB, CCL3, CD244, CLIC3, ETSH... T
T lymphocytes 4.87E-25 21 CBLB, CD244, ETS1, FASLG, FYN, ... - : CD244 NORI '
~ innate lymphoid cells 2.04E-20 - 2.04E-20 18 CD244, CLIC3, ETS1, FASLG, FYN,... . i =
| type 1 innate lymphoid cells 2.04E-20 - 2.04E-20 18 CD244, CLIC3, ETS1, FASLG, FYN KLRC4-KLRK1/KLRK1" . :
~ natural killer cells 2.04E-20 18 CD244, CLIC3, ETS1, FASLG, FYN,... e
phagocytes 1.12E-1 - 1E0 23 CBLB, CCL3, CD244, CLIC3, ETS1... . TgT
antigen presenting cells 3.17E-1 - 1EQ 22 CBLB, CCL3, CD244, CLIC3, ETSH... PTPRCAP NORS Killing of cells
myeloid leukocytes 1.12E-1 - 1E0 5 CCL3, CD244, HLA-A, HSPATAHS... e i C
hematolymphoid system 4.87E-25 - 1E0 25 CBLB, CCL3, CD244, CLIC3, ETS1... A GNLY .
digestive system 1.49E-1 - 1E0 5 ALB, CCL3, CD244, HLA-A, IL32 i >
endocrine system 1.49E-1 - 1E0 4 HLA-A, IL32, RASA2, STAT4 PR.F ) GZMB
genitourinary system 5.27E-1 - 1E0 7 CCL3, CLIC3, FYN, HSPA1A/HSPA... v
neuromuscular system 1E0 - 1EQ 6 CBLB, FYN, HSPA1A/HSPA1B, RA... HSPAIASPA1E! ' SH2D1B
physiological system component 1.49E-1 - 1E0 13 ALB, CBLB, CCL3, CD244, CLIC3, ... — SH2D1A
skeletomuscular system 1E0 - 1E0 1 HSPA1A/HSPA1B .
vascular system 5.99E-1 - 5.99E-1 1 ETS1 STAT4
eukaryotic cells 4.87E-25 - 1EQ 26 ALB, CBLB, CCL3, CD244, CLICS, ... cBLB s aKxs
gross anatomical part 1.49E-1 - 1EQ 16 ALB, CBLB, CCL3, CD244, CLIC3, ...
Mode Label ~ | Interactive OFF
(. fal 4

Figure 1. Enrichment of natural killer enriched genes on a network.
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gee2s What 6s new I n the | PA

2. Causally score My Pathways in Core Analysis

Project Manager X
A-Z Sort Refresh - CLDN1
Analyses SNAI1
Comparison Analyses .

) g EPCAM
Biomarker Filter Results Disassembly of intercellular junctions

Biomarker Comparison Analyses

MicroRNA Target Filter Results - - -

BioProfiler Results SNAI2 SMAD6

IsoProfiler Results . RUNX2

My Pathways Epithelial-mesenchymal transition of epithelial cell lines
B p53 Signaling

B EMT key TF -
B ILK Signaling 4EB2 i) . - '
T B Ehdocannabinoid Neuronal synapse TWIST1
B Prolactin Signaling Differentiation of mesenchymal cells
B Oxytocin In Brain Signaling Pathway TNFRSF11B
My Lists

P H
ESRP2 ZEB1 TGFB1

FOXAT
. AFP
LAMC2 GRHL2 ’

VIM

Figure 3. A custom My Pathway with nodes assigned by the user
as activated (red) or green (inhibited).

— Sample to Insight




What 0s

n

e w

| N

t he

PA s

2. Causally score My Pathways in Core Analysis

— Sample to Insight

Canonical Pathways My Pathways

Customize Chart Vertical Bar Chart

v

O B R O

M positive z-score

z-score =0 M negative z-score

no activity pattem available

50

4.5

4.0

3.5

-log(p-value)
S = m N
o o o w o

o
o

=3
o

EMT key TF

Gastroenteritis

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

Create Dataset

Add To My Pathway Add To My List
Symbol  Entrez G... * Identifier ¥|
RefSeq X
CDH1 cadherin 1 NM_004360
EPCAM epithelial celladhe NM_002354
ESRP2 epithelial splicing NM_024939
FOXA1 forkhead box A1 NM_004496
GRHL2 grainyhead like tr: NM_024915
RUNX2* RUNX family tran: NM_001015051
ZEB1* zinc finger E-box | NR_024285*

Measurement

Expr Fold...

-691.312
-91.899
-15.577
-124.470
-896.809
+11.806
+370.248

X

.74E-05

Selected/Total molecules: 0/ 7

Customize Table

911412.090
92292.211
13772.022
251877.977
131150.552
7075.378
595.442

B o &

Expand

+ Add/Remove column(s)il Expected  *
prp-v... * Exprinte... X

Down
Down

Figure 4. Causally scoring a My Pathway.

ocation

View Report Open Pathway
X Type(s) % Biomarke... * Drug(s) x
other diagnosis, ....all 4
other unspecifi... ...all 1 adecatu... ...all8
other
transcription re... disease p......all 1
transcription re...
transcription re... disease p......all 3
transcription re...




new i n the | PA sk

3. Set t he AUse

1. Select File Format:

2. Contains Column Header:

3. Select Identifier Type:

r Dat aseto as the referen

Flexible Format v

® Yes No

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: J\[o) 8 sl=Iefiil=Te FTo o] [[e2210] (2] Select relevant array
5. Use the dropdown menus to specify tHREEETEDEIER observations.

Affymetrix >
Raw Data (18589)  Dataset Summary Agilent >
Codelink >
Edit Observation Names Infer C , _
lllumina >
. ID Life Technologies lied Biosystems) > P-value
ID/Observation Name gies (App y )
Not specified/applicable Expr False
Measurement/Annotation
Ensembl v
1 ID P-value Bonferroni FDR p-value
2 ENSMUSG00000051...| 0.8708015979022331 1.0 0.9077575903
3 ENSMUSG00000025... | 4.504633100231221... 8.57456910629013E... 4.4210170566
4 ENSMUSG00000033...| 6.221800613621819... 1.184319746802913... 7.3009378079
5 ENSMUSG00000025...| 1.682341354813838... 3.202336768888141... 1.4496821829

Figure 5. Setting the reference set to User Dataset reference during dataset upload.
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sssss  Agenda

— QIAGEN

2. Data Upload and How to Run a Core Analysis
Upload experiment data

— Sample to Insight




ssses  IPA
— QIAGEN

Ingenuity Pathways Analysis

A

A Signaling Pathway Metabolic Pathway
A Transcription regulator

A

IPA-Core Analysis: MRNA, miRNA protein

IPA-Tox Analysis:
IPA-Metabolomics Analysis: (Metabolomics)

— Sample to Insight
10



Data Upload Workflow

" YYY?Y |
LA 4 4 44
00000

— QIAGEN

ID, Observation Dataset Preparation

Annotated Dataset

T> T

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

A Create Expression Analysis
A Criteria
A Cutoffs

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

Upstream regulators

Interaction Network

To T To Do I

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

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

Common identifier types

+ Arrays from Affymetrix, lllumina, etc.

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

* Ensembl, RefSeq, UCSC, etc.

Accepted file formats )
IDs are the only required column

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

for IPA to make activity predictions

diff (Cuffdiff output)

— Sample to Insight
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Formatting proteomics data before uploading to IP

— QIAGEN

W 00 N O AW N -

IDs (required)

|

A

Proteins

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

B
Fold change

0.592740341
0.25826353
0.47378079

0.312321917

0.272046102

0.429462469

0.580232999

0.555940063

0.368464274

0.536007179

0.332814513

0.306633696

0.304349939

0.302847519

v
C

P_value

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

0.000817844

v
D

P_value_adjust

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

Observation 1

Ratio, fold change, etc. (recommended)

Significance (optional)

Common protein IDs

* Ensembl

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

International Protein Index

UniProt and SwissProt

UniProt ID conversion tool:

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

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

— Sample to Insight
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00006
00000
— QIAGEN
Multiple ID columns Ratio, fold change, etc. (recommended)
I (optional) Significance (optional)
I : | ! 1
| A B C D E F G H
. Pubchem Kegg HMDB CAS Metabolites Fold change P_value P_value_adjust
2 (2 or 3)-decenoate (10:1n7 or n8) 1212936133 4.44028E-05 0.000585189
3 6443013 C14762 HMDBO0004667 29623-28-7 13-HODE + 9-HODE 0584109411 0.003698077 0.016919182
4 10111 C02294 HMDBO01522 471-29-4 1-methylguanidine 1.219937764 0.015399637 0.049446834
5 5462190 C15606 HMDBO0012134  746507-19-7 2,3-dihydroxy-5-methylthio-4-pentenoate (DMTPA)* 1.566518315 0.002802172 0.013670263
6 |80283 C02356 HMDBO00452 1492-24-6 2-aminobutyrate 0633800292 0.011016709 0.038805594
7 |10796774 HMDB00317 488-15-3 2-hydroxy-3-methylvalerate 0.997343835 0.006172648 0.024774766
8 11427 HMDB37115 120-91-2 2-hydroxy-4-(methylthio)butanoic acid 1.294720456 0.000305912 0.002622524

— Sample to Insight

Common metabolite IDs

CAS registry number

* Human Metabolome Database

KEGG
PubChem CID

Observation 1

Metabolite ID conversion tools:

 https://biodbnet-abcc.ncifcrf.gov/db/db2db.php

» https://cts.fiehnlab.ucdavis.edu/batch

« http://csbqg.cnb.csic.es/mbrole2/conversion.php

14



Formatting omics data before uploading to IPA <

geneid
DDX11L1
WASH7P
FAM138F
ORA4F5
LOC729737
LOC100133331
LOC100132062
OR4F29
JA429831

W NG AW N e

=
o

Obser\/ation 1 Observation 2
I 1
E C D E
UCvsNormal.Log2FoldChange UCvsNormal.pval 52wksVedolizumabvsBaseline.Log2FoldChange 52wksVedolizumabvsBaseline.pval
-0.1067 02878 0.1183 0.1624
-0.1883 0.0097 0.3063 0.0006
-0.0761 0.4699 0.2466 0.0191
01474 05311 01713 02913
0.4789 0.0017 0.029 0.8331
0.4789 0.0017 0.029 0.8331
04789 0.0017 0.029 0.8331
0.2495 0.2389 0.2181 0.1887
0.1215 03338 0.2556 0.0004

Analyte identifier REQUIRED

to explore enrichment

/RNA examples: Gene symbols, array

symbols, Ensembl. etc.

Qnsure best mapping

identifiers from Affymetrix, Ensembl, etc.

Protein examples: UniProt, GenPept, Gene

Metabolite examples: KEGG, CAS registry
number, etc. *add multiple columns of ids to

\

J

Accepted file formats:

v _ixt (tab-delimited text files) Multiple comparisons or

observations may be
v Xls, .xlIsx, .csv (Excel tables uploaded in one file
v diff (Cuffdiff output

— Sample to Insight
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sssse  What do colors mean in IPA?

— QIAGEN

Pathway or gene activity predicted by IPA

Actual measurement of gene expression in your dataset

— Sample to Insight
Copyright© 2023 GGA Corp. All rights reserved. 16



sssss Network types in IPA Core Analysis

— QIAGEN

Upstream Analysis Mechanistic Network of Upstream Regulators

Upstream

Regulator

‘ Other upstream regulators
Dataset Molecules
Dataset Molecules @ @ O 0
Function Analysis Regulator Effect Network Interaction Network
Dataset Molecules Any @
© @

Diseases / functions Diseases / functions Dataset Molecules

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



444 IPA demo data

— QIAGEN

Dataset:https://reurl.cc/9V20q]

use the browser version of IPA: ( )
https://analysis.ingenuity.com/pa/

[ s IPALaunch x  +

(&) ) https://analysis.ingenuity.com/pa/

Ingenuity .,
Pathway ¥
Analysis

You successfully logged in, now click to launch IPA:

Launch IPA Or to simplify the login process, install the IPA client instead

If IPA does not start after you click the Launch IPA button above:

1) Click on your browser's download icon. It is often at the top right of the toolbar and may look @ or B
like:

2) Click the IPA ".jnlp" file in the download menu: % PaApplication jnlp
e
3) Click here if your computer blocks .jnlp files or if you have any other issues launching IPA

Contact Customer Support for any additional assistance.

IPA runs as a separate application. To return to IPA,
look for one of these icons in your task bar or dock:

«
XKoo |

About QIAGEN Bioinformatics | Contact Us
©2000-2023 QIAGEN. All rights reserved.

— Sample to Insight

Copyright© 2023 GGA Corp. All rights reserved. 18


https://analysis.ingenuity.com/pa/

Live Demo
Data Upload




sssss  Agenda

— QIAGEN

3. Functional Interpretation in IPA
Introduction for Analysis Tools

— Sample to Insight
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sssss Network types in IPA Core Analysis

— QIAGEN

Upstream Analysis Mechanistic Network of Upstream Regulators

Upstream

Regulator

‘ Other upstream regulators
Dataset Molecules
Dataset Molecules @ @ O 0
Function Analysis Regulator Effect Network Interaction Network
Dataset Molecules Any @
© @

Diseases / functions Diseases / functions Dataset Molecules

— Sample to Insight
Copyright© 2023 GGA Corp. All rights reserved. 21



- >4
833sS IPA analysis result Q

— QIAGEN

Graphical Summary: This feature selects and connects a subset of the most significant entities
predicted in the analysis, including the relationship between molecules, functions, diseases and
pathways.

Pathways: List the Signaling Pathway and Metabolic Pathway affected by the experiment

Upstream Analysis: List the upstream molecules related to the changed molecules in the data,
and predict whether they are activated or inhibited according to the research literature.

Diseases & Function: Present biological functions, diseases and toxicological results affected
by molecular changes

Regulator Effects: Hypothesize the effects of activation or inhibition of upstream regulators on
downstream molecules

Networks: Present the network relationship between molecules in the experimental data. And
the Build Tool and Overlay Tool can be used to extend and expand knowledge. The above
analysis results are important basis for explaining the phenomena observed in the experiment.

Summary  Graphical Summary  Pathways Upstream Analysis Diseases 8 Functions  Regulator Effects Networks  Lists  Analysis Match Molecules

Export : A B

N\
\J)

Experiment Metadata
Analysis Settings
Top Canonical Pathways

Name p-value Overlap
EIF2 Signaling +  475E-36 321%
Regulation of elF4 and p70S6K Signaling *  5.64E-16 23.5%
ILK Signaling . 9.78E-16 22.2%

— Sample to Insight
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83333 IPA analysis result (

— QIAGEN

Graphical Summary: This feature selects and connects a subset of the most significant
entities predicted in the analysis, including the relationship between molecules,
functions, diseases and pathways.

Summary  Graphical Summary  Pathways Upstream Analysis Diseases 8 Functions  Regulator Effects Networks  Lists  Analysis Match Molecules

Export : A B ":!\:’

Experiment Metadata
Analysis Settings
Top Canonical Pathways

Name p-value Overlap

EIF2 Signaling +  475E-36 321%

Regulation of elF4 and p70S6EK Signaling +  5.64E-16 23.5%

ILK Signaling . 9.78E-16 22.2%

— Sample to Insight

23



sssss Graphical Summary <

— QIAGEN

The Graphical Summary can include entities such as canonical pathways, upstream regulators,
diseases, and biological functions. The algorithm that constructs the summary uses machine

learning techniques to prioritize and connect entities that are in some cases not yet connected
by findings in the QIAGEN Knowledge Graph.

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

'.gl Revise Summary  Edit: & View: ;: % =~ Zoom: Export: i@ EB @ = ® €
» Overlay: EEC P32 Tumor vs Norm RPKM123 - 2021-12-01 11:22 £, Expr Fold Change R3]
TEAD3
A 3
«i
A 4
+ =
TEAD2"
C!L
- RIS~~~ Aroe ’
', NIUNE
fes) =en—,adr\afu= flaments
s0x \
—
= ]

oL

\ Proliferation of neuronal cels

Growth of nervous Ussue

HeredRary connectve fissue disorder

— Sample to Insight
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sssss  |IPAanalysis result
N

Pathways: List the Signaling Pathway and Metabolic Pathway affected by the experiment

Summary  Graphical Summary  Pathways Upstream Analysis

Experiment Metadata
Analysis Settings
Top Canonical Pathways

Name

EIF2 Signaling

Regulation of elF4 and p70S6EK Signaling
ILK Signaling

Diseases 8 Functions  Regulator Effects

Export : A B

Networks  Lists  Analysis Match

p-value
4.75E-36
5.64E-16
9.78E-16

Molecules

Overlap
32.19%
235%
22.2%

— Sample to Insight
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sssss Canonical Pathway Analysis

— QIAGEN

&

A The affected Signaling Pathway and Metabolic Pathway are arranged in a bar chart

according to their significance

A Click the Bar above the name of a specific Canonical Pathway, and the lower window will
display the molecular IDs that participate in the composition of the pathway in the dataset

A Click "Open Pathway" to expand the Canonical Pathway, and the molecules in the

experimental data will be indicated by colors.

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

| —
Chart  Overlapping

| Customize Chart | Vertical Bar Chart c B Ry

W positive z-score  z-score =0 M negative z-score 1 no activity pattern available

T U K i 3 i 8 3 s 3 i 03 i§ 3
g H 2 5 5 » 5
< £ - z
- <] 3
g ¥
i
|72 molecule(q associat ted with EIF2 Signaling [Ratio: 72/224 (0.321)] [z-score: 1.234] [p-value: 4.75E-36]
Customize Table = E# ) £} [ |Expand
Symbol Entrez Gene Name X Identifier + Measurement t + Add/Remove column(s) Expected X Location
y Ensembl/UCSC (h.. X ExprFold Change X Exprintensity/RPK.. X ExprIntensity/RPK.. X
| Aactaz= actin alpha 2, smooth mu ENST00000224784* -130.776 2711.149 20.731 Cytoplasm
I gas s A e

Selected/Total molecules: 0 /72

X Type(s) X Biomarker Applica.. * Drug(s)

other efficacy all 1
Tt

— Sample to Insight
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Bubble Charts

Expression Analysis - CDDO vs DMSO genes - O X

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

Chart  Overlapping

Customize Chart | Bubble Chart v O B Re O ® €
Cardiovascular Signaling -
Cancer
Disease-Specific Pathways |
Cytokine Signaling - 3 ( ] Color by
Cellular Growth, Proliferation and De... | ® zscore
Generation of Precursor Metabolites a... ® Negative value
Intracellular and Second Messenger Si... - ® @ @ Positive value
Humoral Immune Response Zero value
Cellular Immune Response - (oo @ &

© No activity pattem
Biosynthesis -

. Size by
Cell le R lati 1
Cycle Regulation Number of
Apoptosis - @ genes that overlap the
th
Detoxification | perel.
Degradation/Utilization/Assimilation | 3 2
Pathogen-Influenced Signaling @ . 16.5

Nuclear Receptor Signaling -

Xenobiotic Metabolism -

‘31

Ingenuity Toxicity List Pathways -

Cellular Stress and Injury + PR 1

-log(p-value)

31 molecule(s) associated with NRF2-mediated Oxidative Stress Response [Ratio: 31/214 (0.145)] [z-score: 2.496] [p-value: 2.10E-13] Activity Plot View Report Open Pathway

Add To My Pathway Add To My List Create Dataset Customize Table B & Q Expand
Symbol Entrez Gen... * Identifier + Measurement + Add/Remove column(s) Expected % Location X Type(s) X Biomarker ... * Drug(s) x
Ensembl/G... * ExprFold ... * Exprp-value * Exprp-value *

ABCC1 ATP binding casset ENSMUST0000010 41.477 2.74E-07 1.03E-03 + Up Plasma Membrane transporter prognosis  ..all1 sulfinpyraz... ...all 1
ABCC2 ATP binding casset NM_013806 +1.461 4.73E-08 2.79E-04 + Up Plasma Membrane transporter sulfinpyraz... ...all 1
ABCC4 ATP binding casset NM_001033336 43.000 4.68E-12 1.45E-07 +Up Plasma Membrane transporter prognosis ...all1
AOX1 aldehyde oxidase 1 ENSMUST0000000 +2.286 3.46E-06 6.48E-03 + Up Cytoplasm enzyme
BACH1 BTRB domain and C/ NM 007520 4+1.229 4 08F-04 1.19F-01 Down Nucleus transcrintion reat....

Selected/Total molecules: 0/ 31
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sssss  Canonical Pathway Analysis

— QIAGEN

A Click "Open Pathway" to expand the Canonical Pathway, and the molecules in the
experimental data will be indicated by colors.

AR Antro sce ..’:':‘, °‘.:'," = —
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Pathway Report

Click on the View Report button to display the Canonical Pathway report.

Ingenuity Pathway Analysis Canonical Pathway

Report Date: 2022-10-18 N
Report Version: Provide Feedback | Contact Support | b= Download Report (PDF)
Content Version: 81348237 (Release Date: 2022-09-15)

Canonical Pathway:  Tumor Microenvironment Pathway

Description:  The tumor microenvironment (TME) comprises cancer cells, the cytokine environment, extracellular matnx, immune cell subsets and other components. In this complex
network, the pro-tumorigenic immune response, mediated by diverse il essive cell les, plays a pivotal role in driving immune evasion. The tumor not
only manages to escape from the host immune system, but it effectively benefits from infiltrating cells by modifying their functions to create the microenvironment favorable for
tumor progression.31500650

The majority of stromal cells within the TME are specific with a ic pl ype and are i (CAFs) These CAFs have a significant

impact on cancer progression through remodeling the ECM, inducing angiog is, iting i y cells, and dlreclly i ing cancer cell proli via the of growth factors,

intermediate metabolites and immune suppressive cytokines.28382138

Myeloid-derived suppressor cells (MDSCs) are a i myeloid cells, which are in i itions and ,, requlate expression of immune

suppressive fac‘tors, such as arglnase and inducible nitric oxide synthase (NOSZ), thus reducing lymphocyte functions. MDSCs also show high 2,3-di DO), an
enzyme for the which leads to inhibition of T cell proliferation and induces T cell apoptosis. Local hypoxia has been Identlﬁed as another key regulator that can

promote MDSC accumulatlon,31430935

The cancer cell-derived cytokines, such as IL-4, IL-13, CSF1, CCL2, induce tt i (TAM) These secrete multiple key proinflammatory cytokines (e.g. IL-1B, IL-6,

and TNF-a) which stimulate tumor progression and in parallel inhibit through (he of IL-10, and also contribute to the expansion of Th17 cells, which induce local

inflammation. TAMs also produce vascular endothelial growth factor (VEGF), which stimulate tumor pi g its i and ic potential.31500650

T (TANs) are facilitate promote the immune system. The migration of TANs from

the blood circulation into the TME is stimulated by (umov derived CXCLB TANs mainly suppress anti-tumor |mmun|(y via interacting with CDB+ T cells, inducing their apoptosis through nitric oxide

production.31430935

Signaling Pathway Cancer
Categories:
Top i & Cell-To-Cell Si and ion; Cellular Growth and Proliferation; Lymphoid Tissue Structure and Development
Diseases:
Molecules: Accumulallon of ATP, Accumulauon of myelond-dsnved suppressor cells, Adaptive immune response of CD8+ T lymphocyte, Akt, Angiogenesis, Ap1, of CD8+ T
show all T cells, of Th1 cells, of (umcr cells, ARG1, BAD, BCL2 CCL2, CCND1, CD274, CD44 Cell viability of (umov cells, CFLAR, collagtm type i (family), CSF1 CSF2 CSF3

CSPG4 CTLA4, CXCL12 CXCL8, CXCR4, D-g of regulatory , Di of Di
of Th17 cells, EGF, Epithelial-mesenchymal transltlon ERK1/2 FAS, FASLG fatty acvd Fgf, FN1, Foxo glulamlne glutathlons HGF, HIF1A Hypoxia of tumor, ICAM1, IDO, Igf, IL10

Back to top >>
Drug Summary - Overview of drugs targeting molecules in Canonical Pathway

Showing 3 of 1028 row(s) of Drug data. (Show All)
I s B | e | B v i | inciostions/Status

(-)-gossypol inhibitor adrenal cortex carcinoma/Phase 2

adult Burkitt lymphoma/Phase 1

adult diffuse large-cell lymphoma/Phase 1
1-(3-(1,4-dihydroimidazo[4,5-c]pyrazol-5-yl)-4- RAF1 inhibitor
methylphenyl)-3-(3-(4-methyl-1H-imidazol-1-yl)-5-
(trifluoromethyl)phenyljurea
131I-chlorotoxin MMP2 binder astrocytoma/Phase 1/Phase 2

brain tumor/Phase 1/Phase 2

glioblastoma/Phase 1/Phase 2

Back to top >>

Target Information - Overview of known drug targets in Canonical Pathway
Showing 3 of 112 row(s) of Target data. (Show All)

Target
(Gene Location
Symbol)

Akt Cytoplasm group afuresertib, Akt inhibitor XI, AT13148, HTBPI, ipatasertib, MSC2363318A, ONC-201, SR-13668, TAS-117, TAS0612 Human,
Mouse, Rat
AKT1 AKT Cytoplasm kinase A-443654, AKT inhibitor XIll, archexin, BAY1125976, capivasertib, CCT129524, in, ip: ib, LY2780301, mi ib, MK2206, Human,
serine/threonine MPTOEOQ28, perifosine, triciribine, triciribine phosphate, uprosertib, vevorisertib Mouse, Rat
kinase 1
AKT2 AKT Cytoplasm kinase AKT inhibitor XIll, BAY1125976, CCT128930, CCT129524, i , triciribine, triciribit Human,
serine/threonine Mouse, Rat

— Sample to Insight '
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83388 IPA analysis result

— QIAGEN

Upstream Analysis: List the upstream molecules related to the changed molecules in the data,
and predict whether they are activated or inhibited according to the research literature.

Summary  Graphical Summary  Pathways Upstream Analysis Diseases 8 Functions  Regulator Effects Networks  Lists  Analysis Match Molecules

Export : A B ":E’

Experiment Metadata
Analysis Settings
Top Canonical Pathways

Name p-value Overlap

EIF2 Signaling +  475E-36 321%

Regulation of elF4 and p70S6EK Signaling +  5.64E-16 23.5%

ILK Signaling . 9.78E-16 22.2%

— Sample to Insight
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8333S Regulator Analysis: How does it work? R

— QIAGEN

Use experimentally observed relationships (vs. Predicted event) between
Upstream Regulators and genes to predict potential regulator and activation.

Predict activation or inhibition of regulator to explain the changes in gene
expression in your dataset.

Calculates two complementary statistical measures:
A Activation z-score

~

A Overlap p-value Upstream Analysis

// [y '-:}‘
4 i )

y i %
s B f 22
'V 4 |V 7} v
/.(. = W ?\ (

Dataset Molecules

— Sample to Insight
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sssss  Upstream Regulator Analysis: How does it work?

— QIAGEN

Can we predict the activation state (activated/inhibited) of a potential regulator
from expression data?

Approach: Two complementary statistical measures:
Activation z-score and Overlap p-value

Evaluate the perturbed
genes in the dataset that
TR - target edge types considered: are known targets of a
- Expression particular regulator
- Transcription
- Protein-DNA binding

Data set
Upstream Regulator- (differentially-
regulated genes in expressed genes)

Ingenuity Knowledge
Base

— Sample to Insight
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Statistical Analyses Used in IPA

[ 3=
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[ 38
<00
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;

* Null hypothesis: No overlap between molecules from

p-value of dataset and disease/function/upstream regulator/pathway.

overlap

« Calculate using the right-tailed Fisher’s Exact Test.

« Significant p-value < 0.05

Note: Benjamini-Hochberg correction for multiple testing can
be implemented in some cases

* Predicts Activation or Inhibition

» Correlation between what is known (IPA Knowledge Base)

and your expression data

— Sample to Insight
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Predicting upstream regulators of a dataset
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