22002 B E B .

— QIAGEN

Mechanistic Interpretation of the Ovarian Cancer Tumor
Microenvironment Using Single-Cell and Schriptomics with 1PA
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Minimum Software Requirements

Windows 11
Windows OS Windows 10
Windows 8

Microsoft Edge 94 or later
Browser Chrome 110 or later
Firefox 91 or later Safari 16 or later

Sequoia
mac0S Sonoma
Ventura

Java (JRE) JRE 1.8.0_xx or later

Minimum Hardware Requirements

® PC - 1.25GHz, 2GB RAM (for lightweight usage of IPA)*
® PC - 2GHz, 4GB RAM (Recommended)

® Mac - 1.25GHz, 2GB RAM (for lightweight usage of IPA)*
® Mac - 2GHz, 4GB RAM (Recommended)

Minimum Screen Resolution of 1280 x 800

*Lightweight usage of IPA includes Search, Build/Overlay operations and small dataset upload and analysis creation. For larger analyses and
Comparison Analyses, IPA requires more memory.

For Causal Network Analysis, BioProfiler, IsoProfiler, Phosphorylation Analysis, Relationship Export, and Analysis Match-related
features:

CoreTM i5 processor or equivalent running at 2 GHz or higher with 64-bit OS and Java, and at least 3 GB RAM free for Java. Screen resolution of at
least 1280 x 800.

Notes:

1. We recommend that you install the IPA client on your computer with this installer: https://analysis.ingenuity.com/pa/installer/select. The
installed IPA client still requires you to have internet access to launch but does not reguire you to install Java (a JRE) or to launch IPA from
a web browser.

2. Alternatively, you can launch IPA using Java Web Start, which requires a recent version of Java installed on your computer. Oracle has
changed its licensing terms for Java: https://www.java.com/en/download/. Therefore, please ensure you are following Oracle's terms and

I PA I nstal |er Down Ioad (l n q e n u |tv_ CO m) conditions for the Java version on your computer should you choose to launch IPA via Web Start, which is available at this link: https:

//analysis.ingenuity.com. Help on installing and/or launching IPA can be found at the following links:

i. Mac: https://giagen.my.salesforce-sites.com/KnowledgeBase/articles/Basic_Technical Q A/Running-IPA-on-Mac
ii. Windows: https://qiagen.my.salesforce-sites.com/KnowledgeBase/articles/Basic_Technical Q A/Running-IPA-on-Windows
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Introduction to pathway analysis

What is QIAGEN Ingenuity Pathway Analysis
 Introduction of Ingenuity Pathway Analysis
* What's new in Ingenuity Pathway Analysis

Create networks from scratch
Machine Learning pathway
Interpreting your ‘omics data using IPA

- Data upload and analysis setup
« Canonical pathways and upstream regulators
« Comparison analysis

« Diseases and functions/Tox analysis
Comparison analysis
Summary
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Khatri, Sirota, and Butte.

Functional Pathway Analysis

Over-Representation Analysis (ORA)

Differential Differentially Number of DE and
Expression Expressed (DE)=p={Reference Genes in
Analysis Genes Each Pathwa

Functional Class Scoring (FCS)

Gene-set (Pathway)

Gene-level -
Statistics Statistics

Assess Pathway
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Pathway Topology (PT)

|DE Genes or Gene-level Statistics|—>

,, 2 E

* Number of Reactions
 Position of Gene

Pathway Topology N

Pathway
Impact
Factor

* Type of Reaction

PLoS Comp Bio. 2012.
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> Hepatol Commun. 2020 Mar 15;4(5):724-738. doi: 10.1002/hep4.1497. eCollection 2020 May.

Integrated GWAS and mRNA Microarray Analysis
Identified IFNG and CD40L as the Central Upstream

Regulators in Primai Biliaﬁ Cholaniitis

ers.

RESULTS BY YEAR

Reset

)

> J Neuroinflammation. 2024 Mar 20;21(1):69. doi: 10.1186/512974-024-03065-z.

Deletion of Slc9al in Cx3cr1” cells stimulated
microglial subcluster CREB1 signaling and microglia-
oligodendrocyte crosstalk

[] Abstract
[ Free full text
[ Full text

1

-2026

ingenuity pathway analysis

Advanced Create alert Create RSS

Save Email Send to Sortby: = Best match ] Display options £
1,573 results Page 1 of 158 > >>
(] Ingenuity pathway analysis of gingival epithelial cells stimulated with estradiol

1 and progesterone.

Cite

Cite

From 2020-2026

Search

1,537literatures
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Sugiyama N, Uehara O, Kawano Y, Paudel D, Morikawa T, Nakamoto N, Kato S, Takayama T, Nagasawa T,
Miura H, Abiko Y, Furuichi Y.

J Oral Biosci. 2024 Mar,66(1):26-34. doi: 1
PMID: 37949170

Therefore, in this study, we investigated the effects of estradiol and progesterone stimulation on gingival
epithelial cells via ingenuity pathway analysis. METHODS: Human gingival epithelial progenitors were

0.1016/jj0b.2023.11.002. Epub 2023 Nov 8.

cultured in a CnT-Prime medium; 17beta-estradiol ( ...

Ingenuity pathway analysis of alpha-synuclein predicts potential 5|gnahng
pathways, network molecules, biological functions, and-tsralainnaurala -
diseases. > Stem Cells Transl Med. 2024 Mar 15;13(3):293-308. doi: 10.1093/stcltm/szad090.
Suthar SK, Lee SY.

Front Mol Neurosci. 2022 Nov 29;15:1029682. doi: 10.3389/fnmol.2022.
PMID: 36523604 Free PMC article.

We have taken the advantage of such a Bioinformatics tool, ingenuity |

Histone Trimethylations and HDAC5 Regulate
el e e s Bt o ey Spheroid Subpopulation and Differentiation

.Overlapping of the predicted top-five canonical signaling ... Signaling of Human Adi ’ OSE— Derived Stem Cells
Gene set enrichment analysis and ingenuity pathway‘ana!ysis toverify the I S | n g Ie_CeI I R NA_Seq

> J Allergy Clin Immunol. 2024 May;153(5):1268-1281. doi: 10.1016/j.jaci.2023.12.030.
Epub 2024 Mar 29.

Galectin-10 in serum extracellular vesicles reflects
asthma pathophysiology

proteinomics

> Chin Med. 2022 Jun 15;17(1):71. doi: 10.1186/513020-022-00632-5.

Serum metabolomics analysis of deficiency pattern
and excess pattern in patients with rheumatoid

arthritis :
metabolomics
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7 Atlantic Salmon (Salmo salar)

What species identifiers are accepted for analysis by IPA?

<

Guinea pig, domestic (Cavia porcellus)
Thale cress (Arabidopsis thaliana) v Horse (Equus caballus)

Human (Homo sapiens)

Mouse (Mus musculus)

Pig (Sus scrofa)

Rabbit (Oryctolagus cuniculus)
Rainbow trout (Oncorhynchus mykiss)
Rat (Rattus norvegicus)

Rhesus Monkey (Macaca mulatta)
Roundworm (Caenorhabditis elegans)
Sheep (Ovis aries)

Western clawed frog (Xenopus tropicalis)
Zebrafish (Danio rerio)

Domestic goat
three-spined stickleback

Bat (Greater horseshoe bat, Rhinolophus ferrumequinum)
Brewer's yeast (Saccharomyces cerevisiae)

Cat (domestic, Felis catus)

Chicken (Gallus gallus)

Chimpanzee (Pan troglodytes)

Chinese hamster (Cricetulus griseus)

Cow (Bos taurus)

Crab-eating macaque (Macaca fascicularis)

ANANER N NN YN U U N NN

Dog (Canis lupus familiaris)
Fission yeast (Schizosaccharomyces pombe)

Fruit fly (Drosophila melanogaster)

Golden hamster (Mesocricetus auratus)

Orthologs Gene from NCBI Eukaryotic Genome
Annotation Pipeline




B iﬁiﬁ Supported Identifiers for Data Upload 7B EL R B

Get more complete mapping during dataset upload!

Affymetrix
(na36)

Agilent

Life Tech (ABI)

Codelink

[llumina

Ingenuity

—— Sample to Insight
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GenBank
(257)

Symbol-human
(HUGO/ HGNC, EG)

Symbol- mouse
(EG)

Symbol- rat (EG)

GI Number

UniGene

GenPept

International
Protein Index
(IPI)

UniProt/ Swiss-
Prot Accession
(2022_02)

Ensembl miRbase CAS Registry
(110) (mature) Aty SNP IDs Number
RefSeq :
(human - miRBase dbSNP HMDB
(stemloop)
mouse)
UCSC (hg18) KEGG
UCSC (hg19) PubChem CID
UCSC (hg38)
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« RNAI IGF-1 Signaling o ] B
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RHOA Signaling i
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Glutathione-mediated Detoxification
Sirtuin Signaling Pathway
¥ WG S/WES etC Ribonucleotide Reductase Signaling Pathway ..
CREB Signaling in Neurons .
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1
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[ ] [ ] [ ]
| | | | | ]
| Il ! |

The Source: QIAGEN Knowledge Base The Engine: Machine Learning Generation The Application: Data Overlay

Mining decades of causal findings. Automated creation of ~1500 disease, Mapping custom expression
phenotype, and function pathways to datasets onto predictive networks
prioritize key causal genes. to uncover novel etiology.

ML Disease Pathways visualize a human-readable set of the most important causally
connected genes—revealing known players and inferring novel participants.

—— Sample to Insight
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Prioritizing Causal Importance Over Exhaustive Cataloging

B E B

What it is NOT

Comprehensive Catalogs: Overwhelming, unprioritized
mapping of every single associated gene.

GENE_A (ACT)
GENE_A (ACT) GENE_B (INH) GENE_C (INH)

GENE_A (ACT) GENE_B (INH) GENE C (ACT) GENE_D (ACT) GENE_E (ACT)

1 B
SERS

PHENOTYPE 1 PHENOTYPE_2 PHENOTYPE_3 PHENOTYPE_4

What it IS

ML Disease Pathways: A human-readable prioritization of

the most critical causally connected genes and phenotypes.

|

Objective: Suggest genes with similar regulatory patterns to implicate them as potentially
important in the disease, utilizing inferred implicit associations.

—— Sample to Insight
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Automatic Scoring

IPA automatically scores the
molecules in your custom
data against the ~1500 ML
Disease Pathways.

Automatic Trigger
User Initiates 99

Core AnaWSIS (Available post-Summer

2023 release)

> Pathways Tab > | ML Disease Pathways Sub-tab
|
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<

Prioritized Causal Focus

~1500 pathways built purely on automated KB mining,
independent of expression data.

Predictive Power

Red/Green activity nodes hypothesize novel participants
through shared regulatory patterns.

v

Seamless Overlay

Instantly map custom datasets to validate hypotheses and
discover matching global expression patterns.

—— Sample to Insight

Help shape the algorithm. Please use the link at the top of the main IPA window.
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B é:méié QIAGEN IPA— a dual approach to data analysis B AR R &I
With dataset Without dataset
* Find connections in your data » Search and explore the QIAGEN Knowledge Base
 ldentify novel biomarkers » Test hypothesis in silico
« Uncover key targets and regulators  ldentify degree of novelty in a hypothesis
« Discover novel disease mechanisms
« Compare across experiments

—— Sample to Insight
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Selected biomedical relationships between different types of Attributes for selected biomedical relationships
entities

EGF - EGFR cetuximab — EGFR
[one of many] [one of many]
=
pe— (P i1 Type: Type:
cetximab Non-small céll lung carcinoma Direction: Direction:
Effect: Effect:
Directness: Cell line:
Tissue or primary cell: Organism:
Subcellular location: Experiment:
Source: Source:
\ ) ) .
T / \ \ EGFR - Proliferation of cells EGFR - Glioblastoma
v / \\ A [one of many] [one of many]
X "4 Apoptosis
Akt / \ N
/ \
\5 - i e Type: Type:
Metastasis Colorectal Cancer)Metastasis Signaling Direction: Direction:

Effect: EffeCt:
Tissue or primary cell: Organism:
Subcellular location: Source:
Source:
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Original Article

From data to discovery: Al-guided analysis of
disease-relevant molecules in spinal muscular atrophy

(SMA)
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Abstract

larshall Street,Redwood City, CA 54063, United States
RIA gCmbH - Non-Profit Biomedical Research Institute, Feodor-Lynen-Str. 31, Hannover 30625, Germany.

Spinal Muscular Atrophy is caused by partial loss of survival of motoneuron (SMN) protein expression. The numerous interaction
partners and mechanisms influenced by SMN loss result in a complex disease. Current treatments restore SMN protein levels to a
certain extent, but do not cure all symptoms. The prolonged survival of patients creates an increasing need for a better understanding
of SMA. Although many SMN-protein interactions, dysregulated pathways, and organ phenotypes are known, the connections among
them remain largely unexplored. Monogenic diseases are ideal examples for the exploration of cause-and-effect relationships to create
a network describing the disease-context. Machine learning tools can utilize such knowledge to analyze similarities between disease-
relevant molecules and molecules not described in the disease so far. We used an artificial intelligence-based algorithm to predict new
genes of interest. The transcriptional regulation of 8 out of 13 molecules selected from the predicted set were successfully validated
in an SMA mouse model. This bicinformatic approach, using the given experimental knowledge for relevance predictions, enhances
efficient targeted research in SMA and potentially in other disease settings.

Keywords: spinal muscular atrophy; SMA; network biology; artificial intelligence; motoneuron disease

Introduction

Spinal Muscular Atrophy (SMA) is a rare monogenic disease
caused by mutations or deletions of the Survival of Motoneuron
1 (SMN1) gene [1]. Ubiquitous reduction of the SMN protein
results primarily in the degeneration of alpha-motoneurons in
the brain stem and spinal cord followed by muscular atrophy
[2, 3]. Untreated patients with the most common subtype, SMA
type 1, die within the first two years of life [4]. Current treatments
enhance SMN protein levels in the central nervous system (CNS)
or systemically, respectively, prolonging survival of patients [5-10].

Although SMA is monogenic, it is a disease involving several
molecular, cellular, and systemic networks: On the genetic level
(I), SMN is encoded by a second gene, SMN2, which differs from
SMN1 by a crucial base transition resulting in about 20% residual
functional full-length SMN [1, 11]. The SMNZ copy number varies
(CNV) from 0-8 copies leading to an inverse correlation of copy
number and disease severity, formerly clinically classified in types
0-IV [4, 12]. At the protein level (II), SMN interacts with proteins via
several binding domains and forms complexes in different cellu-
lar compartments [13]. It has multiple functions invelved in basal
cellular processes, e.g. snEMNP assembly [14-16], translation [17,
18], transcription [19, 20], R-loop resolution [21], and cytoskeleton
regulation [22-26]. On a systemic level {I11), SMA affects peripheral

organs resulting in a multi-organ disease [27-29]. At phenotypic
or clinical level (IV) the complexity increases since patients differ
in disease severity, disease onset, development, and genetic mod-
ifiers [4, 12, 30-32]. Unfortunately, no available treatments cure
SMA, due to limitations in timing, dosage, and response [32, 33]
The pathological mechanisms after SMN loss are still elu-
sive. Although several dysregulated pathways in SMA are known,
the molecular network behind this cause-and-effect relationship
remains largely unexplored. The integration and interpretation
of single experimental observations in a network of molecular
disease mechanisms is challenging. Bicinformatic tools enable
integration of scattered observations into a network. Prime exam-
ples for this conceptual approach are rare diseases such as SMA
caused by a single gene defect, which enables the analysis of
the relationship between the genetic cause, molecular alterations,
and phenotypic outcome. Disease-specific molecular networks
can represent the current knowledge of the disease. We hypoth-
esize that we could use a machine-learning based algorithm to
assemble new molecular networks that identify novel disease-
specific molecules and molecular relationships. This approach
could help explain the pathogenesis and help identify new poten-
tial targets of interest. In this study, an artificial intelligence (AI)-
‘based approach was used to analyze causal relationships in SMA

Received: January 18, 2024. Revised: April 4, 2024. Accepted: April 22, 2024
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Figure 1. Artificial intelligence-predicted context network for spinal muscular atrophy. (A) Schematic representation of the Al-prediction algorithm
and network construction. SMN (green circle) is the genetic cause and SMA (green cross) the disease outcome. In the QIAGEN Knowledge Base (QKB),
interactors (pink circle) and causal relationships (black line: protein-protein interaction (PPI); grey line: Function), and dependency keywords (arrow:
Direction; orange circle: Increases; blue circle: Decreases) are curated. The downstream profile of the disease-causing molecule is compared to other
molecules (X) and similarities are ranked for potential relevance in the disease context. A context network is displayed including known and predicted
disease-relevant molecules. Those were selected based on their connectivity to present a network to a size that could be reasonably interpreted. (B) IPA
context network for SMA. The network includes known disease relevant molecules (connected to SMA) and predicted pc ially relevant molecules with
their direction of regulation (orange, blue). Functional outcomes are displayed on the right. Prediction activation (orange)/mhlbmon (blue): Regulation
is predicted from interacting molecule measurements. Color codes for lines are based on the same concept. Molecule shapes represent their type.
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Keywords:
Kidney-yang-deficiency-syndrome

Gushudan

Pharmacodynamics

'H NMR metabolomics

Endogencus network pharmacelogy strategy

The pharmacodynamics, 'H NMR metabolomics and endogenous network pharmacology strategy approaches
were integrated to investigate the preventive mechanism of Gushudan (GSD) on kidney-yvang-deficiency-
syndrome (KYDS) rats in this study. Firstly, the KYDS rat model was achieved by hydrocortisone induction,
and the efficacy of GSD on KYDS model rats was assessed by the pharmacodynamic indicators. Next, the
comprehensive untargeted serum metabolic profile of rats was obtained in 'H NMR metabolomics study, 29
potential biomarkers closely associated with KYDS were identified, which were mainly involved in carbohydrate
metabolism, amino acid metabolism and intestinal flora metabolism. In addition, the potential biomarkers-
targets-pathways-disease metabolic network was further investigated for deeper understanding the preventive
effects of GSD on KYDS rats and its mechanism, which was further obtained for the important targets related to
biomarkers and diseases such as NOS3, PTGS2 and CXCLS, and important metabolic pathways such as glyoxylate
and dicarboxylate metabolism, arginine and proline metabolism, and microbial metabolism in diverse envi-
ronments. Finally, compared with our previous anti-osteoporosis study of GSD, it suggested that some similar
metabolic pathways, which would provide some scientific reference of the existence of the kidney-bone axis

under the traditional Chinese medicine (TCM) theory of “kidney dominates bone”.

1. Introduction

Gushudan (GSD) was a traditional Chinese compound prescription
based on the “kidney dominates bone” theory in traditional Chinese
medicine (TCM) and clinical practices, which was carefully formulated
by the technical platform of the “A basic concept of establishing plat-
forms for operational techniques in systems of elaborately selecting
small preseriptions of traditional Chinese medicine” [1]. It consists of
Epimedium brevicornu Maxim, Drynaria fortunei (Kunze) J. Sm, Cnidium
monniert (L.). Cuss and Salvia miltiorrhiza Bge, which had the effect of
strengthening tendons and bones and benefiting kidneys. In the Phar-
macopoeia of the People’s Republic of China (2020 edition), these four
Chinese herbs of GSD were included. The preclinical pharmacodynamic
research showed that GSD could prevent and treat osteoporosis by
increasing bone mineral density, serum calcium and bene gla protein
levels, etc [2,3]. The high performance liquid chromatography (HPLC)
chemical fingerprints of GSD had been studied in our previous research
[4,5]. Subsequently, the main active ingredients of GSD include icariin,
osthole, naringin and tanshinone, and pharmacokinetic studies of the

related active ingredients were performed based on ultra performance
liquid chromatography-mass spectrometry (UPLC-MS) [6,7]. In addi-
tion, metabolomics studies had been further conducted from the
perspective of the bone strengthening effects of GSD, and it was found to
have a preventive effect on glucocorticoid osteoporosis (GIOP) by call-
backing metabolite levels and adjusting metabolic pathways [8,9]. Ac-
cording to the “kidney dominates bone” theory of TCM, it proved that
the kidney-bone axis existed [10]. However, the effects of GSD in toni-
fying the kidney are still unclear, and how does GSD play the roles in
tonifying the kidney and strengthening the bones? Further researcher on
the effects of GSD as a whole on “kidney deficiency syndrome” in TCM
theory are of great significance, which would help to reveal the
comprehensive mechanism of GSD in vivo and provide a scientific basis
of its clinical application.

Kidney-yang-deficiency-syndrome (KYDS) was firstly recorded in the
traditional Chinese medical classics “Nei jing”, which was a kind of
deficiency cold syndrome with clinical manifestations of cold extrem-
ities, fear of cold, and metabolic disorders of the body [11]. The modern
pharmacological studies showed that the function of the

* Corresponding author. School of Pharmacy, Shenyang Pharmaceurtical University, No.26 Huatuo Rd, High & New Tech Development Zone, 117004, Benxi,

Liaoning Province, PR China.
E-mail address: bearry200@126.com (Z. Xiong).
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3- diet in?uce? ogesﬂ jung] A 20243 MouseDisease diet induced ... lung MA Disease vs. N... DiseaseState:... 45,83 33.57 10.20
7902- notn 'erl rr;JII[% !ﬁﬁlﬂ%ﬁe@cmgﬁ& SingleCellHuman... normal control foreskin pellet culture... Cell Typevs ... chondrocyte .. 46.00 30.00 14.20
105-nor|GGoBMﬂ@ MA 2522 RatDisease normal control heart MA Other Comp... Tissue:Gend... 4311 28.28 10.05
7781- normal control [foreskin] pellet culture;TGF SingleCellHuman... normal control foreskin pellet culture... Clustervs Ot... chondrocyte ... 50.00 2646 2041
6271- normal control [embrya] differentiation me SingleCellHuman... normal control embryo differentiatio... Cell Typevs.. chondrogeni., 41.46 30.00 14.89
135- normal control [liver] cerivastatin 6363 RatDisease normal control liver cerivastatin Treatment vs.... TreatTime[da... 45.83 2646 852
7640- idiopathic pulmonary fibrosis [bronchoalve SingleCellHuman... idiopathic p... bronchoalve... Cluster vs Ot... epithelial cell... 56.57 24,49 27.33
10- non-small cell lung carcinoma [lung] MA 1141 OncoHuman non-small cel... lung MNA Other Comp... Smoking5Stat... 37.71 20.00 13.28
EEC P32 Tumar vs Morm RPEM - 2018-09-28 04:03 AS123 5745
EEC P32 Tumarvs Morm RPEM - 2020-02-13 11:12 NDMC-0212 45,52
28- colon carcinoma [colon] recombinant hTGF al OncoHuman colon carcin... colon recombinant ... Treatment1 v... Cellline:Trea... 3338 31.62 924
1- normal control [umbilical cord vein] mechanica HumanDisease normal control umbilical cor... mechanical s... Treatment vs... Treatment:Tr... 43.59 2646 7.59
EEC P32 Tumarvs Morm RPEM123 - 2020-02-14 11 NDMC-0212 42,43
3- normal control [small airway epithelium] 3132 HumanDisease normal control small airway ... Other Comp... SmokingStat... GSE77658.GPLE http:/fwww.... 50.00 48.99 2646 39.95 41.35 8.66
Metastatichelanoma mRMNA_vs_Mormal PMID_204 CT20190116 61.24 4472 59.25 41.30

Selected 0/ 140569

—— Sample to Insight
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Mapping Your Results to OmicSoft Datasets by IPA Analysis

Project

Cell & Tissue

Datasets
information

Match

similar

opposite

Expression Analysis - EEC P32 Tumor vs Morm RINGM_1050 - 2021-03-30 10:58 | F

Iroject
) Select Projects

Summary  Graphical Summary  Pathways NUpstream Analysis

Evaluate Metadata View As Heatmap ViewNomparison

lAnalysic Name T Project m x
127- breast carcinoma [breast] human marrow stror HumanDisease
67- breast carcinoma [breast] human marrow strom HumanDisease
129- breast carcinoma [breast] IL-6;siltuximab 27512 HumanDisease
101- breast carcinoma [breast] IL-6;siltuximab 2748- HumanDisease

B Shared Projects

Libraries
OmicSoft

seases & Functions

ustomize Table

case.di.. M ¥ casetar.. T % casetis.. W

breast carcino..
breast carcino...
breast carcino...
breast carcino..
east carcino...
east carcino...
east carcino...
east cancer
east carcino..
east carcino...
east cancer
east carcino...
east carcino..
east carcino..,
east carcino...
east carcino...

ulator Effects

(=i

breast
breast
breast
breast
breast
breast
breast
breast
breast
breast
breast
breast
breast
breast
breast
breast

Oncoland

east carcino..,

breast

MNetworks  Lists

Analysis Match

Molecules

casetre.. ¥ X compa.. T X compa.. T X

human marro..,
human marro...
IL-6;siltuximab
IL-6;siltuximab
IL-6;siltuximab

none
ethanol

IL-6

IL-&

ethanol
IL-6;5iltuximab
IL-6;siltuximab
human marro..,
none

human marra...
none

Treatment? vs. ..
Treatment vs. ...
Treatment1 vs. ..
Treatment? vs. ..
Treatment vs. ...
Treatment1 vs. ..
CellTypelvs. C..
Treatment1 vs. ...
Treatment vs

Treatment vs. ...
Treatment1 vs.
Treatment1 vs.

Treatment vs. ...
Treatment vs. ..,
Treatment1 vs.

Treatment1 vs.

CellLine:Sampli..
CellLine:Sampli...
CellLine:Sampli...
CellLine:Sampli...
Cellline:sampli..
Dosage:Experi...

SamplingTime:...
Treatment:Tra...

Cellline:Sampli...
CellLine:Sampli...

. Treatment:Tra...
. Cellline:5ampli...

CellLine:Sampli...
CellLine:Sampli...

. Cellline:Sampli...
. Cellline:Sampli...

Treatment1 vs, ... Cellline:Sampli...

compa.. T % weblink T X
GSE54329.GPL18 httpsi/Awww.n..
GSE54329.GPL18 https:/fwww.n...
GSE54329.GPL1E https://www.n...
GSE54329.GPL18 https:/Awww.n..
GSE34329.GPL18 https:/fwww.n...
GSE28786.GPLIZ https://www.n...
GSE54329.GPL1E https:/Awww.n...
GSEB4536.GPLST https:/fwww.n...
GSE54329.GPL18 https:/fww.n.
GSE54329.GPL1E https:/Awww.n...
GSEB4536.GPLST https:/fwww.n...
GSE54329.GPL1E https:/fwww.n,
GSE54329.GPL1E https://Awww.n...
GSE54329.GPL18 https:/Awww.n..
GSE54329.GPL18 https://www.n

GSE54329.GPL1E https://www.n...
GSE54329.GPL18 httpsi/Awww.n..

Diseaseland
SingleCellLand
Mormal Cells and Tissues

tasets
fa

Or filter using wild card search
nclude; (use * for wildcard)
[comma-separated list]
Suclude:

[comma

eparated list]
Cancel

—— Sample to Insight
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CP(zs. T % UR(z-s.. T % CMizs.. ® X DEfzs.. T ¥ zgcore.. X — p.. T X I
2333 2236 11.42 1245

55.90 4243 30.00 30.94 39.82 9.96 I

20.00 3317 13.29 265 I
41.23 28.28 3995 27137 733

-20.00 -5.00 6.65 I

4359 2449 2917 2431 5.24 I
10.00 10.00 3573 13.93 2987

47.96 20.00 35.73 25.92 277 I

-18.86 10.00 -34.21 -10.77 2,52 I

-11.34 -20.00 3.90 -6.86 1.81 I
4243 22.36 30.94 2393 0.61

20.00 28.28 12.07 -1.05 I

-28.40 1414 -25.26 -9.88 =277 I
-38.38 6.32 -27.29 -14.84 -2.84

-37.42 -24.49 -23.06 -21.24 -3.66 I

-38.73 -20.00 -25.26 -21.00 -6.92 I
4243 -22.36 -32.62 -24.35 -11.94

—————————————————————— ]
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Irlllalon Tackrs leaue, ard
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Organismal death

MPC1

MPC1

Mecrosis of tumor

Cell death of cancer cells
Cell death of tumor cells

Cell death of osteosarcoma...

-

WPAIEFSE pTRRY (BF3)
=

Caoronavirus Pathogenesis ...

L/ —
::::: Analysis Match SA B B R SR
Match Analyses Heatmap: treat2_vs_untreat - 0O x
 Settings/Legend ; Pathway Meolecules Metadata
Filter @ | TEF2 signaling <
_— Ow : treat2 ntreat, Expr Log Rati
Measurement: Activation z-score ~2073 13 ____ Ehg eriay: tr -VEuntr priog Ratio
EaE Hide
Sort Method: | Hierarchical Clustering | Visualize: = z-score aile — Prediction Legend
L R ] ® &
Insignificance Threshold: (absolute value) Apply ot tpace | \ / }, more extreme in dataset
£ |,' L @ ncreased measurement O
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S YiRER Erzaks II 'II Ty
. » ’ | f =] more confidence less
View Report Open Network | B A Expand Header Flearakd Slress Response l i 1 ; o
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UR MIYC || |2
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. X - | Irarsialon eTseleci messages .
CP  Eukaryotic Translation Initi... | s
CP Response of EIF2ZAK4 [GCH... I\
CP  Major pathway of rRMA pro..)| '\\ E P
CP Monsense-Mediated Decay N "Ifﬂ"-ﬂf
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00000 Dataset and analysis search

a7 | it B (R 811

— QIAGEN

File Edit View Window Help
Genes and Chemicals ~ Diseases and Functions

Create Mew...
lung cancer

Search Results

Diseases and Functions ~ Datasets and Analyses

Search Results

Showing first 5000 results out of 33129 in 18888ms for query [lung cancer]

Folder Types

» dataset (17090
4 » analysis (16031)
» VarianlossGain (8

1

2 Provide Feedback | Support Gene Chen

Pathways and Lists ~ Datasets and Analyses

Advanced Search ([T QIAGEM Land Explarer
Search

; Libraries > OmicSoft = SingleCellLand > SingleCellHumanUmi > Analyses

1870- lung adenocarcinoma (LUAD)lung squamous cell carcinoma (LUSC) [lung] 1869

Case/Control Differences

Key Case | Control

cluster 1 0;10;11;12;13;14;15;16;17;18;19;2,20;3;4;5;6;7;8;9

2024/..-2024/..(1/125) v

clustercelltype | T cell | alveolar epithelial cell;B cell;cytotoxic T cell;endothelial cell;epithelial cellfibroblast macrophage;mast cell;monocyte;myeloid cell;MNK cell;T cell,unassigned cell

Fath
Cpen Add to Comparison Clstomize Table Crea...
MName Type
colon cancer-association - 2024-03-05 03:36 T4 analysis
colon cancer-association dataset
1294- breast cancer [breast] 1293 analysis
263- normal control [bladder;bone;bone marrow;brain;embryoi...  analysis
4631- breast cancer [peripheral blocd] 4630 analysis
4938- breast cancer [breast] 4937 analysis
5223- breast cancer [breast] 5222 analysis
ma (LUAD);lung squamous cell carcine.

3 2446- normal control;pulmenary fibrosis [lung] 2445 analysis
6615- hepatocellular carcinema (LIHC);intrahepatic cholangiocar... analysis
314- normal control [testis] 313 analysis
1240- normal control [fetal lung] 1239 analysis
3918- breast cancer [breast] 3317 analysis
4042- chronic cbstructive pulmonary disease (COPD);disease co...  analysis
8970- colorectal cancer [colonrectum] 8963 analysis
8975- colorectal cancer [colonrectum] 8374 analysis
1- acute myeleid leukemia (LAML) [bone marrow] NA 168 analysis
1- acute myeloid leukemia (LAML) [bone marrow] NA 213 analysis
1- breast cancer [breast;lymph node;peripheral bloed] 0 analysis
1- breast cancer [breast] 68 analysis
1- breast cancer [peripheral blood] NA 8 analysis
1- breast carcinoma [breast] estradiol;ethanol 0 analysis
1- breast carcinoma [breast] estradiol;ethanocl 4 analysis
1- germ cell cancer [ovary] NA 4 analysis
1- kidney clear cell sarcoma (CCSK) [kidney] NA 14 analysis
1- kidney rhabdoid cancer [kidney] Transfection_BAF4T 442 analysis

1- childhood acute lymphocytic leukemia [hematopoietic tissuel... analysis
1- endometrial cancer;endometrial squamous cell carcinoma;ova... analysis

Creation Date case.diseasest:
2024/03/04 23:36:43
2024/03/04 23:33:24 Comparison Context
2024,/01/12 09:20:15 breast cancer
2024/01/12 09:19:07 normal control cellmarkers CD235A-
2024/01/12 09:17:53 breast cancer celltype lung cell
2024/01/12 09:17:39 breast cancer comparisoncategory Cluster vs Others
2024/01/12 09:17:22 breast cancer comparisoncontrast T cell (cluster) vs others
2024/01,/12 09: i diseasestate lung adenocarcinoma (LUAD);lung sgquamous cell carcinoma (LUSC)
2024/01/12 09:16:59 normal control;p ethnicity Caucasian
2024/01/12 09:16:30 hepatocellular c: gender female;male
2024/01/12 09:16:24 normal control organism human
2024/01/12 09:16:13 normal control platformname NGS.Illumina.NextSeq500
2024/01/12 09:15:24 breast cancer smokjngstatus ex-smoker;NA
2024,/01/12 09:14:00 chronic obstruct fissue lung
2024/01/12 08:40:25 colorectal cancer TS ERS pNO;pT1a;pNO;pT2a;pNT;pT1b;pNX;pT2a
2024/01/12 08:40:15 colorectal cancer
2024/01,/09 02:17:06 acute myeloid le
2024,/01,/09 02:16:46 acute myeloid le | All Experiment Metadata
2024,/01,/09 02:13:03 breast cancer
2024/01/09 02:12:43 breast cancer case.cellmarkers CD235A-
2024/01/08 02:12:37 breast cancer case.celltype lung cell
2024,/01,/09 02:12:21 breast carcinom: case.cluster 1
2024/01,/08 02:12:05 breast carcinom: || case.clustercelltype T cell
2024,/01,/09 02:09:17 germ cell cancer case.diseasestate lung adenocarcinoma (LUAD);lung squamous cell carcinoma (LUSC)
2024,/01,/09 02:07:58 kidney clear cell case.ethnicity Caucasian
2024,071,/09 02:07:40 kidney rhabdoid case.gender female;male
2024/01/08 02:02:21 childhood acute | case samplematerial cryopreserved cells;MACS depleted cells;surgical resection
2024/01,/09 02:01:04 endometrial can

case.smokingstatus ex-smoker;NA

Close IPA
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OmicSoft data storage and analysis in [PA

nﬂHHP I %M.L

— QIAGEN

Project Manager x
Date Sort Refresh

['= Shared Projects
Libraries
OrnicSoft
Oncoland
Diseaseland
SingleCellLand

Meorrnal Calle and Ticenes

Project Manager x
Ingen
A-Z Sort Refresh
MLD B 1- bipolar disorder [peripheral blood] 25692
M}" p; £ 1- bipolar disorder [prefrontal cortex] 2758
& 1- bipolar disorder [prefrontal cortex] 15515
In gen S 1- bipolar disorder [prefrontal cortex] 15517
Moy Li 5 1- bipolar | disorder [peripheral blood] 4296
]l" [& 1- bipolar | disorder [peripheral blood] 14979

- bipolar | disorder [peripheral blood] 24332

- bipolar | diserder [peripheral blood] Epstein-Barr virus (EBY
- bipolar | diserder [peripheral blood] Epstein-Barr virus (EBV
- bipolar | diserder [skin] 30110

- bipolar | disorder [skin] none 30902

- bone chondrosarcoma [bone] IL-1 beta 1136

- bone osteosarcoma (05) [bone] 1,9-pyrazoloanthrone 375
- bone osteosarcoma (05) [bone] IL-1 beta 3308

- brain glioma [brain] 10349

- brain glioma [brain] doxycycline 1278

- brain glioma [brain] Infection_influenza A 29678

- breast adenocarcinoma [breast] 30269

- breast adenccarcinoma [breast] 30276

- breast adenocarcinoma [mammary gland] riluzele 33811

- breast cancer [breast] 10214

- breast cancer [breast] 4-hydroxytamoxifen (OHT) 28863

- breast cancer [mammary gland] Transfection_AHR. siRNA ¢
- breast cancer [peripheral blood] 10080

- breast carcinoma [breast] BOD1 shRMA 10740

- breast carcinoma [breast] none 27480

- breast carcinoma [breast] nutlin 3a 23072

- breast carcinoma [breast] Transfection_CISD1 shRMA 1076
- breast carcinoma [breast] Transfection_contrel siRMNA;STA”
- bronchiolitis [nasal mucosa] 2884

- bronchiolitis obliterans syndrome [peripheral blood] 3357

Lvcmcbinlitic Tacrinberal blaadl 7006

=

You can also use the repository without your own analysis, just by searching
for available analyses of interest.

Graphical summary

Expression Analysis - 1- breast cancer [breast] 10214 - o
Summary Graphical Summary Pathways Upstream Analysis Diseases & Functicns Regulator Effects Networks Lists Analysis Match Molecules
@ HE | ReviseSummary | Edits [0 [l ¢ ) vy @ \View: :: ¥ = | 8§ Zoom: [ Export: Pl B @ = ® €
. Overlay: 1- breast cancer [breast] 10214, Expr Fold Change
EAE Hide
«ln S100 Family igneling Pathway  Graphical Summary Legend-
A
/ \ Predicted Activity
+ \ . Predicted activation
- \Sh & R @ Predicted inhibition
S ock Response
Septic shock Stlmula_tl_pn of cells '(\ AW P Relationships Between Node:
y : - In},éothgrgl' mammalia , —— Leads to actvation
~- -~ ~ Actn;atlﬁn of endothelial ce— Leads to inhibition
"""" Inferred relationship
= = === Indirect interaction
=== Direct interaction

HGF
Stimulation fblood cellé
\ -~
/%

|
AN
nt ofc_ellgi IL17A
Ve

_—

\ Rec};mt

:l\

.-V
'S'tlmulatlon of lymphocytes

- - EGF “Stimulation of leukocytes
-— /
_— - - TLR3 ~
T - | >~
e ~ ‘@
[ v

. ] . Stimulation of mononuclear leukocytes
Stimulation of lymphatic system cells Autophagy of macrophage cancer cell lines .

Autophagy of Cytoplasm

—————r T

—— Sample to Insight
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::::: IPA interpret canonical pathway bar chart (2025 spring release) &7\ B B [R) B Az

— Cl A/SEA

P QIAGEN IPA |nferpref Want to analyze your own data? Gene Chen Logout
QIAGEN
Table Bar Chart
X-axis Sort by Data Display
g Figure Legend
P >
. - - . < g
Z-Score: Positive Negative Zero Neutral or No Prediction Activation z-score Number next to the bar: -log[P-value]
RNA.24h / Canonical Pathways
Canonical Pathways @ &
Signaling and metabolic pathways that are potentially activated or inhibited in the dataset
Table Bar Chart

Pathway P-value & BH P-value Activation z-score Percentage overlap Overlapping molecules Total pathway size

Filter Filter < Filter < Filter abs. = Filter = Filter = Filter =
Generic Transcription Pathway 1.60e-39 1.95e-36 12.93 41.82 179 428
Chromatin organization 7.17e-22 4.38e-19 8.9 40.39 103 255
Oxidative Phosphorylation 3.77e13 1.54e-10 -3.43 4528 48 106
rRNA processing 1.61e-12 4.29e-10 4.38 71.88 23 32
Pulmonary Fibrosis Idicpathic Signaling Pathway 1.76e-12 4.2%9e-10 1.86 31.06 100 322
Histone Meditication Signaling Pathway 5.9%9e-12 1.22e9 6.93 316 91 288

proteinencoding genes. Figure 1 shows a diagram of the various components involved
in cellspecific regulation of Pol-Il gene franscription. Core Promoter: Pol Il-regulated
genes typically have a Core Promoter where Pol Il and a variety of general factors bind

1o specific DNA motifs: i: the TATA box (TATA DNA sequence), which is bound by the

TATA-binding protein’ (TBP). ii: the Initiator motif (INR), where Pol Il and certain other

core factors bind, is present in many Pol Il-regulated genes. iii: the Downstream

—— Sample to Insight
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::::: What's new in the QIAGEN® Ingenuity Pathway Analysis Winter Release (2024) \5 a7\ B 2 X 81

— QIAGEN

Highlight nodes of interest in a canonical pathway or network

of the veniricular myocyte [Park and Fishenar 2011, Grant 2009). The sclion potential
has 5 phases |numbered 0-4). Phase 4 describes the membrane poential when a call
ol baing simalated. The nonmal resticg polential in the ventriculas myocardium is

ﬁ& QIAGEN IPA Interpret ‘Wart o analyze yous own data? Stuart Togondraich  Logest
yeosidos 3 chanmely on the cordhec sarcclemma membrsns sre genesslly riggored by sn influ of |
/ Ma+ curing phase O of the action potential. Cardisc muscle cells are so fightly bound
31";. cf" shat whan one of hees calls s excited the sction potential spresds 1o 8l of Sem. The
- Cads standard modsl used to undorssand the cardiac acion petential is tha action potential
AI;TE:}?WU_ \ I|1.4-.\5|P‘3 L —

mtwan 85 bo 95 miv. The K+ gradient acroas the cell membrane is the key

et o s i e i 2) Highlights the

r S § —
o e v
| el amer
l"‘__,.-"‘ . | et e \\
Bt CaZ+ arcopiasmic | 1
ADP " ot cagham CaZs

Pi . / I| ATP ot oootariion of e .
I— LN Iﬂ hargs il of Mt cavmting) &8 Mt il R - correspondlng node(s)
ATPZA1-3 2 3R coll, The slopse of phase O represents fhe maximum rate . T .
“Fg:hl.l cg{ \ ||I| differs in comtractile and pecemaker colls. Phase 1 it the inactivan. Ennt Mas even If |n5|de a grﬂup
| ietramer H+
b chanmals. The fransient net oueard curmont causing he small downward . or com |eK
K T T Ko t:l’t e okl of the action poteial] is due 1o the movement of K+ and C1- ions. In p
mis -
— ““Pd" E:_EE!‘E) pacemakar cells, this phase is due fo rapid K+ offiuz and closure of Laypa Ca2+
| = i e channels. Phase 2 is the plstess phase which is susisined by a balarce of Ca2+ influx
" ATR > ADF ADE wnd Ko affiar. This phase susiins muscle coniraciion, Phate 3 of the action poential
TTe—— CALMY = where a concerted achion of sen outward deleyed cumrents brings sbout
\ i sepalacisation back down 1o the resfing potential [Barics of al, 2015]. (Imperted from
— —
- | | Cade s K
C.u?l \ —_'___'_,__,-—'—"" S ATP Ha+ LA . u:z | Reaciome as RHSAS576871, 06/2023)
Dataset molecules

Mams & Ewirax G liwprdie Eupr poalun Expr praies :::I'"“ Dlassvery Rre ba- [Empr Fold Charge Expr Loy Rama Eupr Ciiar Modes ule Typa Lt

_ _ . 1) Clicking row(s) here

Filssi Filti Fil Filler « Filbaw « Filai Fibir abi. » Filwr abi. Fillise Sadart rami w Fil i
g /

CASCE ‘ianqusstrin T EMEGO0OOOTIERZY 0512 Lbte? S42e1 aanl a07 I 3 e Crtapla=
Lo ‘conn, sene pephdase ERSHGOLO00 145744 T30 2 I0e-24 2.30w37 0% 05 1l o0 3 popdace Plasra Mambrane:
GATAL GATA bimding proiein £ ENSGO0000136574 &.2Be T2 19547 1. S2et arvosll .41 [ 3 Marseripion ngubse Pclaus

—— Sample to Insight
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IPA interpret Canonical Pathway Bubble Plot (2025 summer release)

B E B

— QIAGEN
IPA interpret

In canonical pathway, could show volcano bubble plot

protein.24 / Canonical Pathways

Canonical Pathways

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

£ Table In. Bar Chart [* Bubble Chart
Chart Type X-axis Y-axis Sort by
Bubble chart - Activation z-score - Pathway name - Hlog[P-value]

Pathway type: B signaling Reactome [} Metabolic

Extracellular matrix organization
Regulation of Insulinike Growth Factor (IGF) fransport and uptake by IGFBPs

Pulmonary Fibrosis Idiopathic Signaling Pathway .
Elastic fibre formation

GP6 Signaling Pathway .

Integrin cell surface interactions
Posttranslational protein phosphorylation
Role of Osteoclasts in Rheumatoid Arthritis Signaling Pathway .
Transcriptional regulation by RUNX2
Cerebral Malformation Signaling Pathway
Syndecan interactions
Response to elevated platelet cytosolic Ca2
Signaling by MET

—— Sample to Insight

Overlapping molecules

ra

(O U1 A WN P

Z-score

P-value

Overlay molecules
Percentage overlap
Pathway type

Total pathway size

Bubble color

Pathway type

Pathway name

0
Activation z-score

Data display

- Select Range.. M

Cerebral Malformation Signaling Pathway

Hog(p-value) 7.154
p-value 7.02e-8
Activation z-score 0.471

Percentage overlap 16.52 % (19/115)
Overlapping Molecules 19
Total Pathway Size 15

Y
® &
J
Figure Legend
Overlapping molecules " 22 43
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4444 IPA interpret Canonical Pathway Bubble Plot (2025 summer release) ‘Séﬂﬂaﬁg@%ﬁﬁ

— QIAGEN

IPA interpret

In canonical pathway, could show each molecules overlap in this pathway

=

Dataset molecules for Cerebral Malformation Signaling Pathway
Showing all 19 molecules
Name & Entrez Gene Identifier Expr p-value Expr Log Ratio Expected Molecule Type Location
Filter Filter Filter Filter < Filter abs. = Select 4 Select A 4 Select v
AKT1 AKT serine/threonine kinase 1 AKT1 1.44e-4 -0.631 Up kinase Cytoplasm
AKT2 AKT serine/threonine kinase 2 AKT2 7.32e12 -4.42 10 Up kinase Cytoplasm
AKT3 AKT serine/threonine kinase 3 AKT3 3.05e3 -0.821 Up kinase Cytoplasm
CCM2 CCM2 scaffold protein CCM2 6.84e-3 -4.77 I Down other Cytoplasm
CDKN1A cyclin dependent kinase inhibitor 1A CDKN1A 0.05 -4.64 10 Up kinase Nucleus
CKS1B CDC28 protein kinase regulatory subunit 1B CKS1B 2.95e-4 -5.17 Il Down kinase Unknown
CTNNA1 catenin alpha 1 CTNNAT 1.40e-21 0.621 Down other Plasma Membrane
CTNNB1 catenin beta 1 CTNNB1 1.30e-25 1251 Down Ca monicaLPathwaystataseLMOlecules Nucleus
F2 coagulation factor II, thrombin F2 2.15e19 0871 Up peptidase Extracellular Space
F5 coagulation factor V/ F5 6.71e-4 086l Down other Extracellular Space
Powered by QIAGEN Digital Insights QIAGEN IPA® Interpret is for molecular biclogy research use only and not intended for the diagnaesis, prevention, or treatment of disease. Use of this content, analyses and / or results herein are subject to the QIAGEN Digital Insights User Agreement Brivars Palicy  Tradomarke 2 Ricrlaimare  Torme 2 Crndiinne

—— Sample to Insight
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IPA interpret Upstream regulator change layout Al suggested

Upstream regulator representation & TP53
TP53  Figure Legend (D) Layout: ﬂ Subcellular Location v ﬂ The Role of TP53 in Cellular Regulation and Tumor Suppression ** AlSuggested
) Cell Cycle Regulation
Extracellular Space Organic
LAMC1 % Radia The decrease of TP53 leads to a decrease in genes such as CDK4, CCNB1, and AURKB, which are
ia

THBS1

(co) crucial for cell cycle progression. This suggests that TP53 plays a significant role in regulating the
ENA (cotsAt) oo ] Subcellular Location . .
(EchA) cell cycle, preventing uncontrolled cell division, a hallmark of cancer.
SERPINET
(SERPINET) — (coLzat)
/ DNA Damage Response and Repair
Plasma Membrﬁ Subcelluar Location v TP53 is known to be involved in DNA damage response. The decrease of TP53 results in
PLXNB2
& ENG decreased activity of genes like RAD51 and FANCD2, which are essential for DNA repair
TNFRSF108 . o T o
ITGAS SLELE HAB Organic processes, indicating TP53's role in maintaining genomic stability.

Cytoplasm Radidl Apoptosis and Cell Death

(isG15) AKT1
(oHcRT) -uu@ AL Subcellular Location The decrease of TP53 leads to decreased activity of CASP1 and FAS, both of which are involved in
GCLC
IRS1

CEP55 i . This highli [ i i i iti i
iG] (CEPS5) (FioT) () apoptotic pathways. This highlights TP53's role in promoting apoptosis, a critical mechanism for

eliminating damaged or cancerous cells.
e (sPczg)
)
- Tumor Suppression and Oncogenesis
GART - The network shows that a decrease in TP53 causes an increase in BRCA1 and CHEK2, both of
[RPS2TL) which are involved in tumor suppression pathways. This suggests that TP53 is a central player in
(PLD3) PTK2
LSRR preventing oncogenesis by regulating other tumor suppressor genes.
Nucleus P Metabolic Regulation and Stress Response
(BRCA1)
(FoxF1) The increase in genes like HMOX1 and GCLC upon TP53 decrease suggests a role in metabolic
i
(CHER2 (AURKE) - ~ regulation and oxidative stress response. TP53 may influence cellular metabolism and the
CDKN1A
- - USP28 2l antioxidant response, which are crucial for cell survival under stress conditions.

e Q@

This Al summary is based on the pairs of connected molecules or other entities in the network and

—

UL WU oy
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IPA interpret in Upstream Regulator We can change the
X-axis Y-axis

Color showed

the Z-score

Upstream Regulators ®
Potentially activated or inhibited upstream molecules driving differential chaf s in the dataset
Upstream Regulators ® &
Potentially activated or inhibited upstream molecules driving differential changes in the dataset
B Table I Bar Chart I* Bubble Chart
Chart Type K-axis Y-axis Bubble size Bubble color Data display
Bubble volcano chart - Acfivation z-score - Jlog[BH P-value] - Overlapping molecules - Activation z-score - Select Range... -
Figure Legend
Z-Score: Positive Negative Zero Neutral or No Prediction Overlapping molecules 54 108 215
12 .
10 B
nitrofurantoin

0 8 . W log(p-value) 8.903

g ] p-value 1.25e-9

% 6 4 / Mg ' Activation z-score 3.367

% : q ) Percentage overlap 21.38 % (31/145)

T4 7 > D 0o r \ Overlapping Molecules 31

(X ‘| Total Pathway Size 145
2
" | g Hover over a bubble to get
5 -4 + more details/about the

Activation z-score

results
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IPA interpret in Disease and Function

In disease and functional, It also could show Bubble Chart

) i For Disease and Function
Diseases and Functions

We could use more filter to
select our interested disease
78 Table I, Bar Chart |t Bubble Chart and function

Diseases and biological processes predicted to be impacted in the dataset

Chart Type X-axis Y-axis Bubble size Bubble color Data display Q
Bubble voleano chartr Activation z-score  ~ -log[BH P-value] - Percentage overlap ~ Activation zscore  ~ Active Filters: Z-Score, P-Value

Figure Legend
Z-Score: Pasitive Negative Zero Neutral or No Prediction Percentage overlap 25 50 100 MO re Da ta Fil ters
40 -
Filter by Genel(s)
Include (e.g. BRCA1, TP5. Exclude (e.g. ALAS2, IRF.
30 -
= Diseases and Functions Display
=3
o
n.? 20 | O Search list (Unselect all, then search to filter results)
T
]
g All Diseases and Functions Expand all Collapse all
10 ] (2761)
> Embryonic Development (111)
> Organismal Development (138)
0 '—; -IE- '3 0 :'3 é % > Organismal Injury and Abnormalities (670)
Activation z-score i i
>  Cardiovascular Disease (172)
> Tissue Development (123)
—— Sample to Insigh
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Analysis match of Omicsoft analysis

protein.24 / Similarities and Differences to OmicSoft Analyses

[

Similarities and Differences to OmicSoft Analyses @

Analyses with the most significant matching (similarities, on the right) or anti-matching (differences, on the left) to your dataset. The table shows metadata statistically over-represented among the analyses in the plot.

300 1 Color the analyses (dots) by Metadata field
. Cell types v
270 .
. . Term P-value &
L] ¢ %
240 ee 1 7] ® colon cell 6.93e-30
°
[ ] L ]
o :. pancreatic cell 8.57e-8
— LI ]
210 ® -
5 [ ..
; o 3 .: ° mesenchymal stem cell (MSC) 5.28e7
o [} [ ]
= o
: : of
= 180 1 .f . ® lympheid cell 2.42e-6
= °
% . (]
T
e ¢ ¥ 4 ® vascular cell 3.05e-6
=3
2150 a 1
lymph node cell 1.19e-5
.
120 8 . o ® CD45 cell:CD45+ cell 1.28e-5
trachea cell 1.36e-4
90 .
® common monocyte progenitor (cMoP) 1.96e-4
60 | T T T T T T ] andic cmanth mueals sall 1072
-34 -30 -20 -10 0 10 20 30 34

Normalized Dataset Match Z-score

—— Sample to Insight
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Customize bar charts for image export

protein.24 / Canonical Pathways

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

Customize Chart & Download

Diseann o Fuschions = et T - - 4 + A B I

Thoow [ it Py Teus o wn Pl Bred cow

ActvaSon ratcm
-8 4 2 [ 2

Dwmlopment of bady mink
Cardiogeneiz
Fewracricn of Mt
75 W Dweslomment of drnstsd rue bs
Dhgvil aprrmand of rresche Hisa
Fomration of muscle cells
Formation of mpcfibnls

Drvusieprnar el gachgishiclisal racl 175

ifferentianon of embryosic fiswe
Orgarizedion of sarcomam

Duaslazneni of conital nireos spram

Devalopment of garm Lyper nz3a
Canlilazs delopment aus

Pleass s 6ol Bowe ko dapor] e barckad

iy Dot (rasimure 1000 bars) ) Preview Gy - Daplays up i 13 bars

Meas pelect ane of e following reanlohiong For dloselosd (6] PHG formes]
Ot 2 W

Crwm for Furure Downlosd Uss (U tha covdom siy's by defell nec firs]

[ Ressat 4l ]

-

MHember rand 5 bae: Jog [Paal
4 asl

Customize Chart & Download

[Hpsase or Funclione Hahslcs |AI0) - = 1 +

TSan ([ et [ Vegetiee Ten trwinal o P Pl ko

-5 - 4

Dizvspiopmont of body trunk:
Cardiogenosis

Formation of muscls =

Actreaton r-sce
L]

® L

Download current chart

Rosct AR

Dvmlopmanl of slnsbed musde

Db of mukshe lispss

F al fo vk
Formmation of mygltris
Davelopman of gastroinlastin tract
DitarentiaSion of embryonic o
‘Organizalion ol sarcomane

Cavelopmenl ol gemn layar
Cartitage dessiopment
Friih of et myeey

Plemir: sehet simw o wnzesn the baschar
(®IF U Dta (e mum 1000 bars) ) Prewiew Qinhy - Diaplaps up o 13 bars
Plapse selet ane of the following resobsiiony for downlead [2l] FRG Farmai]
O Oz @

] Sy For Furure Dosrd pedl Liss (U fus cumem sl by defmik nest ime)

Dovelopman of contral nonvous svsiem

Cancel Derwnbcad

—— Sample to Insight
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Grow function

B % Bew{) O & @ B (v @l Buld | Oveday
Tool: Grow

Choose what type of node(s) you would like to add to the pathway

Canonical Pathways v

Grow from selected molecules to selected canonical pathways

Indicate canonical pathways related to Any v | of the selected molecules

Recalculate
Canonical pathways T p-value X B-H.. X' zscore X
NRF2-mediated Oxidative Stress Response 5.12E-37 2.00E-34 3.608
Xenobiotic Metabolism Signaling 7.17E-26 1.40E-23
LPS/IL-1 Mediated Inhibition of RXR Function 3.01E-20 3.92E-18
Xenobiotic Metabolism General Signaling Pathway 3.49E-19 341E-17 1.890
Xenobiotic Metabolism CAR Signaling Pathway 7.82E-19 6.11E-17 2121
NFE2L2 regulating anti-oxidant/detoxification enzymes 1.82E-18 1.19E-16 3.000
FXR/RXR Activation 3.38E-16 1.89E-14 2121
Xenobiotic Metabolism PXR Signaling Pathway 5.81E-16 2.84E-14 1.633
Xenoblotic Metabolism AHR Signaling Pathway 2.30E-14 9.99E-13
Giutathione-mediated Detoxification 7.06E-13 2.76E-11
Giutathione Redox Reactions | 8.36E-13 2.97E-11 2.000
Aryl Hydrocarbon Receptor Signaling 5.30E-12 1.73E-10
Nicotine Degradation |l 2.03E-09 6.09E-08 0.447
NFE2L2 regulates pentose phosphate pathway genes 4.44E-09 1.24E-07 2.000
Apelin Adipocyte Signaling Pathway 3.32€-08 8.65E-07
Warburg Effect Signaling Pathway 4.93E-08 1.20E-06 1.134
Ferroptosis Signaling Pathway 7.84E-08 1.80E-06 -1.633
Phase Il - Conjugation of compounds 3.38E-07 6.67E-06 1.890
Regulation of lipid metabolism by PPARalpha 3.41E-07 6.67E-06 1.633
LXR/RXR Activation 341E-07 6.67E-08
PXR/RXR Activation 7.36E-07 1.37E-05 2.000

— 089 Reset

Path Designer

| [ E zoom: 9, @ Expot: R B & 5 ® @

<

Show Legend

Other

AR :
Pattem Search  View: Lo ¢
< NFE2L2 1
> Overlay: CDDO-me vs vehicle 2024-10-22 145429 - 2025-06-05, Expr Log Ratio
¥ &
‘ [ : . Lstraceluiw Space ‘ P
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If we use this cut off and threshold, the plot highlights genes of interest by fading away those that do not meet your criteria.

[ Cutoffs: Expr False Discovery Rate (g-value) <0.01, Expr Fold Change <-2.0, >2.0

ADAMTS16 (4

X Axis: Expr Log Ratio v Y Axis: Expr p-value v Clear Selection D
Entrez Gene Summary:
® Downregulated @ Up-regulated Not analysis-ready This gene encodes @ member of the ADAMTS (a disintegrin and
100 B metalloproteinase with thrombospondin motifs) protein family.
H%N ADAMTS family members share several distinct protein modules,
C1R
a0 -] | including a propeptide region, a metalloproteinase domain, a
_ disintegrin-like domain, and a thrombospondin type 1 (TS) motif.
o
g 80 i Individual members of this family differ in the number of Cerminal
g TS motifs, and some have unique Cterminal domains. The encoded
5 C18 3 q
>
= 40 l‘—’\NlEUA ] preproprotein is proteclytically processed to generate the mature
=) o
L
i ADAMTS16 protein, which may inhibit chondrosarcoma cell proliferation and
C.Z e o °
20 . 4 . migration. This gene may regulate blood pressure. [provided by
CXCL1 F8 FGF21
om © 3 . L ° RefSeq, May 2016]
o®e o o
0 r T T . e T T 1
- 10 -5 0 5 0 1M Entrez Gene Name:
Expr Log Ratio
ADAM metallopeptidase with thrombospondin type 1 motif 16
Dataset molecules
Showing 32 of 13406 molecules
Expr False
Name A Entrez Gene Identifier Expr p-value Expr pvalue Discovery Rate [q-  Expr Fold Change  Expr Log Ratio Expr Other Molecule Type Location Analyzed
’ I
value)
Set filter Filter Filter Filter Filter < Filter < Filter < abs. = 30 Filter abs. > Filter < Select W 1w Selet W
1
APOL6 apolipoprotein L& ENSECAGO00000  8.07e-11 1.43e-6 4.02¢-9 -303.7¢ Il -8.25 3 transporter Extracellular Space  Yes
18752
—  Sam p|e to BPIFB4 BPI fold containing  ENSECAGO000000 4,29%-6 0.08 B.50e-5 37.241 5.22 3 other Extracellular Space  Yes
family B member 4 17316

45
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X Axis:
300
250
S 200

[=)]

g

)
2 150

-

&
g 100
50

Expr Log Ratio

v Y Axis:  Expr pvalue

@ Down-regulated @ Up-regulated

-16 -15

Dataset molecules

Showing 73 of 27087 molecules

Name A

Filter

MYBPH

MYBPHL
— Sample to

40 5 0

Expr Log Ratio

2

Entrez Gene

myosin
protein C3

myosin binding
protein H

myosin binding
protein H like

Identifier Expr p-value
Filter Filter =

1

ENSG0000013305 3.53e3

5

ENSG0000022198  2.06e-3

6

Expr p-value

Filter <

v ‘ Clear Selection ) I

Mot analysis-ready

We can filter the gene names

MYL3
-]
MYLK3
J . Mvia
L -
2 [
MYO188 3
e O
. o T T 1
5 10 15 16
Expr False
Discovery Rate (q-  Expr Fold Change  Expr Log Ratio
value)
Filter < Filter abs. = Filter abs. >
9.24e-3 115.20 6.85 Il
5.69e-3 9.46 3240

Expr Other

Filter <

MYL3 (5

Entrez Gene Summary:

MYL3 encodes myosin light chain 3, an alkali light chain also
referred to in the literature as both the ventricular isoform and the
slow skeletal muscle isoform. Mutations in MYL3 have been
identified as a cause of mid-left ventricular chamber type

hypertrophic cardiomyopathy. [provided by RefSeq, Jul 2008]

Entrez Gene Name:

myosin light chain 3

Synonyms:

Alkali Myosin Light Chain 1, CMH8, Cmlc1, ELC, Elcly, Elevl,
MLC1s, MLC1SB, MLC1V, MLCIV, MLC-IV/sb, Mylc, Mylcly, myosin
light chain 3, myosin, light polypeptide 3, r¥MLC1, VELC,
Ventricular Myosin Essential Light Chain, VLC1, VLCI

Mamhbhar af
Molecule Type Location Analyzed
Select v Select v Select v
1 other Cytoplasm No
1 other Cytoplasm No
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M-B / Canonical Pathways / Bubble Chart

[«

Canonical Pathways ®

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

£ Table I Bar Chart |:* Bubble Chart
Chart Type X-axis Y-axis Bubble size Bubble color Data display
Bubble volcano chart - Activation zscore - Jog[Pvalue] - Overlapping molecules - Activation z-score - Select Range... . More filters ] [ Clear Selection ©
Figure Legend @D
Z-Scora: Positive Negative Zero Neutral or No Prediction Overlapping molecules 9 18 36

Acute Phase Response Signaling

25 B
DHCR24 Signaling Pathway O

Binding and Uptake of Ligands by Scavenger Receptors
20

rRNA modification in the nucleus and cytosol

-log[P-value]

IL-12 Signaling and Production in Macrophages

5 | | o

&
A

Activation z-score

Pathway represemahon & IL-12 Signaling and Production in Macrophages
IL12 Signaling and Production in Macrophages Figure Legend (259
Interleukin 12 (IL-12p70 or IL-12) is a heterodimeric pro-inflammatory cytokine produced by macrophages that are
activated by pathogens or T lymphocytes. IL-12p70 is part of a family of dimeric cytokines, and is comprised of
12 124 R128 gt comple] b o e o s vl subunits p40 and p35. The IL-12p40 monomer can homodimerize to producing IL-12p80. Or it can heterodimerize
et Tl sl st Pt o sl i with ancther monomer p19 to give rise fo the 112 related cytokine IL-23. In addition o producing IL-12,

e 4

macrophages also respond to if; thus IL-12 demonstrates an autocrine effect in macrophages and other cell fypes
like dendritic cells. The signaling by IL-12 is effected through heterodimeric IL-12 receplors (IL-12R). The IL-12R

protein composed of B1 and B2 chains is found on resting macrophages, and expression of these chains is

upregulated during cell activation.

T PICART o5
o aupeassion of
1072 s bighty
vaiable by induces

) s el

racalliae

LR T —

One of the major effects of IL-12 signaling on macrophages is the induction of interferon gamma (IFN y), which

favors the differentiation of T helper 1 cells (TH1) cells, affecting the development of adaptive immunity. IL-12-
induced production of interferon gamma (IFN y) by macrophages is dependent on signal transducers and activators
of franscription 4 (STAT4). The cytokine IL-18 secrefed by several cell types including macrophages, synergizes with
IL-12 by activating nuclear translocation of STAT4. In addition, this synergy also increases the production of nitric

oxide, which in turn promotes intracellular bacterial death. Complex reciprocal influences fake place between 1L-12

and IFN Y, both of which are involved in the initiation of cel-mediated immunity. IFN y can enhance the expression

af 11.12RA1 therahv increasina the numhear af 11.12 hindina sitas evnressed an marranhanas Andacrine nraduction

—— Sample to Insight
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Reduced learning curve with accessible definitions for statistics in IPA Interpret

MB / Canonical Pathways / Table View

. The BH P-value (or Benjamini-Hochberg corrected p-value) adjusts
Canon Ical Paihways (reduces the significance of) the standard p-value when performing @
multiple hypothesis tests. The corrected p-value can be interpreted as an
upper bound for the expected fraction of false positives. For example, if
the BH p-value significance threshold is 0.01, you can expect that the

& Table I, Bar Chart L2 Bubble Chart fraction of false positives among the significant results is less than 1%.

[«

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

Learn More [
Showing all 780 canonical pathways

Pathway Pvalue (@) BH Pualus & () Activation z:score (0) Percentage overlap (D Overlapping molecules (@) Total pathway size ()
Filter Filter < Filter < Filter abs. = Filter = Filter = Filter =

Extracellular matrix organization 1.64e-30 1.29e-27 -5.49 31.78% 34 107
Complement cascade 7.48e-27 2.93e24 -5.49 25.37% 34 134

Acute Phase Response Signaling 3.82e-24 9.98e-22 .30 19.57% 36 184

LXR/RXR Activation 4.22e22 82720 -4.08 23.58% 29 123

DHCR24 Signaling Pathway 1.34e-20 2.10e18 -3.80 21.01% 29 138

Binding and Uplake of Ligands by Scavenger Receptors 149619 1.94e17 510 29 81% 26 Tia

Intmmrio mell mucbmn fbmr i ann.17 ann.1e TS YRt ~ os
~ ol

—— Sample to Insight
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ID not on the left | | ' l Multi observation

A B C D B F G H |
1 |Metaholite |HMDB KEGG LogldFC M-B Log2FC_M-D LoglFC_B-D Pval M-B Pval_ M-DD  Pwval_B-T)
2 |Uracil HMDBO0 CO0106  0.063773306  0.054996167 MMA 0 0.0057048 A
3 |Fumaric acid HMDBO0 C00122  0.015374258 NA Na 0 MA HNa
4 |p-Cresol sulfate HMDBOO - 0.110212803 MA MA 0NA NA
5 |2-Methylhippuric acid HMDBOO CO1586  0.079419552 IA NA 0 NA NA
6 |(B)-Anisoxide HMDBO0 - 0.020300069  0.074907341 NA 0 0.01090889 A
7 |Indexyl sulfate HMDBOO - 0.082471626  0.005070156 NA 0 0.01866235 NA
8 |Varenicline HMDBOO - 0.061591798 WA NA 0ONA NA
9 |1-Iscpropyl citrate HMDBOO - 0.266587082 MA 0.20588052 0 NA 0.045405
10 | Asparaginyl-Hydroxyproline HMDBOO - 0035167221 NA NA 0 A NA
11 |Prenyl glucoside HMDBOO CO98068 0.001194566 NA MNA 0Na NA
12 |2-Deoxyadenosine HMDBOO CO0559  0.052776526 0.127315183  0.07453866 0 0.00295749 0.046G54
13 |modafinil acid - - 0.143163905 NA A 0 NA A
14 | Aspartylphenylalanine HMDBOO - 0.024029247 NA NA 0 A NA
15 |MN1-Methyladenosine HMDBOO C02494  0.012577063 NA MNA 0Na NA
16 |Fosthiazate - - 0.18631347 WA NA 0 NA NA
17 |Estradiol-17beta 3-sulfate HMDBOO C08357  0.087844827 1A A 0 NA A
18 |N-({ 4-AMINCSULFCNY LY PHEN Y LIAMING JCARBONYL)-4-METHY LBENZENESULFONAMIDE - - 0.093155449  0.097518308 NA 0 002067507 WA
19 Rivoglitazone - - -0.086180760 MA MNA 0Na NA
20 |Flecainide HMDBO0 C07001 0.217340677 0.19207361 NA 0 0.00433429 NA
21 |{2-hydroxy-5-[3-(5-methoxy-2,2-dimethv]-2H-chromen-6-y prop-2-encyl Jphenyl joxidanesulfonic acid - - 0.00309481  0.070693348 NA 0 0.01031109 WA
Raw Data (487) Dataset Summary (274) Metadata
Edit Observation Names Infer Observations
ID/Observation Name Ignore v | ID v | ID Ignore ~ | Ignore ~ | Ignore ~ | Ignore w
M .
easurement/Annotation Human Met... v | KEGG
49 1-Methylhypoxanthi... | HMDB0013141 - 151.0614_1.6 8.852885000000000... 1.59866E-3 M-D
Al can hel p pares 50 1,5-Dihydroxy-3-me... | HMDB0030605 - 325.1073.6.2 0.16434707800000001 1.703099999999999.. M-D
d 51 12-Ox0-2.3-dinor-1... | HMDB0032090 - 263.1648 8.7 -0.18209656499999... 5.067939999999999... M-D
an m ap 52 17-hydroxy-11,15-di... | - - 353.067_3.9 -0.26151849799999... 1.94006E-3 M-D
auto m ati Cal I 53 2-(4-Hydroxyphenyl)...| - - 289.0497 8.8 0.20510102499999999 3.726257999999999... M-D
y 54 2-(Methylthiomethyl...| - - 193.0677_1.5 0.23968714799999999 4.495472999999999... M-D
55 2-{[hydroxy(1-oxo-1... | - - 246.0415 9.7 -0.16949968900000... 7.225800000000000... M-D
56 2-{[hydroxy(5-hydrox..{ - - 233.0564_5.1 -0.77596192100000... 3.961799999993999... M-D
57 2-Decylfuran HMDBO0032215 - 209.1896 9.7 -4.75624190000000... 2.428599999999999... M-D
58 2-Deoxy-2-Amino Gl...| HMDB0001504 C06605 260.0533_3.1 -0.193207566 5.902499999999999... M-D
59 2-Methoxyxanthone | HMDB0032998 - 225.055_7.9 0.29050186300000003 3.906299999993999... M-D
60 2-0x0-3-(3,4,5-trihy... | - - 211.0247 89 -0.12797825800000... 3.038522000000000... M-D
61 2-Pyrrolidinone HMDBO0002039 C11118 86.06_1.8 -0.13496873100000... 1.376500000000000... M-D
62 2 4-Diamino-6-[N-(2...| - - 340.177_6.6 -0.19252112499999... 2.596532999999999.. M-D
— Sam ple to |nS|ght _— 63 2,4,6-Triethyl-1,3,5-... |- - 207.0877_1.2 -0.13045403799999... 3.546219999999999... M-D

49
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Observation 1 Observation 2
| Il 1
B C D E

1 |geneid UCvsNormal.Log2FoldChange UCvsNormal.pval 52wksVedolizumabvsBaseline.Log2FoldChange $52wksVedolizumabvsBaseline.pval
2 |DDX11L1 -0.10687 0.2878 0.1183 0.1624
3 |WASHTP -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 |LOCT29737 0.4789 0.0017 0.029 0.8331
7 |LOC100133331 0.4789 0.0017 0.029 0.8331
g8 |LOC100132062 0.4789 0.0017 0.029 0.8331
5 |OR4F29 0.2495 0.2389 02181 0.1887
10 | JA429831 0.1215 0.3338 0.2556 0.0004

Analyte identifier REQUIRED
to explore enrichment

/RNAexampIes: Gene symbols, array \
identifiers from Affymetrix, Ensembl, etc.

Protein examples: UniProt, GenPept, Gene
symbols, Ensembl. etc.

Accepted file formats:
Metabolite examples: KEGG, CAS registry 7 s (e o s Multiple comparisons or
number, etc. *add multiple columns of ids to ' observations may be
Qnsure best mappmg / v Xls, .xlIsx, .csv (Excel tables uploaded in one file
v diff (Cuffdiff output
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Formatting proteomics data before uploading to IPA B BRI

— QIAGEN

IDs (required)

A

E

!

C

I

D

Proteins

POOT38
PO1008
PO1011

PO4003
P0OG681

P05155
P02748
PO2763
10 214520
11 208380
12 Q8B XRE6
13 P03951

14 P08185

= == R I L R

Fold change

0.592740341
0.25626353
0.47378079

0.312321917

0.272046102

0.429462469

0.580232999

0.555940063

0.368464274

0.536007179

0.332814513

0.306633696

0.304349939
0 302847519

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

P_value_adjust

0.016736513
0.006454004
0.016577608
0.001618456
0.027669114
0.002551241
0.038734209
0.006236575
0.004786156
0.009290371
0.01813594
0.016236342

(.000914984
0 MABTANR2A

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/



https://www.uniprot.org/mapping/
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IDs (required) e Ratio, fold change, etc. (recommended)
l l e Significance (optional)
A B C D E .
14D Symbol Phospho Fold Change Phospho p-value Phospho Site Common prOteIn IDS
20 IPI00137139 1700003H04Rik 1.271 0.221 _M({ox)ET(ph)LGEK_
30 IPI100224491 2900026A02Rik 1.244 0.25 RQS(ph)LYENQA_ * Ensembl
4§ IPI00224491 2900026A02Rik 1.404 0.156 _SEECS(ph)PQWLK_
50 IPI00652957 4930594M22Rik 5.729 5 4TE-09 _MFKSS(ph)PR_ - Gene symbols (Entrez or HUGO)
6 IP100137111 4933402E13Rik 2.196 0.000423 _AWALNDS(ph)ANT(ph)SPNAWFVER _
70 IPI100137111 4933402E13Rik 2.196 0.000423 AWALNDS(ph)ANT(ph)SPNAWFVER
sl IPI00137111 4933402E13Rik 2.196 0.000423 _AWALNDS(ph)ANT(ph)SPNAWFVER_  GenPept and GenBank
9l IPI00654190 4933431E20Rik 1.184 0.304 VGGLS(ph)PR_
10 IPI00654176 4933439C10Rik 1.097 0.431 _SPHLSGS(ph)LPR_ * International Protein Index
1 A430057TMO4Rik 1.079 0.299 _ALPT(ph)EPR_
13 AT30008H23Rik 1.448 0.133 _GM{mx)TLQWLIS(ph)PVK_ « UniProt and SwissProt
13 IPI00311509 AAAS -1.085 0.37 [THIPLYFVNAQFPRFS(ph)PVLGR
14 IPI00458612 AAK1 1.07 0.311 _VGSLT(ph)PPSS(ph)PKTQR_
190 IPI00458612 AAK1 1.07 0.311 _VGSLT(ph)PPSS(ph)PKTQR_

10 IP100458612 AAK 1.067 0.332 AGATQPNPGILPIQPALTph)PR . .
: UniProt ID conversion tool:

Observation 1 » https://www.uniprot.org/mapping/



https://www.uniprot.org/mapping/
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Multiple ID columns Ratio, fold change, etc. (recommended)
(optional) Significance (optional)
I *
| 1
. ; ; E . F . G . H
; Pubchem Kegg HMDB 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 HMDBO004667  29623-28-7 J13-HODE + 9-HODE 0584109411 0003698077 0016919182
4010111 C02294 HMDB01522 471-29-4 1-methylguanidine 1219937764 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 HMDB00452 1492-24-5 -aminobutyrate 0633800292 0011016709 0038805594
710796774 HMDB00317 488-15-3 -hydroxy-3-methylvalerate 0997343835 0006172648 0024774766
5011427 HWMDB37115 120-91-2 -hydroxy-4-(methylthio)butanoic acid 1.294720456 0.000305912 0.002622524

Observation 1

Common metabolite IDs _ _
Metabolite ID conversion tools:

CAS registry number
e https://biodbnet-abcc.ncifcrf.gov/db/db2db.php

Human Metabolome Database
e https://cts.fiehnlab.ucdavis.edu/batch

KEGG
» http://csbg.cnb.csic.es/mbrole2/conversion.php

PubChem CID



https://biodbnet-abcc.ncifcrf.gov/db/db2db.php
https://cts.fiehnlab.ucdavis.edu/batch
http://csbg.cnb.csic.es/mbrole2/conversion.php
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Gene
— expression ]
nature communications 3 dupsterm o
o Heterogeneity of malignant
Article https://doi.org/10.1038/s41467-024-47271 subclones
ps:, i.or . E - -y — . . . .

- - = = T Diagnosis Spatial i(imr?g’ence o Heterogeneity of infiltrating
Spatial transcriptomics reveals discrete - RNAseq cell populations
tumour microenvironments and autocrine H- Platinum + Taxane W n=38 ) © Comparison of treatment
l -tho - b l N v CE” t'y'pe . responses

00pS wi InN ovarian cancer suociones . enrichment o Cell-to-cell communication in
T Interval Debulking Surgery = subclone microenvironment
Received: 5 October 2022 Elena Denisenko® ", Leanne de Kock ®'2, Adeline Tan?, Aaron B. Beasley ®3, ) Single-cell
= Maria Beilin®, Matthew E. Jones’, Rui Hou', Daithi & Muir’, Sanela Bilic®, ' ~ Histology, CRS score | Rl\li—se g @ Cell | —
Acoepted: 26 March 2124 G. Raj K. A. Mohan*$, Stuart Salfinger®, Simon Fox ®", Khaing P. W. Hmon', \/ q —_— annotation
Published online: 03 April 2024 Yen Yeow®", Youngmi Kim?, Rhea John’, Tami S. Gilderman’, n=5 g
Emily Killingbeck ®7, Elin S. Gray ®2, Paul A. Cohen®%2 , Yu Yu®101 | &
[®Check for updates Alistair R. R. Forrest®'

High-grade serous ovarian carcinoma (HGSOC) is genetically unstable and

characterised by the presence of subclones with distinct genotypes. Intratu-

moural heterogeneity is linked to recurrence, chemotherapy resistance, and 101
poor prognosis. Here, we use spatial transcriptomics to identify HGSOC sub-
clones and study their association with infiltrating cell populations. Visium
spatial transcriptomics reveals multiple tumour subclones with different copy
number alterations present within individual tumour sections. These sub-
clones differentially express various ligands and receptors and are predicted
to differentially associate with different stromal and immune cell populations.
In one sample, CosMx single molecule imaging reveals subclones differentially
associating with immune cell populations, fibroblasts, and endothelial cells.
Cell-to-cell communication analysis identifies subclone-specific signalling to
stromal and immune cells and multiple subclone-specific autocrine loops. Our
study highlights the high degree of subclonal heterogeneity in HGSOC and
suggests that subclone-specific ligand and receptor expression patterns likely
modulate how HGSOC cells interact with their local microenvironment.

umap_2
O~k WN = O

Ovwarian cancer is the eighth leading cause of cancer deaths in women  fallopian wbe and ovarian surface epithelium™ and genomically is =10
worldwide'. High-grade serous ovarian carcinoma (HGSOC) isthe most  characterised by almost universal TP53 mutations and copy number
common and lethal histologic subtype, accounting for 70-80% of alterations (CNAs). Notably, although several chromosomal regions
ovarian cancer deaths®. HGSOC is thought to be derived from both  are recurrently altered’, and multiple genes (FAT3, CSMD3, BRCAL,

“Harry Perkins Institute of Medical Research, QEll Medical Centre and Centre for Medical Research, The University of Western Australia, Nedlands, Perth, WA
6009, Australia. *Anatomical Pathology Department, Clinipath, Sonic Healthcare, Perth, WA 6017, Australia. *Centre for Precision Health, Edith Cowan
University, loondalup, WA 6027, Australia. *Department of Gynaecological Oncology, Bendat Family Comprehensive Gancer Centre, St John of God Subiaco 12
Hospital, 12 Salvado Rd, Subiaco, WA 6008, Australia. *School of Medicine, University of Notre Dame, Fremantle, WA 6160, Australia. “Western Australian
Gynaeand Surgery, Perth, WA, Australia. 7Nan05tring Technologies, Seattle, WA, USA. “Division of Obstetrics and Gynaecology, Medical School, University of
Western Australia, 35 Stirling Highway, Crawley, WA 6009, Australia. ®Institute for Health Research, The University of Notre Dame Australia, 32 Mouat Street
Fremantle, Fremantle, WA 6160, Australia. "Curtin Medical School, Curtin University, 410 Koarling Way, Bentley, WA 6102, Australia. "Curtin Health Inno- umap -1
vation Research Institute, Curtin University B305, Bentley, WA 6102, Australia. "*Present address: Children’s Hospital of Eastern Ontario Research Institute, -_—
Ottawa, ON, Canada. . e-mail: elenadenisenko@per kins .org.au; paul.cohen@uwa.edu.au; yuyu@curtin.eduw.au; alistair forrest@gmail.oom

— Nature Communications | (2024)15:2860 1
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Marker-based annotation supporting cluster 6 vs cluster 2 comparison
Dot plot
] ® & ¢ ] erage Expression Cluster 6 shows epithelial/tumor markers, whereas
I A Y S G A ; cluster 2 shows CAF/myofibroblast markers,
g 0 <:| supporting their annotation as tumor epithelial cells
:, .~ o s and CAFs.
% Percent Expressed
« - Marker Heatmap: Tumor epithelial (6) vs CAF (2)
21 [ | o o o g e 25 |,
® 50 o v uﬁ Identity
@ s 0
04 o WFDC2
MSLN
3 @ «’é’ > G 0\}:\‘ _&’:\ <>c}L w@ QO'

&£ EPCAM
KRT7 ‘

KRT8 ‘ ‘ ‘

© W N ;R W N =

KRT18

Heatmap oI \ I

The heatmap hlghllghts diStinCt transcriptional |:> . ‘ ‘ ‘ ’ ‘ ‘ “ ‘ H H ‘

programs between cluster 6 and cluster 2, supporting

their use for downstream DEG analysis. o \ il H HH} 1 ’ H H u Juumunu I»
o |l 1 HIIIHHH Ot

e 10
"
12

MYH11
Expression

I-1

—— Sample to Insight
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GeneSymbol logdFC P.Value FDR

CRISP3 10.32697 0 il

FOLR1 0.88719% 0 0

Cluster 6 MALZ 0.84615 0 0

—— SMIM22 0816256 0 0

tumor epithelial program CLDN4 0.679127 0 0

C19rf33 9.656416 0 0

ELE3 9.4440472 0 0

VS MMEP7 0.263814 0 0

CLDN3 9181715 0 0

LCN2 Q.077386 0 0

MSLMN 8.996525 0 0

EPCAM 8.764433 0 0

Cluster 2 KRT7 8.734719 0 0

woma/CaFpogran| M L

LYPDI 8.452665 0 0

KLES g.471744 0 il

TEPAN1 8.343217 0 0

TACSTDZ 8.249790 0 0

SLPI 8.163642 0 0

CLDN7 8.136355 0 0

S10041 8.057301 0 0

CD24 7 .6895596 0 0

ASRGLI 7.522036 0 0

S100414 7426649 0 0

CLDMNI 7.35181 0 0

MUC1 7.070337 0 0

—— Sample to Insight PARTI 6.581187 0 0

SOH1Y 6.8313% 0 0
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Create New

Upload dataset

Choose your

file
Edit Infer
observation observation
name
Select Check

variable type variable type

—— Sample 10 Insignt

1. Select File Format:

Upload dataset

3. Select Identifier Type:

Flexible Format

® Yes No

v @

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:

5. Use the dropdown menus to specify the column names that contain identifiers and observations. For observations, select the apprc

Raw Data (5699)

Not specified/applicable

Dataset Summary (5635) Metadata

[ Edit Observation Names I Infer Observations ]0

ID/Observation Name D

Measurement/Annotation GeneSymb..
1 GeneSymbol
2 CRISP3
3 FOLR1
4 MAL2
5 SMIM22
6 CLDN4
7 C190rf33
8 ELF3
9 MMP7
10 CLDN3
1 LCN2
12 MSLN
13 EPCAM
14 KRT7
15 MPZL2
16 FXYD3
17 LYPD1
18 KLK6
19 TSPAN1
20 TACSTD2
21 SLPI
22 CLDN7
23 S100A1
24 CD24
25 ASRGL1
26 S100A14
27 CLDN1
28 MUC1

v | GeneSymb.. v

Expr Log Ra.. v
v

log2FC
10.3289664830995
9.88719584748606
9.8461501409304

9.8162558096731

9.67912247200801
9.65641614146133
9.44494172636148
9.26381398549865
9.18171478859272
9.07738795271416
8.99652482126691
8.78443250855201
8.7347187250338

8.54344129810654
8.49548858871906
8.48266506085511
8.47174366416617
8.34321684333466
8.24979880861286
8.16384177560933
8.1363548506867

8.05730092469511
7.68989567092128
7.5220381516916

7.42684900746169
7.35180960052029
7.07033707717086

P

= B = B > B8 — R — R = B = = M - N = B B —~ R — I = [ -~ B = M — i — R B —~ T — i = B = H — B — I~ R = |

v Select relevant array platform as a reference set for ¢

&8 Edit Observation Names

GeneSymb... v

Expr p-value v

Value

cooocoocooooooooocooocoocCc - - - - - & & & & & & —

-

33

7\ B B (R § 11

=

To label each observation, select an existing name from the pull-down lists,
or create a new label by typing directly into the Observation Name field. Then click OK.

Edit Observation Names

Observation Name

-

naturecomm_ova_sc62

OK Cancel
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— QIAGEN

Analyze filter
d ataset Annotated Dataset: IPA_scRNA_cluster6_vs_cluster2 - x

Preview Dataset IPA_scRNA_cluster6_vs_cluster2

Mapped IDs (5635)  Unmapped IDs (63)  All IDs (5698)  Metadata

Add To My Pat Add To My List Create Dataset Customize Table S B Symbol | A2M - AFDN-DT (1/57)
Expr Log Ratio X Expr p-value X Expr False Discovery Rate (q-.. ¥ ID Flags X ) Symbol T X Entrez Gene Name X Location X Type(s) X Drug(s) X
. -4.665 3.53E-38 6.90E-34 A2M AZM alpha-2-macroglobulin Extracellular Space other
Co re an al ys I S 1.169 1.67E-33 3.256-29 AACS AACS acetoacetyl-CoA synthetase Cytoplasm enzyme
1.346 1.91E-108 3.74E-104 AAK1T AAK1 AP2 associated kinase 1 Cytoplasm kinase LP-935509, SM1-71
0459 2.36E-61 461E-57 AAMDC AAMDC adipogenesis associated Mth938 do...  Cytoplasm other
0.362 3.51E-18 6.86E-14 AASDH AASDH aminoadipate-semialdehyde dehydr... Other enzyme
-0.294 457E-25 8.93E-21 AASDHPPT AASDHPPT aminoadipate-semialdehyde dehydr.. Cytoplasm enzyme
-0.697 1.45€-05 2.82E-01 AASS AASS aminoadipate-semialdehyde synthase Cytoplasm enzyme
2.832 8.70E-52 1.70E-47 ABCA2 ABCA2 ATP binding cassette subfamily Am...  Plasma Membrane transporter
0410 7.19E-12 1.40E-07 ABCAS ABCAS ATP binding cassette subfamily Am...  Plasma Membrane transporter
3.304 2.86E-55 5.58E-51 ABCC4 ABCC4 ATP binding cassette subfamily C m...  Plasma Membrane transporter
0539 4.18E-25 BATE-21 ABCD3 ABCD3 ATP binding cassette subfamily Dm...  Cytoplasm transporter
0.641 5.08E-64 9.93E-60 ABCF1 ABCF1 ATP binding cassette subfamily F me... Cytoplasm transporter
1.477 8.37E-40 1.63E-35 ABCF3 ABCF3 ATP binding cassette subfamily F me... Other transporter
2632 2.31E-150 4.51E-146 ABHD11 ABHD11 abhydrolase domain containing 11 Cytoplasm enzyme
S et C ut Off 0.397 211E-40 4.13E-36 ABHD12 ABHD12 abhydrolase domain containing 12, .. Plasma Membrane enzyme
0474 1.37€-32 2.67E-28 ABHD13 ABHD13 abhydrolase domain containing 13 Other peptidase
1.498 3.78E-128 7.38E-124 ABHD14A ABHD14A abhydrolase domain containing 14A  Cytoplasm enzyme
0.352 9.62E-56 1.88E-51 ABHD14B ABHD148 abhydrolase domain containing 148 Cytoplasm enzyme
-0.597 1.31E-09 2.55E-05 ABHD2 ABHD2 abhydrolase domain containing 2, a...  Cytoplasm enzyme
-0.568 5.81E-11 1.14E-06 ABHD3 ABHD3 abhydrolase domain containing 3, p..  Plasma Membrane enzyme
0534 1.26E-52 2.46E-48 ABI2 ABI2 abl interactor 2 Cytoplasm other
-0.375 3.29€-13 6.43E-09 ABI3BP ABI3BP ABI family member 3 binding protein  Extracellular Space other
1.039 6.63E-40 1.29€-35 ABL2 ABL2 ABL proto-oncogene 2, non-recepto... Cytoplasm kinase nilotinib, dasatinib
1.665 3.95E-103 7.71E-99 ABLIM1 ABLIM1 actin binding LIM protein 1 Cytoplasm other
4676 3.64E-223 7.10E-219 ABO ABO ABO, alpha 1-3-N-acetylgalactosami.. Other enzyme
3361 2.34E-126 4.57E-122 ABRACL ABRACL ABRA C-terminal like Nucleus other
-1.247 5.83E-04 1.00E00 ABRAXAST ABRAXAS1 abraxas 1, BRCA1 A complex subunit ~ Nucleus other
0.527 1.84E-47 3.58E-43 ABT1 ABT1 activator of basal transcription 1 Nucleus transcription regulator
-1.987 3.53€-02 1.00E00 ABTB1 ABTB1 ankyrin repeat and BTB domain con...  Cytoplasm translation regulator
-0.252 5.09E-32 9.93E-28 ACAAT ACAAT acetyl-CoA acyltransferase 1 Cytoplasm enzyme trimetazidine
-0573 231E-17 451E-13 ACAA2 ACAA2 acetyl-CoA acyltransferase 2 Cytoplasm enzyme
0773 1.87E-30 3.65€-26 ACAD8 ACADB acyl-CoA dehydrogenase family me...  Cytoplasm enzyme
0538 1.166-12 2.26€-08 ACAD9 ACAD9 acyl-CoA dehydrogenase family me...  Cytoplasm enzyme
0365 5.71E-38 1.126-33 ACAP2 ACAP2 ArfGAP with coiled-coil, ankyrin repe... Nucleus other Lm
0/5635 Biomarker Filter
Flags: Filter Dataset
"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. microRNA Target Filter
“O" - Override molecules. Gene/Protein/Chemical identifiers marked as "Override” are displayed with italic text. BioProfiler
“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. oProfiler

Edit Dataset Settihgs Analyze/Filter Dataset ¥ lose

—— Sample to Insight
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essss Choose which analysis do you want & ABERR
— QIAGEN
An a|yze filter Create Core Analysis X
dataset Selected Dataset: IPA_scRNA cluster6_vs_cluster2 @
l Based on this dataset, which Core Analysis type would you like to run?

Expression Analysis v |

Core analysis

On which measurement type would you like to base the analysis?

Expr Log Ratio v | This measurement will be used to calculate
directionality (z-scores) in the analysis and will be
Choose which displayed in color on pathways and networks. If you
analysis choose a non-directional measurement (e.g. p-value)

then z-scores will not be calculated.

Set cut off

Back

—— Sample to Insight

Next
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Set Cutoff gL

ol
O

B R BN fiZ

Analyze filter
dataset

|

Core analysis

l

Set cut off

—— Sample to Insight

Set Cutoffs  Biological Filters

Use cutoffs to select a set of molecules from your dataset to analyze. Ideally choose between 100 and 3000

significantly requlated molecules, and not more than 8 clude both up-regulated and down-requlated, if possible, to
obtain causal predictions.

Volcano plot

Create Expression Analysis - [analysis : IPA_scRNA_clusterf_vs_cluster?]

Set Cutoffs Biological Filters

Use cutoffs to select a set of molecules from your dataset to analyze. Ideally choose between 100 and 3000

@ Select molecules by clicking or dragging to label them with their names
significantly regulated molecules, and not more than 8000. Include both up-regulated and down-regulated, if possible, to Note that fold changes are converted to log2 for charting purposes.
obtain causal predictions.
FAM3E
Set Cutoffs 300 S -, s, g APLMQ
- .
Dataset Column  Measurement Value Type Range Cutoff ° .‘ ‘, " L
:
250 [ > .
log2FC Expr Log Ratio -8.5933 to 11.9397 -1 Down 1 Up — L ¢ « YDEFBS
9 . - Yy
9 200 i
PValue Expr p-value 0.0 to 09737 A .
o
=2 150
FDR Expr False Discovery Rate (q-value) 0.0to 1.0 0.05 i
100
50
3
Name: ZNF608
0 10 8 -6 -4 -2 o M | Expr Log Ratio: 2.47373966683104
| Expr p-value: 1.25059704778617E-46
R ec al cu I at e 992F0 Expr False Discovery Rate (q-value): 2.4417907358025E-42
log2FC ~  PValue [-log10] v Update Axes Clear Molecule Names
Advanced Recalculate

2017 analysis-ready molecules (334 Down and 1683 Up)
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00000 Biological Filter in RNA-seq and Protein -omics

— QIAGEN

Create Expression Analysis - [analysis : IPA_scRNA_cluster6_vs_cluster2]

Set Cutoffs Biological Filters

Set Cutoffs Biological Filters

General Settings Generate the following Networks (increases analysis time)

+ Interaction networks
» Networks Interaction & Ca...

v | Include endogenous chemicals Molecules per network Networks per analysis
Node Types biologic drug...
Genes are always included 35 W 25 iy

Data Sources All
+/ Causal networks

miRNA Confidence Experi... Score master regulators for relationships to diseases, functions, genes, or chemicals (max 50)

Species Human Score using causal paths only

QO[O0 [0 |0(0©|© O

TGFB1 Add...
Tissues & Cell Lines All
Remove
Mutation All
Save As Default
.

3.304 2.86E-55 5.58E-51 ABCC4 ABCC4 ATP binding cassette subfamily C m...  Plasma Membrane transporter
1477 8.37E-40 1.63E-35 ABCF3 ABCF3 ATP binding cassette subfamily F m... Other transporter
2.632 2.31E-150 4.51E-146 ABHD11 ABHD11 abhydrolase domain containing 11 Cytoplasm enzyme

—— Sample to Insight
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Pathway or gene activity predicted by IPA

Actual measurement of gene expression in your dataset
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— QIAGEN |
Actual dataset VS What IPA expects if pathway
measurement ' Is activated

Measurement t Expected Symbol Measurement T Expected Measurement * Expected

Expr Log Ratio * Expr Log Ratio * Expr Log Ratio *

+-2.030 + Up CcCL2 +-2.030 + Up +2.030 +Up

+-1.634 + Up CD44 +1.634 + Up e R

+-2.218 + Up CD274 +-2.218 + Up 2718 *Up

+-2.040 + Up COL1A1 42.040 + Up i T Up

+-1.920 + Up COL1A2 +-1.920 + Up +1.920 + Up
Pathway inhibited No clear signal Pathway activated

for prediction + Z score
= Zscore
Zscore=0

How well do the actual measurements match the expected measurements?




sssee  z-score:Activation prediction & ABE RN .

— QIAGEN

- -+ + + + + + }Geneexpressionfrom QIAGEN Knowledge Base (literature)

R

OO0 000O0GDOO } Gene expression in your dataset
1 1 11

1 1 1 -1 } +1 score for consistent relationships
and -1 for inconsistent relationships

X Zl N+

N_
7= = (7-1)/v/8 = 2.12 (= predicted activation)

Ox \/_ VN

» z-score is a statistical measure of the match between expected relationship direction and observed gene expression
» z-score greater than 2 or less than -2 is considered significant

* Note that the actual z-score is weighted by the underlying findings, the relationship bias and dataset bias

—— Sample to Insight
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Examples of z-scores
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— Sample to Insight

Symbuol

MR5AZ
ABCBE11
CYP2B6
PPARGC1A
ACOX1
SLCO1EBS
TLR4
LY9%6
IL1R1
IL1RAP
IL1B
LIPC

10/12 measurements match expected

Signal predominantly points to predicted activation

Measurement +
Expr Log Ratio ®
-1.002
-1.056
-3.063
-24595
1727
+3.223
+1.213
+1.189
+1.634
+1.046
+3.890
-1.375

Z-score=24

Mostly matching

Expected

Down
Down
Dowm
Down
Down
Do

+ Up

+ Up

+ Up

+ Up

+ Up

+ Up

Syrmbol

CREB3L3
IHH
PEX1
CD86
IL1RAP
PEM
HLA-DMEB
IL18RAP
CREB5S
CREB3L2
CCN4
TLR4

Meazurement +

Expr Log Ratio *
-1536
-1173
-1.0537
+1.016
+1.046
+1.082
+1.106
+1.124
+1.148
+1.179
+1.204
+1.213

Expected

+ Up
+ Up
+ Up

Z-score =-2.236

4/12 measurements match expected

Mostly anti-matching

Signal predominantly points to predicted inhibition
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4444 Pathway enrichment: P-value of overlap \6 5| Bk 2 X &R iz

» Reference set is typically all genes or proteins that
can be reliably detected by the ‘omics technology
used

» Most perturbed is a subset of measured
genes/proteins that were significantly different
between experimental groups

Fold change cut offs and p-value cut offs used
IPA calls these “Analysis-ready molecules”

* Molecules associated with a biological category are
a set of genes/proteins that the IPA knowledgebase
has annotated to be important for a biological
pathway, function, or disease.

—— Sample to Insight
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444 Testing for Enrichment using the Fisher’'s Exact Test \Q_%ﬂﬂﬁﬁélﬁﬁﬂﬁ
— QIAGEN

Overlapping molecules

Non-analysis-ready molecules that have been
annotated to a biological category

l.e. genes that did not pass

cut offs

Genes not detected by the technology
used and are annotated to a biological
category

; N
Is this overlap larger than

expecte random
sa g?

Molecules \
associated with
a biological
categor
—— Sample to Insight gory
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44444 P-Value from the Right-tailed Fisher’'s Exact Test \6 57 Bt B (X 2413z
— QIAGEN -

p-value: the probability of observing a result as extreme or more
extreme, if the null hypothesis is true

H, = Overlap of molecules for a
particular biological category is
due to chance

Overlapping
molecules a (significance level) = 0.05

Category 1

Group 1 Group 2 Total
Non-analysis- Group 1 a b atb
ready molecules Coltacky
aSSOCiated With Group 2 [ d c+d
biological S
category Total atc b+d a+b+cHd = n
: +b)!(c+d)!(a+c)(b+d)!
Molecules in o-value = (a+b)!(c+d)!(a+c)!(b+d)!
n'alb!c!d!

W\ category but
not in
reference set

*RNAseq theoretically
can detect all molecules

—— Sample to Insight
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Expression Analysis - IPA_scRg_Umealtrly ZTFQBS 0348 T+ : _ 0 x

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

QIAGEN IPA Interpret  « View your analysis with Al-enhanced interpretation and dynamic visualizations Export: [l @ e @ (7]

> Experiment Metadata
> Analysis Settings

. Top Canonical Pathways

Name p-value Overlap
Signaling by Rho Family GTPases . 1.91E-14 23.5%

RHO GTPase cycle +  S541E-14 193 %

Smooth Muscle Contraction + 291E-12 48.8 %

Sertoli Cell-Germ Cell Junction Signaling Pathway (Enhanced) o 244E-11 224 % 52/232
Cell junction organization « 247E-1 326% 30/92

. Top Upstream Regulators

“ Upstream Regulators

Name p-value Predicted Activation
TNF - 6.16E-30 Activated

ARID1A - 1.03E-26

TP63 - 2.17E-24

GLI - 2.87E-24 nhibited

ERBB2 « 4.36E-21

~ Causal Network

Name p-value Predicted Activation
OLR1 +  153E-52

ESR1 «  5.90E-51

MYD88 - 477E-50

ST6GAL1 « 3.26E-48 Activated

HSPA1A «  352E-48 Activated

Top 5 for all analysis modules and a quick high-level look at your data
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Graphical Summary Tab

Expression Analysis - IPA_scRNA_cluster6_vs_cluster2 - 2026-03-23 03:48 T

Summary  Graphical Summary  Pathways  Upstream Analysis  Diseases & Functions

Regulator Effects  Networks  Lists  Analysis Match
) ®  ReviseSummary | Edit ¢ Ell ¢ (v @ View 57 ¥ > =B Zoom: 4] @ FExport: B BB @@ O
> Overlay: IPA_scRNA_cluster6_vs_cluster2 - 2026-03-23 03:48 T, Expr Fold Change
v
«alle
A 4 EFNAS5
+

T IKZFA1

EHF

IFNG
CHD1

CBX7

IL1A

n A\

IL36G

' Movement of adenocarcinoma cell lines

IL1RAP

KLF5

Cell proliferation of adenocarcinoma cell lines . Cell proliferation of colorectal cancer cell lines Invasion of cells

Proliferation of epithelial cell lines

Proliferation of lung cancer cell lines

IL1B

B o B R B

Molecules

v

EFNA2

o

. TP53BP2 Cell death of bone cancer cell lines I

Cell death of kidney cells

O 4

Endocytosis Cell death of immune cells

TLR3

JAG2 . TNF CHUK Migration of adenocarcinoma cell lines .

Activation of cells

Signaling by Rho Family GTPases .

Secretion of protein

TRPC1

. Cell proliferation of tumor cell lines Sphere formation of breast cancer cell lines

Cell proliferation of carcinoma cell lines

® o

Hide
~Graphical Summary Legend

Predicted Activity
@ Predicted activation
@ Fredicted inhibition

Relationships Between Nodes
Leads to activation
=== | eads to inhibition
-------- Inferred relationship

= === |ndirect interaction

= Direct interaction

<

Graphical display of the top biological themes and features within your data with added Al inferences (dotted lines)



oo3ss Pathways Tab 5 B E R &

QMEN Expression Analysis - IPA_scRNA_cluster6_vs_cluster2 - 2026-03-23 03:48 T+ - 0 x

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

ical Pathways My Pathways ML Disease Pathways

Change chart
characteristics

Istomize Chart Horizontal Bar Chart v B B 'l:l' @ o
positive z-score ore =0 M negative z-score no activitypdtern available
-log(p-value)
Change chart 00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140

view
Signaling by Rho Family GTPases

RHO GTPase cycle

Smooth Muscle Contraction

EXpOrt data or Sertoli Cell-Germ Cell Junction Signaling Pathway (Enhanced)

Cell junction organizat

picture

MSP-RON Signaling in M ges Pathway

ILK Signaling Compared |n
Regulation of Actin-based Motility by Rho Z-Score

RHOGDI Signaling calculation
keleton Signaling Patt Your d b
eleton Signalin athwa’ .

e experimental Expected by

eceptor Signaling da.ta. IPA |f pathway
gl measurements were activated

Click on bar to
display chart .
beIOW Integrin to C

GeneS |n data Hepatic Fibrosis Signaling Patigg
set annOIated MSP-RON Signaling in Cancer Cells Pathway
to selected
pathway

Activity Plot View Report Open Pathway

—
way Add To My List Create Dataset Customize Table ﬂ Expand g
View network Entrez Gene Name X Identifier Y A + Add/Remov# column(s) Expected X Location X Type(s) * Biomarker Applicat.. * Drug(s) x
Gene Symbol - hum.. X Expr Log Ratio X Expr p-value *  Expr False Discover... *
map Of ABL proto-oncogene 2, noi ABL2 +1.039 6.63E-40 1.29E-35 T Up Cytoplasm kinase dasatinib, nilotinib ...all 2
pathway adducin 3 ADD3 +1.920 6.59E-121 1.29E-116 1 Up Cytoplasm other
A-kinase anchoring proteir AKAP13 +-1.054 5.78E-07 1.13E-02 T Up Cytoplasm other
ArfGAP with RhoGAP dom: ARAP1 +1.889 5.63E-49 1.10E-44 T Up Cytoplasm other

ArfGAP with RhoGAP dom: ARAP2 +2.914 5.38E-74 + Up other

Metabolic and cell signaling pathways that are enriched in your data with activity prediction

1.05E-69 Cytoplasm




44444 Canonical Pathway

B E B

ECM, Growth GPCR

-23 03:48 T4, Expr Log Ratio protein factor ligand

Extracellular space

Cytoplasm
Gfffotein A\ MTGC
lmléc rotein orientaion

PIBK/AKT

Signaling
A@F W C@Z

2ep

W R o

v

®

CytgsKeloton
reorgapization

<eiv CytdsKeleton A v |
trarf%gllslﬁlg Cylgﬂr?esis 'yg{‘f‘!ﬁ" prﬁ NCF2 AREIP2 GYFIPY
= . ad VAR N

®
@ 4 <

<

=]

.
IQGAR1
5 @ & . o -
oiAPH3 WASL wiasts (was WRAH
NADRH VvV & W W \ 4
oxidase P~
v e WIPF1 an
Mefiibfane  WASFA —/
?ﬁﬂdnag — b MAR2K4/7

ceev B ..

Sz

Micfdtiibule
orlentation

Actin
membrane
INTERMEDIATE linkage £ Céilcell
FILAMENT @‘ PReTy2 @ adhesion =, W
A
= 4
€ of AEtin Micfottibule
2 A SR
proliferation Actin p%imon nudlgation polymerization
U Nucleus
2 Ap1
gn afn Coiaion
nucleati ¥

ation  polymerization

AP-1 dépendent

o
o

cinaciguat

NO)

7 ; PDESA.
23C9,3sgﬁ T4, Expr Log Ratio PDESA Inhibitors
dimer: .
PDES5A
oo poes

GTN

He

ALDH2
tetramer

NO)

GDN
H20
mitochondrial matrix

TRIM72

CAV3

DYSF Ca2r

%
Cava)
TRIM72.DYSF

Hide

Prediction Legend

more extreme in dataset less

@ Increased measurement ()
Decreased measurement ()

more confidence less
@ Predicted activation ()
T-type @ Predicted inhibiton
vbce
Doty Glow Indicates activity .
when opposite

of measurement .

Predicted Relationships
= |eads to activation
T-t‘;pﬁ | eads to inhibition
VDCC:T- Findings inconsistent
‘Vgﬁoc\{gric with state of downstream
molecule
w—_Effect not predicted

Dashed lines = indirect relationship
Solid lines = direct relationship

Signaling by Rho family GTPase

smooth muscle contraction

RHO GTPase Cycle showed a positive z-score, suggesting enhanced cytoskeletal remodeling and
motility-related signaling in cluster 6 tumor epithelial cells, whereas Smooth Muscle Contraction
showed a negative z-score, consistent with the contractile myofibroblast-like phenotype of cluster 2

— San@A Es@m

73




0088 ML pathway g%ﬂﬂ%ﬁ%@%ﬂﬁ

— QIAGEN

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

-log(p-value)
0.0 05 1.0 1.5 2.0 25 3.0 3.5 40 45 50 55 6.0 65 70 75 8.0 85

Threshold

Gastrointestinal carcinoma |
Protozoan infection - H
Progression of squamous-cell carcinoma
Progression of squamous cell tumor
Stenosis of artery
e ey rjry -
Metastatic breast cancer -|
Advanced breast cancer
Toxoplasmosis
Pancreatic mass -|
Pancreatic lesion |
invasive mammary twmor -
Rhabdomyosarcoma
Small blue round cell sarcoma

Noise-induced hearing |oss |

Ductal carcinoma - : : |

H b 1 H H H
P 1 i 5 5 e

Myosarcoma

Cytosis of blood cells

Leukocytosis

—— Sample to Insight
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izggjé%% Upstream Regulator Analysis: How does it work? B KRR EN

« 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:
LJActivation z-score
L1Overlap p-value

— Sample to Insight
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....éa T Analvsis Tab B AR E R

Upstream Regulators Causal Networks

Immediately Add To My Pathway Add To My List Display as Network Activity Plot Customize Table Mechanistic Networks o B g p-va.. 6.,16E-30-9.94E-11(1/37) ~ [ @ (7]
upstream of Upstream Regulator T X Expr Log Ratio T X Molecule Type T X Predicted Activation S.. T X Activation z-score T X Flags T X , p-valueofoverlap T * Target MoleculesinD.. T X Mech Export
-
dataset genes TNF +5.257 cytokine Activated - 17572 pias 6.16E-30 WCTA2, +ADAMTSA, 4. .all 160 459 (1
regu|atOI‘S ARIDTA transcription regulator -1.799 — i +ACTA ,AALD.....all 98 507 (23)
TP63 transcription regulator 0.806 2.17E-24 , *ADAMTS - FETRETiY
GLn transcription regulator Inhibited -4.30 2.87E-24 AKR1C3 549 (1?—
ERBB2 . . S bias 4.36E-21 ACP2, TAKT1, +ANGP... ..all 98 Filter icons
One ESTROGEN RECEPTOR (family) ngh“ght row 3.251 7.34E-20 TANXAL, TBMP7, *C3F__.all63 300 (16)
additional PDGF-BB (complex) and click to -0.279 bias 1.63E-19 TAHR, #ATF3, TATP2B1, .all 41 32418
level TPS3 display at 1.563 O f.ﬁch,f_ ACTAZ, TAKT1,.all 157 7
upstream of FTO -1.680 1.02E-16 el +ALKBHS, T ..all 48 o
P | SMARCA4 network map 0937 bias 203E-16 +A2M, T ABRACL, T Activity
regu at(lj(ry GPER1 G-protein coupled receptor -0451 bias 2.83E-16 +ATF3, #CCN1, FCCN2}...all 27 pred|ct|0n
networks EZH2 +0.758 transcription regulator Activated 3703 bias ERT I ——— g
FOXA1 transcription regulator -1.307 bias 1.83E-15 TAGR2, +ALDOA +ANX......all 50
P €g
NG Ytokine Activaied _— e mmuasnay 497E-15 TADA2, FADAM17, +AGT .all 88
SRF +1.354 transcription regulator Inhibited «pr Log Ratio pguo® le Oy 2, +AP.. .all 41
M%‘aosnl’i r;on[‘l,j?nt YAP1 40.823 trar:::‘ip:tic:n regulator Activated n‘:Pl ol " .EED : ...illsg tr?enes tlh ?t
TGFB1 gro actor (5] D L4, +...... all 1 IS requlator
SSTR2 G-protein coupled receptor D. o ATF3,¥BST2,¥....all 35 g
ataset lor ol 5 targets
Q = > ligand-dependent nuclear rece... 5] == ‘ACTAZ, TADA. ..all 51
this regulator — —> d o = :
PRKCD +1.187 kinase Activated o ° P32, 1BIRGG e presentin
EHMT1 +0.788 enzyme Activated ;D []D TBCR, #C3,%.....all 38 your filtered
TEAD4 +0.986 transcription regulator ™~ L | 2,+CALD1, *C.....all 28
0GA +-0488 enzyme - L FADAPT, FAL. .all 56 : dataset
1GG (complex) complex Inhibited UD DD +ATPIB1, ¥... ..all43
Regulator JUN 4-1.747 transcription regulator Activated - [l]] 4R, +ATF3 . all52 417 (19)
i +1.445 enzyme Activated - o ATP2B1, ¢
predicted by Raase : o %
. PGR ligand. i wemP> Activated = U
alggfrl{lssg]egen FOXQ ——T transcription regulator .D DI AR, TAS P-value of
| = 82, +ACT... ..all 54 [P
P Gl il o B significance
in your data EPHA2 +3.518 kinase = - TF3, +CDKN1A..all 16
(no CG (complex) complex ; o = 1141, -, .alle7
CsTS other ) E" .all 62
measurement) CDKN1A +-2.661 other Activated ‘D: ™ .all42 441 21)
FSH (complex) complex o :' Lallel 257 (12)
ESR2 ligand-dependent nuclear rece... % DD ..all50 443 (21)
O
" . | % .
Regulators that may be contributing to the signal observed i A Ataset and some have
" o
been - 4
= 1=
o [
*% " =
ALL COLU = :DDE
]
] =
. o = D DD
o

Ll

o
Oa
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Casual network

af\ Gt B (R 8 (U

Upstream Regulators
Add To My Pathway
OLR1
ESR1 4+3.710
MYD88 4+1.305
ST6GAL1
HSPA1A 4+-1.471
CYBB
POSTN
PYHIN1
PRL
SRC (family)
S1PR2
SPP1
TGM2
PAK4 +1.459
F2RL1 +8.627
usP21
VIRMA
HIF1A 4+0.719
JAK3
STuB1
PDPK1 4-0.773
NCAPG
ITGB4 45.408
TLR4
IGFBP2 +1.232
YAP1 40.823
PPP5C
MAZ
NFE2L2
NCL 40.257
KLRK1
AR 4+1.455
CXCL8 45333
IP6K2 4+1.015
TNFSF12 +-2935
RPS6KA3 4+1.404
CD44 +-0.957
Selected 0 / 807

Causal Networks

Add To My List

transmembran...
ligand-depend...
other

enzyme

enzyme
enz ESR14

Display as Network

TADAM.....all 42
TACLY,Y. ..all 77
TADAM......all 54
TACLY,T...all 76
TADAM......all 66

w W www

Activity Plot Customize Table

MasterRe.. T Exprlo.. T ¥ Molecu.. T * Partici. T X Depth T X Predict.. T X Notes

biased

Overlay: IPA_scRNA _cluster6_vs_cluster2 - 2026-03-23 03:48 T4, Expr Log Ratio

MNe

othg:e
[a%d] L 4

go 4
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cyte

enz

kin T

G-f
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enz
kini
oth
trar
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transcripuon re...
transcription re...

other
transmembran...
ligand-depend...
cytokine

kinase

cytokine

kinase

other

TACLY, ......all 32
26SPR... ..all43
AKT (fa... ...all 32
PACLY,Y. .all 57
26SPR... ...all 88
TACLY.F. .all 92
AKT (fa... ...all 39
TADAM......all 42
AR AT.....all 72
TACLY," ..all 105

W W wwwwwwwu

/ACuVated: 1 Diasea

. biased

biased

= B

T X Activat.. T X
1.933
1.871
0.506

1.53E-52
5.90E-51
4.77€-50
3.26E-48
3.52E-48

- -
e Y
DB £30E-43
0.157 4.08E-43
0.266 4.63E-43
| 8.16E-43
9.14E-43
1.43€-42
-0.157 2.36E-42
| 2.42E-42
2.97E-42
1.466 4.05E-42

1.00E-04
3.00E-04
1.00E-04
1.10E-03
1.00E-04

5.6UE-U3
5.00E-04
1.20E-03
5.00E-04
7.90E-03
2.91E-02
5.30E-03
4.00€E-03
6.50E-03
1.57E-02

p-v.. T X Netwo.. T X Target.. T X

+A20M }...all 407
+ABCCA ..all 504
+A2M}...all 390
+ABL2 " ..all 435
TABCCA .all 462

o ) e

FAZIT..all 326
PABCC4 ..all 365
+ABCCA ...all 353
TABCCA ...all 376
+A2M }...all 498
+A2MF...all 495
*ACP2, ...all 367
*ABLI.. ...all 344
+A20M F.all 469
+A2M }...all 507

p-va...

Causal.. T X Target. T X TGFB1.. T X

407 (42)
504 (77)
390 (54)
435 (76)
462 (66)

326 (32)
365 (43)
353(32)
376 (57)
498 (88)
495 (92)
367 (39)
344 (42)
469 (72)
507 (105)

42 11

77 21159
52 2129
74 2|34
66 2121

seeTes
3¢ 2110
43 11
31 2|35
55 2|18
87 2|142
88 111
38 214
42 2|25
69 2|28
102 11

153E-52-587€-39(1/9) v [E1[Z] () @

TGFB1.. T X |Increas.. T X Decrea.. T %
AU(1) ARID1A, ... ...all 2 *+CBX5,P.
AB(75), AD(6), ARID1A‘...all13 +KLF9,*
AB(7), DB(10), +ARIH2,I.....all3 THIVEP1,...all5
AB(5), DB(4), T ERBB2,}. ..all 2
AB(7), AD(3), +ING1,T....all2 APP,EST.....all2

Show Legend
* = -
emf vV eV A e T i e s b
AB(1), DB(3),
DD(1) TESR1, +....all9 +CFB,SP.....all 2
AB(18), AD(3), CMAS, C.....all2 CST5,PI3......all 2
AB(3), DB(5), TIL18 +....all2 GLI .all
AB(56), AD(4), CBL*C....all13 CG(co.. ..all11
DD(1) ADORA3,....all 79 ARID1A}....all 29
AB(2), DB(2) CDK19  ..all1
AB(8), DB(2), +ATGS ..all1
AB(8), AU(2), CSF2 FHL2..all3 GLI1,+O0....all3
1D(1) ALK, *C.....all 36 BCOR, +......all 9

— Sample to Insight




::::: Diseases & Functions Tab

— QIAGEN

B o B R B

Expression Analysis - IPA_scRNA_clusterb_vs_cluster2 - 2026-03-23 03:48 T+ - 0O x

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

Color is Diseases and Bio Functions  Tox Functions
activity ;
prediction;
size of square
is p-value but
can be
changed

Size by: -log(p-value) v Color by:  z-score v Decreasing <-3.375 I Rl 7.776 Increasing Highlight: None v : o Show Label Show Barchart < @ Q

Click squares below to explore  Currently Viewing:

Highlight row
and click to
Organized by : display at
biological network map
themes e

QOrgani... Cell... Ml'l.;

. Car.. Pr..
-

Significance . .

o Em... Cel
of enrichment
Cel| g
Org.. = |-
L1}
Genes from Add To My Pathway Add To My List Annotation Activity Plot Display as Network Customize Table | O EE p-value 4.12E-98 - 1.57E-30 (1/10) ~ |[%]
dataset Categories T Diseases or Functions Annotation T , p-value T X Predicted Activation State T X Activation z-score T X Molecules T X #Molecules T X

involved in Cancer,Organismal Injury and Abnormal. LAy - el CS, 4+ AAK1, #ABC... ..all 1931 1931
d ISease or Cancer,Organismal Injury and Abnormali...  Carcinoma 4.89E-96 0.053 +A2M, +AACS, T AAK1, TABC... ..all 1927 1927
fu n Ction Cancer,Organismal Injury and Abnormali..  Head and neck tumnor 3.10E-88 -0.896 +A2M, +AACS, +AAKY, $ABC... ..all 1768 1768

Cancer,Organismal Injury and Abnormali...  Solid tumor 1.54E-85 -0.113 +A2M, +AACS, +AAKY, +ABC... ..all 1967 1967
Cancer,0rganismal Injury and Abnormali..  Abdominal carcinoma 6.44E-85 0.277 +A2M, +AACS, +AAK1, #ABC... ..all 1825 1825
Cancer,Organismal Injury and Abnormali..  Cancer 5.56E-84 Increased 231 +A2M, +AACS, +AAKY, $ABC... ..all 1963 1963
Cancer,Organismal Injury and Abnormali..  Head and neck cancer 6.58E-82 +A2M, +AACS, +AAK1, #ABC... .all 1675 1675
Cancer,Organismal Injury and Abnormali..  Head and neck carcinoma 2.35E-79 +A2M, +AACS, +AAKY, $ABC... ..all 1626 1626
Cancer,Organismal Injury and Abnormali..  Abdominal neoplasm 2.09E-78 -0.149 +A2M, +AACS, tAAKT, $ABC... ..all 1869 1869
Organismal Injury and Abnormalities Abdominal lesion 6.27E-78 1.147 +A2M, +AACS, +AAK1, #ABC... ..all 1871 1871

Cancer,Organismal Injury and Abnormali...  Abdominal cancer 7.97E-77 -0.087 +A2M, +AACS, T AAK1, $ABC... ..all 1856 1856
Selected 0/ 1000

Diseases and functions that may be key to the biology in your experimental data based on patterns of expression observed




soees Regulator Effects Tab 7B EL (R 812
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Summary  Graphical Summary  Pathways  Upstream Analysis  Diseases & Functions ~ Regulator Effects ~ Networks  Lists  Analysis Match  Molecules

Generate Networks Add To My Pathway Add To My List isplay as Network Customize Table | 1 &b Cons... 37.593-6.126 (1/2) v | ®» @

Network of T o Consistency Sc.. T X Node Total T X Regulator Total T X Regulators T X Target Total T X Target Moleculesi.. T X Disease & Functio.. T X Diseases & Functio.. T X KnowoReaulator =S
molecules 37.593 34 6 L2, )A F3.all6 17 4+BCL10,4BIRC3,4C3,..all 17 11 \ctivation of gens .all 11 Genes from

and regulators 33.724 39 7 4ILIRAP, ILTIRL2,JAG2, ..all7 19 4AHR, 4BCL10,4C3,...all 19 13 Y 'w ' e, A....all13 dataset
32.163 48 12 4CXADS 46N .all12 26 4AREG, 4BCL10,4C3,..all 26 10 \ctivation of gene, A...all 10 . .
tha_'t are / 31.500 30 5 AG nir-....all5 16 4BCL10,+C3,4CXCL1...all 169 Bloaias — involved in
predicted to 28.001 29 7 +al7 12 +BCL10,4C34CXCLI.all 15470 \ctivation of respons.....all 10 disease or
be involved in 5.0 44 9 NA...all9 27 4+BCL10,+C3, #CFB}...all 27 8 Cell movement of tum......all 8 function
diseases & 2g/60 18 2 Lall2 8 4CCND1,4DHCR24,+....all 8 8 thesis of macro... ..all 8
. : b.645 29 6 +ILIRAP, ILIRLZFMA....all6 17 48CL10,4CCN1,4C.....all 17 6 Activation of gene, Infl.....all 6 39% (14/36
functions 17.898 23 4 HATPSB1, F138, #GN... .all4 12 +AREG, +CCN1, 4C... .all 12 7 ell death of ovarian c....all 7 21% (6/28)
17.463 28 6 “ES1, +IKBKG A METT.....all 6 17 4BAX, +BIRC3, +CA.....all 17 5 Cell death of stomach... .all 5
16.227 47 7 +1L1RA] ILIRN,..all 7 35 4 AGT,4+APOL1,4BC.....all 35 5 nflammatory response, ...all 5
16.148 35 4 $ERNT, IF....all4 21 4B2M,+BAX, #BIRC3,.all 21 10 : fbonec... ..all 10 q
15.250 55 - VA2, NFKB (c.....all 6 43 4AHR, $BAX, +BBC3, ..all 43 6 poptos , alls Dlseasfe 2
How matching 15.057 31 3 INTERFERON ALPHA (f....all 3 21 +AGT,+APOL1, $BAX...all 21 7 Apoptosis of kidney c... .all 7 14 function
your datais 14.378 26 4 N ALPHA (f....all 4 18 +AGT,+APOL1, 4+BAX..all 18 4 Apopt f kidney c... ..all 4
with the 13914 18 3 F138,4GNAT3, OSCAR ..all 3 10 4CXCL1, +CXCL2, +....all 10 5 Chemotaxis, Inflamma.....all 5 3398
13.650 43 7 4ILIRAP, ILIRL2, ILIRN,..all 7 31 4BCL10,4BST2, 4C3, ..al131 5 \dhesion of tumor cel... .all 5 29% (10/35)
expected 13.193 30 5 $ERNT, #1KBKG, 4PP....all 5 20 4 ATF3,#BIRC3,4#CD.....al 20 5 ell proliferation of br... .all 5 32% (8/25)
directions in 13.039 80 1 4+ATPEE 40¢...all11 60 4 AREG, $ATFS, +B2M..all 60 9 ell movement of ova... .all 9 16% (16/99)
IPA for the 12,810 ¢ 9 4ATP8B1, CES1, CHUK, ..all9 43 4AR, +BIRC3, #C3,¢....all 43 4 Chemotaxis, Inflamma.....all 4 19% (7/3§
diseases & 12.780 40 6 4CARM1, CHUK, 4CU.....all 6 30 4ADAM17, +AGT, +....all 30 4 \ssembly of protein-p.....all 4 4% (1/24 Known
. 12.728 25 4 D28, CD3 (complex), .....all4 18 4BAX, #CCND2,4C.....all 18 3 nvasion of carcinoma... ..all 3 33% (4/1 .
functions 12612 25 4 4+MYDS8, +5.....all4 17 4BCL10,4BIRC3,4B.....all 17 4 \ctivation of gene, Act.....all 4 63% (10, cor]nectlons
they're 12492 27 2 AF13, WNT3A  ..all2 18 4+AHR, +AQP3, $BAX, ..all 18 7 Activation of protein ... ..all 7 43% (6/1 in IPA
predicted to 12.366 31 4 alla 22 4 AGT,$APOL1, 4BAX..all 22 5 \poptosis of kidney c... .all 5 20% (4/2 between
39 6 ...all6 29 4 AGT, +BCL10,4BST2..all 29 4 \dhesion of tumor cel.....all 4 13% (3/2 regulator and
effect 0.752 18 3 NCh....all3 10 4BIRC3, 4CCND1,+.....all 10 § Activation of gene, Ap... .all 5 40% (6/1 !
10510 27 3 STIN.....all 3 20 +CASP1, #CCND1 +....all 20 4 oistribution ofprotein, a4 0% (01 3RSSIEE IR
10171 80 8 .allg 65 +AGT,4+APOL1,4BAX..all 65 7 \ssembly of protein-p.....all 7 16% (9/ function-
9.800 32 4 ),.alld 25 4+ADAM17,4BAX, *....all 25 3 Cell death of immune .....all 3 25% (3/1 discover
9.553 21 2 .all2 15 4CCN2,4CLDNT, 4+.....all 15 4 nvasion of tumor cell ...all 4 38% (3/8 novel
Regulators 9.449 12 2 YD8 wall2 7 4+BAX, +CCND1,4CD.....all 7 3 nhibition of MRNA, Tr......all 3 33% (/¢ . .
involved in 9.167 44 5 £S1, $ETV3, IFN .alls 36 4AREG, #BIRC3, #C.....all 36 3 Activation of cells, Che.....all 3 7% (1/1 relationships
network 9.071 37 5 4ILIRAP, ILIRL2ZPMY.....all5 28 +B2M, +CASPAHCC....all 28 4 Endocytosis, Inflamma.....all 4 30% (6/
9.000 34 5 | .alls 25 4ADGRG1, #CCN2,+....all 25 4 Engulfment of cells, In... .all 4 20% (4
8.928 64 7 RL2,..all7 53 4AR, #BIRC3, +BTG2, ..all 53 4 ell movement of squ... .all4 25% (7/28)
8.372 19 3 +ike} 4s...all3 12 4BIRC3, +CASP1, +... .all 12 4 Activation of gene, Re... .all4 75% (9/12)
38 7.826 28 3 4FLNA, SMARCALT,W.....all3 20 4ACLY, #AHR, +AP... .all 20 5 .alls 20% (3/15)

Ties dataset molecules and regulators to a predicted phenotypic outcome
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Network Of Expression Analysis - IPA_scRNA_cluster6_vs_cluster2 - 2026-03-23 03:48 T4 - 0 X
hlghly Summary  Graphical Summary  Pathways  Upstream Analysis  Diseases & Functions ~ Regulator Effects ~ Networks  Lists  Analysis Match ~ Molecules
ConneCted Networks Overlapping Networks
molecules, —_—
CI|Ck to Open s Networks Add To My Pathway Add To My List Merge Networks Functions Annotation Customize Table E 2] Q Expand @ 6
network map
The analysis is composed of 25 networks. To view a network, select the appropriate network(s) and click View Networks. To merge selected networks, click Merge Networks. Total selected molecules: 0
; D T Molecules in Network T X Score T X Focus Molecules T * Top Diseases and Functions TX
1 4+ACBD3, +ALDHSA1, +ALGS, +B3GNTS, +80K, +BRI3BP, +C190rf33, +CDK6, 4 CEP1708B, +CNDP2 .all35 34 35 Cell Cycle, Endocrine System Disorders, Gastrointestinal Disease .all3
7 4+ACP2, 4 AHSA1, + B3GALT6, +BCAM, + BPNT2, 4+ C1GALT1, +CDC42EP3, 4 CHD7, #CKS2, 4+ CLDN4 .all35 32 34 Embryonic Development, Organismal Development, Tissue Developm... ..all 3
3 +ANK3, APC (complex), + APH1A, 4 CDC42EP2,+CDH1, 4+ CLDN1, +CLDN16, 4 CRB2, +CYTOR, 4+ EPCAM .all35 29 33 Cellular Movement, Dermatological Diseases and Conditions, Heredita......all 3
4+ADGRA3, +AR,+ASS1, +CHPT1, + CNKSR1, #CTSC, +DEFB1, # DHCR24, 4 DHRS11, +DHRS3 .all3s 29 33 Cellular Movement, Hereditary Disorder, Organismal Injury and Abno... ..all 3
g +ABLIM1, +AIMP2,+AKR1C3, +CDK16, 4+ CSNK2AZ2, + EDNRA, + FILIP1L, +HEXIM1, HSP9O (family), +1P6K2 .all35 29 33 Cellular Assembly and Organization, Developmental Disorder, Heredit... ...all 3
MOIeCUIe In 6 +AGTRAP, +APRT, 4+ AQP3, +CHCHDS, 4+ CTSH, +DCN, 4ENO1, +ERBB4, +GNG11, +ITGA7 .all35 29 33 Carbohydrate Metabolism, Organismal Injury and Abnormalities, Smal......all 3
bold is in your 7 AKT, +BAGALTS, +BAIAP2L1, 4 BASP1, + CALM1, Collagen type | (complex), #DPP3, +EEA1, +ERO1A, +FOLH1 .all35 28 32 Cellular Assembly anog@rganization, Neurological Disease, Organisma......ll 3
dataset; 8 +AKTIP, + ARMCX1,+C7, +CAMSAP3, + CCND1, CDK4/6, 4+ COPG1,+CPED1, +DDX52, + FAM204A .all35 28 32 Cancer, Organismal InjuNand Abnormalities, Reproductive System Di......all 3
9 +ARK2N, #ARPCSL, +CAV1, + CAV2, + CAVIN1, + CAVIN3, #CCHCR1, #CELSR2, #+CIMAP1B, +COBL .all 35 28 32 Cellular Assembly and OrgaMgation, Cellular Function and Maintenance...all 3
unb0|ded 0 4+ ANKRD28, +APOO, +ATAD3A, +B2M, +CARD16, +CD83, + CD99, CSF,+EMP1, + FOSB ..all35 28 32 Hematological System DevelopMgat and Function, Humoral Immune ... ...all 3
have been 1 +ACSL5, +AGRN, +ANGPTL4, AP1 (family), + ARHGAP18, #+BARX2, 4+ CDH2, +CDH3, +CEBPG, +CNFN > g 32 Cell-To-Cell Signaling and Interacti i inten... ... all 3
added to 12 +ADGRGZ2, +ALDH1A1,+ALKBHS5, +BCAS2, +BST2,+CRB3, +CTBP1, +DDAH1, +EML4, +FAMB3H .all35 28 32 Cell Death and Survival, Organismal Inj ities, Ti el 3
P 13 +APOBEC3C, +ATIC, AURK,+CASP2, +CC2D1A, +CDK7, CERS, + COXFA4L2, +CRACR2B, + DLGAP1 .all 35 26 Ell Cell Death and Survival, Nucleic Acid MetaDwism, i0... ...
maXIml_Z_e 14 4+ADD3, + ARAP1, + ATPSMF, + CARMN, +COX7A1, +CYP3AS5, 4 DENND4A, +DMAC2L, 4 EIF3B, +GATD .all35 26 31 Embryonic Development, Organismal Develop Disease or
con nect|V|ty 15 +ABO, +ANXA2, +BTG2,+CASP1, + CHD1,4+CHD3, Collagen type II,+CXCL1, +CXCL2, 4 .all35 26 3 Cellular Movement, Infectious Diseases, Skeletal a i
16 4 ACAT1, +ACTAZ, ADCY, + AMOTLZ, + ARHGAP32, ASC/CASP1/NALP3, +CLU#®T3A1, Complement component 1, +CP .all35 26 3 Cardiovascular Disease, Infectious Diseases, Organis function
17 +A2M, *ADGRG1, 4 BBLN,+CBX3, 4+CFI, + COL1A2, #C0Q9, + HDGF, + HSPA1A Lall 35 26 il Cancer, Lipid Metabolism, Small Molecule Biochemi: predicted to
18 +ARPC1A, +ATP13A3, +ATP2B1, +ATP2C1,+BI C2, ‘I‘CCN1 4+CD24, CG .all35 26 3 Cancer, Dental Disease, Gastrointestinal Disease be an
19 +ABCC4, +ALDH18A1, +ATAD3B, + ALRs#®?2 CDK (family), + CIAO2A, cyclin D, #EXOSCS, + H2AZ1, #KCTD1 Lall 35 24 30 Cancer, Cell Death and Survival, Organismal Injury al
Based on a p- 20 +AGPAT2, 4+ AP1M2, + QU@ FCDS1, 4 CLIC3, #DAPL1, ENT, +EPSBL1, 4 FBXWS, 4 FHIT .all3s 24 30 Cell Cycle, Gastrointestinal Disease, Organismal Inju outcome
value 21 +ACTG2, +AGR#=TP, + APOLD1, BET,4+C3, 4+ CFB, +FGFR2, 4 FOS, +LIMS2 .all35 24 30 Cellular Movement, Glomerular Injury, Immunological 8
CaICUIation 22 2 +BCAT1 4BCR, +CDKN2A, + CDKN2B, DNA methyltransferase, E2F, +EDIL3, #EDN1, +EFHC1 .all35 24 30 Cell-To-Cell Signaling and Interaction, Qrganismal Injury and Abnor... ..all 3
. 23 +ADAP1, + AKIP1, Ap1, 4 CASP4, +CBLC, + CCNS, collagenase, Complement, # DNAJC15, +GALNT1 Lall3s 22 29 Cell Cycle, Cell Death and Survival, Organismal Injury and Abnormalities ...all 3
hOW Ilkely 4+AKT1, alpha tubulin, #+ATP9A, +BMP7, #+BMPR1B, + CLNS1A, +CYBA, +DCDC2, #DIAPH1, FCGR2 .all35 22 29 Cardiovascular System Development and Function, Cellular Movement, ...all 3
m0|eCU|eS 25 +AGT, #CAPG, +CASPS, caspase 3/7, +COL6A1, + COL6A2, +COLIAZ, estrogen receptor, #KRT17, #+KRT18 .all35 22 29 Cancer, Cell Death and Survival, Organismal Injury and Abnormalities  ...all 3
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QlAc;pEszgn Analysis - IPA_scRNA_cluster6_vs_cluster2 - 2026-03-23 03:48 T+ - 0O X
Summary  Graphical Summary  Pathways  Upstream Analysis ~ Diseases & Functions  Regulator Effects Networks  Lists  Analysis Match ~ Molecules
Evaluate Metadata View As Heatmap View Comparison Customize Table 0 He @ @
Analysis Name T Project WX, c.MWX case.. T X case.. T X com.. T X com. T X com. ¥ X land.. T X proje.. T X webli.. T X CP(z.. ¥ X UR(z. ¥ X CN(z. YT X DE(z. T X zsco.. T X DM(. T X
5- Alzheimer's disease (AD);disease control [superi SingleCellHuman  Alzheimer's ... superior pari... Cluster vs Ot... microglial ce.. CMP:4pfoUK3c SingleCellHu... GSE146639_no https://www.... 26.46 6.61 042
1- Alzheimer’s disease (AD);disease control;mild cc SingleCellHuman  Alzheimer's... superior pari... Cluster vs Ot... microglial ce.. CMP:6Yqgxwin6 SingleCellHu... GSE146639_no https://www.... 4.62
2- Alzheimer's disease (AD);disease control;mild c¢ SingleCellHuman  Alzheimer's ... superior pari... Cluster vs Ot... microglial ce.. CMP:7YTePVjn SingleCellHu... GSE146639_no https://www.... 3.53
3- Alzheimer's disease (AD);disease control;norma SingleCellHuman  Alzheimer's.... superior pari... Clustervs Ot... microglial ce.. CMP:CMQ2XYI SingleCellHu... GSE146639_no https://www.... -5.40
3- breast adenocarcinoma;breast cancer [periphei SingleCellHuman  breast aden... peripheral bl... Clustervs Ot... circulatingt.. CMP:GBfxWyrc SingleCellHu... GSE111065_no https://www.... ;m" 1333 -11.48
4- breast cancer [peripheral blood] digitoxin;none SingleCellHuman  breast cancer peripheral bl... digitoxin;no... ClustervsOt... circulatingt.. CMP:OwDj39X. SingleCellHu... GSE111065_no https://www.... 9.40
1- breast cancer [peripheral blood] CMP_ONYmK SingleCellHuman  breast cancer peripheral bl... Clustervs Ot... circulatingt... CMP:ONYmK4 SingleCellHu... GSE111065_no https://www.... 18.90 20.40
2- breast cancer [peripheral blood] digitoxin;NA;n SingleCellHuman  breast cancer peripheral bl... digitoxin;NA... Clustervs Ot.. circulatingt.. CMP:uAI8cRcG SingleCellHu... GSE111065_no https://www.... 3.57
4- breast carcinoma [breast] estradiol;ethanol CM SingleCellHuman  breast carcin... breast estradioleth... Clustervs Ot.. mammarygl.. CMP:zXLQWwI SingleCellHu... GSE107858_no https://www.... 36.06 9.01 2.79
1- breast carcinoma [breast] monolayer culture;sp SingleCellHuman  breast carcin... breast monolayer c... Clustervs Ot.. mammarygl.. CMP:W1Gp7SL SingleCellHu... GSE124989_no https://www.... -68.47 -17.12
1- breast carcinoma [breast] estradiol;ethanol CM SingleCellHuman  breast carcin... breast estradiol;eth... Clustervs Ot.. mammarygl.. CMP:t1KdQ29( SingleCellHu... GSE107858_no https://www.... 447 -70.71 -16.56
3- breast carcinoma [breast] monolayer culture Ct SingleCellHuman  breast carcin... breast monolayer c... Clustervs Ot.. mammarygl.. CMP:OEIpMsC SingleCellHu... GSE124989_no https://www.... 4.07
2- breast carcinoma [breast] estradiol;ethanol CM SingleCellHuman  breast carcin... breast estradiolieth... Clustervs Ot.. mammarygl.. CMP:cJogjsikg SingleCellHu... GSE107863_no https://www.... -4.47 - 16.00 2.23
2- breast carcinoma [breast) sphere forming cultu SingleCellHuman  breast carcin... breast sphere formi... Clustervs Ot.. mammarygl.. CMP:LyiJOxLAh SingleCellHu... GSE124989_no https://www.... -8.16 15.08 0.84
7- disease control [superior parietal cortex] CMP_ SingleCellHuman  disease control superior pari... Cluster vs Ot... microglial ce.. CMP:g5sf6AEN SingleCellHu... GSE146639_no https://www.... 2.16
4- disease control [superior parietal cortex] CMP_ SingleCellHuman  disease control superior pari... Cluster vs Ot... microglial ce.. CMP:V4ZvBJXc SingleCellHu... GSE146639_no https://www.... 28.87 7.22 -4.26
4- endometrial cancer [fallopian tube] none CMP_ SingleCellHuman  endometrial ... fallopian tube none Clustervs Ot... fallopian tub... CMP:nMxq2W: SingleCellHu... GSE132149_no https://www.... 21.38 -58.63 -9.31 -1.16
3- endometrial cancer;endometrial squamous cell SingleCellHuman  endometrial ... fallopian tube culture medi.. ClustervsOt.. ciliated epith... CMP:GmOYJul SingleCellHu... GSE132149_no https://www.... -30.00 -24.49 -13.62 -6.26
5- endometrial cancer;endometrial squamous cell SingleCellHuman  endometrial ... fallopian tube culture medi.. Clustervs Ot.. stromalcell(.. CMP:5gZxTQK SingleCellHu... GSE132149_no https://www.... -36.06 -9.01 -39.46
1- endometrial cancer;endometrial squamous cell SingleCellHuman  endometrial ... fallopian tube culture medi.. ClustervsOt.. fallopiantub.. CMP:1UR4COb SingleCellHu... GSE132149_no https://www.... -28.87 -53.03 -20.48 10.10
2- endometrial cancer;endometrial squamous cell SingleCellHuman  endometrial ... fallopian tube culture medi.. Clustervs Ot... fallopiantub.. CMP:11YOXPJ6 SingleCellHu... GSE132149_no https://www.... -0.70
7- endometrial cancer;ovary serous adenocarcino SingleCellHuman  endometrial ... fallopian tube culture medi.. Clustervs Ot.. leukocyte (cl... CMP:2pY8mK3 SingleCellHu... GSE132149_no https://www.... -18.90 -59.95 -19.71 -34.34
6- endometrial squamous cell carcinoma;ovary se: SingleCellHuman  endometrial ... fallopian tube culture medi... Clustervs Ot.. fallopiantub.. CMP:Sim3ergq SingleCellHu... GSE132149_no https://www.... -8.16 12.95 042
9- glioblastoma (GBM) [temporal lobe] CMP_i05C SingleCellHuman  glioblastom... temporal lobe Cluster vs Ot... astrocyte (clu... CMP:i050m8p: SingleCellHu... PRINA579593_ https://www.... 7.65 3.09
5- glioblastoma (GBM) [temporal lobe] CMP_9yce SingleCellHuman  glioblastom... temporal lobe Clustervs Ot... astrocyte (clu... CMP:9ycejLbrV SingleCellHu... PRINA579593_ https://www.... -1.72
4- glioblastoma (GBM) [temporal lobe] CMP_qVzt SingleCellHuman  glioblastom... temporal lobe Clustervs Ot... radial glialc.. CMP:qvzBH2W SingleCellHu... PRINAS579593_ https://www.... 16.33 45.07 15.35 -0.81
10- glioblastoma (GBM) [temporal lobe] CMP_Mit SingleCellHuman  glioblastom... temporal lobe Clustervs Ot... microglial ce.. CMP:MiNRrDy: SingleCellHu... PRINA579593_ https://www.... 30.51 20.00 25.00 18.88 5.56
1- glioblastoma (GBM) [temporal lobe] CMP_xrUc SingleCellHuman  glioblastom... temporal lobe Clustervs Ot... oligodendro... CMP:xrUgMo2 SingleCellHu... PRINA579593_ https://www.... -3.57
3- glioblastoma (GBM) [temporal lobe] CMP_aQK SingleCellHuman  glioblastom... temporal lobe Clustervs Ot... astrocyte (clu... CMP:aQK3oqV SingleCellHu... PRINAS579593_ https://www.... 5.78
13- glioblastoma (GBM) [temporal lobe] CMP_YLz SingleCellHuman  glioblastom... temporal lobe Clustervs Ot... astrocyte;per.. CMP:YLZFFkMI SingleCellHu... PRINA579593_ https://www.... - 17.68
14- glioblastoma (GBM) [temporal lobe] CMP_jfCl SingleCellHuman  glioblastom... temporal lobe Clustervs Ot... neural cell (cl.. CMP;jfCimeoly SingleCellHu... PRINA579593_ https://www.... -4.47 16.28 2.23
11- glioblastoma (GBM) [temporal lobe] CMP_Qh SingleCellHuman  glioblastom... temporal lobe Cluster vs Ot... microglial ce.. CMP:QhOxGqé SingleCellHu... PRINA579593_ https://www.... 6.04
2- glioblastoma (GBM) [temporal lobe] CMP_XEht SingleCellHuman  glioblastom... temporal lobe Clustervs Ot... astrocyte (clu... CMP:XEhtK2dk SingleCellHu... PRINAS79593_ https://www.... 24.49 33.07 14.39 131
4- lung adenocarcinoma (LUAD) [lung] CMP_ISDZ SingleCellHuman  lung adenoc... lung Cluster vs Ot... CD8+ tissue-... CMP:ISD2HRB( SingleCellHu... GSE111894_no https://www.... -22.36 -9.46
3- lung adenocarcinoma (LUAD);lung squamous ¢ SingleCellHuman  lung adenoc... lung Clustervs Ot... cytotoxic Tc.. CMP:WLWni68 SingleCellHu... GSE111894_no https://www.... 22.36 9.46
6- melanoma [skin] CMP_Dg2w7W7z3iKe SingleCellHuman  melanoma skin Clustervs Ot... melanomac.. CMP:Dg2w7W SingleCellHu... GSE81383_non https://www.... 5.94
5- melanoma [skin] CMP_bKrEvTh94Fzx SingleCellHuman  melanoma skin Clustervs Ot... melanomac.. CMP:bKrEvTh9 SingleCellHu... GSE81383_non https://www.... 8.16 1294
7- melanoma [skin] CMP_ZMpOSQEfcUV9 SingleCellHuman  melanoma skin Clustervs Ot... melanomac.. CMP:ZMp0SQt SingleCellHu... GSE81383_non https://www.... 38.73 6.96
4- melanoma [skin] CMP_eE2PBgkEkulW SingleCellHuman  melanoma skin Clustervs Ot.. melanomac.. CMP:eE2PBgkf SingleCellHu... GSE81383_non https://www.... 8.16 1.87
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1 |Gene avg_logE|pct.1 pct.2 p_val_ad|pair of malignant subclones
2 |IGHM 1.31 0.952 0,737 (LL1IE09|P5.2_ws_P=.1
3 |[FTGs1 1.17 0917 0.544 13.97E-18|P5.2_ws PS.1
4 |ALPG 1.05 0.774 0.14 542E-18|P5.2 ws P51
5 \MMP7 0.92 0.857 0.456 8.76E-09|P5.2_ws_Po.1
6 ADIRF .58 0.917 0,763 4.73E-12|P5.2_ws_P:.1
7 |THY!1 .86 0.803 0447 (L77E-15|P5.2_ws PS.1
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14 |MECHE 0.71 0.786 0447 4 ADE-09|P5.2 ws P51
15 |EPSEL] 0.7 0.75 0.316 [7.34E-09|P5.2_ws_Po.1
16 |[KLE10 .68 0.521 0.623 5.65E06|P5.2_ws Po.1
17 |NRBF2 0.63 0.726 0.368 (1.71E-08|P5.2_ws PS.1
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20 |[KLKS 0.66 0.543 0.018 [1.90E-13|P5.2_ws PS.1
21 |S10041 0.64 0.548 0.158 5.66E-06|P5.2 ws P51
22 | C20art20d 0.63 0.571 0.088 4.83E-10|P5.2_ws_Po.1
23 |MLLTH 0.62 0,774 0.044 6 45E07|P5.2_ws Po.1
24 |PCGFZ 0.62 0.607 0.114 2.64E-10|P5.2_ws P5.1
25 |TPMZ 0.62 0.75 0.368 B.71E-07|P5.2_ws_Po.1
26 |AFDN 061 0,702 0.36 [LoSE06|PS.2 ws P51
27 |SCD 0.61 1 0.588 B.46E-09|P5.2 ws PS.1
28 |LSME 0.6 0.893 0,711 5.88E-07|P5.2 ws Po.1
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To find the Root nodes

reate Expression Analysis - [analysis : naturecomm_pt5.sp.clusterivs2]

Set Cutoffs Biological Filters

General Settings Generate the following Networks (increases analysis time)

' | Interaction networks

> Networks Interaction & Ca...

e | Include endogenous chemicals Molecules per network Networks per analysis
Node Types biologic drug...

Genes are always included 35 > 25 p

Data Sources All

| Causal networks

miRNA Confidence Experi... Score master regulators for relationships to diseases, functions, genes, or chemicals (max 50)

Species Human Score using causal paths only

- FGF9
Tissues & Cell Lines All @ WNT7A
Mutation All
Save As Default
Advanced Recalculate 113 analysis-ready molecules (58 Down and 55 Up)

Preview Dataset naturecomm_pt5.sp.clusterivs2

Analysis-Ready (113) Mapped IDs (114) Unmapped IDs (0) All IDs (114) Metadata

Add...

Remove

Add most important
regulator

PTGS+ activate FGF9/FGF18 -> FGFR1/2/3
FGF18 and FGFR1/2 poorly survival and implicated in

cisplatin resistant

Analysis Filter Summary

Consider only molecules and/or relationships where

(species = Human) AND

(confidence = Experimentally Observed) AND

(mol. types = biologic drug OR canonical pathway OR chemical - endogenous mammalian OR
chemical - endogenous non-mammalian OR chemical - kinase inhibitor OR chemical - other OR
chemical - protease inhibitor OR chemical drug OR chemical reagent OR chemical toxicant OR
complex OR cytokine OR disease OR enzyme OR function OR G-protein coupled receptor OR group
OR growth factor OR ion channel OR kinase OR ligand-dependent nuclear receptor OR mature
microRNA OR microRNA OR other OR peptidase OR phosphatase OR related pathway node OR
transcription regulator OR translation regulator OR transmembrane receptor OR transporter)

—— Sample to Insight
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Overlay: naturecomm_pt5.sp.clusterlvs2 - 2026-03-23 04:12 T4, Expr Fold Change
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e
A 4
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STAT1

IFNG

IL17F
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. Chemotaxi

s of granulocytes
IL17A g s .

. Chemotaxis

IL1A .

Chemotaxis of myeloid cells .

Chemotaxis of macrophages

Chemotaxis of phagocytes

Hide
—Graphical Summary Legend -

Predicted Activity
@ Predicted activation

@ Predicted inhibition

Relationships Between Nodes
= | eads to activation
| eads to inhibition
-------- Inferred relationship
==== |ndirect interaction
= Direct interaction
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Expression Analysis - naturecomm_pt5.sp.clusterivs? - 2026-03-23 0412 T4

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

Canonical Pathways My Pathways ML Disease Pathways

Chart  Overlapping

- N . PP PP . - I M s R

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

-log(p-value)

CXC L9 0.0 02 04 06 08 1.0 1.2 14 16 1.8 20 22 24 26 28 30

Molecules

38

4.0

4.2

44

4.6

4.8

Granulocyte Adhesion and Diapedesis

Agranulocyte Adhesion and Diapedesis

Pathogenesis of Multiple Sclerosis

VDR/RXR Activation

Communication between Innate and Adaptive Immune Cells _
G apha () signaling everrs

Role of MAPK Signaling in Inhibiting the Pathogenesis of Influenza

Interleukin-4 and Interleukin-13 signaling

Neuroprotective Role of THOP1 in Alzheimer's Disease
EIF2 Signaling
Regulation of Insulin-like Growth Factor (IGF) transport and uptake by IGFBPs

Agranulocyte Adhesion and Diapedesis

Click on a data point in the chart above

This is driven by its unique autocrine loops, including FGF
and WNT signaling, which actively recruit COL3A1+
fibroblasts and promote profound stromal remodeling

—— Sample to Insight
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Prediction Legend —

more extreme in dataset
@ Increased measuremer

@ Decreased measuremel

more confidence
@ Predicted activation

@ Predicted inhibition

Glow Indicates activity .
when opposite

of measurement
Predicted Relationship
— | eads to activation
| eads to inhibition
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molecule
= Effect not predicted
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Upstream Regulators ~ Causal Networks

Add To My Pathway Add To My List Display as Network Activity Plot Customize Table Mechanistic Networks 1 gy Q p-va.. 6.02E-14-489E-04(1/8) ~ [ @ (@)
Upstream Regulator T X Expr Log Ratio T X Molecule Type T X Predicted Activation State T X Activation z-score T X )  p-value of overlap T X Target Molecules in Datas.. T * Mechanistic Network T X
[ TNF cytokine Inhibited -3.844 6.02E-14 +C3,#CA12, +CFB,#CLDN3, ..all24 30(9) ]
EAF Transcription regutator ~T.667 T.77E-T0 F$TRABPZ, TRIKS, TRIKG, ¥MV....allg
TP63 transcription regulator -0.662 8.96E-10 4 GAPDH, *IGFBP2, TKRT17*...all 15
IL17A cytokine Inhibited -3.070 3.00E-09 +CFB,+CXCL10, +CXCLY, +1.....all 11 26 (8)
IL17F cytokine Inhibited -2.923 6.10E-09 +CFB, ¥ CXCL10, +CXCLY, +1G......all 9
PELP1 other 1.17E-08 +ASS1,+PI3, TPSATI, +RBP1, ..all9
IL1A cytokine Inhibited -2.800 2.34E-08 +CXCL10, #LCN2,+PDZK1IP1, ..all8 18(2)
KRT14 other 2.45E-08 P KLK10, TKLKS, TKLK6, TKRT... ...all 6
LARP1 translation regulato'- TNF7 noarc 4 anc n7 ASrcoam ADADN/YT &AnD 0 L il 7
NFKBIZ tfanscn'pﬁon reguhtor Overlay: naturecomm_pt5.sp.clusterlvs2 - 2026-03-23 04:12 T4, Expr Log Ratio
ARID1A transcription regulator 0 <> Hide
S100A8 1-2.460 oihar . ; » CFB I:I Prediction Legend
SMARCA4 transcription regulator + :3} CA12 | CLDN3 i extsame In (Siaost fess
7 C | CXCL10 @ Increased measurement ()
IL37 cytokine O \\ | // D @ Decreased measurement ()
122 cytokine T SLPr\ \ | / JexcLe more confidence less
SAFB other N\ \ | / o @ Predicted activation
FTO enzyme N\ N\ \ I / P, 7/ /VQ . Predicted inhibition O
TGM2 en - SAAT . A | /' 7 L7V ELF3 . .
Zyme ~ N\ \ / . Glow Indicates activity .
5 3
ATP2A2 transporter ®- o NN : AT O srieswarc. (@
Z ~ o~ N\ g 7 -~
L1 cytokine S100A9 Sase o Ysy N \\ | // > AP IGFBP2 Predicted Relationships
KEAP1 other ~ - - \\ e T // o ~— Leads to activation
IRF2 transcription regulator .¢ —————_——__ - ;O e tne:i?\;: ::?::\I::;r;nt
AHR ligand-dependent nuclear recept S100A8 = DS N |GFBPS with state of downstream
= e > 5 ~ molecule
FGF8 growth factor el =t / 11\ S —— Effect not predicted
SREBF1 transcription regulator Q* 5 BT arat i b \\ Ry . Dashed lines = indirect relationship
= i 4 / | \ ~ Solid lines = direct relationshi
S100A9 4-1.950 other S100A7 > 7 \ A . KRT17 P
ZIC2 transcription regulator B 4 | \ ]
HIF1A transcription regulator O‘ > o i 4 \ ‘[1
RELA transcription regulator S100A16 / | \ \ LCN2
CBX5 transcription regulator d / | \ \ ’
ESR1 ligand-dependent nuclear recept / | \
5 RBPMS / \ MMP7
IFNG cytokine | ¥
ANG enzyme \ 4 O
SFTPA1 other PTGS1 . 5 MUC1
S100A5 other PLAAT4 PIGR
ACOD1 enzyme
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@ Increased measurement ()
@ Decreased measurement (_)

more confidence less

@ Predicted activation (D
@ Predicted inhibition

Glow Indicates activity .
when opposite
of measurement .

Predicted Relationships
=~ Leads to activation
= | eads to inhibition
Findings inconsistent
with state of downstream
molecule
w— Effect not predicted

Dashed lines = indirect relationship

Solid lines = direct relationship

90



— QIAGEN

Compare Analysis
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Step for You to do your compared analysis

@ Create Comparison Analysis

—— Sample to Insight

& IPA
File

Edit  View Window Help

Genes and Chemicals

Create New...

Core Analysis...

Comparison Analysis...
Biomarker Filter...
Biomarker Comparison Analysis...
MicroRNA Target Filter...
BioProfiler

IsoProfiler

My Pathway

Path Designer

Filter Dataset

Upload Dataset...
Advanced Search
Project...

Compare

Import Pathway
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exosome miRNA 2
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Select analyses for side-by-side comparison. Click View Comparison to view comparison results.
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