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Training account activation code and link by e-mail, please notices your mailbox

Dear
Reminder: You have 33 days remaining to activate your QIAGEN IPA trial.

Your 14-day trial license activation code is: xUJSRVV2bf2VNIIV.

Once activated, your QIAGEN IPA trial will be valid for 14 days. Please be aware that this is an
evaluation license and there are limitations on the humber of uploads, exports and analyses that
can be performed during the trial period.

To activate your trial, click here or copy paste this text to a browser
https://apps.ingenuity.com/isa/account/protected/signup/ipa?
coupon=tpd3U2Yyn1NPSXX4Zt1ZIEhWDjAgqiZK63TVMtzy_Mw-FHZhISQKdPVIgaaJjuTR. The trial
can be activated to begin anytime within the next 33 days, and after that the code will expire.

We recommend that after you create your account and receive your activation email, you use this
installer or copy paste this text to a browser https://analysis.ingenuity.com/pa/installer/select to
get started with your QIAGEN IPA trial.

We suggest viewing a few tutorials to get you started. You may also want to check out our training
videos.

If you have any questions, please contact Customer Support at ts-bioinformatics@qiagen.com or by
phone at US: +1.650.381.5111 US Toll Free: +1.866.464.3684 or Denmark Toll Free: +45 80 82
0167.

Best regards,
The QIAGEN Digital Insights Team
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Create your IPA® Account

®

Create Account

J Sign-up with Trial Code 1 Join Institution License

All fields are required unless otherwise indicated.

Login Information

Email o«
Trial sign-up code *
If you do not have a trial sign-up code, fill out this form here.

Password =/ *
Password strength

* The password must be at least 12 characters in length and contain at least 1 uppercase letter, 1 lowercase letter, 1 number, 1
special character and no dollar sign($) or empty space.

« Do not use dictionary words, your name, e-mail address, or other personal information that can be easily obtained.

* Do not use the same password for multiple online accounts.

Verify password w
Name and Contact Information
First name *
Last name *
Institution or Company i %

Please select an option from autocomplete dropdown

CREATE ACCOUNT
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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 and path designer
Interpreting your data using IPA

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

« Comparison analysis
* Diseases and functions

« Two case studies

« Comparison analysis and compare analysis
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National Library of Medicine

From 2019-2025

National Center for Biotechnology Information
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atol Commun. 2020 Mar 15;4(5):724-738. doi: 10.1002/hep4.1497. eCollection 2020 May.

Advanced Create alert Create RSS User Guide
Integrated GWAS and mRNA Microarray Analysis : — —
Save Email Send to Sortby: | Best match B Display options $#
Identified IFNG and CD40L as the Central Upstream
=B 1,738 resuts Page | 1 | oft74 > D

[J  Ingenuity pathway analysis of alpha-synuclein predicts potential signaling

1 pathways, network molecules, biological functions, and its role in neurclogical
cite diseases.
Suthar SK, Lee SY.
Front Mol Neurosci. 2022 Nov 29;15:1029682. doi: 10.3389/fnmol.2022.1029682. eCollection 2022
PMID: 36523604  Free PMC article.
‘We have taken the advantage of such a Bioinformatics tocl. ingenuity pathway analysis (IPA) to

Share

2019 2024
decipher the signaling pathways, interacteme, biclogical functions, and role of alpha-synuclein. ..

TEXT AVAILABILITY

Regulators in Primai Biliaﬁ Cholaniitis
[ Gene set enrichment analysis and ingenuity pathway analysis to verify the

> J Neuroinflammation. 2024 Mar 20;21 (1):69. doi: 10.1186/512974-024-03065-z. 2 impact of Wnt signaling in psoriasis treated with Taodan granules.

cite ChenY, Zhang Z Zhang Y, Jiang J, Luo Y, Fei X, Ru Y, Li B, Zhang H, Liu T, Yang ¥, Kuai L, Song J. Luo Y.

Am J Transl Res. 2023 Jan 15;15(1):422-434. eCollection 2023.
Share

Deletion of Slcgal in Cx3cr1” cells stimulated TR fedcde
. . . . . . e e, e e erend > Stem Cells Transl Med. 2024 Mar 15;13(3):293-308. doi: 10.1093/stclt d09o0.
microglial subcluster CREB1 signaling and microglia- e ] & 5 S NSRS wEe : e

oligodendrocyte crosstalk S ey oy et Histone Trimethylations and HDACS Regulate
' e oo Spheroid Subpopulation and Differentiation
o gnied ot ﬁ:i}zf}%?:ﬁ:!.f:;lii:ﬁ;:;:.;ﬁﬂf:f;j::ffc Signaling of Human Adipose_Derived Stem Cells
Single-cell RNA-seq

[] Review effect of SIHY formula, and then gene set enrichment analysis and ingenuity pathway analysis were

[ systematic Review conducted for functional analysis. .. I

> J Allergy Clin Immunol. 2024 May;153(5):1268-1281. doi: 10.1016/j.jaci.2023.12.030. > Chin Med. 2022 Jun 15:17(1):71. doi: 10.1186/513020-022-00632-5.

Epub 2024 Mar 29. . . . .
Serum metabolomics analysis of deficiency pattern

Galectin-10 in serum extracellular vesicles reflects and excess pattern in patients with rheumatoid

asthma pathophysiology arthritis ,
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Genome-wide association study
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A genome-wide association study (GWA study, or GWAS), is an observational study of a genome-wide set of genetic variants in
different individuals to see if any variant is associated with a trait. GWAS typically focus on associations between single-

nucleotide polymorphisms (SNPs) and traits like major human diseases, but can equally be applied to any other genetic variants
and any other organisms.
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Get more complete mapping during dataset upload!
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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
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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

@ The Author(s) 2024. Published by Oxford University Press. All rights reserved. For Permissions, please email: journals permissions@oup.com
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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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feate New Spinal muscular atrophy [spinal muscle degeneration,spinal muscle wasting] Search vancedearch - [g QIAGEN I
Project Manager *__ Search Results - 0 X
Molecule Annotations - 0O X

Ad

Calartad Tatal malaciilac: 01AA

/

d To My Pathway

Symbol

AARST
acetaminophen
ALT (family)
amantadine
apitegromab
AR

ASAH1
ASCCI
ATPZA1
ATPTA

BAG3
BCL2L1
BICD2

BSCL2
butyric acid
C1QB
CASQ1
ceramide
CHCHD10
CHMP1A
creatine
CREATINE KINASE (familyv)

Add To My List

Create Dataset

Entrez Gene Name

alanyl-tRNA synthetase 1

androgen receptor
N-acylsphingosine amidohydrolase 1

activating signal cointegrator 1 complex s...
ATPase sarcoplasmic/endoplasmic reticul...

ATPase copper transporting alpha
BAG cochaperone 3

BCL2 like 1

BICD cargo adaptor 2

BSCL2 lipid droplet biogenesis associated,...

complement C1q B chain
calsequestrin 1

colled-coil-helix-coiled-coil-helix domain c...

charged multivesicular body protein 1A

Customize Table

B S

Location
Cytoplasm

Other

Other

Other

Other

Nucleus
Cytoplasm
Nucleus
Cytoplasm

Plasma Membrane
Cytoplasm
Cytoplasm
Cytoplasm
Cytoplasm

Other
Extracellular Space
Cytoplasm

Other

Cytoplasm
Extracellular Space
Other

Other

Type(s)

enzyme

chemical drug

group

chemical drug

biologic drug

ligand-dependent nuclear receptor
enzyme

transcription regulator

transporter

transporter

other

other

other

other

chemical - endogenous mammalian
other

other

chemical - endogenous mammalian
other

peptidase

chemical - endogenous mammalian

qroup

Symbol AARS1T - NEFL (1/2)

Biomarker Application(s)

efficacy, safety

diagnosis, disease progression,

unspecified application

unspecified application

efficacy, prognosis

unspecified application

efficacy, safety
efficacv. safety

v @

Drug(s)

clascoterone, nandrolone phenpro...

LP-118, AZD0466
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22222 Machine learning pathway

B o B R B

— QIAGEN

D OWﬂ | O ad th e EX"‘T,C,eJL:ﬂar Space

Other

related Genes of CT M—
disease

Upload dataset /

-

——
-

-
-

e
-

——

-~~Reorganiza

- PEiFe?l-puk

Ir?ge:stic n of ethanol
-

~,

)

> O

and Core analysis

Spinal musculars
\\\ \\:\\\\%\"tg \-‘--.‘_

A Ly =~

ARY

b \
\ "\ PLEKHG5

®

Instability of microtubules

30

\ ~
A
v N Nucleus SN

IGHMBP2

~~STAT

-
2. Maturation of neurons
-
@A ==

_____ @

T

Maturation of muscle

ion of actin fila

e facilitation of|synapse

L O

Induction of filopodia

~Contextual fear mema ry

g

~ Stereotypy

ments

excitatory synapses

_-="7 Walking

cells

Hide
Prediction Legend

more extreme in dataset less

@ Increased measurement ()

(@ Decreased measurement ()

more confidence less

@ Predicted activation ()
@ Fredictedinhibition ()

Glow Indicates activity .
when opposite
of measurement -

Predicted Relationships

Leads to activation

= | 0ads to inhibition
Findings inconsistent
with state of downstream
molecule

= Fffect not predicted

Dashed lines = indirect relationship
Solid lines = direct relationship

—— Sample to Insight
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. . < = pas .
00000 Create networks from scratch and test activity in silico \gﬂﬂﬂw‘g@%ﬁt
— QIAGEN .
mM:;M; et 3 C B . * @ | Buld | Overlay |[ PathDesigner | [PatternSearch |View: 53 3¢ B zoom &, @ bxport fp B @y 2

1 —e

New feature:
Cells and Tissues overlay

Predict cell types
associated with the genes
on your network or
pathway using data from
The Human Protein Atlas

« Search for genes

* Build: grow (molecular or disease a
function)

« Search for disease

« Path explore

» Overlay: Molecule activity predictor,
Drug, Cells & Tissues

* Drug: IPAChem View

—— Sample to Insight
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e ®
2VOD® - ‘S =1 B "
00000 Path Designer a7\ Bl 2 (R 8 iz
— QIAGEN _ |
& & / L= #F 1T Figure legend We can add the
% O molecules
4
Path Designer \ Gene type Or n Organe”e
[ Path Designe... Organe"e D Edlt Words type
a 4y B it: §57 o B ¥ ¥ & Buid Overlay View::: % = Zoom: [ Export: il EB @ g » O
V= EDH L A L= 500w v v|/B I U=Z==
A& : Edit: | Cell Art v €
‘ E’ Cell Art
g IVIOIECUIeS vV
. - & o Molecul
&
? am | ine/Relationship
= RS
| Text
A
=1 Cell Art
Fiin P
0 +| Legend
O Background
@ cel
O Nucleus / Vesicle
B il Membrane
:IIS!: Membrane + Nucleus 1
uﬁn Membrane + Nucleus 2

—— Sample to Insight
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900D ®

4444 Path Designer

— QIAGEN

B AMERH

Path Designer

& Path Designe...

a x

ﬁ '|1§ B FEdit O B @ 0 O a[ Build I Overlay ]View: E: EE Zoom: @1 Export: [ ERe a =

[
®
i

& # s =D a a 2 = 5| na v4 v/ B I U

> * @Eétal muécE@
F e
«alle @ardiomy@

|

[T}

IL-8 Signaling D=
1=}

Spin él-}hu_sédié@

5 < ’ f
' b d risdiplam

N

AN

N nusinersen
N

® e

o~

Edit: [ Molecules

Molecule Shapes

O\ 0[O
10 10| Q=C

{
{
{
{
L

> e =<l
HOJEIPEYEAN

| g RS RIS

Fill Color Gradients Weight

f (e =

. Change Selected Molecule Shapes to: { Path Designer Default v ]

Molecule Label

Species-specific ~ Custom

Select Species Qutline color @
Default label v I
Ignore molecules with custom labels

Ignore Custom Qutline

Position Fill Color

—

Apply
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::::: QIAGEN IPA Analysis Match and Land Explorer ‘Eﬂ%g@%ﬂﬁ

— MIA/LEAI

ArrayExpress, GEO, TCGA, SRA, Journal articles and databases such as
LINCS, etc. Clinical Trials, COSMIC, MGD,OMIM , etc.

sSe

Processing, curation and QA |
Curated Findings

-

141,000+ comparison
M M 7 . -
Land Explorer — QIAGEN OmicSoft Studio »  Ingenuity Pathway Analysis ,%
266,592 total datasets from OmicSoft (10,159 newly added).
l Land Repository Datasets Q2 2025 Datasets Q3 2025 Increase
HumanDisease 39,650 40,155 505
+ Explore gene expression levels secselond oo o D= = e .
P g P e RaDisease 10269 10269 * Explore biological findings in public datasets
+ Determine where a target is differentiall e s . . . .
d g v Oncotuman 25,472 2,533 o + Build confidence in your analysis results
expresse OncoMouse 1516 1516 Mak ted insiahts int h d hani
o - reca a5 awsa + Make unexpected insights into shared mechanisms
. Undgrstand how ‘omics data influences Oncoland ncocmu i l1ss e between studies
survival ClinicalProteomicTumor 3090 3419
. . ot Dorved Models + “Anti-matches” may provide insights
+ Identify mutation status of a target e = yP 9
SingleCellHumanUmi 89,283 88,525 -758*
Sir\g\e Cell Lond Sing\eCeHHumanHCL 1476 1476
SingleCellMouse 8l 8l
SingleCellMouseUmi 23,242 29,481 6239
Normal Cells and Tissues Human Tissues (GTEx) 1312 2937 1625

*Duplicate datasets removed in Q3

—— Sample to Insight
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v Fndgene SMADY QSeach  Somesic Maston Distrbuson v e

OChatSetng *  Groupng Tunor Tipe v Tl o Dee Ouwsons

] - c
DNA-Seq Somatic Mutation Distribution for SMAD4 by Tumor Type

Cell line expression

—— Sample to Insight
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Tumor expression

Percent Survival By SMADS Somatic Mutation [ONASeq] Status

Hematopoietic expression (BluePrint)
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IPA with OmicSoft Land Explorer

— QIAGEN

Genes and Chemicals  Diseases ang Functions ~ Pathways and Lists ~ Datasets and Analyses
_— = QIAGEN Land Explorer 90088
Create New.., EGFR search Advanced Search |[B QIAGEN
Project Margger | Search Resuts - 0 x
AL REtTE Tenes and Chemicals
My Projects
smh miRBA Add To My Pathway Add To My List Create Dataset BioProfiler Interaction Network Activity Plot ‘ B £ 1-100(1/2) v D
CMU_Hung RNAseq The search for EGFR matched 158 items,
(DARDS s # Symbel Matched Term Synonym(s) Entrez Gene Name Location
exosome miRNA 2
exosome miRNA 1 EGFR EGFR, EGFR will, EGFR1, Egfr, HER1 (EGFR) 9030024/15RIK, C-ERBB, EGFR1, EGF receptor, EGFR Il epidermal growith factor receptor Plasma Membrar

EGF-TK, epidermal growth factor receptor, ERBB, ERBB1, Erbl,
ERRP, HERT, HERT(EGFR), MEMA, NISBDZ, PIG61, wa-2, Wa3

2023-demo

Isoform
HTCH_Dr.Liu_2022-12-16
NDMC1020
CGU_20221018
TMUDB16

BIONET

CMUHuang

» Choose which you want

OmicSoft Land Explorer: Sample-level experimental data

Data Type / Data Source

RNA-seq expression:

Microarray expression:

Differential regulation:

Alteration frequency:

Survival by expression:

Single Cell differential regulation:

Protein expression:

Normal Tissue

Solid tissue (GTEX), Solid tissue
(HPA), Blueprint

Solid tissue (GTEx)

Solid tissue (GTEx)

Human Cell Landscape (HCL), Tabula
Sapiens

Solid tissue (GTEX)

Cell Lines

Cancer cell lines (CCLE)

Cancer cell lines (CCLE), Cell lines
(Other)

Treated cells (LINCS)

Cancer cell lines (CCLE), Cell lines
(Other)

Cancer cell lines (CCLE)

Ongglogy Consortia

TCGA, TARGET, BeatAML, ICGC,
CGCI, CCLE+GTEX+TCGA,
ENCODE RNA-associated gene
knockdown

TARGET, expO, METABRIC,
CCLE+GTEX

TCGA, TARGET, ENCODE RNA-
associated gene knockdown

TCGA, TRACERx, BeatAML, ICGC,

TARGET, METABRIC
TCGA, BeatAML, TARGET, CGCl

Oncology Studies

General oncology, Mouse studies

General oncology, Metastasis, Mouse
studies

General oncology, Metastasis, Mouse
studies

General ancology, Metastasis

General oncology, Clinical outcomes

Human Disease (UMI), Human
Disease (non-UMI), Mouse Disease
(UMI), Mouse Disease (non-UMI)

General oncology

Disease Studies

Human disease, Mouse disease, Rat
disease

Human disease, Mouse disease, Rat
disease

Human disease, Mouse disease, Rat
disease

Human Disease (UMI), Human
Disease (non-UMI), Mouse Disease
(UMI), Mouse Disease (non-UMI)

—— Sample to Insight

IPA Gene View :OmicSoft Land Explorer
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B ;\.:,ééé a7 | it B (R 811 .

j st Find projects by curated metadat X + — ] X
= g A - 3 A i Al = cco
=~ O @ htips//omicsoft-explorer.ingenuity.com/overview/0 an A % 3 = z 'd
OmicSoft Explorer Help Gene Chen
A
Saved queries «|  Find projects by curated metadata
There are no saved queries Experiment themes v Data types v Database groups v
eywords fo build the search que
Saved gene analyses Add keywords to build th h query
There are no saved gene analyses X o
PrOJecT distribution Group by Therapeutic area v Subgroup by Data type ~ See 11421 projecis

Saved comparison analyses Oncology Pulmonary Rheumatology Dermatology

There are no saved comparison LD Letber=y Microarray Microarray Microarray

analyses

Saved differential expression

RNA- =
match analyses seq RNA-seq

There are no saved differential

. ich | Single Cell - : : Psvchi
expression match analyses N — Infectious Disease ( sychiatry

" Mi RNA-s... Mi Z

Hematology/Coagulation Microarray reroarray = Ll )

Microarray
Single Cell Sequence.. miRNA-seq

Proteomics RNA-seq
Endocrinology/Metabolism/Bone
Microarray RNA-seq
Cardiovascular Disease Urologic NA

Gastroenterology Microarray RNA-seq Microarray RNA-seq RNA-s.. | Microa... | S

Microarray RNA-seq

Ophthalmology Infectious Diseas...
RNA-seq Micro... | Si... Microarray RN...

— Example searches:

Normal tissue expression with RNA-=seq data, in human tissue Experiments in normal human lung tissue (clinical samples)



IPA with OmicSoft Land Explorer

S S B L R B {1

— QIAGEN

—— Sample to Insight

TCGA-B38-G33
Land selection

Search bar View selection

(’ Select land | TCGA B28_GC23

Y Custom v | ¥% Add Filter v Apply

Find gene | egfr

Q, Search Gene FPKM -

= Menu

1 Chart Setting | v

Sample

Grouping | Tumor Type v | Trellis | No Trellis -

Show PValue

Download

View controller

|/ Jovarian serous cystadenocarcinoma (OV)
[¥]pancreas adenocarcinoma (PAAD)
[Jpapillary renal cell carcinoma (KIRP)

[/Jpheochromocytoma and paraganglioma
(PCPG)

[Iprostate adenocarcinoma (PRAD)
[Jrectum adenocarcinoma (READ)
[renal clear cell carcinoma (KIRC)
[¥]sarcoma (SARC)

[Y]skin melanoma (SKCM)
[Jtesticular germ cell tumor (TGCT)
[/Jthymoma (THYM)

[Jthyroid carcinoma (THCA)
[/Juterine carcinosarcoma (UCS)
[Fuveal melanoma (UVM)
[/]-missing-

Check all Check None Invert
[temale
[Jmale

MNA

a

Metadata :
fitering .

Tissue B

Gene FPKM for EGFR by Tumor

GBM - TR OGO LT B8 %S
LGG~ 0 % * @ UROIART T EhHeES Sme® e ST eos
HNSC- . o @9 oSBT TTERSS O e ihe
KIRC - . o o PQPETIIT I BRIET N w e o
ESCA- & Wl I T Thaein$e 't £ %o @
Luse- f2 o, & PUSTHYIIT I TIIRIGESTS * Peai®
MESO- @ ST T T dRER e
CESC- * seeg® Wt HT EENTTTTT T NEED%e ° e o o
LIHC - . ®o o SagEReE T D Yt
LUAD - o @ % o P FREMNTT T TENI0AASse 0 0
THCA- *  CoimEERETTTRRNEN
THYM - . e ® ofRNT T EN¢scde
PRAD- OO TTTTD Res e
KIRP - . %o o ATTE SRS
& cHOL- . . o LI T e
l?STAD— ® * o tup TRERTTILTONG Ce™
2 BLCA- o %00 @RS T T T I DEGE@enTe £ e o
2 KICH- . 0t Sl R TLE0FS o .
PAAD- . ® * eRQIT M8 see o
SARC- . Be® o 0 BTG T T TASSE S0 0 °
READ - ¢ O @ TN,
ucs- . S e @
ACC- e UMY Tl Te®dfse
UCEC- 0%y @B CHIRNRETTIT T TN e .
ov- ® se RO T WINEISRe, o

BRCA- pa I S e g s st e o B * es o

TGCT- ot BE T I S e" ™, i e
PCPG - T C—- L T LR
DLBC- LI R
SKCM - T SERE. T T T @ e ¥ . e
uvM - LSBT T el G
LAML- ghgare %
4 2 0 2 4 6 8 10

Gene Expression (LOG2(FPKM+0.1))

https://explorer.omicland.com/IPA/Home/MainPage?landMame=TCGA_B38_GC33BigenelD=EGFR&viewlD=RnaSeq_Transcript.SeneVariableBigrouping=Tumor Typeéitrellis=MNo Trellis

iz

oN-N NoN N N

Pownload data for current view

Additional Metastatic
Additional New Primary
Metastatic

primary Blood Derived Cance...
Primary Tumor

Recurrent Tumor

Solid Tissue Normal

box
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00006 IPA with OmicSoft Land Explorer A\ Bt B (R 43

— QIAGEN
* Through DiseaseState filter, to observe the expression difference of EGFR gene in cancer type
in TCGA

« Select a specific experimental group to view more detailed information.

( Select land  TCGA _B38_GC33 v Findgene egfr Q Search Gene FPKM v % = Menu
Y Custom v | #% AddFilter = v Apply & Chart Setting | ¥ Grouping | Tumor Type v | Trellis | No Trellis v Show PValue Download
Saritle ® Metastatic 4
P @® Primary Tumor
SIS a @® Recurrent Tumor
@ Solid Tissue Normal
Tumor Type X B box
Sample Type v
DiseaseCategory v
[Check All Check None Invert § ¢
acute myeloid leukemia (LAML) LUAD P
adrenocortical carcinoma (ACC) ®
bladder carcinoma (BLCA) ;
[7)breast invasive carcinoma (BRCA) 'g'
cervical squamous cell carcinoma (CESC) | =
cholangiocarcinoma (CHOL)
chromophobe renal cell carcinoma BREAT o ®®
colon adenocarcinoma (COAD) °
Al
diffuse large B-cell lymphoma (DLBC) — x
endometrial carcinoma (UCEC) D Export 1o Fxce HL Select Columns
esophageal carcinoma (ESCA) ) .
SamplelD : | SubjectiD : | Tumor Type :  Sample Type : | CNV Call : | GenelD :  GeneName :  Expression
gastric adenocarcinoma (STAD) z
. TCGA-A2-AOD1-01A TCGA-A2-A0OD1 BRCA Primary Tumor Amplification ENSG00000146648.18 EGFR 439.373199462891
glicblastoma (GBM)
head and neck squamous cell carcinoma TCGA-AC-A2QH-01B TCGA-AC-A2QH BRCA Primary Tumor Diploid ENSG00000146648.18 EGFR 1703.68493652344
(HNSC)
hepatocellular.carcinoma (LIHE) TCGA-D8-A143-01A | TCGA-D8-A143 BRCA Primary Tumor Amplification ENSG00000146648.18  EGFR 1030.41870117188
low grade glioma (LGG) TCGA-E2-A150-01A TCGA-E2-A150 BRCA Primary Tumor Amplification ENSG00000146648.18 EGFR 518.170043945313
Iung adenocarcinoma (LUAD)
lung squamous cell carcinoma (LUSC) i
malignant mesothelioma (MESO) « “« ° Page 1 of 1 > » 200 v  items per page 1-4of 4items
v
—— Sample to Insight
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44444 SURVIVAL ANALYSIS RESULT IN TCGA DATASET B MER

— QIAGEN
TCGA_B38_GC33

(’ Select land  TCGA_B38_GC33 v | Find gene | egfr Q, Search RNA-Seq (Survival View) v | B
Y Custom v | *% Add Filter v Apply L Chart Setting | ¥ | Grouping Tumor Type Trellis  No Trellis Show PValue Download
‘ Sample i i
Percent Survival By Expression Change of EGFR
Search...
1_
SamplelD v
SubjectlD v
0.8-
Tumor Type &
Sample Type v
DiseaseCategory v g 0.6-
I g
DiseaseState v v
@
Gender & E 0.4-
Race &
TissueCategory v ' i L = A ——— ‘ |
0.2- ; f —=
Tissue v
Tumor Or Normal v
0_
£I] 2|k 4lk 6lk 8Ik ltl)k
Time (Days)
—— Down {2539) —— NoChange (4970) —— Up (2494)

= Menu

—— Sample to Insight
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Analysis matching &7\ B B [R) B Az

— QIAGEN
Automatically discover other IPA Core Analyses with similar (or opposite) biological results as compared to yours, to help
confirm your interpretation of the results or to provide unexpected insights into underlying shared biological mechanisms

Expression Analysis - EEC P32 Tumeor vs Norm RPKM_1050 - 2021-03-30 10:58 £ - O X

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

Customize Table o B z-sc...| 9712 - 35.7 (1/703) w
Analysis Name T Project T X case... T % casetn. 7 % casetn, 7 % caset., T % comp... T X comp... T X CPiz.. 7% UR(z.. T % CNfz. T % DE(-.. T% ¢+ z. T X DM(@Ez. T ¥
1358- normal conYQd r?ganoid] 3-D cultu SingleCellHumary,. normaj contral . kidney organ... 3-D culture Cluster vs Ot... nephron pro.. . 50.00 52.09 46An a|y$ i S 47.23 25.79
19- normal control [skéletal muscle] MA 8925 RatDisease Aﬁa sl S skeletal muscle MNA Treatment vs... TreatTime[da.. GSES7816.GPL1https:/fiwww... 55.90 45.83 38.73 2 46,93 15.79
&71- normal contra|l i3l ggi i air lig SingleCellHuman... normal dontrol bronchial epi... airliquid int... Cell Typevs.. pulmonaryio.. G5 e)tng 55.90 48,99 30.00 51.57 46.62 13.41
654- normal contu[axasiEISair ligr SingleCellHuman... normal contral bronchial epi... air liquid int... Clustervs Ot.. pulmonaryio.. GSQQJMS:HWWW.." 55.90 48,99 30.00 51.57 46,62 13.41
25- hepatocellular carcinoma (LIHC) [liver] MA 116 OncoHuman hepatocellul... liver MA Treatment1 v.. Cellline:Infec... GSE20948.GPLE http:/fwww.... 55.90 52.92 26,46 50.53 46,45 16.87
5349- intrahepatic cholangiocarcinoma [liver] 53« SingleCellHuman... intrahepatic ... liver Cell Type vs ... oytotoxicT ce.., 51.12 24,49 53.59 46,28 31.02
{ 13-normal control [skeletal muscle] NA 8919 RatDisease normal control skeletal muscle MNA Treatment vs.... TreatTime[da... 57.45 30.00 15.11
3645- normal control [embrya] differentiation me SingleCellHuman... normal control embryo differentiatio... Clustervs Ot.. embryonicst.. 56.67 31.62 27.78
| 3682- normal conigs N gotiation me SingleCellHuman... normal control embryo differentiatio... Cell Typevs.. embryonicst.. el 31.62 27.78
i 87- disegg 4 HumanDisease disease contr.., airway epith... Treatment1 v.. SamplingTim... 50.99 30.00 18.48
| 8219- SingleCellHuman... normal control retina MA Cluster vs Ot... retinal rod ce... 40.00 31.62 18.65
20- ng RatDisease normal control skeletal muscle MNA Treatment vs... TreatTime[da... 50.14 30.00 14.43
{ BB57- b SingleCellHuman... osteoarthriti, synovial mem.., Cluster vs Ot... synovial fibr.., 53.85 31.62 16.44
23- ng HumanDisease normal cg foreskin 4-thiouridine  Treatment v.. SamplelM'ater.., 53.96 30.00 15.61
1- pro MetastaticCancer prostate prostate L Disease vs. N... LandSam 7. 57.45 33.17 34.62
2- nep HumanDi--==~ nephraoli papillary duch 53.85 30.00 24,88
8e7a- singleCellHuman... colorecta colonrect: com pare 5831 3317 33.85
1388- SingleCellMouse... normal contrd embryo 56.57 22.36 13.38
10818 SingleCellHuman... normal control pladder e apm m e pemme = 54.77 22.36 26.44
216-b OncoHuman breast carcin... breast de  tinib Treatment vs... Cellline:’ _.a.. 4: 20.00 839
1- norm MouseDisease normal control lung MA Treatment vs... ExperimentG... 4491 22.36 12.46
161- lun o i SingleCellHuman... lung adenoc... lung MA Cell Type vs ... unassigned c.. 41.46 26,46 25.93
5368- normal control [fetal testis] 5367 SingleCellHuman... normal control fetal testis Cluster vs Ot... unassigned c... 61.64 47.96 21.80
23-nornwmgrpﬁﬁ%l‘ibrﬁnknown RatDisease normal control heart MA Treatment vs.... TreatTime:5u... 42,00 36.06 12.79
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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sesse Analysis matching

=

|.l

e=3ESE S

— QIAGEN

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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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
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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

ssees
0080e
QIAGEN

- o

®
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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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— QIAGEN

What’s new in the QIAGEN® Ingenuity Pathway Analysis Fall Release (2024)

a7 | it B (R 811

IPA interpret

QIAGEN IPA Interpret

—  Sample t¢

Dataset @
3891 genes passed cutoffs (1706 down and 2185 up)

Cutoffs: Expr Log Ratio <-1.0, >1.0, Expr False Discovery Rate (q-value) <0.05

X Axis:

value [-log10]

Exprp

Dataset molecules

Expr Log Ratio

300

250

200

150

100

Name A

Filter

AlIBG-AS1

A2ZM

AAGALT

AAAS

AACS

Y Axis:

Expr pvalue

@ Down-regulated @@ Up-regulated

L
r T T
13 -10 -5
Entrez Gene Identifier
Filter Filter
A1BG antisense RNA 1 A1BG-AS1
alpha-2-macroglobulin AZM
alpha 1,4-
galaciosyliransferase AAGALT
(P1PK blood group)
aladin WQ repeat s
nucleoporin
acetoacetyl-CoA AACS

Expr Log Ratio

Expr pvalue
Filter <

0.47

9.3%-6

1.69e-7

4.85e-17

Not analysis-ready

View Details =

&

O

Clear
Labels

Expr Log Rafio

Filter abs. =

0.15|

a211

1071

1471

004/

Molecule Type
Select items v

other

other

enzyme

other

Anzvme

Want to analyze your own data? Gene Chen Logout

View Details =
Graphical Summary @

&

Gastrointestinal tumor
Digestive organ tumor

! inal neoplasm| f inal cancer|
e

e
(Urinary tract cancer| (Extracranial solid tumor|

|Extraadrenal retroperitoneal tumor|
Advanced malignant tumor
urinary tract tumor|
[VET of = )

L )

Al suggests the following synopsis of this network:
Top Biological Themes
Theme 1: Tumor Hierarchy and Progression

This network showcases the interconnected nature of different types and stages of tumors, particularly focusing on abdominal,
gastrointestinal, digestive organ, and urinary tract tumors. Each link in the network indicates a progression or regression in the severity or

spread of the cancer fissues, highlighting the multi-layered hierarchy of tumor development.

Theme 2: Cancer Metastasis Dynamics

The decrease in advanced malignant tumors leading to a decrease in metastasis illustrates the dynamic nature of cancer spreading

processes within the body. By identifying key factors in malignant tumor progression such as extracranial solid tumors and gastro intestinal
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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

(O U1 A WN P

Z-score

P-value

Overlay molecules
Percentage overlap
Pathway type

Total pathway size

Bubble size

Overlapping molecules

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

16.52 % (19/115)
Overlapping Molecules 19

Percentage overlap

Total Pathway Size 15

More filters

Overlapping molecules "

® &
Figure Legend
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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24 November 2025
.:::: IPA interpret in upstream regulator

F) 8hAsy
Q Yool

— QIAGEN

v o QIAGEN IPA Interpret

Upstream Regulators

Potentially activated or inhibited upstream molecules driving differential changes in the dataset

Regulator Molecule Type Pvalue A

Filter Select items v Filter <
FIRRE other 2.52e-20
PTPRR phosphatase 1.42e-16
miR-3648 (miRNAs w/seed GCCGCGG) mature microRNA 3.56e-10
TP73 transcription regulator 1.91e8
NTRK1 kinase 6.59e8
coLa other 32607

Upstream regulator representation

FIRRE Figure Legend (B

GeeE C=F1 (K

EDF1
CHTF1E A - D
ccDCess ,
- ¢ FBXLIS
Cc2D1A ' ¢
. FOXP4
> GNB2
CAPN1 v
- HMGA1
ARHGAP45 v
- _(iNTsi
ADCKS _
. LYPLAZ
= MAP2K2
TSC22D4
" MED2
TRAED i
« MRPL4
TFED
RPS15) |
REMIO )

PRRI2 5p1Ra7 0101 "o

Activation z-score
Filter abs. >
6.08 1
591
-5.29

4.88

5981 1

-1.80

Percentage overlap
Filter >
40.22
3398
25.45
13.29
15.21

26.09

[«

AL RS

Want to analyze your own data? Kristin O'Malley Logout

® L

Overlapping molecules Total known tfargets

Filter > Filter >
37 92
35 103
28 110
&9 519
47 309
18 &9

FIRRE network
Al suggests the following synopsis of this network:

Top Biological Themes in the given Biological Network

Gene R and Expi

The relationships suggest that FIRRE (Functional Infergenic Repeating RNA Element) is a significant
regulator of various genes, affecting their expression. The broad range of genes influenced by FIRRE

indicates a complex regulatory role.

Metabolic Pathways

Several of the genes such as ACADS (Acyl-CoA Dehydrogenase) and PGLS (6-
Phosphogluconolactonase) are involved in metabolic processes. The increase of these genes implies

FIRRE may play a role in regulating metabolic pathways.

Signal Transduction
Genes like MAP2K2 (Mitogen-Activated Protein Kinase Kinase 2) and CSK (C-Src Tyrosine Kinase) are
key components of signal fransduction pathways. FIRRE's impact on their activity suggests a role in

cellular response mechanisms.

Immune Response

CSF1 (Colony Shmulanng Factor 1) and NOS2 (Nitric Oxide Synthase 2) are crucial for immune system
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IPA interpret in upstream regulator

Upstream regulator representation &,

TP53 Figure Legend (1009 Layout: U Subcellular Location v ﬂ

Organic
Extracellular Space 9

GLIPR1 LAMCT %

THEST Radial

ENA L - - Subcellular Location
(Ecmy
_SERF’INE1
IGFBPT -
Plasma Membrﬁ Subeellular Location v
s
TNFRSF10B
ITGAS SLC16A1 HLAB Orgﬁnic
e — Radial

DHCRT [RBC "
(] ) Subcelulr Location
IRS1 SELS

- HMOX1 NYNRIN

e SPC2A
ez
Ea0
- (cAsPi)
UBEZC
(umeac] RPSZ7L
HSPAZ I
Nucleus

[FoxF1)
o)
E=s G N -

CORNTA
%) L UsF2) 2l
) a @

—

TP53

The Role of TP53 in Cellular Regulation and Tumor Suppression + AlSuggested
Cell Cycle Regulation
The decrease of TP53 leads to a decrease in genes such as CDK4, CCNB1, and AURKB, which are

crucial for cell cycle progression. This suggests that TP53 plays a significant role in regulating the

cell cycle, preventing uncontrolled cell division, a hallmark of cancer.

DNA Damage Response and Repair

TP53 is known to be involved in DNA damage response. The decrease of TP53 results in
decreased activity of genes like RAD51 and FANCD2, which are essential for DNA repair

processes, indicating TP53's role in maintaining genomic stability.

Apoptosis and Cell Death

The decrease of TP53 leads to decreased activity of CASP1 and FAS, both of which are involved in
apoptotic pathways. This highlights TP53's role in promoting apoptosis, a critical mechanism for

eliminating damaged or cancerous cells.

Tumor Suppression and Oncogenesis

The network shows that a decrease in TP53 causes an increase in BRCA1 and CHEK2, both of
which are involved in tumor suppression pathways. This suggests that TP53 is a central player in

preventing oncogenesis by regulating other tumor suppressor genes.

Metabolic Regulation and Stress Response

The increase in genes like HMOX1 and GCLC upon TP53 decrease suggests a role in metabolic
regulation and oxidative stress response. TP53 may influence cellular metabolism and the

antioxidant response, which are crucial for cell survival under stress conditions.

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



IPA interpret Canonical Pathway Bubble Plot (2025 summer release)
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— QIAGEN

IPA interpret in Upstream Regulator

If we selected a upstream regulator, there was show molecules which affected by FGF7

Dataset molecules for TP53

Showing all 72 molecules
Name &

Filter
AKTY
APOBEC3C

AURKB
BRCA1
CASP1
CAV2
CCN2
CCNB1
CD82
CDK4

Powered by QIAGEN Digital Insights

@ 0N0E All Dinkis Dacacad

—— Sample to Insight

Entrez Gene

Filter

AKT serine/threonine kinase 1

apolipoprotein B mRNA editing enzyme
catalytic subunit 3C

aurora kinase B

BRCA1 DNA repair associated

caspase 1

caveolin 2

cellular communication network factor 2
cyclin B1

CD82 molecule

cyclin dependent kinase 4

QIAGEN IPA® Interpret is for melecular biolegy research use only and not intended fer the diagnesis, prevention, or treatment of disease. Use of this content, analyses and / or results herein are subject to the QIAGEN Digital Insights User Agreement

[P

Identifier

Filter

AKT1

APOBEC3C

AURKB

BRCA1

CASP1

CAav2

CCN2

CCNB1

CDs2

CDK4

S R S

Expr p-value

Filter <

1.44e-4

7.69e-20

1.62e-22

0.04

2.00e-30

4.84e-3

14le-1

0.04

1.13e-4

2.00e-30

R S T SR I S

Expr Log Ratio

Filter abs. =

0.631

0501

-6.69 I
0971

7.39 I
0.831

-6.04 I
-4.32 [l
-6.00 N
-9.17 I

Expected

Select

Up

Down
Down
Up

Up

Down

Molecule Type

Select

kinase

enzyme

kinase

transcription regulator
peptidase

other

growth factor

enzyme

other

kinase

[P

Location

Select v

Cytoplasm

Unknown

Nucleus

Nucleus
Cytoplasm

Plasma Membrane
Extracellular Space
Cytoplasm

Plasma Membrane

Nucleus

Privacy Policy Trademarks & Disclaimers Terms & Conditions
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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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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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ConmgEL? Al sl R
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C200d
oo000
QIAGEN

A

HOME

QIAGEN IPA Interpret

Available Analyses

@ Analyses

Showing all 317 analyses

Project
Filter
Estradiol project

Compound treatments

Example Analyses

Example Analyses

Example Analyses

Stuart’s CWS analyses

Analysis Name
Filter

12hr - Estradiol (E2) treated MCF7

CDDO-me vs vehicle 2024-10-22
145429 - 20250912 10:37 AM

Tabula sapiens NK cell (cluster) vs others
- 2025.09-09 12:05 PM

PDAC Liver metastasis vs normal liver -
2025-09-09 12:04 PM

CDDO-me vs vehicle - 2025-09-09 11:33
AM

TGF-B2 vs control 2024-10-22 - 202509-

05 09:20 AM

Getting Started

What is IPA Interpret?

Powered by QIAGEN Digital Insights

—— Sam
P @ 2025 All Rights Reserved

QIAGEN IPA® Interpret is for molecular biclogy research use only and not i

Type
Select

Expression

Expression

Expression

Expression

Expression

Expression

Welcome to IPA Interpret

Transform complex omics data into meaningful biological insights

Analyzed Genes

Reference Set

v Filter 2 Select v
564 Ingenuity Knowledge Base (Genes Only)
4an User Dataset
98 User Dataset
929 User Dataset
4an User Dataset
1220 User Dataset
N QIAGEN IPA Interpret is a shareable overview of the
key analyses and actionable insights from a QIAGEN
ded for the diagnosis, p ion, or tr it of di

are subject to the QIAGEN Digital Insights User Agreement https: //www.qiagen.com/us/knowledge-andsupport/ordering-support/bioinformaticstc

Use of this content, analyses and / or results herein

Owner
Filter

Me

Me

sample_analysis@ingenuity.com

sample_analysis@ingenuity.com

sample_analysis@ingenuity.com

Privacy Policy Trademarks & Disclaimers Terms & Conditions

Help FirstName LastName +

Last Activity ¥
Select v

Fri Sep 12 17:04:03 GMT-7 2025

Fri Sep 12 10:37:19 GMT-7 2025

Tue Sep 09 02:05:51 GMT-7 2025

Tue Sep 09 02:04:50 GMT-7 2025

Tue Sep 09 01:33:42 GMT-7 2025

Fri Sep 05 09:24:51 GMT-7 2025

CDDO-me treatment of mice (Iver) e
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[ Cutoffs: Expr False Discovery Rate (qvalue) <0.01, Expr Fold Change <-2.0, >2.0 ]
ADAMTS16 7
X Axis:  Expr Log Ratio v Y Axis: Expr p-value v Clear Selection O
Entrez Gene Summary:
@ Downreguiated @ Up-regulated Not analysis-ready This gene encodes a member of the ADAMTS (a disintegrin and
100 ) metalloproteinase with thrombospondin motifs) protein family.
F'E.LN ADAMTS family members share several distinct protein modules,
C1R
a0 o | including a propeptide region, a mefalloproteinase domain, a
. disintegrin-like domain, and a thrombospondin type 1 (TS) motif.
(=]
2 &0 4 Individual members of this family differ in the number of Cterminal
% c1s TS motifs, and some have unique C-terminal domains. The encoded
=
S 40 "’-NEUA i preproprotein is proteolytically processed to generate the mature
g8 0
| co . & e ‘ ADA':TSW protein, which may inhibit chondrosarcoma cell proliferation and
-]
20 . . . migration. This gene may regulate blood pressure. [provided by
CXCL11 F8 FGF21
ow ° 3 ° ® ° RefSeq, May 2016]
e o |l
{] r T T N . T T 0T T T 1
A1 10 -5 0 5 10 11 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 p-value Discovery Rate (q-  Expr Fold Change  Expr Log Ratio Expr Other Molecule Type Location Analyzed
vesberet
Filter Filter Filter Filter < Filter < Filter < abs. = 30 Filter abs. = Filter < Select v +1w Select A 4
APOLS apolipoprotein L& ENSECAGO00000  8.0%e-11 1.43e-6 4.02¢9 -303.7 Il -8.25 [ 3 transporter Extracellular Space  Yes
18752
BPIFB4 BPI fold containing  ENSECAGO00000 4.29e-6 0.08 B.50e-5 37241 522 I 3 other Extracellular Space  Yes
— Samp|e to | family B member 4 17316
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Using machine learning (ML) to mine the QIAGEN Knowledge Base, creating ~1500 disease, phenotype and function pathways

all within the Ingenuity Pathway Analysis (IPA) software.

Exyscwibolar Space

o

B u Exocylosis of Webel-Palade bodies
F10 IL1RN
PG 18 CaAIC4B » &
TNE Ralease of nilnic oxde
Provma Memtsare .‘ - .
18 Promflacnmaltory response
ADRA1B ADRATA l Preduction of nitrite
ADRAD ADRAZB s Generation of supéroxide
Aoeiah ey
IFNGR1 + Faver
FCGRIAFCGR3B. - purapinsts of bone marrow-dedved macrophages
F2RLY AR ABCC2 v
CSF3R . 3 IRAK2 . Damage of genitaurinary system .
+ L6 . TLRT . . Activation of vascular endothekal bssue
: co14 TNFRSFIA
Endotoxemia TLR4 . ITGAL Clearance of Haemophilg mfluenzae
> yost ~ACAM1T - - — - Apoploss of mictogha .
‘ . Response of fibroblasts

CYP2CE &
CARDS
Nucteus
- e )
SiAT Amce il CITED2
as IRF3 25
o Gm21596Hmgh1 &=
TICAMY ] NFKBIB
MEOX2

© 00T SN M gt rew—

Incraased locallzation of ALT

Quantity of IL-6.in biood

. Growth of Chlamydia pneumoniase
Recruitment of neutrophils

Kﬂing of Listena monocylogenes .

NFKBIE

Activation of bone marow-derived dendritic cells

IkappaB kinase/NF -xappaB cascades

—— Sample to Insight
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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




11/ 24/ 2025
0000.
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X Axis: Expr Log Ratio

v Y Axis: Expr pvalue v

@ Down-regulated @ Up-regulated Not analysis-ready

‘ Clear Selection ) I

Expr Other

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, Elc1y, Elevl,
MLC1s, MLCTSB, MLCTV, MLCIV, MLC-IV/sb, Mylc, Mylclv, myosin
light chain 3, myosin, light polypeptide 3, rVMLC1, VELC,
Ventricular Myosin Essential Light Chain, VLC1, VLCI

Memhar nf
Molecule Type Location Analyzed
Filter < Select v Select v Select v
1 other Cytoplasm No
1 other Cytoplasm No

300 —
250 .
g 200 .
o
o
-é- MYL3
(-]
% 150 B
-
<%
2 10 | MY.LKS
e  MYL4
* 0
50 . »
MYH2 o MYO18B > >
Y ] s 9
0 — —- ; ; 2 : —
-16 -15 -10 -5 0 5 10 15 16
Expr Log Ratio
Dataset molecules
Showing 73 of 27087 molecules
Expr False
Name & Entrez Gene Identifier Expr p-value Expr p-value Discovery Rate (q-  Expr Fold Change  Expr Log Ratio
value)
Filter myosin Filter Filter < Filter < Filter < Filter abs. > Filter abs. =
protein C3 1
MYBPH myosin binding ENSG0000013305  3.53e-3 1.00 9.24e3 115.20 .85
protein H 5
MYBPHL myosin binding ENSG0000022198 2.06e-3 1.00 5.6%9e-3 9.46 3.24 0
) protein H like 6
— Sample to Insight
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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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-

_seseee Formatting proteomics data before uploading to IPA S\ B R B

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

BHEBD \5 A H B R S

— QIAGEN

Analyzing GWAS risk loci using IPA

Hand on Case Study

—— Sample to Insight
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nature genetics

Article

3

https://dol.org/10.1038/541588-023-01314-0

Multi-ancestry genome-wide association
analysesimproveresolutionofgenesand
pathways influencing lungfunctionand
chronicobstructive pulmonary disease risk

Received: 12 May 2022

Accepted: 25 January 2023

Alist of authors and their affiliations appears at the end of the paper

Published online: 13 March 2023

[® Check for updates

Lung-functionimpairment underlies chronic obstructive pulmonary
disease (COPD) and predicts mortality. In the largest multi-ancestry
genome-wide association meta-analysis of lung function to date, comprising
588,452 participants, we identified 1,020 independent association

signals implicating 559 genes supported by =2 criteria from a systematic
variant-to-gene mapping framework. These genes were enriched in 29
pathways. Individual variants showed heterogeneity across ancestries,

age and smoking groups, and collectively as a genetic risk score showed
strong association with COPD across ancestry groups. We undertook
phenome-wide association studies for selected associated variants as well as
traitand pathway-specific genetic risk scores to infer possible consequences
ofintervening in pathways underlying lung function. We highlight new
putative causal variants, genes, proteins and pathways, including those
targeted by existing drugs. These findings bring us closer to understanding
the mechanisms underlying lung function and COPD, and should inform
functional genomics experiments and potentially future COPD therapies.

Lung-function abnormality predicts mortality and is a diagnos-
rion for chronic obstructive pulmonary disease (COPD)’,
is the most prevalent respiratory disease globally’ and lacks
disease-modifying treatments. Although smoking and other environ-
mental risk Factors for COPD are well known and genetic susceptibility
ized, the P ys underlying COPD are incom-
de d. As withother complextrai hasbeenalack
afances(ral diversity in genome-wide association studies (GWAS)’
of lung function® . Multi-ancestry studies improve the power and
fine-mapping resolution of GWAS and increase the prospects for predic-
tion, prevention, diagnosis and treatment in diverse populations™*”.
Understanding of the genes, proteins and pathways involved in

of causal genes as well as the variants and pathways that impact gene
function and lation. Although d din sili Is to con-
nect GWAS signals to causal genes are improving, the findings from
different datasets and tools have lacked consensus®”, highlighting
aneed for frameworks to integrate functional evidence types and
compare findings".

Aggregation of lung-function-associated genetic variants intoa
genetic risk score (GRS) provides a tool for COPD prediction”. When
a GRS comprises many variants, partitioning the GRS according to
the biological pathways the variantsinfluence could provide atool to
exploretheir diffe traits through
ph:nome -wide association studies (PheWASl Justas PheWAS of indi-

disease-related traits underpins modern drug devel Ahigh
yield of genetic-association signals, improved signal resolution and
integration with functional evidence assist confident identification

tic variants predicts the consequences of perturbations of
specific protein targets, informing assessment of drug efficacy, drug

safety and drug repurposing”, PheWAS of pathway-partitioned GRS

e-mail: nick.shrine@leicester.ac.uk; martin.tobin@lei ac.uk

49 cohorts:

39 EUR, n= 475,
4 AFR, n=8580 (1.5%)
2 EAS n=835270 (14.5%)
1 SAS n=47270 (0.7%)
4 AME, n=14 682 (2.5%)

G45  (30.8%)

Sample-size weightad
mata-analysis

Sentinel variants from 1,020 lung-function signals

|

Investigation of the
aggregate effect of
lung-function-associated
variants' GRS scores

Meta-analysis rasults

for 65.8 million SNPs

Nature Genetics | Volume 55 | March 2023 | 410-422

410

(MAC = 20 and imputaticn INFO =0.3)

Conditional analysis in each 2-M b region
containing & SHP with P < 5= 1077

Conditionally independant signals with P < 5§ = 1077
446 FEV,, 385 FVC, 476 FEV,/FVC, 242 PEF

Co-localization of signals across traits

1.028 independent signals across traits
226 FEV,, 233 FVC, 408 FEV,/FVC, 140 PEF

Exclude 8 smoking-driven signals

1,020 independent non-smoking-driven signals
223 FEV,, 251 FVC, 406 FEV,/FVC, 140 PEF

Walghtad by
FEV /FVC

Clinical relevance in
COPD and across
GRS associations of
differant ancestries

in thie LK Biobank and
COPD case-control
studies

*

559 putative causal genes
(genes with =3

variant-to-gene criteria
shown in Fig. 2)

29 putative causal
pathways (enriched for
559 putative causal genes)

*

Trait-specific GRS PhaWAS:

FEV, FEV,/FVC
PV PEF

Pathway-
spacific GRS
Phe'Was

Single-variant PhaWAS:
subset of 27 genaes
implicated by a single
putative causal variant
{24 voriont-to-gene cribsrio or
damaging or rare missense]

I

l

l

Investigation of the biology and spectrum of dissase associations of
variants, genes and pathways through PheWAS

Fig. 1| Study overview. a, Discovery meta-analysis. *For signals present in more than one trait, the signal is only counted once (for the most significant trait).

b, Pathway analyses, GRS analyses and PheWAS studies.
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A B <

1 |Molecules  rsid PcP

2 ADAMTS] 1513615 7.62E-13
3 |AEBP2 rs10841302 | 7.93E-13
4 |BRAF rs13227429 1.32E-14
5 |(CCNDI rs2o 10461 1.53E-12
6 COLIlIAl  rs2376280 6.76E-15
7 |COL11AZ  re9277934 2.15B-15
8 (COLISALl  rs7874187 4.76B-09
9 COLISAl 811930 2.67E-12
10 COL2Al 13609324 5.61E-24
11 COL4AZ rs4103 1.66E-11
12 COL4AZ 161963203 4.75E-11
13 |COLGA3 rs11677932 2.75E-16
14 FGF18 rs100509995 2.49E-41
15 FGFRI rs851200 4.75E-10
16 FOFRZ rad265539 3.18609
17 FGFRZ rs6585739 1.02E-11
18 FCOFR2 157920363 1.06E-11
19 FGFR3 13135877 7.98E-17
20 FOXO3 rs2153960 1.54B-10
21 CNAlZ rs11420712 9.37E-14
22 1TGA2 134865297 4.35E-21
23 ITGAV 19333200 2.45E-18
24 MAPZK4 rs750065349 5.49E-19
25 MMP14 rs1004030 9.73E-10
26 MMP15 rs41390943 3.38E-12
27 MMP15 rs4 784866 7.06E-48
28 MUC1 rs2070803 3.19E-10
29 NOX4 1512200257 2.28E-12
30 PDCFB 1577516118 1.91E-15
31 PDGFRA 16831380 8.83E-11
32 PIK3CZ2B  rs1008833 1.69E-22
33 PMAIP] 15145951492 4.93E-13

o @ O o
z z z z
i g i i
g0 o go o g0 B g0 B
I E o 32 2 o ﬁﬁg ﬁ_,%g
B, .53 gL B33, 8.5 §,.38. 8.2 -
FEESEm AE =D, AFE 02 SETan, FoE D e Pt o slEzge ST
2sgeoelaiece B53z52300zE B5Qs0u802Eks 25q25sigiets
TGFEZ (5) [ ] [ T1] FAM13A (3] [ ] KIF1E(3) [ 1] COL4AZ (3D [ 1]
NPNT () B | TGFER3 (3) | NR3CT13) i SNX13 (3)
LTBP4(4) ] MMPI5 (3) L[] BMF (3) | ] AKAPS (3) | 1]
TNST(4) | B ] PTCHI(3) [ W | DGKE (3) [ GNET (3) [ ]
CYTL1{4) Bl ] RINS (3) ] MYOTE (3) | ] SCUBEZ (3) | |
GATAS (4) ] KCNGS (3) KIAAT4E2 (3) 1 AFF1(3)
ADAMTSIO () 5 NOG (3} ] THRSZ (3) DLG1 (3)
SMAD3 (4) u GDF5 (3) PPARGCIA (3) ] TPMI (3) L]
GLaa) i RSRC1(3) CSK(3) [ MARCH3 (3) [
ABCAT () CLECIGA (3) AFF313) DOTIL (3)
Lraa o) NI | ARMGEFI7 (3) SFRP2(3) LTBP1 (3)
P LRP1(3) BRAF (3) UNCS58 (3)
HMCNT ) SLC5A3 (3) | cacnam i) PDEIC (3) ]
\GF28P2 () EYAZ (3) NUCKST(3) PKDI (3) ]
apaa1ia) TCF21(3) spC2(3) KIF2A (3)
sonm i) MFHAST(3) 1OX(3) KCNMAT (3) ]
T ) VGLLA(3) ITGAT (3) TMEMZ (3) ]
NTM (3) MAPZ (3) NRPZ (3) ]
) G;ﬁ;f:] }j} HDACE (3) DNAHT (3) L3MBTL3 (3) ]
FGDE (3) PIEZO1 (3) CMIP (3)
CLDNIE (4] BMPS (3) 7ETR38(3) DMRT2 (3) [
ADGRGS (3) ASAF2 (3) SPATS2L(3) TWISTZ (3) [
ADREZ (3) PPARGCIE (3) PRRIE (3) BACHZ (3) T 1]
SCARF2(3) JAG1(3) TIAM2 (3) THBST (3) ]
AGAN (3) IGFIR (3) TSPANI4 (3) AGER (3)
5052(3) TASPI(3) HHIP (3) CHRM3 (3) |
TBX1(3) | | SEMA3A (3) ZCCHCE (3) RUMNXZ (3} 1|
OTX1(3) ] [ FRMDA4A (3) BCL2LT(3) WNT4 (3) ]
DDX5 (3) TGAV (3) CopCiT (3) FGFR3 (3) 1]
MYOIG (3) SHIPXD2A (3) RARE (3) FEN1 (3) (1]
ABO (3) PDZRNA (3) TOPZ2E (3) TRIFH (3) | ]
iwire1(3) [l N AFAPT(3) ADAM33(3) LAMAZ (3) I |
thrsF12 (3 [ ] | | HLX (3) CD798(3) FGFR2(3) [ 1 []
CDON (3) SERTADZ (3) CTIN(3) TTN (3} ]

Flg. 2135 genes prioritized with =3 variant-to-gene criterla. The number of

variant-to-gene criteriaimplicating the gene is in brackets after the gene name.

The gray in the first eight columns indicates that at least one variant implicates
the gene as causal via the evidence for that column. The last four columns
indicate the level of association of the most significant variantimplicating the

gene as causal with respect to the FEV/FVC decreasing allele; red indicates that
this association isin the same direction of effect as the FEV/FVIC decreasing
allele and blue indicates the opposite direction with the shade indicating P< the
corresponding value inthe legend.
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Identified your variable in your dataset
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Dataset Upload - GWAS _input.xlsx 5. Se|eCt F|eXI ble Format - g x

1. Select File Format: Flexible Format ~ fo r th e fl I e fo rm at fro m

2. Contains Cc-lumn Header: @ Yes No th e d I’O d own menu If

3. Select Identifier Type: Please assign at least one column below as “ID", and assign the identifier type(s).

Assign additional columns as ID to |mpro!1lnla§p\@g$ r@glr
4. Array platform used for experiments: | Not specified/applicable v Ssﬁl'%teday platform as a reference set for data analysis.
5. Use the dropdown menus to specify the column names that contain iden@ers #Sl&l‘gtﬁnsaﬂ cAtfrf@és select the appropriate measurement value type.
Platform used for the
Raw Data (2013) Dataset Summary (2012) Metadata - . .
dataset, if applicable.
Edit Observation Names [ Infer Observations C] ( . . e
— — Automatically identified your You should check
ID/Observation Name = . } .
Expr p-value Varlables the Va”able types
Measurement/Annotation Gene Symb.. ~ | dbSNP .
1 Molecules rsid P_cP
2 ADAMTS1 rs13615 7.6199999999999...
3 AEBP2 rs10841302 7.9299999999999...
4 BRAF 1513227429 1.32E-14
5 CCND1 rs2510461 1.5299999999999... H
6 COL11A1 152376280 6.7600000000000... [ YOU can ClaSS|f|ed by your Self ] . :?‘SSIgn a”_the Teasurements as
7 COL11A2 rs9277934 2.1499999999995. . Observation 1" (or the name chosen by
8 COL15AT rs7874187 4.7600000000000... Infer Observations) if they represent
9 COL15A1 rs911930 2.6700000000000... o .
10 COL2AT 153809324 5,6099999999999... 7. Assign at least one column as an different value types for one
" COL4A2 rs4103 1.66E-11 identifier column (“ID”) from the "comparison."
12 COL4A2 rs61963203 14.7499999999999...
13 COL6A3 rs11677932 2.7499999999999... d ro p d own menu.
" Fers 1410099996 caa 10.If your dataset contains multiple
15 FGFR1 rs881299 4.7500000000000... ) .
s o S0 [HTH0000000000- 8. Select the identifier type(s) in the comparisons (observations), then
1 Is 1.01 1 1
" oo oy [1ossssssoseesn. secondary dropdown menu. you will need to assign each batch
19 FGFR3 rs3135877 7.9799999999999... of additional columns to
20 FOXO3 rs2153960 1.5400000000000... Observatlon 2’ Observatlon 3’ etC'
21 GNA12 rs11420712 9.3699999999999...
22 ITGAZ2 rs34865297 4.35E-21
23 ITGAV 159333290 2.4500000000000...
24 MAP2ZK4 rs750065349 5.4900000000000...
25 MMP14 rs1004030 9.7300000000000...
26 MMP15 rs41390948 3.3800000000000... 11.Use the dl’OdeWﬂ menus to
27 MMP15 rs4784886 7.0599999999999... o
28 MUCT rs2070803 3.1899999999999... specify the measurement
N o value columns in your file.
Save Cancel Help

—— Sample to Insight

1Z. Click the save button 1o proceed.
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BB86® Setup Cut off and Biological filter

ST\ B =
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— QIAGEN

| Create Core Analysis X
Selected Dataset: lung_function GWAS @ 16.Specify the desired type of
Based on this dataset, which Core Analysis type would you like to run? an al VS is to app Iy and
........... b diiimom bm h o~
Create Expression Analysis - [analysis : Glioblastoma_CL3_DEG]
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.
160
Set Cutoffs .
140 * *
Dataset Column  Measurement Value Type Range Cutoff
. 120 |
avg_log2FC Expr Log Ratio 0.252 to 8.007 Down 0.58 Up
S 100 |
pad) Expr False Discovery Rate (g-value) 0.0to 1.0 0.05 _81
a Logp !
17. In the Set Cutoffs section, enter cutoff =5
5 . 4
values that are suited to your particular 60 | e
dataset. For example, you might enter 0.05 w0/
as a p-val cutoff.
20
H 13 H th]
18. The final number of “analysis-ready
. o' Name sbcz —
molecules that pass your cutoffs ideally 0 1 2 bxprlogRatio: 2652
does not exceed approximately 3000 and il R S B
mUSt nOt exceed 8000 avg_log2FC ~  padj[-log10] ~ Update Axes Clear Molecule Names
Advanced Recalculate 938 analysis-ready molecules (0 Down and 938 Up)
Preview Dataset Glioblastoma_CL3_DEG
Analysis-Ready (938) Mapped IDs (1099) Unmapped IDs (1) All'IDs (1100) Metadata
Add To My Pathway Add To My List Create Dataset Customize Table o @ Symbol  A2M - Céorf62 (1/10)
Expr Log Ratio X! Expr False Discovery Rate (g-val.. X' 1D Flags x Symbol T X! Entrez Gene Name X! Location x| Type(s) X' Drug(s)
2.394 4.34E-95 AZM AZM alpha-2-macroglobulin Extracellular Space other
2.099 3.09€-05 A4GALT A4GALT alpha 1,4-galactosyltransferase (P1PK bl.. Cytoplasm enzyme
0.882 2.13E-05 ABCA12 ABCA12 ATP binding cassette subfamily A memb... Plasma Membrane transporter
2192 B.45E-57 ACBD3 ACBD3 acyl-CoA binding domain containing 3 Cytoplasm other
1.310 2.38E-05 ACKR3 ACKR3 atypical chemokine receptor 3 Plasma Membrane G-protein coupled receptor
1.676 5.08E-08 ACSL3 ACSL3 acyl-CoA synthetase long chain family ..  Cytoplasm enzyme
1.023 9.99E-05 ACSS2 ACSS2 acyl-CoA synthetase short chain family ... Cytoplasm enzyme MTB-9655

—="*Sampie 10 INsIgNt
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Create Expression Analysis - [analysis : Glioblastoma_CL3 _DEG]

Set Cutoffs  Biol

[ General Settings Generate the following Networks (increases analysis time)

> Networks Interaction & Ca...

| Intgdhaction networks

genous chemicals Molecules per network Networks per analysis
Node Types biologic drug...
included 15 “ 25

Data Sources All

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

Species Human Score using causal paths only

0
)

| )

[ Q /| Causal networks

[ miRNA Confidence Experi... O

[ )

| 0

[ )

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)

Add...
Tissues & Cell Lines
Remove
Mutation All
Save As Default
19. Set up Species
Advanced Recalculate 938 analysis-ready molecules (0 Down and 938 Up) 20 - SEt u D TI ssue an d Cel I I Ines
21. Run Analysis

Preview Dataset Glioblastoma_CL3_DEG

Analysis-Ready (938) Mapped IDs (1099) Unmapped IDs (1) All IDs (1100) Metadata

Add To My Pathway Add To My List Create Dataset Customize Table o B Symbol  A2M - Céorf62 (1/10) v

Expr Log Ratio % Expr False Discovery Rate (g-val.. X 1D Flags £ Symbol T X Entrez Gene Name % Location X Type(s) %! Drug(s) X
2.394 4.34E-95 A2M AZM alpha-2-macroglobulin Extracellular Space other

2.099 3.09E-05 A4GALT A4GALT alpha 1,4-galactosyltransferase (P1PK bl.. Cytoplasm enzyme

0.882 2.13E-05 ABCA12 ABCA12 ATP binding cassette subfamily A memb... Plasma Membrane transporter

2192 8.45E-57 ACBD3 ACBD3 acyl-CoA binding domain containing 3 Cytoplasm other

1.310 2.38E-05 ACKR3 ACKR3 atypical chemokine receptor 3 Plasma Membrane G-protein coupled receptor

1676 5.08E-08 ACSL3 ACSL3 acyl-CoA synthetase long chain family ..  Cytoplasm enzyme

1.023 9.99E-05 ACSS2 ACSS2 acyl-CoA synthetase short chain family ... Cytoplasm enzyme MTB-9655

0/938

Flags:

“Bold" - Focus molecules. Gene/Protein/Chemical identifiers that meet the user-defined cutoff and map to the Global Molecular Network are displayed with bold text.

"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.

Run Analysis
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Canonical Pathway

B

ESE -G

Ingenuity_Canonical_Pathways

Supplementary table 19

P_value Ratio

Pulmonary Fibrosis Idiopathic Signaling Pathway 1.00E-18 0.134
Henpatic Fibrosis Sianalina Pathwav 7.94E-17 0.111
Canonical Pathways @ &
Signaling and metabolic pathways that are potentially activated or inhibited in the dataset
£ Table h. Bar Chart [* Bubble Chart
Chart Type X-axis Y-axis Sort by Bubble size Bubble color Data display
Bubble chart - log[P-value] - Pathway category Jog[P-value] - Overlapping molecules - Activation z-score - Select Range. -
Figure Legend @
Z-Score: Positive Negative Zero Neutral or No Prediction Overlapping molecules 1" 21 42
Pathway category
Neurotransmitters and Other Nervous System Signaling | @ oo
Organismal Growth and Development | D C I
Disease-Specific Pathways | (28 (B
Cellular Stress and Injury GO ]
Cellular Growth, Proliferation and Development OO0 ACCEOOT a{@riae
Cardiovascular Signaling 00 C C
Ingenuity Toxicity List Pathways (@ 80, 0
Cancer o (
Nuclear Receptor Signaling
Transcriptional Regulation
Apoptosis
Signal Transduction © am: o)
Cellular Immune Response
0 5 10 5 20 25 30 35
log[P-value]
Tararac Hypertropny signanmng (Ennanced] 7
>
” Myelination Signaling Pathway 2357
Hepatic Fibrosis / Hepatic Stellate Cell Activation 20.70
o Molecular Mechanisms of Cancer 19.59
Human Embryenic Stem Cell Pluripotency 19.03
Epithelial Membrane Protein Signaling Pathway 18.90
Osteoarthritis Pathway 18.66
Estrogen Receptor Signaling 16.40
Autism Signaling Pathway 16.13
Regulation of the Epithelial-Mesenchymal Transition Pathway 1541

—— Sample to Insight
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18 Table
X-axis
Jog[P-value]
Z-Score: Positive
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Extracellular Space

TGFB1

Plasma Mwa

Cytoplasm
5}

Nucleus

I Bar Chart 1:* Bubble Chart
Sort by Data display
- Jog[P-value] - Select Range.
Figure Legend
Neutral or No Prediction
-log[P-value] Number next to the bar: -log[P-value]
_ o] 15 20 23.41
»  TGFB1 19.90
SP1 14.90
SORL1 13.50
estrogen receptor 12.31
TNF 11.99
TP63 11.27
IGF1 10.60
FOXA2 | 10.36
Upstream regulator representation & TGEBI
TGFB1 Figure Legend (D) Layou: TGFB1-Mediated Mulfimodal Regulation of Cellular P o

Extracellular Matrix Production and Remodeling

Many targets of TGFB1 in this network encode extracellular matrix components (COL2A1,

COL6A3, LOX, THBS1), integrins (ITGA1, ITGA2, ITGAV), and ECM-remodeling enzymes,

indicating a prominent role in regulating ECM synthesis, deposition, and remodeling.

Cell Growth and Differentiation Signaling
TGFB1 regulates growth factors and their receptors (IGF1, IGFIR, PDGFB, PDGFRA, KDR,
SEMA3A, MET) that are important for cell proliferation, migration, and tissue development,

supporting its pivotal role in controlling cell growth and differentiation.

Regulation of Cell Survival and Apoptosis

The network shows TGFB1 increasing BCL2L1, PTEN, NFKBIA, SKI, and TWIST2, indicating
modulation of genes controlling cell survival, apoptosis, and transcriptional regulation, reflecting

TGFB1's influence on cell fate decisions.

Metabolic and Oxidative Stress Responses

TGFB1 increases NOX4 and PPARGC1A, suggesting activation of reactive oxygen species (ROS)
production and mitochondrial biogenesis, processes often involved in cellular adaptive

responses and fissue remodeling.

Activation of TGF-beta Signaling Pathways

Upregulation of genes such as SMAD3 and PMEPA1 by TGFB1 reflects canonical and non-
canonical signaling through the TGF-beta pathway, reinforcing TGFB1's central role as a master

regulator in this signal transduction network.

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




125/ . . &
fé%é%zg 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



11/25/2025
BOODO
G000

Disease and function

B o B R B

— QIAGEN

lung_function_ GWAS - 2025-11-24 07:11 4 / Diseases and Functions / Bar Chart

Diseases and Functions

Diseases and biological processes predicted to be impacted in the dataset

B Table In. Bar Chart [:2 Bubble Chart
X-axis Sort by
Jlog[P-value] - Jog[P-value]
Z-Score: Positive Negative Zero Neutral or No Prediction

—— Sample to Insight

Lung
function/disease

Data display

- Select Range. ..

-log[P-value]

0

More filters

20

30

Figure Legend

Number next to the bar: -log[P-value]
40 50 524

Lower respiratory tract disorder |

| 44.54

Chronic pulmonary disease |

| 43.47

Chronic respiratory disorder |

14320

Bronchopathy |

42.40

Bronchopulmonary disease |

1 40.01

Chronic obstructive pulmonary disease |

36.82

Upper gastrointestinal tract cancer |

34,65

Non-colon gastrointestinal cancer |

|34.49

Upper gastrointestinal tract tumor |

34.23

Musculoskeletal lesion |

34.23

Inflammation of absolute anatomical region |

132.88

Extraadrenal retroperitoneal tumor |

13218

Upper gastrointestinal carcinoma |

131.59




/25/202 . : o
. .i:::S Diseases & Functions Tab B AR E R

— QIAGEN

Summary  Graphical Summary ~ Pathways  Upstream Analysis  Diseases & Functions Regul Analysis Match ~ Molecules

Diseases and Bio Functions  Tox Functions

-log(p-value)<13.851 ) Highlight:  None v A Show Label Show Barchart  [A@ @ (7]

-log(p-value) v Color by:

Size by: -log(p-value)

Click squares belo xplore  Currently Viewing:

‘Organismal Injury and Abnormalji Gastrointestinal Disease Repr i} i Dis... gical D... gical Di...
— - — £k ;

Immunological ... Hepatic Sy... Cellular M... Cell Death...

Endocrine System... ‘-

Skin tumor | [ | [ |

[ -log(p-value) 14.674 : -log(p-value) 14.674 ] Sellular De.... Developmen... Hereditar...

. ."= .= Cunnectlve Tlss ‘. L ||
u n O
m L Tl

. . | |
Respiratory Disease ‘. Cellular G... Dermato... Inflam... Orga...
— —
‘- ‘l |= Renal and Urolo... I I
‘-. skelelal and Musc -l —
Inflammat... Metabo... Cell.. Em.. Co...
Illl -
= .
. Tumor Morphol... - Cell-To... Gﬁ l.. H..|C..
Tit De...
u g & T o
‘ [ ] Gardi... |ce...
a — N &

Add To My Pathway Add To My List Annotation Display as Network Customize Table =2 B p-value 286E-45-6.25E-23 (1/10) v
Categories T Diseases or Functions Annotation T ¥ Molecules T X #Molecules T X
Organlsmal InJury and Abnormalities,Respiratory Dis..  Lower respiratory tract disorder 2.86E-45 ADAM33, ADGRG6*, ADRB2*, AEBP2, AGER*, ..all 79 79

Abnormalities Respiratory Dis..  Chronic pulmonary disease 3.40E-44 ADAM33, ADGRG6*, ADRB2*, AEBP2, AGER*, ..all63 63
Organismal Injury and Abnormalities,Respiratory Dis..  Chronic respiratory disorder T rr— = ADAM33 ADGRG6", ADRB2*, AEBP2, AGER”, ..all 66 66
Organismal Injury and Abnormalities,Respiratory Dis..  Bronchopathy 3.99E-43 ADAM33, ADGRG6*, ADRB2*, AEBP2, AGER*, ..all67 67
Organismal Injury and Abnormalities,Respiratory Dis... Bronchobulmonary disease 9.73E-41 ADAM33, ADGRG6*, ADRB2*, AEBP2, AGER*, ..all60 60

—— Sample to Insight



0000 N s3ss

BOBE®
QIAGEN QIACEN

Enrichment in IPA



OB0S® < = "
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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sssee  z-score:Activation prediction & ABE RN .
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- -+ + + + + + }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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— 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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Hand on Case Study
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Multi-omics Case Study

ST\ B =

(X 813z

Cell Reports

Medicine

Sequential multi-omics analysis identifies clinical
phenotypes and predictive biomarkers for long

CoVID

Graphical abstract

Authors

Kaiming Wang, Mobin Khoramjoo,

Karthik Srinivasan, ..., David S. Wishart,

[GO:0009617: respomse to e ter i
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Repeat blood collection
in & months

Recovered

L ] [ ) Pro | d duri [ - . .
\ ceeses aferad duing conva :mm Vinay Prasad, Gavin Y. Oudit
L _zuzhin:_d ’ P\alp:v:_ Gut dysbiosis Dysregulated
e, remmeton || & onaguation metabaliem
ﬁ\' l . g ay
Correspondence
,Ac‘:nn COVID-18  Healthy controls = gavin.oudit@ualberta.ca
{n=117) {n=28)

D=7 In brief
Tl

L]
A ) (n=30)
A 5 ] Mild

Severe
(n=55)

£ e

18 months from  All=cause mortality

(n=32) Unsupervised Clustering

Autoencoder K-means

(n=117)

discharge or hospitalization B8 Cluster A
(n=35) e Roc
+ Cytokines -
] : 2 Cluster B
(n=33)
* Metabolomics % |
=117)
J = & & Cluster ¢
+ Proteomics . "T (n=27)

—

Predictive Biomarkers

Linear classifier With-Event

curve

Minimal Panel

. therapeutic targets for long COVID.

7 Cytokines +
13 Metabolites

Highlights

e Sequential multi-omics profiling of plasma during acute

infection and convalescence

e Inflammation, platelet degranulation, and metabolic
perturbations at convalescence

e Three distinct disease phenotypes based on unsupervised

clustering of omics profile

Wang et al. conduct a comprehensive
multi-omics analysis to identify pathways
differentially altered during acute SARS-
" 2 ehe CoV-2 infection and convalescence. This
study provides clues into the

L‘x x« heterogeneity of the post-acute COVID-
19 symptoms and unveils potential
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Pathway Impact Pathway Impact

Figure 3. Pathways dysregulated during acute infection and convalescence

(A) Enriched Gene Ontology (GO) terms of differentially expressed proteins and cytokines on Metascape for acute COVID-18 compared to healthy confrols,
colored based an p values.

(B) Top regulatory effects of molecules and functions in acute COVID-19 based on Ingenuity Pathway Analysis (IPA).

(C) Pathways associated with metabolic alterations in acute COVID-19 compared to healthy controls. Pathway impact indicates the sum of importance of the
altered metabolites in the impacted pathway based on pathway topology; the —log(P) are test statistics for quantitative pathway enrichment analysis based on
concentration differences between groups. Notable impacted pathways are above the dashed lines (impact »0.2 and —log(P) > 20).

(D) Enriched GO terms of differentially expressed proteins and cytokines on Mefascape for convalescence phase compared to healthy confrols, colored based on
p values.

= (E) Top regulatory effects of molecules and functions during convalescence based on Ingenuity Pathway Analysis (IPA).

(F) Pathways associated with metabolic alterations during convalescence compared to healthy controls.
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essss Upload dataset protein and metabolite & ABERRI
QIAGEN Acute vs Control Covlanvance vs Control Covlanvance vs Acute | Recover vs Controll

A 'B C ID E [ F G | H II J IK L M N
1| Identifier |Log2FoldCLOGI10_AcAdj P_valiType Cov.Log2FoldCLOGI10_Ac¢Ad;j P valiLog2FoldCLOG10_AcAdj P_valilLog2FoldCLOGI10_AcAdj P_valu
2| CCL22 -0.59255  2.14246 0.007203 cytokine 0.87785  8.10959 7.77E-09 NA NA NA NA NA NA
3| IL15 0.62343 10.17656 6.66E-11 NA NA NA NA NA NA NA NA NA NA
4| |1L27 | 0.75691  1.56589 0.027171 NA NA NA NA NA NA NA NA NA NA
5| IFNB2  |NA NA NA cytokine -2.8755  8.31512 4.84E-09 NA NA NA NA NA NA
6| CCL4 0.91855  2.1882 0.006483 NA NA NA NA 1.1692 6.71627 1.92E-07  1.1692 6.71627 1.92E-07
7| CD40LG 3.2722 18.03133 9.30E-19 NA NA NA NA 37221 38.84747 1.42E-39 37221 38.84747 1.42E-39
8| CXCLI 2.6265 16.81206 1.54E-17 NA NA NA NA 2.962 2258921 2.58E-23 2.962 2258921 2.58E-23
9| CXCLI10 3.9462  4.00972 9.78E-05 cytokine -3.4598  8.31512 4.84E-09 NA NA NA NA NA NA
10 CXCLS8 1.2064  8.1271 7.46E-09 NA NA NA NA 1.7062 11.15951 6.93E-12  1.7062 11.15951 6.93E-12
11 CXCL9 0.72302  1.59385 0.025477 NA NA NA NA NA NA NA NA NA NA
12 EGF 3.81  19.0099 9.77E-20 cytokine 0.89458  3.8323 0.000147  4.7046 28.41106 3.88E-29  4.7046 28.41106 3.88E-29
13 FGF2 1.2964 6.99136 1.02E-07 NA NA NA NA 1.4117 9.37633 4.20E-10  1.4117 9.37633 4.20E-10
14 FLT3LG | 0.78975 3.87034 0.000135 NA NA NA NA 0.97072 6.32806 4.70E-07 0.97072 6.32806 4.70E-07
15 HMDBO00G  1.6541 9.60216 2.50E-10 Metabolite  -1.2633 14.89963 1.26E-15 NA NA NA NA NA NA
14 HMDBO00( -0.62984  7.39823 4.00E-08 NA NA NA NA -0.62157  7.34581 4.51E-08 -0.62157 7.34581 4.51E-08
17| HMDBOO(NA NA NA NA NA NA NA 3.1319  2.55156 0.002808  3.1319  2.55156 0.002808
18§ HMDBO00G 0.8291 5.62302 2.38E-06 Metabolite -0.80725 11.22915 5.90E-12 NA NA NA NA NA NA
19 HMDBO00G 0.64911 3.29354 0.000509 NA NA NA NA NA NA NA NA NA NA
20 HMDBO00G 1.437 45433 2.86E-05 NA NA NA NA 0.87763  3.97127 0.000107 0.87763  3.97127 0.000107

—— Sample to Insight
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::::: U P load dataset o | B B R UL
Dataset Upload - Edit Dataset: protein_cytokine_metabolite_result - O
C reate N eW 1. Select File Format: Flexible Format v @
2. Contains Column Header: @) Yes No
3. Select Identifier Type: Please assign at least one column below as “ID”, and assign the identifier type(s).
Assign additional columns as ID to improve mapping coverage if desired.
4. Array platform used for experiments: | Not specified/apolicable v | Select relevant array platform as a reference set for data analysis,
5. Use the dropdown menus to specify the column nam u Edit Observation Mames 4
U p I Oad d ataset Raw Data (286, Dataset Summary (234 Metad . e H
(2£6) e To label each observation, select an existing name from the pull-down lists,
Edit ObsevationNaras Infer Observations  OF create a new label by typing directly into the Observation Mame field. Then click OK.
ID/Observation Name ID v | Acu Edlf DhSE rvatiun MNames ~ | Convalesce.. v | Ignore v | Convalesce.. v ‘ recover vs ...
Expt . v | ExprlogRa.. v Expr p-value v ‘ Expr Log Ra...
Measurement/Annotation Observation Name
4typessel.. v
1 Identifier Logt 1. Observation 1 o Log2FoldChange_C.. LOG10_Adj_p_value_..]Adj P_value_CovC | Log2FoldChange_
C h oose yo ur 2 ccL2 -0.59: 34. NA NA NA NA
. 3 IL1s 0623 2. Observation 2 w NA NA NA NA
f| I e 4 27 0.756! NA NA NA NA
5 IFNB2 NA 3. Ohbservation 3 e 98.{ NA NA NA NA
6 cCL4 0918! 1.1692 6.7162699999999997 |1.92189651824487E-7| 1.1692
7 CD40LG 3.272, 4 . GbSE‘Wati on 4 N 3.7221000000000002 38.847470000000001 |1.4207903541911401.4 3.7221000000000(
8 e 2.626! 2.9620000000000002 22.589210000000001 |2.5750756964185201.4 2.9620000000000(
9 CXCcL1o 3.946, . 98./ NA NA NA NA
5. Observation 5 ~
Ed 't 10 CXCL8 1.206. 1.70619 11.15950 6.9261198127352104.] 1.7061999999999¢
I I nfe r 1" CXCL9 0.7231 - NA NA NA NA
5 6. Observation 6 w
0 b S e rV atl O n b - 12 EGF 3.81 99.1 4.7046000000000001 28.411059999999999 |3.88096744739962E-..f 4.7046000000000(
O S e rvatl Ol 13 FGF2 1.296: ? Cllb t ? 14117 9.3763299999999994 [4.20407059387858E-..{ 1.4117
L
n am e 14 FLT3LG 0.789 : servation 0.9707200000000000..6.3280599999999998 |4.6982919481921798.{ 0.9707200000000(
15 HMDB0000008 1.654 99.I NA NA NA NA
16 HMDB0000019 -0.62¢ -0.621569999999999...7.3458100000000002 |4.5101397601705199.} -0.6215699999999
17 HMDB0000020 NA t_' anc E"l 3.1318999999999999 2.5515599999999998 |2.80827736810983E-3| 3.1318999999999¢
18 HMDB0000023 0.8291 99./ NA NA NA NA
19 HMDB0000056 0.649100555999555 9. L PITTUVVUUUUUL | ] SUUUS T SUTUT €IV T St e e e NA NA NA NA
20 HMDB0000064 1.4370000000000001 4.5433000000000003 | 2.8622001490511902..NA NA NA NA 0.8776300000000000..3.9712700000000001 |1.06839045652549E-4{ 0.8776300000000(
21 HMDBO0000070 1.4386000000000001 19.541409999999999 | 2.8746832601460798..NA NA NA NA 1.6347 31.090440000000001 |8.1200742415811798.4 1.6347
22 HMDB0000072 1.3758999999999999 10.793340000000001 | 1.6093851880972901..metabolite 0.6166599999999999..7.41005 3.8900035709495898.1 1.9926999999999999 22.44483 3.5906245835683601.f 1.9926999999999¢
S e I e Ct C h eC k 23 HMDB0000092 0.6623700000000000..5.7616800000000001 | 1.7310914046974799..NA NA NA NA NA NA NA NA

variable type variable type

—— Sample 10 Insignt
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— QIAGEN
Analyze filter

dataset Annotated Dataset: protein_cytokine_metabolite_result - X
Preview Dataset protein_cytokine_metabolite result Observation: = Acute_vs_Control (224) v
Mapped IDs (234) Unmapped IDs (51) All'1Ds (285) Metadata
Add To My Pathway Add To My List Create Dataset Customize Table 5 B Symbol | (S)-2-hydroxybut... (1/3)
Core anaIySIS Expr Log Ratio X Expr p-value X D Flags X Symbol T X/ Entrez Gene Name ¥ Location ® Type(s) ! Drug(s) X
1.654 2.50E-10 HMDB0000008 (S)-2-hydroxybutyric acid Other chemical - endogenous ma...
0.829 2.38E-06 HMDB0000023 (S)-3-hydroxy-2-methylpropa Other chemical - endogenous ma...
HMDB0000671 (S)-indole-3-lactic acid Other chemical - endogenous ma...
HMDB07014 1-14:0/2-18:1(1127) diacylglyce Other chemical - endogenous ma...
HMDB0010383 1-16:1(9Z) lysophosphatidylct Other chemical - endogenous ma...
HMDB0010384 1-18:0 lysophosphatidylcholir Other chemical - endogenous ma...
0.745 1.82E-03 HMDBO07190 1-18:1(112)/2-18:2(92,12Z) di: Other chemical - endogenous ma...
-0.937 3.92E-09 HMDB0010386 1-18:2(92,127) lysophosphatit Other chemical - endogenous ma...
1.010 1.39E-03 HMDB07248 1-18:2(9Z,127)/2-18:2(92,127) Other chemical - endogenous ma...
HMDB0012108 1-heptadecanoyl-2-hydroxy-< Other chemical - endogenous ma...
HMDB0002815 1-oleoyl lysophosphatidylcho Other chemical - endogenous ma...
-0.856 2.13E-07 HMDB0007883 14:0/20:4(52,82,11Z,147) pho: Other chemical - endogenous ma...
HMDB0007884 14:0/20: 482112142177 phe Other chemical - endogenous ma...
HMDB0005359 16:0/16:0/16:1(92)[is03] triacy Other chemical - endogenous ma...
HMDB0005357 16:0/16:0/18:0[is03] triacylgly: Other chemical - endogenous ma...
0.769 1.28E-02 HMDBO0005363 16:0/16:0/20:4(52,8Z,11Z,1427) Other chemical - endogenous ma...
HMDBO0005376 16:0/16:1(92)/16:1(92)[is03] tr Other chemical - endogenous ma...
0.854 1.90E-05 HMDB0005369 16:0/18:0/18:2(9Z,12Z)[is06] ti Other chemical - endogenous ma...
0.864 1.06E-04 HMDB0005384 16:0/18:1(92)/18:2(92,12Z)[isc Other chemical - endogenous ma...
0.597 2.04E-02 HMDB0005392 16:0/20:4(5Z,8Z,11Z,14Z)/20:4 Other chemical - endogenous ma...
HMDB0007984 16:0/20:5(5Z,8Z11Z14Z2,177) Other chemical - endogenous ma...
HMDB0010426 18:0/14:0/16:1(9Z)[is06] triacy Other chemical - endogenous ma...
0/234
Flags:
"D" - Duplicates. Gene/Protein/Chemical identifiers marked with an asterisk indicate that multiple identifiers in the dataset file map to a single gene/chemical in the Global Molecular Network.
"0" - Override molecules. Gene/Protein/Chemical identifiers marked as "Override” are displayed with italic text.
"A" - Gene/Protein/Chemical ID marked as Absent. The gene/protein/chemical will not be used as a focus molecule or appear in networks unless you also explicitly override this flag with the Override column.
Edit Dataset Settings Analyze/Filter Dataset % Close

—— Sample to Insight
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essse  Choose which analysis do you want B M RRNL

Analyze filter —

dataset Create Core Analysis >
| ) _ _ |
l Selected Dataset: protein_cytokine_metabolite_result i3

Based on this dataset, which Core Analysis type would you like to run?

Core analysis (| Expression Analysis v

Expression Analysis

would you like to base the analysis?

Tox Analysis
l Metabolomics Analysis | measurement will be used to calculate
drrectionality (z-scores) in the analysis and will be
Choose which : displayed in color on pathways and networks. If you
. ' choose a non-directional measurement (e.g. p-value)
anaIySIS then z-scores will not be calculated.
|
Back Next

—— Sample to Insight
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Set cut off

—— Sample to Insight

Analysis-Ready (83) Mapped IDs (235) Unmapped IDs (50) AlllDs (285) Metadata

Add To My Pathway Add To My List Create Dataset Customize Table Ig,

B

& = 22 E (.
Set Cutoff o\ B B FR) B
Create Metabolomics Analysis - [analysis : protein_cytokine_metabolite_result]
Set Cutoffs  Biological Filters (7]
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.
45
Set Cutoffs ° .
40 .
Dataset Column Measurement Value Type  Range Cutoff ° .
— .
g 35
Log2FoldChange_ac  Expr Log Ratio -4.1735 to 7.9454 Down Up 2
T30
. % -
Adj P value ac Expr p-value 0.0 to 0.0473 | 25 5
5 []
T 20 o e e ®
D.l ) * °
.15 ‘ot eee ° o +
= [ .
-<DI LI .o..'}'
10 3. .
. Q % e ®
5 < :'- e °° |
. ‘s s .
0
-5 -4 -3 2 -1 0 1 2 3 4 5 6 7 8
Log2FoldChange_ac
RecaICUIate Log2FoldChange ac  ~  Adj P value ac[-log10] v Update Axes Clear Molecule Names
Advanced Recalculate 91 analysis-ready molecules across observations
Preview Dataset protein_cytokine_metabolite_result Observation: | Acute_vs_Control (83) v
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oo Biological Filter in metabolite &\ Bt = (R 8 {3

— QIAGEN

reate Metabolomics Analysis - [analysis : protein_cytokine_metabolite_result]

Set Cutoffs  Biological Filters

> General Settings Population of genes to consider for p-value calculations:

(7
Networks Interaction & Ca.. () Reference Set  Ingenuity Knowledge Base (Endogenous Chemicals Only)
. . Relationships to consider. Optional Analyses:
Node Types biologic drug... 0 Affects networks and upstream regulator analysis
~ v My Project
Data Sources All @) (e Direct and Indirect Relationships / My Pathways
miRNA Confidence Experi.. () R 7/ My Lists
Species Human (7]
Tissues & Cell Lines Q
Mutation All O
Save As Default
Advanced 91 analysis-ready molecules across observations

—— Sample to Insight
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4444 Casual network

Create Metabolomics Analysis - [analysis : protein_cytokine_metabolite_result]

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 a5 v 25 v

Data Sources All
/| Causal networks

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

Species Eluman Score using causal paths only

Long-haul COVID-19 [long COVID-19 syndrome,post-acute COVID-19 syn e,...] Add...

Tissues & Cell Lines

Remove
Mutation All
Save As Default
You can put interesting
disease or gene
Advanced Recalculate 91 analysis-ready molecules across observations
Preview Dataset protein_cytokine_metabolite_result Observation: = Acute_vs_Control (83) v

Analysis-Ready (83) Mapped IDs (235) Unmapped IDs (50) All'1Ds (285) Metadata

Add To My Pathway Add To My List Create Dataset Customize Table

= B

Expr Log Ratio * Expr p-value ® 1D Flags * Symbol T ¥ Entrez Gene Name ¥ Location

33

i

A:

=

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

® Type(s) *  Drug(s)

Run Analysis

X

Cancel

h 2 K L

- O

X
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Tissue and Cell lines

B B ER AL

— QIAGEN

Create Expression Analysis - [analysis : protein_cytokine_metabolite_result]

Set Cutoffs

Biological Filters

General Settings

Networks Interaction & Ca...

Node Types biologic drug...

Data Sources All

Select all
Tissues and Primary Cells
Tissues and Primary Cells not otherwise specified
Cells
Nervous System
Organ Systems
Other Tissues and Primary Cells

miRNA Confidence Experi...

e e e ————— —————

Species Human

> Tissues & Cell Lines

|

{ Mutation Al CNS Cell Lines
Colon Cancer Cell Lines
Save As Default Fibroblast cell Iln-es
Advanced Recalculate 91 analysis-ready molecules across observations
Preview Dataset protein_cytokine_metabolite result Observation: Acute vs_Control (83) v

Analysis-Ready (83)

Add To My Pathway

Expr Log Ratio

#| Expr p-value

-0.899 1.42E-16
2.292 1.58E-04
0.717 1.01E-05
-0.886 5.49E-17
-0.815 5.30E-13
-0.628 5.72E-06

—— Sample to Insight

Cell Line
Cell Line not otherwise specified
Breast Cancer Cell Lines

Cervical cancer cell line

Stringent filter
(filter molecules and relationships)

Relaxed filter
(filter molecules)

Mapped IDs (234)

Add To My List

Unmapped IDs (51) All IDs (285) Metadata

Create Dataset Customize Table

® 1D Flags
P02765
P05062
Q9HDCY
P02647
P02652
P06727

*

= B

Symbol
AHSG
ALDOB
APMAP
APOA1
APOA2
APOA4

T % Entrez Gene Name x
alpha 2-HS glycoprotein
aldolase, fructose-bisphosp...
adipocyte plasma membra...
apolipoprotein A1
apolipoprotein A2
apolipoprotein A4

Location
Extracellular Space
Cytoplasm

Plasma Membrane
Extracellular Space
Extracellular Space

Extracellular Space

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

* Type(s)

other

%/ Drug(s) X

enzyme
enzyme
transporter pelacarsen
transporter

transporter

Run Analysis Cancel
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Pathway or gene activity predicted by IPA

Actual measurement of gene expression in your dataset
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00000 What do z-scores mean in IPA? ‘S 57\ Bt 2 R 2R 1L
— 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
84
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Examples of z-scores

x nﬂ H':'I-'

(R &1L

— QIAGEN

— 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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ee000 Summary Tab B Eal i

—_— a%zﬁ Metabolomics Analysis - Convalescence vs Acute —

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

QIAGEN IPA Interpret  « View an Al-driven interpretation of this analysis Export: [ i55) @ aQ
> Experiment Metadata
> Analysis Settings

~ Top Canonical Pathways

Name p-value Overlap

Macrophage Classical Activation Signaling Pathway . 7.29E-05 429% 3/7
TCA Cycle Il (Eukaryotic) . 1.54E-03 16.7% 3/18
Phenylalanine Degradation IV (Mammalian, via Side Chain) . 2.11E-03 15.0% 3/20
4-hydroxyproline Degradation | . 5.86E-03 222 % 2/9

Sirtuin Signaling Pathway

v Top Upstream Regulators

~ Upstream Regulators

8.98E-03 9.1% 3/33

Name p-value Predicted Activation
MAP2K5 1.06E-05 Activated

magnolol 2.57E-05

NOS3 2.81E-05

SIRT6 3.36E-05

KRAS 9.02E-05

~ Causal Network

Name p-value Predicted Activation
stanozolol 3.20E-10

LCMT1 3.53E-10

v aTAn £ noC 1N




i T =0 Bt Bh Ay
eeeee Graphical Summary Tab B AMERS
— QMEN Metabolomics Analysis - Convalescence vs control - o X

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

E'l ﬂé] Revise Summary | Edit: [ 1|r v = View: :: % = =5 Zoom: r" Export: [l B @ 5 @ (7]

s Overlay: Convalescence vs control, Expr Fold Change

<
¥ Hide
ca — Graphical Summary Legend
W
Predicted Activity
.

@ Predicted activation

. @ Predicted inhibition

. . . Relationships Betwi Nod
T ! Quantity of amino acids e e e 29

e | 22ads to activation
= |eads to inhibition

- Glutamate and glutamine metabolism e Inferred relationship

== == |ndirect interaction

= Direct interaction

GLS Concentration of L-glutamic acid

CD40




— QIAGEN

Change chart
characteristics

Change chart
view

Export data or
picture

Click on bar to
display chart
below

Genes in data
set annotated
to selected
pathway

View network
map of
pathway

Customize Chart Horizontal Bar Chart v 5 B Ry {:} @ (7]
W positive z-score z-score =0 M negative z-score no actiyd pattern available
-log(p-value)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.5 6.0 6.5 10 7.5
Transport of inorganic cafjgfs/anions and amine acids/oligopeptides -|
Transport of bile salts ap##brganic acids, metal ions and amine compounds
Glutamate and glutamine metabolism A
Aspartate Degradation || /
Compared in
Z-Score
Arginine Qesf@lation VI (Arginase 2 Pathway) | calculation
Alanine metabolism
Alanine Degradation Il
Alanine Biosynthesis Il -| YOUf Expected by
experimental IPA if pathway
I molecule(s) associated with Transport of bile salts and organic acidSrmat3 data atio: 9/73 (0.123)] [z were activated Activity Plot View Report Open Pathway
measurements
Add To My Pathway Add To My List Create Dataset Expand
/ Symbol Entrez Gene Name  *  |dentifier + Add/Remove column(s) Expected *  Location ype(s) % Biomarker Applicat.. ®* Drug(s) b

Gene Symbol - hum... *

oglutaric acid HMDB0000208 1.17E-
5-hydroxytryptamine HMDB0000259 1.09E-43
choline HMDB00QQ0S3 1.13E-08
citric acid HMDB0000094 +0.927 9.25E-12
| -lactic acid HMDRNNON190 +1650 123F-23

Blected/Total molecules: 0 /9

¥ Expr p-value X

Other

+ Up Other
+ Up Other
+ Up Other
+ Up Other

chemical - endogenous ...

chemical - endogenous ...
chemical - endogenous ...

chemical - endogenous ...

diagnosis, efficacy, r.....all 3
efficacy .allt
diagnosis Ll

chemical - endogenous ...

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




11/25/2025
BOODO
G000

A
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Customize Chart

Canonica

— QIAGEN

M positive z-score z-score = 0 M negative z-score

0.0

Sil,F) a{nhw\a ook

) Tree View () List View

[} Ingenuity Canonical Pathways
Metabolic Pathways

> || Reactome Pathways

0.2

“ Cinnalina Pathwave

no activity pattern available

04 06 08 10 12 14 16 18

24

2.6

-log(p-value]

28 30
1 |

32 34 36
1

3.8

4.0

4.2

44

4.6

a7 | it B (R 811

48

5.0

5.2

5.4

5.6

5.8

Aspartate Degradation |1 -
4-hydroxyproline Degradation |
Arginine Degradation VI (Arginase 2 Pathway)
Alanine Degradation Il

Alanine Biosynthesis Il
4-hydroxyphenylpyruvate Biosynthesis -
Aspartate Biosynthesis

Superpathway of Citrulline Metabaolism A
Froline Biosynthesis Il (from Arginine)
Glutamate Degradation Il

L-cysteine Degradation Il -

L-cysteine Degradation |

Arginine Biosynthesis IV

Citrulline Biosynthesis |

Al SN PR T IS i P P

<V

a -log(p-value) greater than:

an absolute value z-score greater than:

1.3

(between U and /.b)
(between 0 and 3.32)

N~

- Select Sort Order

(@) -log(p-value) () z-score

() alphabetical

—— Sample to Insight

- Select Font Sizes

Entity Names: 10 w

Scores:

Legend:

10




Upstream Analysis Tab

stream Regulators ~ Causal Networks

Add To My Pathway d To My List

zinc gluconate

MTOR

ibrutinib

liraglutide

AQPT7

GLS

afatinib

LDHA

UCA1

HNRNPL

UCA1

chlorpyrifos

EGFR

PTBP1

CD274

ARG1

sirolimus

erlotinib
n-nitrosomethylbenzylamine
LDHB

CHKA

BCR (complex)
2-deoxyglucose
DX1
1
D-alpha-hydroxyglutarate

oridonin
propylthiouracil

Display as Network

chemical reagen
enzyme

chemical drug

enzyme

other

other

other

chemical toxicant
kinase

enzyme
transmembrane receptor
enzyme

chemical drug
chemical drug
chemical toxicant
enzyme

kinase

complex
chemical drug
transporter

kinase

chemical - endogenous ma...

chemical drug
chemical drug

Activity Plot

Activated

Inhibited

Activated
Activated
Activated

Activated

Inhibited

Inhibited

Inhibited

T X Predicted Activatio...

p-va.. 1.01E-12-2.35E-04(1/8)

Target Moleculesi.. T * Mechani

12 (2)

all 5

all 9

.all 10

.allg
all 5

Customize Table Mechanistic Networks O = c} —
T X Activation z-5cotemltmbtlad T ® , p-valueofover.. T *

0.333 bias TOTEST

-1.633 1.01E-12

2619 bias 8.11E-10 4+ 2-oxoglutaric acid, 4

bias 1.52E-09 +2-oxoglutaric acid, +

-0.640 7.52E-09 4+ 2-oxoglutaric acid, +

0.707 1.66E-08 +2-oxoglutaric acid

2.043 a= +2-oxoglutaric acid

o 1178 4.50E-08 _aspartic ... ...
- 2.164 bias 0. 1408 ' .

-2.530 bias 2.73E-07 *choline, +hexanoi

-1.237 bias 3.99E-07 4+ 2-oxoglutaric acid, *... ..

2.236 bias 8.26E-07 +2-oxoglutaric acid, *... .all 5

2.232 bias 8.26E-07 4+ 2-oxoglutaric acid, #... .all 5

2216 bias 8.26E-07 +2-oxoglutaric acid, +

1.039 1.05E-06 +5-hydroxytryptamine, -...all 6
1.15E-06 *choline, +hexanoic ... .all 11

2232 bias 1.32E-06 4+ 2-oxoglutaric acid, 4... ..all 5

1.451 1.82E-06 +2-oxoglutaric acid, +

1467 2.03E-06 4+ 2-oxoglutaric acid, 4. ...all

-2.530 bias 2.59E-06 *choline, +hexanoi

0.640 2.64E-06 4+ 2-oxoglutaric acid, #... .all 7
2.90E-06 + 2-oxoglutaric acid, *... ..all 8

-2.236 bias 4.33E-06 +2-oxoglutaric acid, *... .all 5

-1.000 7.58E-06 *choline, *creatine, *... .all 6
1.15E-05 + creatine, *hypoxant...

0.626 1.46E-05 +hypoxa i

-1.777 1.63E-05 4+ 2-oxoglutaric acid, 4... ..al
1.82E-05 +cis-aconitic acid, #cit... ..all 3
1.94E-05 +alpha-hydroxyglutar... ..all 6
3.18E-05 *choline, *citric acid,t....all 6

-2.236 3.80E-05

+2-oxoglutaric acid, ... ..all 5
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20000 _ .
00000 Discases & Functions Tab ®
— QIAGEN e —

Metabolomics Analysis - Convalescence vs control -

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

Diseases and Bio Functions Tox Functions

Colorby:  z-score v Decreasing <-1.378 |l WM 2.180Increasing Highlight: None v KA Show Label Show Barchart | [Fgg @ {

Size by: “u

-log(p-value)

uares below to explore urrently Viewing:

Nervous Syste elopment and F... Small Molecule Biochemis... an i Cellular Growth and P... Cellular Compro... Amino Acid Me... Inflammatory... Organ Morp... Gastrointes... Carbohydr... Hematol
T 1T 1 [ | i —— — ]

Behavmr Organ De...  Cellular... Metaboli...
| | |

T =
n -Il-- —re
. Ei Organi...
Hereditary ... =
1 [ | [
.-.. I 1 1]
.II Free Ra... Immune Pr

M s
c

... Devel... Endo... En... He... In
Nucleic ... cardiova... .ll -.I -- .ll l
--.-l ] Hal Ren... 0

ﬂg_es _ll 1 HE

7] gy -
.--I -II Nutrl Ia. E-P—

- Cell Si
-_‘ig_ Hemat -- |_ .I ll
o g ova .~ M

s RS R e

Add To My List Annotation Activity Plot IS ey O Customize Table = O, E@ p-value 836E-07 - 7.56E-04(1/9) ~ |« |

Add To My Pathway

Categories T Diseases or Functions Annota.. T ; p-value T ¥ Predicted Activation State T ¥ Activation Z-scor _;7 *  Molecules T ¥ #Molecules L
Neurological Disease,Organismal Inju.. Movement disorders 8.36E-07 -0.981 +5-hydroxyindol-3-acetic acid, ..all 11 11

Amino Acid Metabolism Quantity of amino acids 9.34E-07 Increased 2197 ‘+2-oxoglutaric acid, Tcreatine,"...all9 9

Lipid Metabolism,Molecular Transpor... Concentration of fatty acid 1.28E-06 0.805 1‘2—oxog|ularic acid,fS—hydr.._ ~all1o 10

Cancer,Organismal Injury and Abnor..  Solid tumor 147E-06 -0.440 +4-hydroxyphenylacetic acid,*..all 17 17

Cell-To-Cell Sianalina and Interaction  Activatinn nf rells 1.74E-06 1.223 +2-oxoalutaric acid. +5-hvdr... .all 14 14
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Regulate Effect

1

%III
5
il
4]
e
=

My Pathways
14

B % 8w} O B O v a
214
Overlay: Acute_vs_Control, Expr Log Ratio
AR
«lle
A 4

4+

'
[

UCA1

Cl

Build Overlay Path Designer Pattern Search

- KA .
V'ew'ncx E}K =

IDH1

DHB

/

/
pyru‘(' vic acid

/

. S o

2-oxoglutarié~a*c\igD-g ucos\, L-glutami\c acid mallic a}cid /)
N \ \ I I\ 7
N \
Sono v ! K
\\\ \ Il /
O Yy @

Concentration of L-glutamic acid

Respiration of mitochondria

. Consumption of oxygen

Cell proliferation of carcinoma cell lines

Zoom: [dy Export:@ﬂ@ =

Hide
Prediction Legend

more extreme in dataset less

@ Increased measurement )
() Decreased measurement )

more confidence

Glow Indicates activity
when opposite

less

O
S

Predicted activation

Predicted inhibition

Predicted Relationships
=== | 2ads to activation
Leads to inhibition
Findings inconsistent
with state of downstream
molecule
= Fffect not predicted

of measurement

Dashed lines = indirect relationship
Solid lines = direct relationship




1 B MR R

— QIAGEN

Metabolomics Analysis - Acute_vs_Control — O X

Network of Summary Graphical Summary Pathways Upstream Analysis Diseases & Functions Regulator Effects Networks Lists Analysis Match Molecules
highly |
connected Networks  Overlapping Networks
molecules,
click to open
network map

View Networks Add To My Pathway Add To My List Merge Networks Functions Annotation Customize Table = B .I:} Expand @ (7]

he analysis is composed of 18 networks. To view a network, select the appropriate network(s) and click View Networks. To merge selected networks, click Merge Networks. Total selected
olecules: 0

Molecules in Network T X T X T X TopDiseases and Functions T =
Molecule in 1 actin, activated RAF:scaffold:MAP2ZKMAPK:single mechanism MAPK inhibitors, # ALDOB, +alpha-hydroxyglutarate, casp... ..all 35 24 13 Digestive System Development and Function, Fr... .all 3
bold is in your 2 *(S)-3-hydroxy-2-methylpropanoic acid, +14:0/20:4(5Z,8Z,11Z,14Z) phosphatidylcholine, +4-cresol sulfate, 8,9-epoxy....all 35 24 13 Lipid MetaboMm, Molecular Transport, Small M... ..all 3

dataset; 3 aconjtase=TFSG, Amyloid fibril main peptide chains, Amyloid fibrils, + APOA1, + APOA4, +APO
unbolded

olipoprotein, +... ..all 35 22 12 Cardiac Dysfunctid\g, Cardiovascular Disease, Pro....... all 3

4 Activator:PI3K, * APMAP, arylesterase, *CA1, calpain, CD1, Complement, #FLT3LG, HD .all35 22 12 Cellular Developmen
CL9, GPCR .all35 22 12 Cell-To-Cell Signaling an
aleric acid, *4-hydroxyhippuric acid, *+4-hydrox... ..all 35 22 12 Cell-To-Cell Signaling and |

have been
added to 5 Ap1,+CCL22, #+CCL4, CD3 (complex), *+ CD40LG, #CXCL1, +CXCL10, +CXC

maximize 6 17-epi-resolvin D1, *+2-hydroxy-3-methylvaleric acid, +2-hydro
connectivity 7 “*2-oxoglutaric acid, +5-hydroxytryptamine, ADRB, +
8 265 proteasome, ADCY, AMPK,+APOC1, BC

Disease or

function
plex), * beta-alanine, CK2 alpha, cytokine, # D-glucose, ERM ~all35 17 10 Inflammatory Disease, Inflammat predicted to

eryl myristate, collagen, collagenase, cytochrome C, cytoc... ..all 35 19 11 Cellular Function and Maintena

9 antioxidant, arginase, *beta-hydr valeric acid, C/EBP, cyclooxygenase, eotaxin, ERK1/2, ETS, Ferritin, glutathione p... ..all 35 13 8 Amino Acid Metabolism, Cell Cyc be an
Based on a p- 10 ACAC, Activated TLR1:2 2:6 heterodimers or TLR4 homodimer, activated TLR2/4:TIRAP:PI(4,5)P2:BTK, C1Q (family), ... ..all 35 13 8 Cancer, Gastrointestinal Disease, outcome
| Y

Cal\(l:?Jllfjl?ion 11 acute phase 1 antitrypsin, + APOA2, C4BP, casein, Cebp, chymotrypsin, coagulation factor, DAFFAM20C:FAM20C s.....all 35 7 5 Immunological Disease, Metabolic Disease,Orga... ..
how likely parrTiamily), ALP, BCAR1:Talin:RIAM:ECM ligands:alphallb beta3:SRC:PTK2, C1Q), collagen alphat,collagen type i (family), ..all 35 7 5 Cardiovascular Disease, Organismal Injury and A... ..all 3
molecules angiotensin Il receptor type 1, AP2, apyrase, C-SRC, #C9, cathepsin, CD3 (family), CPLAZ, elastase, ENaC .all35 &5 4 Cell Cycle, Cell-To-Cell Signaling and Interaction, ...all 3
exist as part 14 aldose reductase, ALT, CD8 (family), CLASP proteins:cargo, *EGF, Fc receptor, fibrinogen (family), FOS (family), GNRH, GOT...all 35 5 4 Cancer, Cell-To-Cell Signaling and Interaction, C... ..all 3
of a network 15 alpha catenin,#B2M, Calcineurin (complex), calmodulin, CG, CK2, CSF, +F5, focal adhesion kinase, FSH .all3s 5 4 Cellular Development, Cellular Growth and Proli... ...all 3
thar;lc(:)i:]%nce 16 +1-18:2(9Z,122) lysophosphatidylcholine, ARHGEF2, ARSB, Autophagy, BCHE, BNIP3,+BTD, BUB1B, ELOVL6, FATT .all35 5 4 Cell Death and Survival, Cellular Development, .. ..all 3
17 activated RAF:scaffold:MAP2K:MAPK, activated RAF:scaffold:MAP2K:MAPK complex:dual mechanism MAP2K inhibitors,act.....all 35 4 3 Connective Tissue Disorders, Inflammatory Dise... ..all 3

Networks constructed from your dataset with level of connectivity prioritized
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How signatures are created and compared

» Data source from Omicsoft datalands
Canonical Pathways (up to 20 pathways)
Upstream Regulators (up to 100 regulators)
Causal Networks (up to 100 master regulators)

Diseases & Functions (up to 100 diseases or functions)
Example

Query Analysis Query signature Other Analyses to match against:
{Upstream Regulator signatura)

50

_ B

Scoring Thes rarking itself is

not usad in scoring

Evary gena in tha
topdbottom 50 counts

equally.

¥4

Take N top-most and
bottom-most regulators

Currently N = 50 each for UR,
CM, & DE, and 10 for CP
50

All Upstream regulators
with |z|=2, p-value <0.05)

Strang +
Weak +
Strong

—— Sample to Insight
95



Analysis Match Tab
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almpie 10 1NSI0HI

199- normal control [kidney] NA CMP_pyUyM RatDisease

kidney

Tissue...

CMP:pyl RatDis...

Metabolomics Analysis - Acute_vs_Control - O
Summary Graphical Summary Pathways Upstream Analysis Diseases & Functions Regulator Fffects Networks Lists  Analysis Match Molecules
Evaluate Metadata View As Heatmap View Comparison Customize Table O B Z-sC...| 66.89 - 14.94 (1/1056) v | [&] @ (7]
3 Analysis Name T Pr. TX _TX TX TX TX TX TX TX T TX TX TxX TxX TxX -TxX TX
e d 416 81.6 498 4 06.89
§ protein_cytokine_m 4 ontro| [peripheral blood] co-culture CMP_J8gEwDGSNpSp SAS8115345 0 NS
mouse_postnatal Mcroorme o coz o uo rrcmaeT 63.25 30.50
1- control [peripheral blood] co-culture CMP_OncoHu...  control  periph.. co-cult.. Treatm.. Geneti.. CMP:J8g OncoH.. GSE256( https:/...
49- normal control;sarcoidosis [peripheral blo SingleCell.. normal... periph.. NA Cell Ty.. hemat.. CMPwe\ Huma.. GSE132: httpsy/...
9528- normal control [large intestine] NA CM SingleCell.. normal... largei.. NA Cell Ty.. entero.. CMP:untHuma.. TabulaS: httpsy/.. 6.45
479- control [adipose tissue] NA CMP_5MK34 Human Ti.. control adipos.. NA Other .. Tissue.. CMP:5M GTEx_B.. GTEx  httpsi/. 16.69
456- normal control [kidney] NA CMP_BJyTh). RatDisease normal.. kidney —NA Other.. Experi.. CMP:BJy RatDis.. E-MTAB. http://.. 70.71
455- normal control [kidney] NA CMP_CmSJs. RatDisease normal.. kidney —NA Other .. Experi.. CMP:.CmRatDis.. E-MTAB- http://.. [70.71
201- normal control [kidney] NA CMP_bt3zM¢ RatDisease normal.. kidney — NA Tissue.. PreTre.. CMP:bt3 RatDis.. GSE1191https:;/.. 70.71
203- normal control [kidney] NA CMP_z3d7Uf RatDisease normal.. kidney — NA Tissue.. PreTre.. CMP:z3c RatDis.. GSE1191https:/.. 70.71
205- normal control [kidney] NA CMP_72gg0t RatDisease normal... kidney — NA Tissue.. Prelre.. CMP:72c RatDis..  GSE1 '|"91 https:/... 70.71
209- normal control [kidney] NA CMP_35I8GL RatDisease normal.. kidney —NA Tissue.. PreTre.. CMP:35l RatDis.. GSE1191https:/... 70.71
207- normal control [kidney] NA CMP_g0eXj4 RatDisease normal.. kidney —NA Tissue.. PreTre.. CMP:g0eRatDis.. GSE1191https/.. 70.71
171- normal control [kidney] NA CMP_XHOLJjt RatDisease normal.. kidney NA Tissue.. PreTre.. CMP:XHIRatDis.. GSE1191https:/.. 70.71
163- normal control [kidney] NA CMP_xNrrsB: RatDisease normal... kidney —NA Tissue.. PreTre.. CMP:xNrRatDis.. GSE1191https:;/.. 70.71
185- normal control [kidney] NA CMP_MgPOC RatDisease normal... kidney — NA Tissue.. PreTre.. CMP:MqRatDis.. GSE1191httpsy/.. 70.71
177- normal control [kidney] NA CMP_W43hh RatDisease normal.. kidney — NA Tissue.. PreTre.. CMP:W4 RatDis.. GSE1191https:/.. 70.71
175- normal control [kidney] NA CMP_uulpJ7 RatDisease normal.. kidney — NA Tissue.. PreTre.. CMP:uu)RatDis.. GSE1191httpsy/.. 70.71
173- normal control [kidney] NA CMP_a7qDFf RatDisease normal... kidney —NA Tissue.. PreTre.. CMP:a7c RatDis.. GSE1191httpsy/... 70.71
165- normal control [kidney] NA CMP_G56mF RatDisease normal.. kidney —NA Tissue.. PreTre.. CMP:G5¢RatDis.. GSE1191https:/.. 70.71 .
169- normal control [kidney] NA CMP_qivZDP RatDisease normal.. kidney —NA Tissue.. PreTre.. CMP:qiv:RatDis.. GSE1191https;/.. 70.71 17.68
normal... NA PreTre... GSE1191 https:/... [70.71 17.68
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I Add To My Pathway Add To My List Create Dataset Customize Table =2 B {:} Symbol  (S)-2-hydroxybut... (1/3)
5 Symbol T EntrezGen.. T ¥ |dentifier + Measurem... + Add/Remove column(s) Location T % Type(s) T % Biomarker.. T * Drug(s) T X
] GeneSymb.. T * ExprlogRa.. T * Exprp-value T *
; (S)-2-hydroxybutyric -- HMDB0000008 +1.654 2.50E-10 Other chemical - endogen...
( (S)-3-hydroxy-2-mett - HMDB0000023 +0.829 2.38E-06 Other chemical - endogen..
J (S)-indole-3-lactic aci -- HMDBQ000671 Other chemical - endogen...
1-14:0/2-18:1(11Z) di. - HMDBO07014 Other chemical - endogen...
1-16:1(92) lysophosp -~ HMDBO0010383 Other chemical - endogen...
1-18:0 lysophosphatii - HMDBO0010384 Other chemical - endogen...
1-18:1(112)/2-18:2(9z -- HMDB07190 4+0.745 1.82E-03 Other chemical - endogen..
1-18:2(92,127) lysopt -~ HMDB0010386 -0.937 3.92E-09 Other chemical - endogen..
4 1182002,122)72-18:2 - HMDB07248 +1010 1.39E-03 Other chemical - endogen..
1-heptadecanoyl-2-h -~ HMDB0012108 Other chemical - endogen...
1-oleoyl lysophosphe -- HMDB0002815 Other chemical - endogen...
14:0/20:4(5Z,8Z,11Z,1 - HMDB0007883 -0.856 2.13E-07 Other chemical - endogen..
14:0/20:4(8Z,112,147, - HMDB0007884 Other chemical - endogen...
( 16:0/16:0/16:1(9Z)[isc -~ HMDB0005359 Other chemical - endogen..
1 16:0/16:0/18:0[is03] t -~ HMDB0005357 Other chemical - endogen..
16:0/16:0/20:4(5Z,8Z, -~ HMDB0005363 +0.769 1.28E-02 Other chemical - endogen..
16:0/16:1(92)/16:1(9Z — HMDBO0005376 Other chemical - endogen...
16:0/18:0/18:2(9Z,12Z - HMDB0005369 4+0.854 1.90E-05 Other chemical - endogen..
16:0/18:1(92)/18:2(9Z - HMDB0005384 +0.864 1.06E-04 Other chemical - endogen..
16:0/20:4(5Z,8Z,11Z,1 =~ HMDB0005392 +0.597 2.04E-02 Other chemical - endogen..
16:0/20:5(57,8721171 -~ HMDB0007984 Other chemical - endogen...
18:0/14:0/16:1(92Z)[isc — HMDB0010426 Other chemical - endogen...
18:0/14:0/18:1(112)[is -- HMDB0010428 Other chemical - endogen...
18:0/14:0/18:2(92,122 — HMDB0010430 Other chemical - endogen...
18:0/16:0/18:3(9Z,12% -- HMDB0010432 40617 4.64E-03 Other chemical - endogen..
18:0/18:1(9Z)/18:2(9Z -~ HMDB0005405 +0.682 2.72E-03 Other chemical - endogen..
2,5-furandicarboxylic - HMDB0004812 -0.986 1.28E-03 Other chemical - endogen...
I bhasdrawns 2 mnathad —- UAAnERANNN217 #0084 7 E£IE N& Other rhemiral - endnnen

Sample to Insig Selected/Total molecules: 0 / 224
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| Biomarker name indentifier Percentage Deviation
- TG(18:2_36:3) NA 65.15435
| TG(18:2_36:4) NA 70.42088
I | TG(18:3_36:4) NA 70.85822
N-Acetyl-Aspartic acid HMDB0000201 71.30437
 TG(18:2_36:5) NA 71.62724
[ | Guanine HMDB0000132 -71.83251
~ Protein AMBP P0O2760 76.56766
) | Creatinine HMDB0000562 79.54263
0 |Apolipoprotein(a) PO8519 83.2135
1 |Methylmalonic acid HMDBO000845 94.58447
2 | p-Hydroxyhippuric acid HMDBO0000715 09,0861
3 IL-3 P08700 99.81049
A4 Cystathionine HMDB0000675 101.45969
5 |Phenylacetylglutamine HMDB0001961 103.17527
6 | N-Acetyl-Tryptophan HMDB0013713 106.88627
7 Trimethylamine N-Oxide HMDB0001965 107.73705
8 Methylhistidine HMDB0001331 111.25071
9_ Fructose-bisphosphate aldolase B PO5062 121.84065
0 |Beta-2-microglobulin P61769 122.31938
1 N-Acetyl-Serine HMDB0002180 136.2814
2_ 2-Hydroxyphenylacetic acid HMDB0000669 136.72478
3 Hippuric acid HMDBO0000714 157.83553
4 |Kynurenic acid HMDB0000684 163.77833
5 | 4-Hydroxyphenylacetic acid HMDB0000668 177.55187
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Prediction Legend

more extreme in dataset less

@D Increased measurement ()
@D Decreased measurement ()

more confidence less

@ Predicted activaton ()
@ Predicted inhibiton

Glow Indicates activity .
when opposite
of measurement (&)

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

Dashed lines = indirect relationship

Solid lines = direct relationship
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Select Entities to compare and click Add

Refresh
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lung_function_GWAS - 2025-11-2407:11 T4
GBM_scRNA_CL3 - 2025-11-13 04:08 TF

SMA related - 2025-11-13 02:31 T4
MGG4_GBM_protein - 2025-11-11 03:35 FF
GBM_MGG4_VC_cocult_RNA - 2025-10-09 06:40 T4
GBM_MGG4_Neshi - 2025-10-09 11:05 £F
Glioblastoma_CL3_DEG - 2025-10-08 05:59 T
Custom Dataset - 2025-09-19 10:45 £ - 2025-09-19 10:4
FAP_M_D_RNA_ protein - 2025-09-17 11:48 4

FAP meta transpose - 2025-09-17 10:44 £

FAP protein_transpose - 2025-09-06 10:49 T4
FAP_RNA_seq - 2025-09-06 03:26 T4

£ scRNA _cluster3_in_FAE_sample - 2025-07-29 05:36 T4

scRNA_cluster3_in_EAE_sample - 2025-07-29 04:43 T
longCOVID_clusterC - 2025-07-10 12:21 T
protein_cytokine_metabolite_result - 2025-07-09 02:31 T4
X! Acute_vs_Control

Iz

Convalescence vs Acute

Convalescence vs control

recover vs control

protein_cytokine_metabolite_result - 2025-07-09 02:15 5
MOESEM_phsophprotein - 2025-05-07 06:39 T4
DESeq2_IMZ - 2025-04-22 03:43 T4
PKCMT vs PKC DENHFD - 2025-04-16 06:37 T4
HBV_specific_CD8_pos_cluster6_DEG - 2025-04-16 02:11 &
HBV _specific_CD8_pos_cluster8_DEG - 2025-04-16 12:54 +
astrocyte_21L-1B+TNF_vs_11L-1B+TNF_bulk RNA - 2025-03
naturecomm_mpox_RNAseq - 2025-03-10 07:37 £

iz [z Mz [

Calculate intersections | [y

Add = Click in the Venn diagram below to compare different sets.
Keep the Ctrl key down to select multiple areas.
Remove
Clear Al A lung_function_GWAS - 2025-11-24 07:11 T4 (Analysis)
B Acute vs_Control (Meta Analysis)
A B
5

Entities Comparison Results (5)

IGFBP3
NRP2
PARKY
PDGFB
THBS1

[ Add To My Pathway ] Add To My List Annotations
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Prediction Legend

more extreme in dataset less

@ Increased measurement ()

{) Decreased measurement

more confidence less

@)  Predicted activation (D
@ Predictedinhibition (D

Glow Indicates activity .
when opposite
of measurement o

Predicted Relationships
= | eads to activation
= | eads to inhibition
Findings inconsistent
with state of downstream
molecule
= Fffect not predicted

Dashed lines = indirect relationship
Solid lines = direct relationship
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AT B | . o | e | F | 6 | & | 0 | J ﬁ foies e &% - < | 2oom: @ " ®0
1 Identifier Log2FoldCLOG10 Acadi P_val Type_Cov:Log2FoldCLOG10_AcAd] P vah LogZFaldCLOGI0 . AxAd Py il { Revise Surmmary 8 PO G vewgl ¥ : oom: [, @ Export: f® Bd @ S
2 CCL2ZZ 050255 214246 0007203cyickine 067785 10950 777EQ9NA  Na  na  OverarAcutewsControl Exprfold Change i
3 ILIS 06233 10176 BEEE1INA  NA  NA 0 NA  NA 0 Na 0N& U ® He
4z ] o7®l 1%%9 00ZI7INA  NA  NA  NA  NA  NA  Na Y et Sty igere
5 FNEZ NA  NA  NA  cyickie 2875 831512 4B4EONA  NA  Na " Predicted Activity
6 CCL4 091855 21882 DOOGK3NA  NA WA NA 1162 671627 19284 @ Predicted activation ~ox
7 CDHLG 32722 1803133 O30E-10NA NA NA NA 37221 3BBAUT 142E- @ Preditedinhibiton
8 |CXCLI 26265 16.81206 1.54E-17 NA NA NA NA 2962 22.58021 2.58E~ Relationships Between Nodes| (i [ ) (v @ | buld | Ovelay | PathDesigner | PattemSearch |View 53 M & & »
9 |CXCLIO 30462 4.00972 9.78E-05 cytckine 34508 831512 4.84E-00 NA NA NA T Binding of protein binding site "\ & :t:g::g;’n‘:‘;‘;z’: u <
10 CXCI8 12064 81271 T4EONA WA NA  NA 1702 1L1551 693 _ ‘ A = | prastiiencil | o C{%ﬁ x, o |
11 CXCLO 072302 150385 0.025477 NA NA NA A HA NA NA Binding of STAT binfing site o B - =« Indirectinteraction C% L cLt t’ Preicton Legend
12 EGF 381 100009 07D cyckine 004 36323 0000147 47046 641106 3.8BE- = Directinteraction .x v\ ’i Bio ‘ I B
13 [FGF2 L2064 69913 LIED7NA  NA  NA  NA 14117 937633 4.20- Binding o NFIB bifding ste g b VEGF N \\ VLo / /,gma O e
14 FLTILG 070075 387034 0000I5NA  NA  NA N 007072 63706 4708 @ : @ Y \‘ ; P o -
15 HMDBOOL 16541 060216 250B-10 Metabolie  -12633 1480963 126E-ISNA  NA  NA .. WD - - ; THBSt SN 1,7 Tt @ e ©
16 HMDBOOL 06284 73923 40EBNA  NA  NA N 062157 734581 45184 e o § Qe NN L@ e ©
17 HMDBOOCNA  NA  NA  NA  NA  NA  NA 31319 255155 0.00280 SERPINAZ T — A v sy gy
18 HMDBOOC 08201 562302 230E6 Metabole 080725 112915 SO0E-IZNA  NA  NA @———""% Z FOF2 | imoasuement (@)
19 HMDBOOC 064011 32054 0000S00MA WA NA  NA  NA  NA  NA and PP NN ®) L —
20 HMDBOOL 1437 45433 286E05 NA A NA NA 087763 397127 0.000L e N \\ NN FGG | = Loststo mton
21 HMDBOOL 1436 1054141 287E20NMA WA NA  NA 16347 3100044 BB o* - l" VN ) g nconsient
22 HMDBOOL 13750 1079334 L6IE-ll mebolie 061665 7.41005 380E-08 19927 2244483 3.50E- ORM1 \‘/ P I' RN, e
23 HMDBOX 066237 5716 LPEQSNA  NA  NA  NA  NA  NA  NA R AN "Dmm .
24 HMDBOOCNA  Na  NA  wembolle 0219 1329090 SS9B4 09655 11030 98- T gE___ T N Lo .‘ [ 1o E—————
25 HMDEBOOCNA A Na NA NA NA N4 065207 74592 LI3E{ - =35 e d ﬁ
26 HMDBOOL 32401 482855 148B05 Membolte 206% 6EISI8 242807TNA  NA  NA Sindalinotin . RELA e [
27 HMDBOOC 068536 539025 4.07E-06 Na NA NA NA NA NA NA sumu.amnofw'g,ﬂm em@slSlaion of bood cels 4 [RER
28 HMDBOOL 23649 4332604 4A0EM4NA WA NA  NA 26150 547811 1758 :
20 HMDBOOCNA ~ NA  NA  NA  NA  NA  NA 005463 1346562 342E-14 005463 1346562 342E-14
30 HMDBOOL 2608 25077 00055NA  NA  NA  NA 28307 1554014 26RE-16 28307 ISS4014 ZEBE-Ifend convol
31 HMDBOOL 072118 1249414 32IB-13MA  NA  NA  NA  NA  NA  NA  NA  NA  NA Discases and Bo Funcions_ Tox Funtions
327HMDBOO[NA NA NA NA A NA NA 061737 593087 LISE06 061737 593987 LISEDE e trend > Sizeby: | -log(p-value) v Color by: | z-score v Decreasing <-4.152 NI M 6.461 Increasing Highlight:  None v
33 HMDBOOL L7171 1621004 617E-17NA  NA  NA  NA 16407 200881 123823 16497 2290981 1.23E—f5 Reset T T T ‘ e S
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pen Network | Gene Heatmap [ @ [=] [ Expand Header

Data upload and analysis setup
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H Warburg Elfect Signaling Pathway

anonical pathways

legulation of Insulin-like Growth Factor (GF) transport and uptake by 1G.

Upstream requlators

Aacrophage Classical Activation Signaling Pathway

tathogen Induced Cytokine Storm Signaling Pathway
. . ‘ransport of bile salts and organic acids, metal ions and amine compounds [ll
Iseases and functions

Jendritic Cell Maturation

nterleukin-10 signaling

Comparison analysis
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