— QIAGEN

Ingenuity Pathways Analysis (IPA)

Using the Ingenuity Knowledgebase understand
genes and disease

— Sample to Insight

Title, Location, Date



3 Some Questions IPA Can Answer

— QIAGEN

B What does my gene/protein/compound of interest do?
B What other compounds bind my target of interest?

B If | inhibit or activate a target protein, what cellular processes are likely to be affected that
are beneficial or lead to adverse side effects?

B What are the upstream activators or downstream targets of my protein of interest?

B What can my microarray data tell me about changes in cellular functions, pathways, and
toxicology?

B What genes are implicated in my disease of interest?
B What proteins might act as good biomarkers for drug efficacy?

— Sample to Insight
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— QIAGEN

Basic gene and chemical search

Finding curated information about a gene/gene-product or drug, reagent or
biochemical

— Sample to Insight



20000 Search Basics

00000
— QIAGEN

Enter a gene or protein name in the search box

enes anﬁ%’m&r\als |/ Functions and Diseaszes |/ Pathways and Tox Lists

P \
serpine]| >4 SEARCH Advanced Search @
JSERPINE1T _~ other 1.
1ag Auto-complete liztz matching genes and Whemical n
] Ilze of auto-complete iz optional, you can simply bype and CEESearch

Enter a drug or chemical name in the search box

r icalz |/ Functionz and Dizeazes r Pathways and T o Lists

wicoo| I\} Advanced Search @

Vioooo / chemical drug

aq Auto-complete stz matching genes and chemical names
|lze of auto-complete iz optional, you can simply type and click Search

— Sample to Insight



90000 Search Basics, Continued

— QIAGEN

More than one search term can be entered at once
B Comma delimited
B Copy a column of IDs from MS Excel and past directly into the search box

Search terms can be any IPA supported identifier.
B Genbank, SwissProt, Affy probe ID, RefSeq, etc.
B See Help Manuel, “Data Upload Definitions” for complete list

Wildcard symbol should be used with searching with a partial gene name
B When searching or expecting protein isoforms or related |IDs, append a wildcard
B Example: “SERPINE*” will find all gene and protein names that begin with SERPINE

ke

— Sample to Insight



2000 List Result

— QIAGEN

Search results return as a list of entities that have a name or synonym that closely matches the

search term

Search

ADD TO PATHWAY [l ADD TO LIST |m Ew

The search for zerping] matched 1 items.

— Sample to Insight

RATPAIA

] 1¢/jyn.hn]\ [Matched Tel Synonymiz] Entrez Gene Mame Location Type Drugs Speciez
N
] 1 k SERFIMET | 5 MET | BETA MIGRATING PLA sefpin peptidase inhibitol Ex ‘“ ’
I P ETAMIGRATING PLA| clads E [nesin, The search term “SERPINE1
=) 4 PAIA pla_smlnu:ugen achreatar
Pai{aa F"I:a ’ inhibitor twpe 1], member
PLANHT, !

PLASMINOGEN ACTIVA Single-click the name to
follow the link to the

corresponding Gene View




Gene View Page

— QIAGEN

Reagent View
.
E——
Gene View: SERPINE1 {Mammalian} = Interaction Network = View Reagents (61) p Provide Feedback . i
Review the cabhqopeed literature Findings antNegtabase information for this node. Sum mary tab! partlal VIeW
| Summary Hum \Mouse \Rat\ jr—

Entrez Gene Name:

Eerpin peptidase inhibitor, clade E (nexin, plasminocgen activator inhibitor type 1), member 1 SpeCIeS SpeCIfIC Inform atlon

EETA MIGRATING FLAS ACTIVATOR, BETA-MIGRATING PLASMINOGEN ACTIVATOR INHIBITOR I, PAL, PAI-1, PAILA,

Synonym(s): K . Planh, PLANH1, PLASMINOGEN ACTIVATOR INHIBITOR 1, RATPAILA

sourced: |- Name and physical characteristics from
rotein Family, Domain: [ e T e T T = & Sase [ IDIor H H
protein Family, T public domain

Subcellular Location: [glpha granules, cell membrane leading edge, cell surface, Extracellular Space, Golgi Apparatus, intracellular space, pl

polyribosome fractions, ribosome

Canonical Pathway: Jacute Phase Response Signaling; Coagulation System; Glucocorticoid Receptor Signaling; HMGBL Signaling; TGF-B Signaling

Links to IPA Canonical Pathways

5)

Top Findings from Ingenuity Knowledge Base (show all 2 categorized literature Findin

regulates: [JPLAT, PLAU, PLAUR, VTN, PLG, SERPINEL, F2, TGFB1, PLASMINOGEN ACTIVATOR, ITGAV, LRP1, ITGB3, FN1, Laminin, FLT1

regulated by: GFB1, TNF, AGT, phorbol myristate acetate, Tgf beta, SMAD3, F2, lipopolysaccharide, troglitazone, SMAD4, TGFBRZ, D-

jolucose, actinomycin D, dexamethasone, LDL
binds: VTN, PLAT, SMADE, PLAU, SMAD3, LRP1, VLDLR, PLAUR, PLASMINOGEN ACTIVATOR, Lrp, Fibrin, F2, PROC, ORM1, IGFBPS Summal’v Of |ngeI’1UIty Curated
role in cell: — — - L o e e

disease: [hrombosis, obesity, fibrosis, severe sepsis, hypotension, stroke, sepsis, heart failure, colorectal cancer, acute respiratory flndlngs
Histress syndrome, bacterial meningitis, proteinuria, dengue shock syndrome, bone cancer, giant cell tumor of bone, brain

heoplasm, colorectal carcinoma, liver cancer, liver metastases, preeclampsia, colon cancer, brain cancer, edema, cardiac
fibrosis, acute lung injury, head and neck cancer, hypertrophy, bleeding, vascular dementia, non-insulin-dependent diabetes
fmellitus, cancer, tumorigenesis, neoplasia

Description

Entrez Gene Summary:

tissue plasminogen activator (tPA) and urokinas
cause of plasminogen activator inhibitor-1 deficiency (PAI-1 deficiency), and high concentrations of the gene product are

associated with thrombophilia. Alternatively spliced transcript variants encoding different isoforms have been found for this Gene Ontology information
gene. [provided by RefSeq]
from public domain

Molecular Function: protease binding; serine-type endopeptidase actj — " dopeptidase inhibitor activity; protein binding; peptidase
inhibitor activity

Biological Process: response to reactive oxygen species; chronological cell aging; negative regulation of plasminogen activation; positive
regulation of blood coagulation; positive regulation of interleukin-8 production; regulation of cell proliferation; tissue
regeneration; glucose homeostasis; regulation of angiogenesis; negative regulation of fibrinolysis; negative regulation of

vascular wound healing; cellular response to chemical stimulus; cellular response to lipopolysaccharide; positive regulation Drug Inforl I |a_t|0n
of monocyte chemotaxis

Cellular Component: extracellular region; soluble fraction; plasma membrane; extracellular matrix

Recently Added Findings

drotrecogin alfa Xigris

Q| sndi = indings
53 Recently Added Findings (show Findings)

tegorized Literature Findings (show details)

— Sample to Insight



Curated Literature Findings
— QIAGEN .

2613 Categorized Literature Findings (hide details)

Biomarker Information | Toxicology | Functional Roles | Mutant Information | Modifications and Regulation | Disease | Expression and Localization | Physical
Interactions | Additional Findings

Biomarker Information (hide detsils) Header Links for navigation to point of
efficacy (10) atherosclerosis, atrial fibrillation, non-small cell lung cancer, breast cancer, non-insu

small cell lung cancer Intel’eSt

safety (3) hypertension, breast cancer

diagnosis (2) abdominal obesity-metabolic syndrome, coronary artery disease

disease progression (2) benign prostatic hyperplasia, melanoma

Findings: Functional Roles

prognosis (2) acute respiratory i

Review the information that supports the gene-to-function relationship. Click the plus icon to view the reference information.

IPIainText 'I

Findings 1 - 9 of 9 Expand All

Toxicology (hide detailz)

fibrosis (2) heart, myocardium

rupture {(2) heart, myocardium
Pladsminogen activator inhibitor type 1 [SERPINE1] increases inhibition of tissue-type plasminogen activator [PLAT].

</
8180342 Reilly TM, Mousa 5S4, Seetharam R, Racanelli AL. Recombinant plasminogen activator inhibitor type 1: a review of
structural, functional, and bioclogical aspects. Blood Coagul Fibrinolysis 1954 Feb 1;5(1):73-81.

Source: Ingenuity curated findings

dilation (1) left ventricle

dysfunction (1) left ventricle

hypertrophy (1) cardicmyocytes

Original Sentence: Flasminogen activator inhibitor type 1 (PAI-1), a member of the serpin family of serine protease inhibitors, inhibits both
tissue-type plasminogen activator (t-FA) and urckinase type plr:l_srninogen activator (u-BA).

Reference can be viewed by clicking the
plus-sign, or “Expand All”.

[ Human PAI-1 [SERPIME1] protein increases in|

Functional Roles (hid= detzils)

expression of (44) CASP3, GJP43, TGFEL,

=it fALR, CAFS, [ 1In a cell-free systemn, Pail [SERPINE1] protein in
inhibition of (z?u, F2, PLAEMI Fibrinogen.

[ Plasminogen activator inhibitor 1 [SERPINE1]

Plasminogen activator inhibitor-1 [SERPINE1]]

[# In cytoplasm, SERPINE1 protein increases inhib

Pubmed ID links to abstract.

activity of (26) PLAT, TGFE1, PLAU,JCT!

binding of (26) LRP1, VTN, SERFINAL, ¢ [ PAI-1 [SERPINE1] increases inhibition of t-PA [PLAT].

Laminin, SHC1, Sos
activation of (13) TGFB1, Erk1/2, PLG]AK

[ PAI-1 [SERPINE1] protein increases inhibition of T-PA [PLAT] protein.

Plasminogen activator inhibitor-1 [SERPINE1] increases inhibition of tPA [PLAT].

generation of (11) PLG, F2

adhesion of (9) FN1, VTN, Collagen Jyp Findings 1 - 9 of 9

phosphorylation of (8) Akt, SMADZ, EGFR, EM

localization of (6) HGF, ITGAV, ITGE3, PLAUR, Smadz/3

P TP FENNEPFITY RPN Y —y . "y PR S e - Py Ay Y PR

— Sample to Insight '



The Ingenuity® Knowledge Base

— QIAGEN

— Sample to Insight

The Ingenuity Knowledge Base

Ingenuity Findings

Ingenuity® Expert Findings — Manually
curated Findings that are reviewed, from the
full-text, rich with contextual details, and are
derived from top journals.

Ingenuity® ExpertAssist Findings —
Automated text Findings that are reviewed,
from abstracts, timely, and cover a broad
range of publications.

Ingenuity Modeled Knowledge

Ingenuity® Expert Knowledge — Content
we model such as pathways, toxicity lists,
etc.

Ingenuity® Supported Third Party
Information — Content areas include
Protein-Protein, miRNA, biomarker, clinical
trial information, and others




Synonyms, Protein Family, Domains
GO, Entrez Gene, Pfam

» Tissue and Biofluid Expression & Location
GNF, Plasma Proteome

 Molecular Interactions

BIND, DIP, MIPS, IntAct, Biogrid, MINT, Cognia, etc.

« MIRNA/MRNA target databases

TarBase, Argonaut 2

» Gene to Disease Associations
OMIM, GWAS databases

« Exploratory Clinical Biomarkers

* Clinical Trial information
clinical trials.gov

— Sample to Insight

Entrez Gene\

:; _the Gene Ontology

- Genomics Institute of the

< L8 , Movartis Research
“:_-:"’ Foundation

ClinicalTrials.gov

A service of the U.S. National Institutes of Health

EMBL-EBI - 32 IITTALY:

Pfam

wue Mendelian Inheritance in ‘ﬁry




20000 Search Basics

— QIAGEN

» Enter a drug or chemical name in the search box

File  Edit ‘window  Help

Chernicals |/ Functions and Disease |/ Genes targeted by Drugs
| wont )

— Sample to Insight



seoes Chem View Page

— QIAGEN

o . .
Chem View: rofecoxib (neighborhood Explorer)

Rewview the categorized literature findings and database information for

Ppe— Summary tab, partial view

Synonyms: 162011-90-7; 3-phenyl-4-(4-(methylsulfonyliphenyl))-2 o s = e =

one; C17H14045; MK 0966; ME 966; Viomx Name and phySICal CharacterIStICS

Systematic Name: 3-phenvyl-4-(4-({methylsulfonyl)phenyl))-2(5H)-furanon
IUPAC Name: 4-(4-methylsulfonylphenyl)-3-phe fl’0m pUb“C domaln

CAS Registry Number:

SMILES: (=0)(=0)Cl=CC=C{C=C1)C2=C(C(=0)0C2)C3I=CC=CC=C3

Links to IPA Canonical
InChI: InChI=1/C17H14045/c1-22(19,20)14-9-7-12(3-10-14)15-11-21_ . .
Chemical Formula: C.,H,,0,5 Pathways, If avallable

17 1474
Molecular Weight: 314.357

PubChem Link: 5030

Link to full content

Canonical Pathways:

Top findings from Ingenuity Knowledge Ba: ;e (show all 715 categorized literature findings)

regulates: B PTGS2, prostaglandin E2, PTGS1, VEGFA, NOS2, REN, MMP2, epoprostenol, NFkB, thromboxane B2, P Glycoprotein, ANGPT2Z,
GPFT, Got, ETS1

regulated by: penicillamine, aminopropionitrile, hydralazine, rofecoxib

Summary of Ingenuity
curated findings

disease: edema, pain, hyperalgesia, hypertrophy, tumorigenesiz, hemaorrhagic pulmonary edema, hemophilic arthropathy,
albuminuria, experimentally-induced arthritis, unspecified disease, hypalgesia, infection, experimentally induced
inflammation, hypertension, diuresis, proteinuria, neurodegeneration, neoplasia, cancer

Member of Groups: 1,4-lactone

binds: [ee——

role in cell: apoptosis, proliferation, migration, survival, invasicn, production in, lysis

Members of Subgroup: --

— Sample to Insight



Chem View Continued

If the chemical is a drug, there will be additional information such as manufacturer,
clinical trail status, target(s), and action

Brand Name(s): Wioaoe
Manufacturer(s): MER.CHK

Therapeutic Categories: non-narcotic analgesic; NSAID

malignant tumor of Phase III sadiisy s Chinese University of Hong Kong NCT00164892 2005-11-16
stomach recruiting

osteoarthritis Fhase II1 Completed Mowvartis NCTO0637949 2008-03-17
brain tumor Phase I Terminated M.D. Anderson Cancer Center NCT00038389 2005-06-23
rheumatoid arthritis Withdrawn

osteoarthritis FPhase II1 Completed Mowvartis NCTO0B637949

Active, not

colorectal cancer Fhase II1 o
recruiting

Cancer Research Campaign Clinical Trials Centre NCTO0031863

dy=menorrhea Withdrawn

prostatic carcinoma Fhase III Completed Merck NCTO0060476
glioma Fhase I Terminated M.D. Anderson Cancer Center NCTO0038389
prostate cancer Fhase III Completed Merck NCTO0060476

Active, not
recruiting

malignant tumor of
stomach

Fhase II1 Chinese University of Hong Kong NCTO0164892

Mational Institute of Dental and Craniofacial Research
(NIDCR) NCTO0026819

inhibitor

pain Fhaze II Completed

715 Categorized Literature Findings (show details)

— Sample to Insight



20008 Summary

— QIAGEN

B [PA Search retrieves a wealth of experimental evidence for genes and proteins on the Gene
View page, and Drug and Chemicals on the Chem View page.

B Gene and Chem pages display information that is explicitly known about a gene or
molecule; there is no inferred or hypothetical information (this is done through custom
pathway building).

B Gene and Chem View information is based primarily on literature findings taken from the

full-text of journal articles but may come from other defined sources with references.

— Sample to Insight



— QIAGEN

Function & Disease to Gene search

Finding gene and chemical entities associated with biological functions,
processes, and diseases

— Sample to Insight



20060 Function/Disease Search and Results

— QIAGEN

One can also find molecules (gene/chemicals) associated with a biological process or disease.
Results are listed in a tree or list format.

r Genez and Chemicalz |/ Functionz and Dizeazes |/ Pathwayz and T o Lists |

avanan cancer SEARCH

Search

Advanced Search @

T
SCREY stov Funcrions [[ExpAnD FuncTions]

ADD TO MY PATHWAY (@ ADD TO MY LIST

The zearch for ovarian cancer matched 104 functions and dizeazes.

Functions & Dizeases i Azsociated Moleculez

[] Matching Functions & Dizeazes 704

H—}D Cancer 457

H—]—D ovanan cancer 435

ovaran cancer 435
ovaran cancer of humansz [ovanan cancer of Homo zapiens (human]] 4
ovarian cancer of pimate 4
ovarian cancer of mammalia 4
EH_] epithelial ovarian cancer 54
epithelial ovarian cancer 54
EH | endometricid carcinama 25
endametrioid carcinoma [endometricid ovarian cancerendometrioid ovarian carcinoma....] 25
EH | clear-cell ovanan carcinoma 24
clear-cell ovarian carcinoma [clear cell ovarian cancer) 24
- MLICINOUS ovarian carcinoma 19

— Sample to Insight



33 Limit Search to Exclude Chemical Entities using Advanced Search

— QIAGEN

r Genes and Chemicalz |/ Functionz and Dizeaszes |/ Pathwayz and Tow Listz

avarian cancer

Advanced Search Options [X]3 —
wrr o g
Gene(z), Chemicaliz) and Identifier[s]| | r\'?‘:. a o, [
|dentifier Type(s] |.-’-'-.JI ldentifiers - o Neb
lMolecule Type|z) I [ ] Felect al - sociated Molecules
Subcelular anatinn[s][ f\biclogic dug - El
_ ] khemical - endogenous mammalian —
Pathways and Taox Lists [ [ ] Ehemical - endogenous non-mammalian
Disolay resuits in -[] Ehemical - kinaze inhibitor
— -[] ghemical - ather Deselect chemical
-[] phemical - protease inhibitar entities
] Ehemical drug
A 1 Jchemical reagent A
- ChEI‘Ef toxicant
T g
inCancer CHA&E L] ovar z:tr:kine 4
tazet Files epithelia - enzyme 51
alyzes epi | - -
pithi Ll = nvimlad 51
Common with KB - _
endome OK 24 -
1 — . -

— Sample to Insight




Q0009 Effect on Function and Findings

— QIAGEN

Clicking the function text to see the effect-on-function and then clicking to view findings works well there are a
small number of results.

ADD TO MY PATHWAY ( ADD TO MY LIST | ANNOTATIONS @- [El SHOW FUNCTIONS || EXPAND FUNCTIONS =

The search for ovarian cancer, tran ... matched 33 functions and dizeazes.

Search

Functionz & Dizeaszes i Azzociated Molecules
[] Katching Functions & Diseases 471 -
H—}D Cancer 327
H—}D avaran cancer 307
ovarian cancer 307
ovanan cancer of humans [ovanan cancer of Homo sapienz (human)] 1
ovanan cancer of primate 1
| | ovanian cancer of marmmalia 1
EH ] epithelial ovarian cancer 47
epithelial ovaran cancer 47
FH ] endometrioid carcinoma 25
endometrioid carcinoma [endometrioid ovarian cancer .endometrioid ovarnian carcinoma....] 25
=H | clear-cell ovaran carcinoma 24

#K_| clear-cell ovarian carcinoma [clear call ovanian cancer] 24

= MUCINOUS ovarian carcinoma 19
MUCINOUS ovanian carcinoma [mucinous ovarian cancer] 19
- ot O S -l eSSt e S Mo e Sl s e, R MRSSS. fnde, Sl P Mgt gk e g bt g nSecde . el it M ms ]

— Sample to Insight



33 Gene/Chemical Names Link to View Pages
— QIAGEN

Search

o [
[ADD 70 v paTVAY ]| ADD 0 My LisT ]l AnnoTaTions JRECHEI stow runcrions | expand runcions IS

The zearch for ovarian cancer, tran ... matched 93 functionz and dizeases.

Functions & Dizeazes T Azzociated Molecules

[ Katching Functions &

Click plus-sign to expand selection

LJ—]-|:| Cancer
= varian cancer 307
varnan cancer a7

T ABCB1,ABCCS, ABL1, ABP1, ADA, AFP, AGPATZ2, AGR2, AGR3, AKT1, AKT 2, AKT 3, ALCAM, ANXAT0,
APOE, AR, ASCL2, ATPEY1B1, BCR, BIMPT, BRAF, BRCA1, BRCAZ2, CFORFEE, CCL2, CCL4, CCTH,
CD24, COH1, COKN2A, CEACALE (includes EG:4680), CHI3L1, CLON3, CLDN4, CLEC3E, CLL,
COL18A1, COL4AY, COXBA, CP, CRP, CSF3.CSF1R, CSF3R. CTLA4, CXCL14, CXCL16, CYP19A1,
CrP2441. DACHY, DDR1. DHCR24, DHFR. DPPAZ, DUSP4, DYMLRET, E2F1. E2F3, ECT2, EEF1A2,
EFMB2, EGF, EGFR, EF300, EFCAlM, EFHAZ, EFO, EPOR, EREBZ, ERBE3, ERCC1, ESR1, ESR2,
EvA2,F10, FABP4, FAI72D, FDFT1, FGF1, FGF2, FGFR1, FGFR2, FGFR3, FIGF, FLT1 FLT3. FLT4
FN1, FMTA, FNTE, FOLR1, FOS, FOSB. FOSL1, FOSL2, FOXI G I d G V
GHRH, G5K3B, GSTH1, GTF241, H19, HDACT, HDACZ, HD4
HDACE, HDACT 0, HDACT1, HDACS (includes EG:5734), HGF €ne names lea to ene Iew pages
HOXA5, HO*A9, HOXB2, HOXBS, HOXBE, HOXCE, HP, HSPIUSA c
D01, IFI27, IF130, IFMART, IFNARZ, IGF2BP3, IGFEP1, IGFEP3, ILE ILE, IL'IU IL1 2B. IL2R.B. IL2RE.
| IL2RG, JUN, KAT2B, KDR, KIAAQT 01, KISS1, KISSTR, KIT, KLKS, KLKE, KLK7, KLKE, KLK10, KLE11,
KPNAZ, KRAS, KRT19, KRT23, LAMAS, LCK, LCNZ2, LGALS4, LRIGT, LTE, MAPT, MCA, MECOHM,
MEP1A, MGHIT, MIF, A P3, MEPT, MIAPT4, MMPT (includes EG:4312], MSLM, KSR, M5%1, MTHFDZ,
MTOR, MUCT, MUCTE, NCALIT, NCOA3, NOTCH3, NR3C1, OPCIL, OVGP1, PAEF, PARKZ, PARP1,
PARP2, PAWR, PAXE, POGFRA. FOGFRE. PDS5B. PEA1S, PGR. PIK3CA, PLACT, FLAUR, PLG. PLK1.
PliL, POLE, POLE2, POLE3, POLE4, POMC, POR, POSTN, PPARD, PRAME (includes EG:23532),
PRON14, PRECE, PRECI, PRL, PROL1, PSAT1, PSILBS, PTAFR, PTEN, PTGS1, PTGS2, PTEZ, PTKE,
PTPM1, RACGAP1, RAF1, RARA, RARB, RARG, RET, RMASEZ, RRMZ, RRIM1 (includes EG:6240),
RUNx3, 5100F, SCAF1, SCGB2A1, SELE, SERPINAT, SERPINAS, SERPINCT, SERPIMNET, SFM, SFRST,
SFRS55, SFRSE, SLC1GAZ, SLC3442, SLPI, SIMAD4, SMC4, SPP1, SRC, STC1, 5TIF1, TACSTDZ, TFES,
TFF3. TGFBR1, TGFERZ, TGIF2, TIMP1, TNF, TOP1, TOP24, TOP2B, TPS3, TPD52, TPOS2L2, TRAZA,
TRAZE, TUBAB, TUBATA, TUBATC, TUBASC, TUBA4A, TUBA4E, TUBB1. TUBES, TUEE4, TUEE 24,
TUEBBZC, TUBD1, TUBET, TUBG1, TUBGZ, TS, WVCANMT, WCAN, VEGFA, VEGFC, VTCN1, WFDCZ,
W1, YEST, ZNF217

BH_| owvaran cancer of humans [ovarian cancer of Homo sapiens (human] 1

| — g .
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ssese Function and Disease Results
— QIAGEN

Search

< ADD TO MY PATHWAY (Il ADD TO MY LIST ' ANNOTATIONS

The seard

aficer matched 229 diseases and functions.

[svow mvomes | recson roncrion NEERE svow roncrons] e roncron { sorrore]

|Diseass & Functions

| T Associated Moleculd

H—]—D ovarian cancer

ovarian cancer

ADCY2, ADGRGL, ADNP, ADORAZA, ADRE2, AGDA, AGPAT2, AGR2, AGR3, AIFML, AKAP2, Akt, AKT1, AKT2, ALCAM, ALDHLAL,
ALDH1A2, ALDH3A1, ALKBH1, ALKBH3, ALKBH7, altretamine, amifostine, ANG, ANGPTL, ANKRD24, ANKRD36, ANKRD36C,

BARD1, BCL10, BCL2, BCL2L1, BCL2L11, BCR, BECNI, BENDS, bevacizumab, bevacizumab/carboplatin/gemcitabine,

C20rf88, CIorf20, C4A/C4B, C5orf28, CAB, Cal+,
carboplatin, carboplatin/chemotherapy, carboplati
carboplatin/paclitaxel, CARD16, CASP2, CASZL, CC - 0
CD24, CD274, CDAOLG, CDH1, CDK1, CDK2, CDK20,
(CENPE, CEP120, CEP152, CFH, CHEK1, CHEK2, CHE! =
cisplatin/paclitaxe], CLASP1, CLCAL, CLDN3, CLDI 0 1O Ad Dd o 0
COL15A1, COL18A1, COL28A1, COL3AL, COL4AL, C
(CSF2RE, CSF3, CSF3R, CTDSPL, CTMNNALL, CTNNEL, hioloo - aria to
cyclophosphamide, CYFIP2, CYHR1, CYP19A1, CY
DDX23, DDX394, decitabine, DEPDCS, DESI2, dexa
DNAHZ, DNAHS, DNAHT, DNAJAL, docetaxel, DOC AVEe A4
E2F2, E2F3, E2F4, E2F8, ECT2, EEF1A2, EFNBL, EFN|
EPCAM, EPHBS, epirubicin, EPO, EPOR, epothilane /\ =
paside, ETV4, limus, EVI5, EVL, EVA2, F2, F2) Ci 0

FAM72C/FAMT2D, FANCD2, farletuzumab, FARPL,
FGF16, FGF18, FGF2, FGF9, FGFR1OP, filgrastim, FLIL, o0 to 0
FOXD4L4/FOXD4LS, FOXGL, FOXMI, FOXN2, FOX
gemcitabine, GHRH, GINS1, GLDC, GLII, glutathio
GPATCH4, GPR132, GPR4, GPRSS5, GPX3, GRB7, GRI 0 () . E S
GTF2IRDA, GTPBP4, GYG1, H19, H2ZAFK, H2ZAFY,
HHLAZ, HIC1, HISTIH2BI, HIST2ZH2AA3/HIST2|
HOXA4, HOXAS, HOXAS, HOXB2, HOXES, HOXES,
HTR1F, hydralazine, Icam, IDO1, idronoxil, IFI27, T
IGFBP1, IGFEP2, IGFBP3, IGFBP4, IGSF21, 1110, IL128, a 0 8 0]2WA
JAK2, JUN, JUNB, KALRN, KANK3, karenitecin, KAT2
| KIAAL467, KIAAL804, KIF7, KISSL, KISSLR, KIT, KLF8, - - >

KRT19, KRT23, KRTGE, KRTAP1-5, KX-01, LAMAS, L Al 1o U »
LIGL, LMMA, lomustine, lonidamine, LOXHDL, LPA|
IRRMN4 I RRTRAT | RSAMT I TA MAMIT MAOR MAPPKL Mank MCAM MOCCCT MCE? MDA MECOM menestrol acetate

956
956

abagovomab, ABCA3, ABCAS, ABCE1, ABCC11, ABCCE, ABHD12E, ABL1, ABLIM2, ACPS5, ADAMIO0, ADAMI1T, ADAMIE, ADAMTSLS,

anthracycline/carboplatin, ANXAL0, ANXAS/ANKXASLL, AOCI, APBAL, APCDDI, APOAT, APOE, AQPS, AR, ARAF, ARFIP1, ARHGEF12,
ARID1A, ARIDIE, ARLAC, aromatase inhibitor, arzoxifene, ASCL2, ATG2E, ATIC, ATPGVLEL, ATPEE1, ATP&E2, B2M, BAHDI, BAPI,

bevacizumab/carboplatin/paclitaxel, bleomycin, BMP7, BNC1, BRAF, BRCAL, BRCA2, BRIP1, BROX, BSN, BTRC, Cl6orf78, C2CD3,

— Sample to Insight




— QIAGEN

Advanced Analytics

BioProfiler

Advanced Analytics requires an additional subscription fee

— Sample to Insight



g?ﬁﬁ Questions BioProfiler Can Answer

B  Which genes when [increased] in activity [increase] [COPD]?

B Which genes when [decreased] in activity [increase] [liver cholestasis]? What
types of [genetic] evidence support this?

B  Which genes are potential [diagnosis OR prognosis] biomarkers of [breast
cancer] and are [upregulated] in breast cancer?

B Which genes are known to both [affect OR increase] [colorectal cancer AND
obesity]?

— Sample to Insight




3 Questions BioProfiler Can Answer

— QIAGEN

Targets of toxicity:

B  Which genes when [decreased] in activity [increase] [liver cholestasis]? What
types of [genetic] evidence support this?

Target discovery:
B What [heterozygous knockouts] in [mouse] can [decrease] [asthma]?

B Which drugs or which targets have been in late stage clinical trials or approved
to decrease [diabetes]?

Biomarker research:

B Which genes are potential [diagnosis OR prognosis] biomarkers of [breast
cancer] and are [upregulated] in breast cancer?

— Sample to Insight



ge228 BioProfiler enables precise filtering on the “components” of Ingenuity

__ Sumee Eindings

In 12051/5v * 120X1/5v] * Swiss Webster mouse, homozygous mutant mouse Pex2 gene (2llele Pex2tm 1P Pex2tmlPfif) (knockout) jncreases
cholestasis in mouse.

/ \ /

zygosity gene effect on disease

disease

species evidence mutation type

Infer

Activity of the molecule
in this finding
(decreased)

— Sample to Insight



BioProfiler: quickly profile a disease, phenotype, or function

|ldentify genes known to be causally relevant as potential targets or identify
targets of toxicity, associated known drugs, biomarkers and pathways

200 70 v paThwaY | A00 10 v T JIEYRET

Molecule Add column(s) Disease & Evidence Y Add column(s)
Symbol Molecule Type Disease ... Disease Mut... El [] || Effect on Disease/Function Spe... . d Causal or Correlated Molecule Activity Findings
ACE peptidase 219 Alzheimer's disease wild type increases Human causal increased activity 1
APBE2 other 55 Alzheimer's disease; late-onset Al .fwild type increases Human causal increased activity 1
APOE transporter 920 Alzheimer's disease wild type cheases Human causal _J 'cheased activity 1
APP other 1134 Alzheimer's disease wild type increases Human causal increased activity 2
BLMH peptidase 54 Alzheimer's disease wild type increases Human causal increased activity 1
PAXIPL other 63 Alzheimer's disease wild type increases Human causal increace, ol activity S—
PSENL peptidase 585 Alzheimer's disease wild type INcreases - -
PSENZ peptidase 277 Alzheimer's disease wild type increases L -
SORLL transporter 43 Alzheimer's disease wild type increases -
1 -
* Filter down to genes known to be & -

causally associated with Alzheimer’s

* Which genes when decreased in
activity increase liver cholestasis?

« What types of genetic evidence
support this?

— Sample to Insight




BioProfiler: Find, Filter and Explore

« Find molecules causally relevant to the disease or phenotype

* Filter by specific genetic evidence or species

» Explore association with other similar diseases or
phenotypes/symptoms leveraging the depth of the Ingenuity
Ontology and the Human Phenotype Ontology

Search for a disease, phenotype or function

[alzheimer's disease [Alzheimer's dementia, Alzheimer's disease-like dementia,...]

o]

Select a search result to view in hierarchy

/disease/Psychological Disorders/psychological disorder/Dementia/Alzheimer's disease/experimental Alzheimer's disease
Lewy body dementia

/disease/Meurological Disease/disease of central nervous system/encephalopathy/Dementia/Lewy body dementia

/disease/Neurological Disease/disease of central nervous system/psychological disorder/Dementia/Lewy body dementia

/disease/Psychalogical Disorders/psychological disorder/Dementia/Lewy body dementia

Tdisease/Neurological Disease/disease of central nervous system/encephalopathy/Dementia/Alzheimer's disease/ experimental Alzheimer's disease
Jdisease/Meurclogical Disease/disease of central nervous system/psychelogical disorder/Dementia/Alzheimer's disease/experimental Alzheimer's disease
/disease/Neuralogical Disease/neurodeqenerative disorder/degenerative central nervous system disorder/tauopathy/Alzheimer's disease/experimental Alzheimer's disease

Select term(s) to add to filter at right

T CereDTOTACOTAT Ty STaTICTTOT
[ childhood myccerebrohepatopathy spectrum
EHC chrenic brain damage
~[1 chrenic inflammation of brain
(3 cocaine-related disorder
B3 cognition disorder
I3 D cortical tuber
BT delirium
EHE Dementia
-[] AIDS dementia complex
EC3 Alzheimer's disease
[ amyotrophic lateral sclerosis-parkinsonism/dementia complex of Guam
<[ argyrophilic grain disease
{3 autosomal dominant dementia
B3 familial british dementia
E1 familial Danish dementia
[ autosemal dominant familial Danish dementia
‘[ familial nenspecific dementia
B3 frontotemporal dementia
[ hereditary sensory neuropathy type IE
‘[ late-onset dementia

Filter on these terms(s)

@ Include any ('OR") () Include all { AND')

\Alzheimer's disease
amyotrophic lateral sclerosis-parkinsonism/des

Exclude (logical NOT)

include disease/phenotype association

Species

[ ] Select all
= Mammal
¢ [ Human

. “[Rat
[ Uncategorized

Disease Evidence

[ ] Select all
=H_] functional effect
-] gain-of-function
-] knockout
-] loss of function
-] null mutation
=] inheritance mode
-[_] dominant
-] recessive
-] X-linked
-] ¥-linked
] translation impact
-] unclassified mutation
=] zygosity
~[] hemizygous
=[] heterozygous
“[] homozygous
-] wild type

Biomarker Application Evidence

[ not applicable

(o] | cancel

1 Select all

Direction Of Gene [ diagnosis
I:_l Select all [ disease progression

i-[] downregulation| 8 -] effi

H = g i L] efficacy _ Causal or Correlated

[ not applicable |8 =[] not appllcabIID select all

] upregul{Drug target evidence psis ¥ |

[ ] Select all setot| — causal
[ approved ] correlation
Appl

— Sample to Insight



Find genes or chemicals that might be therapeutic for lung fibrosis

_ (:,:,A%:EE (BioProfiler)

Malecule Add columnis) Disease, Phenotype & Evidence Add column(s)
,  Symbol Molec... [ 7] [5[} Molecule Acti... [ Effect... Disease |7 [N Mutation e... Findings
ALOXS gnzyme decreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 1
BAX transporter decreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 3
BID other decreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 4
ccL17 cytokine decreased activity decreases ibrosis of lung ild type Mouse causal 1
CCR?2 G-protein cou... jdecreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 3
CDH11 other decreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 1
CxXCL12 cytokine decreased activity decreases ibrosis of lung ild type Mouse causal 1
EGR1 transcription r... fdecreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 2
ELANE peptidase decreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 1
FAS transmembran.. §decreased activity decreases ibrosis of lung homozygous,loss of... [Mouse causal 1
P FASLG cytokine decreased activity decreases ibrosis of lung homozygous,loss of... [Mouse causal 2
P ICAML transmembran.. §decreased activity decreases ibrosis of lung homozygous, knock... [Uncategorized... |causal 5
IKBKEB kinase decreased activity decreases ibrosis of lung; -fhomozygous, knockout|Mouse causal 1
ILL1IRA transmembran.. §decreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 1
BIL1Z2E cytokine decreased activity decreases ibrosis of lung homozygous, knock... [Mouse causal 4
IL13 cytokine decreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal &
IL17A cytokine decreased activity decreases ibrosis of lung ild type Mouse causal 9
ILIR1 transmembran.. §decreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 1
L4 cytokine decreased activity decreases ibrosis of lung homozygous, knockout|Mouse causal 3
ILS cytokine decreased activity decreases ibrosis of bronchia; f..Jhomozygous,knockout|Mouse causal 1
TGAS transmembran.. §decreased activity decreases ibrosis of lung ild type Mouse causal 2

Drug targets: genes or proteins that when decreased in activity, decrease lung fibrosis

— Sample to Insight



@00 BioProfile Example

— QIAGEN

Alzheimer’s Disease
Identify and understand key molecules involved with the disease for potential target discovery

— Sample to Insight



BioProfiler: Very simply search....and filter

— QIAGEN

[ Genes and Chemicals | Functions and Diseases | Pathways and Tox Lists |

‘A\zh cimer's disease [Alzheimer's dementia, Alzheimer's disease-like dementia,...]

‘ ‘ Advanced Search [F3]

Search

ADD TO MY PATHWAY [l ADD TO MY LIST || ANNOTATIONS

The search for Alzheimer's disease [Alzheimer's dementia, Alzheimer's disease-like dementia,...] matched 1 functions and diseases.

SHOW FINDINGS

[ on o IR oo o] aemo oncros [sommernn ]|

[Functions & Diseases

Matching Functions & Diseases

EHwl Neurological Disease

=, Alzheimer's disease

EH¥ Psychological Disorders

=Hvl Alzheimer's disease

Alzheimer's disease [Alzheimer's disease-like dementia, Alzheimer's||

Alzheimer's disease [Alzheimer's disease-like dementia,Alzheimer's dementia]

BioProfiler

& Es

|(RJ-flurbiprofen4-(2-(6-(2-(2-... (pl of 7)

-

Malecule

Add column(s)

Disease & Evidence

7/ Symbol

Molecule T... El

Tissue/Cell ... [T]

Molecule A.. El

Effect on Diw. | 7]

Disease

Mutation e... El .

Biomarker ... El

Species Evi... El

LGALS1

BCL2L11
RTM3
HOMERL
P HMGCR

— Sample to Insight

EIF2AK2
CRP
PRKARZE

acetaminophen

HBG2

FDPS
olanzapine
KIAP

MAPKD
PREARZA

P rivastigmine
CKCR4

miR-132-3p (and oth...

miR-378a-3p (and ot...

other

mature microRNA
ather

other

other

enzyme

kinase

other

kinase

chemical drug
mature microRNA
ather

enzyme

chemical drug
enzyme

kinase

kinase

chemical drug

G-protein coupled re...

Activated CD56brigh .|

Activated CD56brigh .|
(Adipose Amygdala,B ..
Activated helper T cel .|
-~ {decreased activity

Cerebral Cortex,Live

(Adipose Amygdala,B ..
Adipose, Liver, Other C..)
«{decreased activity

(Activated Vdl Gam

Activated CD56brigh .|
Activated helper T cel .|
(Activated CD5Bbrigh ..

(Activated CD56brigh .|

Activated CD56brigh .|

decreased activity
decreased activity
increased activity
increased activity

increased activity

increased activity

increased activity

increased activity
increased activity
unknown changein a...
increased activity
increased activity
increased activity
increased activity
decreased activity
increased activity

increased activity

affects
affects
affects
affects
affects
affects, decreases
affects
affects
affects
decreases
affects
affects
affects
decreases
affects
affects
affects
decreases
affects

|Alzheimer's disease
|Alzheimer's disease
|Alzheimer's disease
|Alzheimer's disease
|Alzheimer's disease
\Alzheimer's disease
|Alzheimer's disease
\Alzheimer's disease
|Alzheimer's disease
|Alzheimer's disease
|Alzheimer's disease
|Alzheimer's disease
\Alzheimer's disease
|Alzheimer's disease
|Alzheimer's disease
\Alzheimer's disease
\Alzheimer's disease
|Alzheimer's disease

|Alzheimer's disease

wild type
wild type
wild type
wild type
wild type
wild type
wild type
wild type
wild type
wild type
wild type
unclassified mutation
wild type
wild type
wild type
wild type
wild type
wild type
wild type

not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable
not applicable

Human
Human
Human
Human
Human
Human
Human
Human
Human
Uncategorized
Human
Human
Human
Uncategorized
Human
Human
Human
Uncategorized

Human
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sosse Show me only those molecules that when increased are known to

e Increase Alzheimer's disease

Quickly identify 9 molecules causally relevant to Alzheimer’s from 682 search
results

'BioProfiler

ADD TO MY PATHWA [@ @ |ACEAPBE2APOEAPPELMHPAXIPLPSENL... (plofl) | (2] [ i) Mo
Maolecule Add column(s) Disease & Evidﬂe / f \ Add column(s)
/_ Symbol | Molecule Type El Tissue/Cell ... El MoleculeActil&y ‘ Effect on Disea‘p... Disease \ N’ltation E... El Species E‘ . ; Causal or C... El Findings
APP other Activated CD56brigh ..increased actil.ritg,v increases N’ |Alzheimer's dicesNemtild type Human e |causal 2

PSEM1 peptidase Adipose Amygdala,B .|increased activity increases Alzheimer's disease wild type Human causal 1

ACE peptidase Dorsal Root Ganglio  ..|increased activity increases Alzheimer's disease wild type Human causal 1

PSEMZ peptidase B lymphocytes not o .|increased activity increases Alzheimer's disease wild type Human causal 1

APEEB2 other Activated CD56dim  ..Jincreased activity increases Alzheimer's disease; | ..|wild type Human causal 1

APOE transporter Activated Vdl Gam  ..|increased activity increases Alzheimer's disease wild type Human causal 1

BLMH peptidase Activated Vdl Gam  ..Jincreased activity increases Alzheimer's disease wild type Human causal 1

PAXIP1 other Activated CD56brigh ..|increased activity increases Alzheimer's disease wild type Human causal 1

SORL1 transporter Activated CD56brigh .|increased activity Increases Alzheimer's disease wild type Human causal 1

— Sample to Insight
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goo0e Filterable finding level attributes

00000
— QIAGEN

Molecule Activity
B Whether the finding indicates increased or decreased activity
B Calculated using various factors

0 Observed upregulation or downregulation

O Functional effect of mutations

O Etc.

Effect on Disease/Function
B Whether the disease or function was increased or suppressed

Species evidence and Tissue/Cell line
B Select specific species e.g. mouse, and/or specific tissues e.g. lung

Mutation evidence
B Limitto certain mutation types e.g. homozygous, knockout

Causal v/s correlation

— Sample to Insight




Find known drugs associated with key causally relevant molecules

Select molecules, place on a pathway and overlay drugs

i R o aor hiord s 1
¢ o | (e (z-w“h"w“_ §
i E

Extracclilar Spacs

§

ﬁ

— Sample to Insight



@pe0g BioProfile Example

00000
— QIAGEN

Analysis of the clinical aspect of EMT in Breast Cancer

Exploring the EMT molecules involved in breast cancer.

— Focusing on the Upstream Regulators predicted to be activated in the dataset to
explore which ones if any would be of interest for therapeutic purposes.

Do any of these molecules of interest have biomarker application in breast cancer ?

— Sample to Insight
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sssee Epithelial to Mesenchymal Transition

— QIAGEN

Tight-junction dissociation o =
i erant-junction an
LOSS ot WV desmosome dissociation ~ @SMA expression ‘
S Loss of apical-basal polarity  Cytoskeleton reorganization o =
l EMT effectors ] = = Front-back polarity S up-reguiation
Migration Basement membrane
< > degradation
Invasion
- >
S 4 “;\ <

EPITHELIAL MARKERS MESENCHYMAL MARKERS :

E-Cadherin N-Cadherin

Claudins Fibronectin

Occludins | Collagen I/1Il

201 Snail
Desmoplakin aSMA
Cytokeratins Vimentin
Breast development i
Luminal cells in ducts Luminal progenitors MaSC (stem cell)
Luminal Breast cancer HER2-enriched Basal Mesenchymal / stem cell-like breast cancer

Luminal cell lines Ratio Claudin-low to Luminal Claudin-low cell lines
5vs 5 cell lines, RNA-Seq data

— Sample to Insight




All answers with BioProfiler!

r Genes and Chemicals r Functions and Diseases r Pathways and Tox Lists

‘breast cancer ‘ SEARCH

Advanced Search @

. Search

0D 10 My PATHWAY || ADD T0 My LisT ||| annoTaTiONS ||| sow Finoings [l rrecT on FuncTion RISV sHow FUNCTIONS || EXPAND FUNCTIONS || BIOPROFILER

The search for breast cancer matched 274 functions and diseases.

|Functions & Diseases |\— Associated Molecul
[ Matching Functions & Diseases 2551 -
H—]—D Cancer 1542
H—J—D neoplasia 1483
Breast Cancer and Tumors 1432
[ ] neoplasia of breast cancer cell lines [breast cancer cell line NG,oncogenesis of breast cancer cell lines,...] 68
[ ] neoplasia of mammary tumor cells [neoplastic growth of breast cancer cells,neoplastic syndrome of breast cancer cells,...] 13
EH ] breast cancer 1416
[ | breast cancer [cancer of breast,cancer of the breast] 1416
(1 breast cancer of mammary gland [cancer of breast of glandula mammaria,breast cancer of lactiferous gland,...] 1
EH | carcinoma 556
[ | carcinoma in breast [breast cancer tumor, breast carcinoma,...] 556
EH ] ductal carcinoma 118
ductal carcinoma [invasive ductal breast cancer,ductal invasive breast cancer,...] 118
EH] disease 116
#H ] disease of breast cancer cell lines [breast cancer cell line syndrome,disorder of breast cancer cell lines,...] 70
FH ] disease of breast carcinoma [breast cancer tumor disorder,syndrome of breast cancer tumor,...] 42
#H ] disease of mammary tumor cells [disease of breast cancer cells,disease process of breast cancer cells,...] 13
EH | metastasis 65
#H] metastasis of breast cancer cell lines [breast cancer cell line carcinogenesis,breast cancer cell line metastasis,...] 37
] metastasis of mammary tumor [metastatic cancer of breast tumor,stage IV cancer of neoplasm of the breast,...] 24
#H] metastasis of breast carcinoma [stage IV cancer of breast carcinoma,metastatic cancer of breast cancer tumor,...] 13
BH] metastasis of mammary tumor cells [neoplasm metastasis of breast cancer cells,stage IV cancer of breast carcinoma cell,...] 11
=] delay in initiation of metastasis of mammary tumor [delay in initiation of stage IV cancer of breast tumor,delay in initiation of metastatic 1 Z
s L S S U RS

— Sample to Insight
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Search

ADD TO MY PATHWAY [|[ ADD TO My LIsT [|| ANNOTATIONS [|| SHOW FINDINGS [|| EFFECT ON FUNCTION

The search for breast cancer matched 274 functions and diseases.

S BIEYN[ sHOw FUNCTIONS | EXPAND FUNCTION i | BIOPROFILER

P 7 Associated Molecul
. ¥
H—]—I:l Cancer 1542 E
H—]—D neoplasia 1483
Breast Cancer and Tumors 1432

nylestradiol, 17-hydroxyprogesterone, 2-mercaptoethanesulfonic acid, 3,3'-diindolylmethane,
5-fluorouracil, 9,10-dimethyl-1,2 -benzanthracene, ABAT, ABCB1, ABCEY, ABCC11, ABCC4, ABCCS, ABCG2, abiraterone acetate,
ABLL, ACAAL, ACACE, ACADVL, ACOTS, ACP5, ACTAZ, ACTBLZ, ADAM1 2, ADAMLS, ADAML7Y, ADAMZ3, ADAMZ 8, ADAMS,
ADAMTSL, ADAMTS10, ADAMTS14, ADAMTS1E, ADAMTS520, ADAMTS3, ADAMTS4, ADAMTSS, ADAMTS6, ADAMTSE, ADAMTS9,
ADCY2, ADCY3, ADIPOQ, ADK, ADRAZC, ADRML, AE 941, AGPATZ, AGPATD, AGRZ, AIDA, AIGL, AKAPL10, AKAPLZ, AKAPL3, AKR1EL,
AKRICL/AKR1CZ, AKR7AZ, AKT1, AKTZ2, AKT3, ALB, aldesleukin, ALDHLAL, ALDH1A3, ALDOA, ALDOC, alendronic acid, ALOX15,
AMBRAL, amlodipine, ampicillin/sulbactam, ANAPC13, anastrozole, ANG, ANKRD30A, anthracycline, ANXAL, ANXA3, ANXAD, AOC3,
AP3IM2Z, APC, APLP1, APOAL, APOBEC3G, APOE, aprepitant, AR, ARAF, AREG/AREGE, ARFGEF1, ARHGAP19,

ARHGAPS /PRR5-ARHGAPB, ARHGDIA, ARHGDIB, ARHGEF1, ARHGEF2, ARHGEFS, ARHGEF7, ARMCXS, ARNTL, ARRB1, arzoxifene,
ASF1B, ASHZL, ASXL3, atamestane, ATF2, ATF3, ATM, ATP2EB2, ATP2C2, ATP5AL, ATPSCL, ATP5)Z, ATRAID, AURKA, AURKE, AXINI,
AXINZ, BAD, BAGL, BAG4, BARD1, BAX, BCAM, BCAR1, BCL2, BCLZAL, BCL2L2, BECN1, benzyl isothiocyanate, beta-estradiol,
bevacizumab, BEX1, BEX2, BHLHE40D, BIRCS, BKM120, BLID, BLVRA, BMIL, BMP7, BNIPL, botulinum toxin type A, BRAF, BRCAL, BRCA2,
BRF2, BRIPL, BSG, BTG2, BTRC, BUBL, bupivacaine, bupropion, busulfan, C14orf159, C190rfS3, CLOBP, C21lorf58, C2orf40,
Chorf203, Ceorf211, C7, CBorf44-5CK3 /SCK3, C9orf3, CaZ+, CA9, CACNAZDI1, CACNAZD2, CACNAZD3, CACNAZD4,

calcium gluconate, CALDL, CALML (includes others), CANTL, capecitabine, CAPZAZ2, carboplatin, carmustine, carvedilol, CASP10,
CASP2, CASP3, CASPB, CASPT, CASPB, CASP9, CAT, CAV1, Cbr2, CBX3, CBX4, CBXB, CCDC85A, CCL17, CCL19, CCL2, CCL21, CCNE1,
CCND1, CCNEL, CCNG1, CCML]1, CCP110, CCR2, CCR4, CCR5, CCR6, CCR7, CCT3, CD1A, CDZ24, CD274, CD44, CD68, CD69, CD7O0,
CD79B, CDED, CDC20, CDC25A, CDCZ25B, CDC37, CDC42, CDCAY, CDHL, CDH2, CDH3, CDH4, CDHS, CDK1, CDK12, CDKZAF2,
CDK4, CDKNLA, CDKN1B, CDKM2A, CEACAMG, CEBPA, CEBPD, celecoxib, CENPA, CEP164, CEP250, CES1, CGB (includes others),
CHD7?, CHEK1, CHEKZ2, CHGE, CHI3LL, cholecalciferol, CHRM1, CHRM2, CHRM3, CHRM4, CHRMS, CHRNA9, CHST7, ciprofloxacin,
CIRH1A, cisplatin, citalopram, CKAPS, CKM, CLDONL, CLDN12, CLDN3, CLDM4, CLEC10A, CLGN, CLK2, CLNSLA, clodronic acid,
CLTCLL, CLU, CMPK2, CNDP2, CNNL, COLLAL, COLLA2, COL4A3BP, COL4A4, COMMD7, COMT, COQ4, corticosteroid, COX4I1,
COX6E1, CPAMDSB, CPEEZ2, CRELD1, CRMP1, CRYAB, CSDE1, CSE1L, CSF1, CSF3R, CSMD1, Csnlsl, CSPP1, CTDSPL, CTGF, CTLA4,
CTNMNEB1, CTSC, CTSD, CTSL1, CTTN, curcumin, CXCLL, CXCL12, CXCL14, CXCL2, CXCL3, CXCL9, CXCR3, CXXC5, CYBSR3, CYBA,
cyclophosphamide, cyclophosphamide/5-fluorouracil/methotrexate, cycloserine, cyclosporin A, CYCS, CYLD, CYP17A1, CYP19AL,
CYP1AL, CYP2BB, CYP2D6, CYP2EL, CYP3A4, CYP4Z1, CYR61, DACH], dalteparin, darbepoetin alfa, DCD, DCN, DDHD2, DDIT4,
DDX11/DDX12P, DDX17, DDX19B, DDX5, dehydroisoandrosterone, DENND2D, denosumab, DEPDCL, DESIZ, dexamethasone,
dexrazoxane, DHDDS, DHFR, DHX37, DIXDCL, DKCL, DKK1, DLBS 1425, DLC1, DLGS, DMD, DNAH7, DNAJBG, DMNALIL, docetaxel,
DOCKL1, docosahexaenoic acid, doxorubicin, DPEP3, DPYD, DSCCL, durapatite, DUSP1, DUSP2, DYNCZHL, EBLNZ, ECM1, EDC3,
EDNL, efaproxiral, EFHC2, EGFLG, EGFR, EGLNL, EGLNZ2, EGR1, EGR4, EHMT2, EI24, eicosapentenoic acid, EIFL, EIFZAKL, EIF2ZAKZ,
EIFZAK3, EIF3A, EIF3B, EIFSCJEIF3CL, EIFZE, EIF3H, EIF3K, EIF4AL, EIF4B, EIF4E, EIF4EBP1, EIFS, ELOVLG, EML3, EMP3, ENAH, ENG,
ENOL, EP300, EPGS, EPHAZ, EPHX2, epirubicin, eplerenone, EPM2AIP1, EPO, EPOR, EPS8, ERBB2, ERBB3, EREB4, ERCCL, ERIZ,
eribulin, ERLINZ, escitalopram, ESCOL, ESR1, ESR2, ESRRA, ESRRG, esterified estrogens, estrogen, etanercept, ETFA, ETNK2,
etoposide, ETV4, everolimus, everolimus fexemestane, EWSR1, exemestane, EYAL, F8, FABP7, FADD, FAM107E, FAM174B, FAM198E,
FAM4 9B, FAMY 2D, FAM96EB, FANCC, FANCD2, FANCF, FANCG, FASN, FAT3, FELN1, FELNS, FEN1, FEN2, FEXLY, FEXO4, FEXW4, FEXW7,
FCGEP, FDFT1, FDPS, fenretinide, FERMT2, FGF1, FGF7, FGF8, FGFRL, FGFR2, FGFR4, FHLZ, FHL3, FHOD3, FIGF, filgrastim, FIS1,
FKBP1A, FLMA, FLNB, FLRT2, FLT1, FLT4, fluoxymesterone, FMRLNE, FN1, FOS, FOSB, FOXAL, FOXC1, FOXC2, FOXI1, FOX01, FOXO3,

— Sample to Insight
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— QIAGEN

1432 Molecules related with findings to Breast Cancer

BioProfiler

ADD TO MY PATHWAY

ADD TO MY

|AII Pages

~| [ =) i) More Inf

Molecule Add column(s) Disease & Evidence Add column(s
; _ Symbol Molecule Type  [7] Diseas... Disease M... [7] Biom... [7| Eff... 7] Spe... [7] ... |7 =[] Drug... [7] Exp... [7] Caus... [ [5]| Mole... [7] Findings
($)-duloxetine chemical drug 59 Breast Cance ..|wild type not applicable |decreases Uncategorized phase Il not applicable |causal increased acti... | 3
P 17-alpha-ethinylestradiollchemical drug 155 Breast Cance ..|wild type not applicable |decreases Uncategorized approved,pha...|not applicable |causal increased acti...| 12
17-hydroxyprogesterone  |chemical - endogenous...| 15 Breast Cance ..|wild type diagnosis affects Uncategorized not applicable |not applicable |correlation increased acti...| 1
2-mercaptoethanesulfoni...|chemical drug 22 Breast Cance ..|wild type not applicable |decreases Uncategorized phase Il not applicable |causal increased acti...| 1
P 3.3'-diindolylmethane  |chemical drug 97 Breast Cance ...|wild type not applicable |decreases  |Uncategorized not applicable...|not applicable |causal increased acti... | 3
P 5 -fluorouracil chemical drug 355 Breast Cance ..|wild type not applicable |decreases Uncategorized approved,pha...|not applicable |causal increased acti...| 54
P 9,10-dimethyl-1,2-be... |chemical toxicant 258 Breast Cance ...|wild type not applicable |increases Rat,Mouse Mammary ... \not applicable |not applicable |causal increased acti...| 7
ABAT enzyme 44 Breast Cance ..|wild type not applicable |affects Human not applicable |upregulation |correlation increased acti...| 1
P ABCEL transporter 212 Breast Cance ...wild type diagnosis,not ... affects Human not applicable [not applicabl...|correlation decreased act...| 2
ABCB7 transporter 36 Breast Cance ..|wild type unspecified a... |affects Mouse not applicable |upregulation |correlation increased acti... | 1
PABCCIL transporter 36 Breast Cance ..|homozygou...|not applicable |affects,decr... [Human not applicable |not applicabl...|correlation,ca... increased acti...| 4
ABCCS transporter 135 Breast Cance ..{unclassified...|not applicable |affects Human not applicable |not applicable |correlation unknown chan...| 1
ABCCS transporter 60 Breast Cance ...wild type not applicable |affects Human not applicable |upregulation |correlation increased acti...| 1
ABCG2 transporter 162 Breast Cance ..|wild type diagnosis affects Human not applicable |not applicable |correlation increased acti... | 1
abiraterone acetate chemical drug 17 Breast Cance ..|wild type not applicable |decreases Uncategorized phase Il not applicable |causal increased acti...| 1
ABLL kinase 540 Breast Cance ..|wild type not applicable |affects Human not applicable |downregulation|correlation decreased act...| 2
ACAAL enzyme 17 Breast Cance ..|wild type unspecified a... |affects Mouse not applicable |upregulation |correlation increased acti... | 1
P ACACE ENZYme 88 Breast Cance ..|wild type not applicable |affects Human not applicable |upregulation |correlation increased acti... | 4
ACADVL enzyme 53 Breast Cance ..|wild type not applicable |affects Maouse not applicable |downregulation|correlation decreased act...| 1
ACOT9 enzyme 7 Breast Cance .-|wild type not applicable |affects Human Other Or ...|not applicable |downregulation|correlation decreased act...| 2
B ACPS phosphatase 104 Breast Cance ..[wild type unspecified a... |affects Human not applicable |upregulation |correlation increased acti... | 4
B ACTAZ other 80 Breast Cance ..|wild type not applicable |affects Human Other Ce ..|not applicable |upregulation |correlation increased acti...| 2
ACTBL2 other 7 Breast Cance ..|heterozygo... |not applicable |affects Human (Other Or ...|not applicable |not applicable |correlation unknown chan...| 1
ADAM12 peptidase 140 Breast Cance ...|wild type not applicable |affects Human not applicable |upregulation |correlation increased acti...| 1
ADAM15 peptidase 104 Breast Cance ..fwild type not applicable |affects Human not applicable |upregulation |correlation increased acti...| 1
ADAML7 peptidase 227 Breast Cance ..|wild type not applicable |affects Human not applicable |upregulation  |correlation increased acti... | 1
ADAM23 peptidase 24 Breast Cance ..|wild type not applicable |affects Human not applicable |not applicable |correlation increased acti...| 1
ADAMZB peptidase 32 Breast Cance ...|wild type not applicable |affects Human not applicable |upregulation |correlation increased acti...| 2
ADAMS peptidase 104 Breast Cance ..fwild type not applicable |affects Human not applicable |upregulation |correlation increased acti...| 1
B ADAMTS1 peptidase 156 Breast Cance ..|wild type not applicable |affects Human not applicable |upregulation,...|correlation decreased act...| 2
Selected/Total molecules : 0 / 1432
— Sample to Insight '
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BioProfiler

Narrowing down to Genes, RNAs and Proteins common to Breast
Cancer and EMT: 47 maolecules

'ADD 70 my paTHWAY [ ADD T0 My LisT || YR

[ABLL - VEGFA (plof 1) | [ [0 iJ More |

N
Molecule Add column(s) Diseasgf& Evidendg Add column(s)
, _ Symbal Mole... [¥] [¥[ [ Disease ... .. [ 7] []] mole... [¥ Findings [ |
P ABLL kinase 539 act...| 5
B AKTL kinase 896 act...| 23
B AKTZ2 kinase 352 act...| 3
B EMP7 growth factor 469 _ _ — cti...| 8
B CAVL transmembra... | 766 Breast Cance i thellal-masenchymal tr_ansmon_ - - = act...| 11
/process/developmental biology/epithelial-mesenchymal transition
P> CD44 enzyme 658 Breast Cance |epithelial-mesenchymal transition of adenocarcinoma cell lines cti...| 5
P CDC42 enzyme 526 Breast Cancg | /process/developmental biology/epithelial-mesenchymal transition/epithelial-mesenchymal transition of tumor cell lines/epithelial-mesenchy cti...| 2
» CDHL other 396 Breast Cancd [ePithelial-mesenchymal transitian of atrioventricular cangl cushion o _ act..| 16
T rranscription r...| 708 e — /process/developmental b!ologwdef.relopmental process of tlsslule,fdevglopmental process of emblr‘l.romc tlssye,fdev.elopmental procgss of atri e
/process/developmental biology/epithelial-mesenchymal transition/epithelial-mesenchymal transition of atrioventricular canal cushion
BECFR kinase 890 Breast Cancq |apithelial-mesenchymal transition of bladder cancer cell lines act...| 19
B ERBB3 kinase 336 Breast Cance [»] |lact...|3
BESRZ ligand-depen... | 539 Breast Cance Select term(s) to add to filter at right Filter on these terms(s) act...| 34
B FELNS other 94 Breast Cance B3 andocrine system development - = - , act...| 8
P FGFL growth factor | 306 Breast Canf8 - 03 entry into differentiation of cells cti...| 3
P FGFR2 kinase 544 Breast Ca : #{3 epithelial-mesenchymal transition Brgast .Cancer and Tumors - act...| 24
. - epithelial-mesenchymal transition A
P FOXC2 transcription r...| 244 Breast Can{g ({3 fate determination of cells [ cti...| 3
»FOXO1 transcription r...| 401 Breast Cancd | | L) glandular development — cti...| 2
P FTH1 enzyme 97 Breast Cancd | | /(3 hematopoiesis cti...| 3
B HEYZ transcription r...| 138 Breast Cance =0 initiation of differentiation of cells act...| 3
P HGF growth factor 924 Breast Cance i mtegumgmaw system development Exclude (logical NOT) cti...| 2
3 lymphatic system development
PHIFLA transcription r...| 523 Breast Cance 3 morphogenesis of cells Cli...| 5
P HMGAZ enzyme 187 Breast Cancd |\ 3 muyscle development cti..| 4
B HRAS enzyme 809 Breast Cancq | | =3 onset of differentiation of cells cti...| 17
BICFIR transmembra... | 454 Breast Cance #3 reproductive system development cti...| 4
P KLF8 other 18 Breast Cance #C3 respiratory system development = il 7
::::':SM z:l::rme ?EZ ::::z: E::E [] include disease/phenotype association m 2: ;0
PMSTIR kinase 133 Breast Cance ...|wild type not applicable |affects,increa... [Human Other Cells not applicable |not applicable...|correlation,ca... |increased acti...| 3
P NFATC1 transcription r...| 215 Breast Cance ...|wild type not applicable |affects,increa... [Mouse,Uncate... not applicable |not applicable |causal increased acti...| 2
BNOTCHI transcription r...| 539 Breast Cance ...|homozygous,... [not applicable |affects,increa... [Mouse Heart,Mamma...|not applicable |not applicable |causal decreased act...| 4
P MNOTCHZ transcrietion r...| 264 Breast Cance ...|homozygous,... |disease progr... |affects,increa... [Mouse,Human not applicable |not applicable |correlation,ca... |decreased act...| 4
Selected/Total molecules : 1 / 47 I
— Sample to Insight '
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EMT-Breast Cancer molecules: Filter down further on molecules testable

for therapeutic purposes: with interest in specific criteria and combining

with previous Upstream Regulators Analysis: 17 molecules

EioProfiler

& E

ADD TO MY PATH) iAY

ADD TO MY L §7

&) B

G2

|All Pafjes
|

_id More Info

Molecule dd column(s) Disease, Phe pk & Evidence

;  Symbol ) Molecul... Molecul... Disease M... [7] Biomarker Appl... X Express...
PEMPT growth factor increased activ Breast Cancer and Tumors; -.|wild type not applicable Hurman not applicable not applicable,
P CAV1 ransmembrane §.fincreased activ ..|Breast Cancer and Tumors; ..|wild type not applicable Human not applicable not applicable,
PCD44 enzyme increased activ ..|Breast Cancer and Tumors; ..|wild type diagnosis,not applicable, .} |Human not applicable not applicable,
P CTNMEL ranscription regl. lincreased activ Breast Cancer and Tumors; .. |wild type disease progression,not . [Human not applicable not applicable
P EGFR kinase increased activ ..|Breast Cancer and Tumors; ...|wild type diagnosis,not applicable J§ (Human not applicable not applicable,
P FOXC2 ranscription regl. lincreased activ ..|Breast Cancer and Tumors; ..|wild type not applicable Human not applicable not applicable,
»FOXO1 ranscription regl. lincreased activ ..|Breast Cancer and Tumors; ..|wild type not applicable, prognosis J [Human not applicable not applicable
PHIF1A ranscription regl. lincreased activ Breast Cancer and Tumors; ..|wild type not applicable, prognosis | [Human not applicable not applicable,
PHMGAZ Bnzyme increased activ Breast Cancer and Tumors; ...|wild type not applicable, prognosis § [Human not applicable not applicable
PICF1R ransmembrane §.Qincreased activ Breast Cancer and Tumors; ...|wild type diagnosis,not applicable §|Human not applicable not applicable
P KLFE other increased activ ..|Breast Cancer and Tumors; ...lwild type not applicable Human not applicable not applicable,
P MCAM other increased activ ..|Breast Cancer and Tumors; .. |wild type diagnosis,not applicable | [Human not applicable not applicable
PMST1R kinase increased activ ..|Breast Cancer and Tumors; ..|wild type not applicable Human not applicable not applicable,
P SNAILZ ranscription regl. lincreased activ Breast Cancer and Tumors; ...|wild type disease progression,not . J§ [Human not applicable not applicable
PTCGFEL growth factor increased activ ..|Breast Cancer and Tumors; ...|wild type disease progression,not .8 (Human not applicable not applicable
P TCFERL kinase increased activ Breast Cancer and Tumors; ...|wild type disease progression,not . J [Human not applicable not applicable
PTPG3 ranscription regll. flincreased activ ..|Breast Cancer and Tumors; ...lwild type not applicable,prognosis fj |[Human not applicable not applicable,

S

— Sample to Insight
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Upstream Regulator Analysis indicated the predicted activated

_ (:,:,A%:EE regulators in the dataset: 114 UR (Z-scaore > 2)

Click ADD TO MY LIST

Claudin vs Luminal new-2013-03-31 12:48 PM :

summary |, Functions \Canonical Pathways ' Upstream Analysis \ Networks ', Molecules ', Lists ', My Pathways ',

Upstream Regulators '\ Causa works

DD 10 My PATHWAY ([ ADD TO My LIsT ), cusTOMIZE TaBLE || DISPLAY AS NETWORK || MECHANISTIC NETWORKS & &

[] |Upstream Regulator |Fold Change Molecule Type Predicted Activation...|7 Activation z-score|p-value of overlap  [Target molecules in .. Mechanistic Netw...
F2 +3.652 peptidase Activated 4.671 1.09E-06 ALDHLEL, -. ...all 65| 672 (13)
TMNF -4.469 cytokine Activated 4.497 1.18E-01 ACE, +A... ...all 225

SRF +1.483 transcription regulatolActivated 4.146 1.37E-01 [ACTAL, +... ..all 50

ERK group Activated 3.712 6.90E-03 [ACTHNL, ... ..all 42 509 (13)
Vegf group Activated 3.698 4.60E-04 ADAMIS, ~. ..all 73| 766 (16)
SYVNL -2.290 transporter Activated 3.667 9.72E-05 ABCCA. ... ..all 36| 481 (7)
TGFEL +8.019 growth factor Activated 3.618 9.30E-09 I+ABCEL, k.. _..all 302| 824 (12}
IL1E +437.671 cytoking Activated 3.595 1.00E00 ACPP, +... ..all 103

RHOA +2.137 enzyme Activated 3.538 1.24E-01 [rACTAL, +... ..all 14

SMAIL +1.041 transcription regulato{Activated 3.467 2.46E-04 ADIPOC ...all 16

TBX2 -19.612 transcription regulato{Activated 3.464 2.79E-01 [FANLN, +C... ...all 13

MKL1 -1.728 transcription regulato{Activated 3.450 4.13E-01 [tACTAL +... ...all 16

Mek group Activated 3.440 4.12E-04 [FABCEL, +... ..all 34| 624 (13)
FN1 +43.582 enzyme Activated 3.354 3.31E-02 ACE, +BIRC3...all 28]

P38 MAPK group Activated 3.246 1.00EQ0 IANXAS, +... ... all 40|

FGF2 +192.766 growth factor Activated 3.232 3.28E-03 ACE, #AG. .. ...all B3] 628 (13)
EDNL -1.766 cytokine Activated 3.191 3.52E-03 I+ACTB, +4 .. ..all 39 597 (12}
HGF +9.788 growth factor Activated 3.173 1.19E-05 ABCB4, F.. ...all 104| 587 (13)
ANXAT -1.436 ion channel Activated 3.162 5.43E-01 ALOX15, k.. ...all 10

REL -4.076 transcription regulato{Activated 3.085 4.67E-01 [FAHR, +B2M _.all 19

VEGFA +1.787 growth factor Activated 3.056 1.47E-01 ACE, +AD... ...all 37

Apl complex Activated 3.038 1.00E00 ACE, +BAK1 ...all 19

NRG1 +33.641 growth factor Activated 2.987 8.93E-02 FACTNL, +AR...all 32

MAPK3 -3.752 kinase Activated 2.975 3.41E-01 [+CTNNEL ..all 10

NUPR 1 -3.449 transcription regulato{Activated 2.946 3.99E-04 [FABLZ, +A.. ...all 96| 159 (3)
PDGF BB complex Activated 2.909 6.67E-02 IACATZ, +... ... all 54

Ivl | TRAFG -1.444 enzvme Artivatar 7 anz 5.50E-02 FEIRC3, +... ..all 12

— Sample to Insight
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Entities to Compare

[Er UR 114 molecules activated

[N [ —

£ bioprofiler filtered 17 molecules

Entities Comparison Results

(Nm:les common in all Entity (2)

~\

==

EGCFR
TGLFEL

o

— Sample to Insight
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Analysis of the clinical aspects of Breast Cancer (EMT focused)

— Sample to Insight

Exploring the EMT molecules involved in breast cancer.

— Focusing on the Upstream Regulators predicted to be activated in the
dataset to explore which ones if any would be of interest for therapeutic
purposes. 2. EGFR, TGFB1

Do any of these molecules of interest have biomarker application in breast cancer ?
— EGFR: diagnosis
— TGFB1: disease progression

Proprietary and Confidential 42
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BioProfiler

Is there biomarker application of EGFR or TGFB1?

ADD TO MY PATHWAY || ADD TO MY LIST @| @- |All Pages «|[=] = i More Int

Molecule Add column(s) Disease, Phenotype & Evidence /}

,  Symbol Molecul... Molecul... [ [ ] Effe... [¥] [5] | Disease M... [7] [5] | Biomarker Appk 5. Drugt... [ 7] [ ] Express...
| CD44 gnzyme increased activity [|affects.increa...|Breast Cancer and Tumors; ..{wild type diagnosis, d|sease Human not applicable not applical
JI_I'NNRI traferrinting ren inrreaser] activity  affarts Erpast Cancer .'-md |“mn:§ ".wilr‘l fung dicaacp nrnnressinm nnt [=IITaar=Na) nnt annlicabls nnt annlicra

BEGCFR kinase increased activity [|affects,increa...|Breast Cancer and Tumors; ..|wild type diagnosis,not applicable,...|Human not applicable not applica

PHIFLA transcription req... (Increased activity  [affects Breast Cancer ang Tumors, -lwild type not applicable,prognosis  [Human not applicable not applica
| ®IGF1R transmembrane ... [increased activity |affects Ereast Cancer and Tumors; ..|wild type diagnosis,not applicable,...|Human not applicable not applical
: BTGFERL kinase increased activity  |affects Breast Cancer and Tumors; ..Jwild type disease progression,not ... [Human not applicable not applical

PTPE3 transcription reg... (increased activity |affects, increa...|Breast Cancer and Tumors; - |wild type diagnosis,not applicable,...|Human not applicable not applical
— Sample to Insight
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Ingenuity pathway search

— Sample to Insight
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Ingenuity Pathway Search

Genez and Chemicalz |/ Functionz and Dizeazez |/ Pathwayz and Tox Liztz

cancer

|

SEARCH

Bladder Cancer Signaling
(rvanian Cancer Signaling
Thyroid Cancer Signaling

Signaling Pathway
Signaling Pathway
Signaling Pathweay

| Breast Cancer Regulation by Stathmind Signaling Pathweay
¥ Colorectal Cancer IMetastaziz Signaling Signaling Pathweay
1 Endometnal Cancer Signaling Signaling Pathweay
E strogen-0 ependent Breast Cancer Signaling Signaling Pathweay
1HER-Z Signaling in Breast Cancer Signaling Pathway
Hereditany Breast Cancer Signaling Signaling Pathway
[dalecular Mechanizms of Cancer Signaling Pathway

Auto-complete stz matching pathway and tosacity list names

|lze of auto-complete iz optional, you can simphy type and click Search

. Search

ADD TO F’ATH‘-.-JA"( An0 10 15T M CUSTOMIZE TABLE @-

The zearch for Chvarian Cancer Signaling matched 1 pathways and tox lists.

|

s [ ame

Action

Group

Pathway Category

O

Wi

1 (rvarian Cancer Signaling \*C_._ﬁﬂﬂ_ﬂmﬂ__
Open F’athwgk:}

Signaling path

Cancer, Disease-5 pecific Pathways

Most common workflow will be to open pathway after search

— Sample to Insight
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Understanding Canonical Pathways

— Sample to Insight



osoas IPA Canonical Pathways

00000
— QIAGEN

B Canonical pathways are constructed, curated, IPA pathway diagrams for well established
signaling and metabolic pathways

O Vary in size
0 May contain one or more pathway branches or paths
— Shows the canonical pathway in a large context

B Canonical Pathways can be modified and saved
0 Genes and molecules can be added or removed

0 Can be converted to Path Designer

B Canonical pathways show you both key biological and molecular roles of proteins and
chemicals of interest.

— Sample to Insight




From the Gene View Page

Gene View: MMP7 (Mammalian) = neighborhood Explorer

Review the categorized literature Findings and database information for this node.

TG Ela" M Human \Muuse \Rat h

Member Of: Mmp
Entrez Gene Name: matrix metallopeptidase 7 (matrilysin, utering)
Synonym(s): MAT, MATRILYSIN, MPMM, MPSL1, PUMP-1

Source Id: --

Protein Family, Domain: catalytic domain, DMNA binding, matrilysin, metalloendopeptidase, peptidase

Subcellular Location: apical cell surfaces, apical membrane, cell surface, Cytoplasm, endothelial basement membrane, Extracellular Space,
granules

Canonical Pathway: Bladder Cancer Signaling; ColosestrSs detzstasis Signaling; HIFla Signaling; Leukocyte Extravasation Signaling;
Owarian Cancer Signaling Wnt/B-catenin Signaling

Top Findings from Ingenuity Knowledge Base (show all 1107 categorized literature Findings)
regulates: PLG, HBEGF, CDH1, FN1, FASLG, BDNF, TNF, MMP2, ELN, DCN, Ceollagen Type IV, SPARC, IGFBPS, CTGF, Cryptdin

regulated by: TNF, IL1B, CTNNBE1, Vegf, Flagellin, PLG, beta-estradiol, 111, CO40LG, BSG, APC, Integrin, progesterone, Tgf beta, phorbaol
esters

binds: CD44, FASLG, Timp, TIMP2, BCAN, Integrin, A2M, TNFSF11, TIMP3, ELM, Scavenger receptor, TAT, HBEGF, ITGAM, heparan
sulfate

role in cell: proliferation, apoptosis, invasion, aggregation, migration, growth, invasion by, malignancy, cell movement, invasiveness

disease: cancer, neoplasia, arthritis, metastasis, swelling, pulmonary fibrosis, colitis, atherosclerosis, inflammatory disorder,
cardiovascular disorder, periodontal disease, cardiac hypertrophy, metaplasia, ovarian cancer, mammary neoplasm,
osteoarthritis, prostatic intraepithelial neoplasia, prostatic intraepithelial neoplasm, Budd-Chiar syndrome, aortic stenosis,
colon cancer, pancreatic cancer, pancreatic adenocarcinoma, skin cancer, skin neocplasm, Dupuytren contracture, prostate
cancer, prostatic carcinoma, fibrosis, endometriosis, hypertension, breast cancer, biliary atresia
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Canonical Pathways

(] Wit/B-cateni... "'.
A #&a] Ede|?| (x| [El(FE (9] o) (g EE

[: Wnt/B-catenin Sig

r]ahln;;:';uhway Report

P iia
Grrac hp— DAL
‘
KEFTCF

® 2000-2010 Ingenuity Systems, Inc. All nghts reserved.
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= i od Protein of interest is highlighted.
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Pathway Reports

®®
— QIAGEN

HTML and PDF formats

Reports contain
Description

Top functions
Molecule list

Drug Summary
Target Information
Link to references

— Sample to Insight

IPA canonical Pathway Report
Ovarian Cancer Signaling

INGENUITY

Report Date: 2010-05-06
IPA Version: 8.5 (Release Dats: 2010-02-13)
Content Version: 2802 (Release Date: 2010-01-16)

disease.

Cancer; D p Pathwa
Pathway Categories:
Top Functions & Cell Cycle; Cancer; Tumor Morphology
Diseases:

Description: Ovarian cancer is the most lethal gynecological cancer today, a predominant reason for this being an absence of early detection tests.
Ovarian epithelial carcinoma is the most common of the ovarian malignancies. It is classified into histological subtypes: seraus,
endometricid, clear cell and mucinous. Diverse signaling pathways are triggered depending on the cancer subtype.

The two pathway model has been developed to explain ovarian cancer development and progression. According to this model, tumors can
follow one of two pathways: Type I tumors that include low-grade serous, mucinous, endometrioid and clear cell carcinomas. They evolve
graduslly from benign cystadenomas and borderline lesions to malignant tumors; Type IT tumars which include high-grade serous, high-
grade endemetricid and undifferentiated carcinomas. These tumars develop rapidly and almost always invelve the peritoncum.

Mutations that play a significant role in pathogenesis of ovarian cancer include BRCA1, BRCAZ, MLH1 and MSH2 (hereditary ovarian
cancer) and K-Ras, B-Raf, PIK3CA, CTNNS1, PTEN and p53 (sporadic ovarian cancer). BRCA1, BRCAZ, MLH1 and MSHZ are key
molecules in various DNA repair pathways. Hence mutations in these genes leads to genomic instability and tumorigenesis. BRCAL is also
involved in a number of other biological processes like transcriptional regulation and ubiquitination. Mutations in BRCAL and BRCA2 are
associated with 90% of hereditary ovarian cancers. Activating mutations in K-Ras and B-Raf lead to activation of the ERK/MAPK pathway
ith far-reaching consequences for cell survival and angiogenesis. K-Ras mutations are found in low grade serous carcinomas. Mutations
in the PIK3CA or FTEN genes leading to elevated expression the PI3K/FTEN/AKY/MTOR pathway can result in malignant transformation
and uncontrolled cell growth. Another important mutation is in the CTNNEL gene that is involved in Wnt signaling. This mutation is often
found in endometrioid ovarian cancers, leading to increased cell adhesion, migration, invasion and metastasis. An understanding of the
underlying genetic and molecular disorders in the different types of ovarian cancer will help in early detection and treatment of the

Molecules: 1-phosphatidyl-D-myo-inositol 4,5-bisphosphate, Akt, APC, APC-AXIN-GSK3B, ARRB1, AXIN1, BCL2, BRAF, BRCA1, BRCA2, CCND1,
CD44, CDK4, CDKN2A, CTNNB1, CTNNB-TCF/LEF, Cyclin D1/cdkd, Cyclooxygenase, DVLLLL, E2F1, EDN1, EDNRA, EGF, EGFR, ERK1/2,
FGF9, Frizzled, FSH, FSHR, GIAL, GSK3B, KRAS, Lh, LHCGR, MAP2K1/2, MLHI, MLH1-MSH2-MSHE-PMS2, MMP2/9, MMP7, MSH2, MSHS,

MTOR, P110, p70 56k, phospl

Showing 3 of 118 row(s) of Drug data. (Show All)
Drug Name

(-)-gessypol

3,4,5-tr
repression, RB1, SRC, Tcf/lef, TP53, Vegf, Wnt

s-aminosalicylic acid FTGS1, PTGSZ

acetaminophen FTGS1, FTGS2

indicoions/ st

inhibitor

inhibitar Asacol, Asacolitin, Canasa,
Claversal, Fisalamine, Lixacal,
Mesasal, Pentasa, Rowasa,
Salofalk

inhibitar Abenol, Abensanil, Acamol, Accu
-Tap, Acephen, Aceta Elixir,
Aceta Tablets, Acetagesic,
Acetalgin, Actamin, Actimol,
Algotropyl, Alpiny, Alpinyl,
Alvedon, Amadil, Aminofen,
Anacin, Anacin-3, Anaflon,
Anapap, Anelix, Anhiba, Apacet,
Apadon, Apamid, Apamide,
APAP, Atasol, Banesin, Bayer
Select, Bickie-mol, Butapap,
Calpal, Captin, Cetadal,
Clixodyne, Conacetol, Dafalgan,
Dapa, Dapa X-S, Darvocet,
Datril, Dimindol, Dirox, Disprol,
Dolene AP-65, Doliprane,
Dolprone, Dularin, Dymaden,
Dypap, Elixodyne, Enelfa, Eneril,
Eu-Med, Exdal, Febridol, Febrilix,
Febrinol, Febro-Gesic, Febralin,
Fendon, Feverall, Fevor, Finimal,
Gelocatil, Genapap, Genebs,
Hedex, Homoolan, Injectapap,
Janupap, Korum, Lestemp,
Liquagesic, Liquiprin, Lonarid,
Lyteca, Momentum, Multin,
NAPA, Napafen, Napap,
Naprinal, Nealgyl, Nebs, Neopap,
Mectrend, Nobedon, Oraphen-
PD, Ortensan, Pacemo, Painex,
Paldesic, Panadol, Panaleve,
Panasorb, Panets, Panex,
Panofen, Papa-Deine, Paracet,
Parapan, Paraspen, Parelan,
Parmol, Pasclind, Pasolind N,
Pedric, Phenaphen, Phenaphen
Caplets, Phendon, Prompt,
Proval £3, Pyrinazine,
Redutemp, Rivalgyl, Robigesic,
Rounox, Salzone, Servigesic, SK
-Apap, Snaplets-FR, St. Joseph
Fever Reducer, Suppap,
Emmlmme P & Tl e

PI3K, PI3K p85, Pka, PMS2, PTEN, RADS1, RAFL, Ras, Rb-E2F transcription

3| pownload report (POF) w

Back to top

chronic B-cell leukemia/Phase
I

follicular B-cell
lymphoma/Phase IT
large-cell diffuse
lymphoma/Phase 1T
active ulcerative
proctitis/Approved
Crohn's disease/Phase III
diarrhea/Phase 111
cancer/Phase IIT
fever/Approved
fever/Phase 111




goeee Pathway Navigation

QIAGEN

Scroll-wheel on mouse controls zoom, or use toolbar zoom buttons.

Left-click selects (turns blue)
Left-click-drag on nodes moves the node
Right-click hold-and-drag moves your view

Right-click brings up menu for controlling

O«

0] =—— [@) |@|Q@

(4]

tool tip (mouse-over node pop-up)
copy/past

Highlight Navigation Control
selection

Node shapes indicate a protein’s primary function, see Help>Legend

Relationship lines indicate the type of relationship and the mouse-over letter the type of
relationship, see Help>Legend

— Sample to Insight




20003 Pathway Navigation, continued

00000
— QIAGEN

Double-clicking a node brings up the node summary

B You can navigate to the Gene/Chem View page by clicking the protein name at the top of
the summary window pane.

Double-clicking a relationship line brings up the relationship summary

B You can to the literature evidence findings by clicking the “View relationships between:...”
link at the top of the summary window pane.

Groups

B Groups are represented by a double outline applicable to any molecule shape. These
represent cases where findings use a general gene name to describe a gene class or group
of isoforms

B Complexes of different proteins are also given a double outline
O View members by left-click selecting, then right-click>Show Membership

— Sample to Insight
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Building Custom pathways

— Sample to Insight



sssss Some Questions That Can Be Answered by Creating Custom Pathways

— QIAGEN

B What other compounds bind my target of interest?

B If | inhibit (LOF) or activate (GOF) a protein (gene), what cellular processes are likely to be
affected and how will they change?

O What are the upstream activators or downstream targets of my protein of interest?
O Might there be adverse effects of a drug
O Explain how a loss-of-function mutation results in a disease phenotype

B What proteins might act as good biomarkers for molecular drug effect?

— Sample to Insight




How to Implement the Build Tools

1. Select nodes that you want to operate on

2.  Click the BUILD button to open the build toolbox
B  Not necessary if the build window pane is already open

3. Choose a build tool in the pull-down

4. Set tool parameters and filters
B Highly recommended to use filters

5. APPLY

— Sample to Insight




8000 ® Build Tools

00000
— QIAGEN

B Grow: Adds new molecules and their relationships given the criteria that the user specifies

O Disease & Functions: Adds nodes representing diseases or biological
function/processes based on gene enrichment of pathway genes

B Path Explorer: Calculates the “Shortest Path” between 2 molecules or 2 sets of molecules

B Connect: Connects molecules given the criteria that the user specifies

B Trim: Removes molecules/relationships that meet the criteria that the user specifies

B Keep: Keeps molecules/relationships that meet the criteria that the user specifies

B Add Molecule/Relationship: Add a custom molecules or relationship to the current
pathway that does not exist in Ingenuity’s Knowledge Base as well as ones that already
exist

— Sample to Insight




sgsse How Grow Works
— QIAGEN

B Adds new molecules and their relationships given the criteria that the user specifies

B Recommend growing to “All molecules” and using relationship, molecule type, or other
filters to limit grow

B If specifying “Add max of ‘X’ molecules”:

O Priority is given to those molecules that have a high degree of connectivity

— Prefers to add molecules that interact with the many molecules on the pathway
instead of molecules not on the pathway

0 De-emphasis on “hub” molecules that interact promiscuously with many molecules that
are not on the pathway

— Sample to Insight




3 Tips on Using the Grow Tool
— QIAGEN

*Genes (proteins, chemicals) will not be added if already present somewhere on the pathway.

— Know if the molecule you are growing from already connects to others in the pathway using
Connect or Path Explore

*Newly grown out nodes do not automatically CONNECT to other nodes in a pathway.

— Use Connect or Path Explorer after Grow to see these relationships.

*Protein-Protein (PP) relationships and other binding relationships will be added when growing
either upstream, downstream, or both directions.

- Recommend as a separate Grow step.

*If Grow is used directionally, only the specific directional interactions (edges) will be displayed.

— Select new nodes following Grow and use the connect tool to add all interactions from the
Knowledge Base.

— Sample to Insight




£33 Search and Add to Pathway
— QIAGEN

EY Ingenuity Pathways Analysis
File Edt ‘wWindow Help

rﬁhemicals |/ Functionz and Dizeaze |/ Genes targeted by Drugs |

B3 () ==

v

ADD TO LIST il cuSTOMIZE TABLE | @-

The zearch for SERFINET matched 1 items.

[«
y
=4

Symbal [datched Tel Synorymis) Entrez Gene Mame Location Type

<]

SERPINET | SERPINET | BETA MIGRATING PLY serpin peptidase inhibitol Extracelulal other
BETA-MIGRATING PLY clade E [nexin,

—— PAl PAI-T PAITA plazminogen activatar
Pai‘[aa Pl:anh ’ inhibitor tppe 1], member
PLAMHT, !
PLASIMINOGEN ACT WA
RATPAITA
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sssee Grow Downstream

— QIAGEN
My Pathways
[Z] Mew My Pathway 1 \l\

B e o (0] ) @0 (5] () (o e G vie (5 (] 2] 5 ] [ 2oom 4] (] epor6s Be i &

Tool: | Grow

Moleculﬁ\l\ Diseases & Functions\

0 molecule and 0 relationship were added

Filter Summary

Consider only relationships where
(interactions = direct) AND |
T

(rel. types = activation OR causation OR chemical-chemical interactions OR...

[

[=] General Settings

Interactions

[] Indirect

Grow out...

® All molecules

) Get max of molecules at a time

Select gene you want to grow
from.

~.that are
dlmstream of selected molecuﬁ)

—and limit molecules to
@) Use Ingenuity Knowledge Base
) Use Molecules from Analysis/Dataset/List...

Change Analysis/Dataset/List

[ Data Sources Al In “Relationship Types”, deselect binding
relationships:
[ Confidence Level Al chemical-protein interactions
[ Species Al protein-protein interactions
A protein-RNA interactions
[ Tissues & Cell Lines Al A
/
Mutation All =
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— QIAGEN

| My Pathways
[Z] Mew My Pathway 1 \

B ) e ] (] (X 55 ] ) o] G et view (35 (][] §) ) [ zooms 4] &) Ewon% B9 5 [

Tool: |Grow '| [y

[©]

O]«

[0 —5— @] [0/e]©

Molecules \\‘ Diseases & Functions \

8 molecules and & relationships were added

Filter Summary

Consider only relationships where

(interactions = direct) AND

(rel. types = activation OR causation OR chemical-chemical interactions OR...
T

FY

[l General Settings

Interactions
[v] Direct [ Indirect

Grow out...
i® All molecules
() Get max of molecules at a time

—.that are
|D'ownstream of selected molecules

wand limit molecules to
® Use Ingenuity Knowledge Base
23 Use Molecules from Analysis/Dataset/List...

Change Analysis/Dataset/List

[#] DataSources All
» Click in white-space to deselect

[ M Confidence Level Al + Right-click to “Reset Highlight”

[¥] Species All

[¥] Tissues & Cell Lines All

[¥ Mutation All

i
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— QIAGEN

— Sample to Insight

Investigate Relationships

Elle Edit “Window Help

r Genes or Chemicals r Functions and Dizease r Genes targeted by Drugs |

| ‘SERF’IND

Advanced Search [E]

‘ SEARCH

. Pathways

i |

[Z) Mew Pathway 1 \\

B ) e ] @ 71 (o) o (o) )

FATH DESIGHER

\l"iew: \EE [E] Zoom: —él Emort:@@@-@|

Tool: | Grow v| :
7 maleculzs and 7 relationzhips were added 7
Filter Summary
Consider only relationships where
(interactions = direct) AND
(rel. types = activation OR chemical-chemical interactions...

[=] General Settings 2 Double-click relationship Relationship Summare x|
Interactions Gen relationships betwezn:SERPINE 1|PLAT
Direct [ Indirect

Grow oul.__ Click Add Relationship to create a custom relationship. =
@ All molecules
) Get max of molecules at a time .

_that are PROC :5624)
|Downstream of selected molecules vl ]
...and limit molecules to v
i Use Ingenuity Knowledge Baze =
) Uze Molecules from Analyzis/D atazet... v p
Current Analysis/Dataset: None selected Ingenuity Relationships =
C inhibition [14]
Plasminogen activator inhibitor-1 [SERPINE1]
i increases inhibition of tissue type plasminogen
[ |#| Species Al ] activator [PLAT].
[ [#] Tissues & Cell Lines Al -(:j-]
[ [#] Biofluids All -::j-] |
=
BEE |




33 View Literature Findings

— QIAGEN

" Relationships: SERPINE1|PLAT

Review the information that supports the gene-to-function relationship. Click the plus icon to view the reference information.

|p|EiHTE>d: VI ®XFORT REFERENCES

Expand all

Ingenuity Relationships Click to view citation

inhibition

H

Plasminogen activator inhibitor-1 [SERPINE1] increases inhibition of tissue type plasminogen activator [PLAT].

]

In a cell-free system, Pail [SERPINE1] protein increases inhibition of single-chain human Tpa [PLAT] protein that involves Fibrinogen.

[

Plasminogen activator inhibitor-1 [SERPINE1] increases inhibition of tPA [PLATI].

[

P11 [S100A10] protein decreases inactivation of human TPA [PLAT] protein that is increased by PAIL1 [SERPINE1] protein.

[+

Plasminogen activator inhibitor-1 [SERPINE1] increases inactivation of tissue plasminogen activator [PLAT].

[

Human PAI-1 [SERPINE1] protein increases inhibition of human T-PA [PLAT] protein.

H

In cytoplasm, SERPINE1 protein increases inhibition of PLAT protein.

[

Plasminogen activator inhibitor [SERPINE1] increases inactivation of tissue plasminogen activator [PLAT].

&3]

PAI-1 [SERPINE1] protein increases inhibition of T-PA [PLAT] protein.

]

PAI-1 [SERPINE1] increases inhibition of t-PA [PLAT].

[

A protein-protein complex [protein-protein] consisting of cow Annexin2 [ANXA2] and of cow 5100a10 decreases inactivation of human
TPA [PLAT] protein that is increased by PAIL1 [SERPINE1] protein.

Plasminogen activator inhibitor type 1 [SERPINE1] increases inhibition of tissue-type plasminogen activator [PLAT].

Plasminogen activator inhibitor-1 [SERPINE1] increases inactivation of tissue plasminogen activator [PLAT].

Plasminogen activator inhibitor 1 [SERPINE1] increases inhibition of tissue-type plasminogen activator [PLAT].

— Sample to Insight



200D GROW to Disease & Functions

00000
— QIAGEN
My Pathways
[E) New My Pathway 1 \l\
[El @ Edit: £| 3 H' |‘r_ c @ VERLAY[PATH DESIGHER) [T A 4B E Ty _él Export:@- @_ @' [E'
Tool: |Grow '| : = Ol
%8
Grow from selected molecules to selected diseases & functions
Indicate diseases or functions related to of the selected molecules
Consider all functions |
Ep
Add columnis) I
Diseases and Functions El /P Molecules SEﬁP—I E1
migration of smooth muscle cells 2.99E-14 PLG, HABPZ, P
blister 5.15E-13 PLG, ELAMNE, PL... ..all 5 x
formation of blister 1.01E-12 PLG, ELAMNE, PL... ..all 4 /
proliferation of smooth muscle cells 3.56E-12 PLG, HABPZ, EL... .. all 7 /
delay in toe-spreading reflex of hindlimb1.23E-11 PLG, PLAU, PLAT ..all 3
size of glomerular crescent 1.23E-11 PLG, PLAU, PLAT ..all 3
formation of glomerular crescent 1.49E-11 PLG, PLAL, SER... ..all 4
[ Thrombosis > 463611 |PLG, HABP2, P.. ..all§]
morpholegy of zona glomerulosa 4.92E-11 PLG, PLAU, PLAT ..all 3
fibrinolysis 5.58E-11 PLG, plasminog.. ..all 5
blood clot 768E-11 PLG, PROC, pla... ..all§
hemaostasis Q.50E-11 PLG, PROC, PL.. .. all 7
proteclysis 1.06E-10 PLG, ELAME, PL... ..all§
fibrin clot 1.07E-10 PLG, PLAU, SER... ..all 4
development of blister 1.23E-10 PLG, PLAUR, PL... .. all 3
degradation of fibrin clot 2 46E-10 PLG, PLAL, PLAT ..all 3
Fibrosis 24TE-10 PLG, PROC, EL.. .. all 7
permeability of blocd-brain barrier 3.03E-10 PLG, PROC, SE. .. all 4
recovery of mice 468E-10  |PLG, PLAUR, PL... ..all 4 » Drag disease node to left from center
cell movemnent of myeloid cells 6.84E-10 PLG, PROC, EL.. .. all 7
growth of atherosclerotic lesion 6.88E-10 PLG, PLALU, SER... ..all 3}
1/340 =N D
s, 4
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Model Gene Effect on Disease Using MAP

— QIAGEN

My Pathways

[Z Mew My Pathway 1 \

B %@ Edit 7 x| B F (9] 2] (o) e

OVERLAY urF ATH DESIGHER

view 53] () 2], 40 [ B zeom (4 (@) Boore 0% % (@

Owe MAP (Molecule Activify Predictor) v| :

«
o

CLEAR

You can predict the upstream and downstream effects of activation or inhibition on
other molecules. Begin by applying expression values from a dataset or analysis, or
interactively in silico.

Predict effect of dataset or in silico changes
¢ [¥| Display prediction legend
Predict effects:

|Upstream and Downstream 'l

Activate or inhibit molecules interactively in silico
Select the value to apply and then click the melecules you wish to apph

Use expression values from a Dataset or Analysis
Current Analysis/Dataset/List: Mone selected
Change Analysis/Dataset/List

©
O

[+

0 —o— @ [0

hide

Prediction Legend —
less

O
O

maore confidence less

. Predicted activation D
@ Predicted inhibition

Predicted Relaticnships
m——= | eads to activation
== | eads to inhibiticn
Findings inconsistent
with state of downstream

more extreme

. Upregulated
. Downregulated

molecule

= Effect not predicted
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23003 Overlay Tools

00000
— QIAGEN

Analysis/ Dataset: Expression/data values that have been uploaded into IPA
Drug: Known drugs that target the molecules on pathway

Function & Disease: Functions and Diseases that overlap

My List/My pathway: User created lists/pathways saved within IPA that overlap
Canonical Pathway: Canonical Pathways that overlap

Biomarkers: Displays the molecules that are known biomarkers for specific Applications
and Diseases

Ingenuity Tox List: Ingenuity created toxicity related lists that overlap
Highlight: Outline molecules that match specified criteria

— Sample to Insight




sssee Find Existing Drug Targets
— QIAGEN

Use the drug overlay tool to identify drugs that target proteins on the pathway.
Labels provide links to Chem Views

Highlight Mode at bottom of Overlay pane provides easy visualization of drug targets

Drug summary provides indications and clinical status of drugs that target the pathway

— Sample to Insight




g [

| Pathways

[ Mew Pathway 1 ‘n,l

[El @ Edit: ¢ H' |.r_ (g @ SUERLAY||||[FATH DESIGHER Wiew: {EE| E] Zl:mm: —é). Emcrt:@- @- [El

Overlay: |Drug =
To dizplay drugs labelz, zelect a checkbox from the table. ':::'
| | Drug Mame |1¢ Molecules — | Target B
[] nandrolone decan... 1 AR F‘lasmiri'%_;\ ctivator O
[ testosterons enant... 1 AR _M- e
PLAL

[] bicalutamide 1 AR oy
[ testosterane 1 AR 4
[ zpironclactone 1 AR -
[] estradiol valerate... 1 AR r /
1 IGF1 1 IGF1R < PLAT
[] testosterone propi.. 1 AR - "
[] medroxyprogester... 1 AR SHF' . S
[] argatraban 1 F2 E . _
[] estradial cypionate... 1 AR \
[]  antithrarnbin alfa 1 F2 - 'SF," \
[] enoxaparin 1 F2 e
[] danazal 1 AR p-:-(y_A A
[ stanozolal 1 AR — l —

irudi g [ HNF1A )
E lu:oc_l,rmep"uedtlﬂulune 1 :2H {:EFDI':""* B ™
[] dabigatran etexilats 1 F2 GF'1lIF
[] dezirudin 1 F2 S L
drotrecogin afa 1 SERPINET (_TPs3 s
[] futamide 1 AR '< [R=:| drotrecogin alfa -\I o
[] 0s51-908 1 IGF1R
[ oxandrolone 1 AR
[ testosterone cypio... 1 AR
[ bivalirudin 1 F2

[Mode |Label | Interactive |OFF - 1
L
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g [

Pathways
(@ New Pathway 1

[_| @ Edit | >| | %] . @ oVERLAY|||[FATH DESIGHER 'u"lew: % [ Znnm: "-‘)-l |§| Emnrt:@@-@ @|

Owerlay: |Drug v| : =
‘ DRUG SUMMARY .
To dizplay drugs labels, zelect a checkbox from the table. ':::'
| Drug Mame |1¢Mnlecules-r | Target | e
nandrolone decarn... 1 AR Plasmin { 1 Activator o
teztosterone enant... 1 AR b /}\5 '_:;'L;U
bicalutamide 1 AR T
testosterone 1 AR 4 ¥ A
zpironalactone 1 AR i'
estradiol valeratest... 1 AR 4 !
IGF1 1 IGF1R < PLAT =
testosterone propi... 1 AR - 3 "‘
medrovyprogester... 1 AR @'ﬁ.._ __“;,-..‘.
argatroban 1 F2 o w
estradiol cypionate... 1 AR \
antithrombin alfa 1 F2 TR
enoxaparin 1 F2 R
danazal 1 AR p-:-(y_A A
stanozolal 1 AR — —
lepirudin 1 F2 ¥ (_HNF1a )
coymethalone 1 AR &__FEE_G_.-* T 3
dabigatran etexilate 1 F2 _;?
dezirudin 1 F2 S S
dratrecogin alfa 1 SERFIME1 g TRS3 )
futamide 1 AR o
051-906 1 IGF1R
oxandrolone 1 AR
testosterone cypio... 1 AR
bivalirudin 1 F2
[{lode Interactive _lL
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antithrombin alfa

F2

inhibitor

ATryn

disseminated intravascular
coagulation/Phase 11
thromboembolism/Approved

argatroban

F2

inhibitar

Acowva

heparin-induced
thrombocytopenia/Approved
heparin-induced
thrombocytopenia/Phase 111
heparin-induced
thrombocytopenia/FPhase 111
coronary artery disease/Phase
II

bicalutamide

AR

antiandrogen

Casodex

prostate cancer/FPhase III
prostate cancer/Fhase III
prostate cancer/Fhase III
prostatic carcinoma/Phase 111
prostatic carcinoma/Phase 111
prostatic carcinoma/Phase I1I
prostate cancer/FPhase 111
prostatic carcinoma/Phase 111
prostate cancer/FPhase 111
prostatic carcinoma/Approved
prostatic carcinoma/Phase 11
breast cancer/Phase 11
breast cancer/Phase 11
prostate cancer/Phase II

brvalirudin

F2

inhibitor

Angiox, Angiomax

heparin-induced
thrombocytopenia/Approved
hematological disorder/Fhase
ITI

cardiovascular disorder/Fhase
III

thrombosis/Phase 11
angioplasty/Approved




— QIAGEN

Saving a Pathway

Once a pathway is complete, make sure to save it

1.
2.

Using the save icon in the tool bar

if you ar?aqaving a new one

Using File>Save or File>Save As... if you edit an existing one

I. Pathways

o [H

Pathway 2 \

Edit: [ el (@ GUERLAY

— Sample to Insight

Oor | Connect '|
244 edges were added, 7]
Filter Summary
Consider all molecules and;/or relationships
| £/ Save
File  Edit ‘Window Help =
[=] General Settings ] Save Pathway
MEW L Interactions Workspace: -
Direct Indirect ' |D My Projects
Open F o
Chaose Project: [ 55 30 Min, Exercise EFfects (GoEg668) -
Save |+ Species Al :?:'J
s v orer
|*| Tissues & Cell Lines all :?:'J
\ Nam9:|New Pathway 2 |
[+] Biofluids Al Z?Z-J Notes: U
|*| Diseases all :?:'J
s [] Approve this Pathway For use in my analyses.
|#| Relationship Types all :?:'J
|*| Molecule Types Al :?:'J
|*| Data Sources all ?J = s
Ed
aw

odsire




B e S e s e e e e e aaa

[Zl Path Designe... "'.

) )k [ 10 (1] || (o) D ) Vi (51| Zoom [ troot 615 B9
= 7 (7] (= @ = (%) [e][mE 2= =)o
4

Relatio Cell At end Eank nnnnn d  Edit Toal

»
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— QIAGEN

— Sample to Insight

Search and Explore Review

73



33 How Path Explorer Works
— QIAGEN

Calculates the “Shortest Path” between 2 molecules or 2 sets of molecules

If 2 molecules/sets don’t have specific connections in IPA, Path Explorer will find how many and
which molecules can be added to this pathway to create the shortest path

B Shortest Path (n)
B Shortest Path + 1 (n+1)
B Shortest Path + 2 (n+2)

— Sample to Insight




sssee General Pathway Navigation
— QIAGEN
A| %3] Ed: [} 4 [ (a3

Yiew: @ _J D Zoom: @ @ —-;:;“ i] k_:l;', Expart:@-El_.:r [Eﬁ: £|

Tool Bar in Pathway/Network view that contains a variety of functions

— Sample to Insight

Save: Save molecules in the pathway as a graphic or as a list
Edit: Delete, Copy, Paste, Undo, Redo, and Find
Build: Grow, Path Explorer, Connect, Trim, Keep, and Add Molecules/Relationships

Overlay: Analyzed Dataset, Molecule Activity Predictor, Drugs, Function & Disease, My
List, Canonical Pathway, My Pathway, Ingenuity Tox List, and Highlight

Path Designer: Make a publish/presentation quality version
View: Auto Layout, Sub Cellular Layout, View Annotations, and Preference Settings

Zoom: Overview, Zoom In, Zoom Out, Zoom Selected, Fit to Window, and Magnifying
Lens

Export: Image, Data, e-Mail, and Print
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Build Tools

— QIAGEN

— Sample to Insight

Grow: Adds new molecules and their relationships given the criteria that
the user specifies

Path Explorer: Calculates the “Shortest Path” between 2 molecules or 2
sets of molecules

Connect: Connects molecules given the criteria that the user specifies

Trim: Removes molecules/relationships that meet the criteria that the user
specifies

Keep: Keeps molecules/relationships that meet the criteria that the user
specifies

Add Molecule/Relationship: Allows adding a custom molecules or
relationship to the current pathway that does not exist in Ingenuity’s KB as
well as ones that already exist
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— QIAGEN

Overlay Tools

— Sample to Insight

Analysis/ Dataset: Expression/data values that have been uploaded into
IPA

Molecule Activity Predictor (MAP): Uses expression or user-defined
activation states to predict the activity of neighboring molecules

Drug: Known drugs that target the molecules on pathway
Function & Disease: Functions and Diseases that overlap

My List/My Pathway: User created lists/pathways saved within IPA that
overlap

Canonical Pathway: Canonical Pathways that overlap

Biomarkers: Displays the molecules that are known biomarkers for
specific Applications and Diseases

Ingenuity Tox List: Ingenuity created toxicity related lists that overlap

Highlight: Outline molecules that match specified criteria
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