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Searching

o Searching Basics

o Gene/chemical search and results

o Function/Disease search and results

o Drug target search and results

o Advanced search: Limiting results to a molecule type, family or subcellular

location
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Build Tools BYTHEE

) New Pathway 1\

-

) [ e 7|2 x B0 o il e Vi

[ | =

Tool: lf<Selecta tool> - " EJUD]
St oo O
Grow @
Path Explorer =
Connect ¥®
Trim X
Keep ‘
Add Molecule /Relationship

Build Tools®1& NAIE{EZEBEBpathway B EIRV T &

O

O O o o o

Grow: IkKBBERAZENEEMUKRSEERTE - i EPathwayBE B ZH F NEBEGIE M D
%

Path Explorer: It TE ol U M A 0 FHRFA B GHRIERE

Connect: MkBRERAZENIEERTE - DREPathwayBZ AN S 0 F R G H L E

Trim: {KBBERAEZENRERTE - BRPathwayB AR 7 F

Keep: IKBEAHZENIRGRTE - RBFEBRERPathwayB R AR 7 F

Add Molecule/Relationship: ZFEEREIMA BT € 2H LR ABEGZENEHZEIPathway
BiEE  BUEEARREERERAEECSHIRIEACER
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Build and Grow Networks of Molecules

Grow Upstream from AKT1 to
kinases and phosphatases

Ingenuity Relationships
phosphorylation [9]

In Pc 3 cells, PTEN protein decreases (in a dose-dependent manner) phosphorylation of human PKB [AKT1] protein to phosphorylated (5473) human PKB
[AKT1] protein.

10716737 Persad S, Attwell S, Gray V, Delcommenne M, Troussard A, Sanghera 1, Dedhar S. Inhibition of integrin-linked kinase (ILK) suppresses
activation of protein kinase Bfakt and induces cell cycle arrest and apoptosis of PTEN-mutant prostate cancer cells. Proc Natl Acad SciU S A
2000 Mar 28;97(7):3207-12.

Source: Ingenuity Expert Findings
In US7MG cells, human PTEN protein decreases phosphorylation of human PKB/AKT [AKT1] protein.

10554022 Maier D, Jones G, Li ¥, Schonthal AH, Gratzl O, Van Meir EG, Merlo A. The PTEN lipid phosphatase domain is not required to inhibit invasion
of glioma cells. Cancer Res 1999 Nov 1;59(21):5479-82.

Source: Ingenuity Expert Findings
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A. Data Upload and How to Run a Core Analysis
HEERERIERIPAD T INEE

B. Functional Interpretation in IPA
IPA Wfrnl:l% n\l:l
o Hands-on Exercises

C. Comparison AnaIyses
[ERDITAE R EE

D. Q&A
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A. Data Upload and How to Run a Core Analysis
HEERERIERIPAD T INEE
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Ingenuity Pathways Analysisf43 #rid 45 R o=

B HERERABRNEYINEESZER DT

B T2 10Signaling PathwayfiMetabolic Pathway A X E A D F
B S ERTranscription regulatorfViEE L K ABEEREER

B SRERPRD FREEINEA R AR

A INEETELE:
IPA-Core Analysis 2 mRNA, miRNAZ{ Zprotein B R E R
IPA-Tox Analysis: D2 SEISFHEBMHEEER

IPA-Metabolomics Analysis: EZRAR 72 {LHiEE(Metabolomics)E iR tHRIE
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Run Core Pathways Functional
Analysis (overlay) Effects

Research
Genes of
Interest

Experiment
approval

- |bA_ W Userplatform |

General Analysis Workflow in IPA
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Genomic, exon, MiRNA,

SNP, protein arrays;
Any molecule lists;

metabolomic assays

|dentify functions,
diseases, and canonical

Other proteomic & pathways associated with

your data
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Observation:

B An experimental condition such as a time point, disease subtype, or compound
concentration

Expression Value:

B Numerical value indicating level of expression, significance, or other assay result for a
specific identifier (gene, RNA, protein, or chemical)

Reference Set:

B The set of molecules used as the universe of molecules when calculating the
statistical relevance of biological functions and pathways with respect to a
dataset file. The set of molecules are the user's dataset or molecules in Ingenuity's
Knowledge Base (genes, endogenous chemicals, or both).

Focus Molecule:

B Molecules that are from uploaded list, pass filters are applied, and are available for
generating networks

_ Copyright©2017 GGA Corp. All rights reserved. 13
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WBEAB—RIAID Replicates Average Oth((ér obseryatic;ns
omparison

A B C D E F G H | J K L M N o] P Q R 5

1 |CBCR-T In_l Clone ID Unigene C Accession Gene Sym MAME BPH-205 BPH-202 BPH-202 BPH-201 BPH-204 BPH Ave FPCA-402 PCA-403 PCA-404 PCA-410 PCA-408 PCA-401 PCA-409

2 1-10-10-1f 770850 Hs.109851 AA434409 ESTs 0.938 0.933 0.544 1.201 0.9935 1.019 0.912 0.861 0.869 0.706 0.781 0.716 0.821
3 1-10-10-2 753420 Hs.240112 AAA0GA22 KIAADZTE KIAADZTG 0.942 1.083 1.312 1.115 1.285 1.113 0.724 0.868 1.021 0.742 0.591 0.491 0.531
4 |1-10-10-3 366154 Hs.222909 AAQG2813 DKFZP434 DKFZP434 0.941 0.913 0.968 0.941 0.908 -1.06298 1.458 0.991 1.052 0.903 1.087 1.07 0.907
5 |1-10-10-5 51746 Hs.79348 H23046 RGS7 regulator 1.054 0.9 0.853 0.826 0.8 -1.10102 1.113 1.082 0.803 1.031 1.003 0.942
6 |1-10-10-6 781704 Hs. 77558 AA431611 TRIPT thyroid hc 0.996 1.38 1.605 1.172 1.115 1.28825 0.652 0.944 1.022 0.51 0.51 0.769 0.747
7 1-10-10-8 282051 Hs. 71741 N53616 ESTs, High 1.016 1.051 1.062 0.992 1.027 1.03025 1.03 1.043 1.054 1.043 1.237 1.117 1.105
8 |1-10-1-11 366966 Hs.27865 AA026562 ESTs 0.965 2.153 2.193 1.665 1.789 1.744 0.47 0.833 0.291 0.644 0.669 0.683 0.775
9 |1-10-11-1 280752 Hs.79362 N50554 RBL2 retinoblas 0.993 1.229 1.39 1.146 1.107 1.1855 0.776 0.89 1.125 0.938 0.964 0.736 0.752
10 |1-10-11-1C 123646 Hs.117331 R02728 ESTs 1.007 0.904 0.895 0.818 0.892 -1.10375 1.033 0.889 1.07 0.919 1.081 1.143 1.016
11 |1-10-11-1: 200307 Hs.68647 R96804 ESTs, Wea 1.031 1.085 1.296 1.268 1.091 1.195 0.773 1.025 0.998 0.958 0.987 0.982 1.086
12 |1-10-11-1% 325138 Hs.82035 W49785 ESTs 0.868 0.995 1.124 1.211 1.219 1.0455 0.626 0.823 0.724 0.798 0.611 0.661
13 |1-10-11-1¢ 502287 Hs.83992 AA156781 ESTs 0.918 1.246 1.253 1.419 1.51 1.209 1.402 0.931 1.26 1.896 1.277 1.004 0.834
14 |1-10-1-17 809473 Hs.29759 AA443119 Homo sap 0.929 0.993 1.796 1.359 2.58 1.26925 0.571 0.743 1.471 0.626 0.464 0.514 0.628
15 |1-10-1-20 137890 Hs.92202 RE8581 ESTs 0.931 1.218 1.226 0.969 1.313 1.086 0.415 0.689 0.744 0.728 0.946 0.897
16 |1-10-12-1: 213118 Hs.37978 H639576 ESTs 0.893 0.796 0.973 0.796 0.951 -1.15674 1.089 0.995 1.19 1.111 1.153 1.164 0.978
17 1-10-12-2( 198607 Hs.58617 R94947 ROCK2  Rho-assoc 0.963 1.137 1.236 1.038 1.483 1.0935 0.65 0.866 1.154 0.68 0.76 0.778 0.758
18 |1-10-14-2 755752 Hs.6131 AA496327 Human mi 0.944 1.141 1.221 111 1.077 1104 0.963 0.987 1.053 1.053 0.973 0.942 0.873
19 1-10-14-2( 427980 Hs.150390 AAOD01B35 ZNF262  zinc fingel 0.951 1.043 0.91 1.004 0.86 -1.02354 0.807 1.116 0.922 1.032 1.054 0.932 1.083
20 |1-10-14-6 49260 Hs.12840 H16573 Homo sap 0.975 0.861 0.907 0.9 0.92 -1.098 1.124 1.067 0.938 1171 1.122 1.113
21 1-10-15-1¢ 810741 Hs.7719 AAA457725 GABARAP GABA(A) r 1.016 1.096 1.281 1.318 1.17 117775 1.14 1.291 1.178 1.156 0.986 0.908 1.128
22 |1-10-15-1% 265592 Hs.29826 N21407 ESTs 111 1.261 1.391 1.482 1.084 1.311 0.842 1.073 1.068 1.507 0.847 0.755 0.989
23 |1-10-15-20 428737 Hs.103280 AAD04648 ESTs 1.089 0.879 0.884 0.819 1.069 -1.08962 1.151 1179 1.092 0.979 1.147 1.086 1.114
24 |1-10-15-21 50182 Hs.89591 H17882 KALL Kallmann 0.958 1.564 1.208 1.224 0.79 1.2635 0.662 1.162 0.652 0.456 0.749 0.73 0.558
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B FERUEBMNEET - p-vlauedkfold-changeEMEt5tE - BE#E
IPAS TR 2ZBUSEhRY °

B FERENA Excel RIBERMT - BEREBERBEAF—{ESheetFE -

O Excel SheetE2 R /EEB—HZE5]H 57 FHID (WGene Symbol, Refseq number,
Uniprot number, HMDB% & Han & &< 18)

= 1EExcel Sheet &2 0]LAR A 201& observations (EI20EEEEHMNERENER
F{EObservationo] LI A3{E A B FRIZETEEE (ex. p-Value - fold-changeZ)
FigtE & LA REEA—{EHead row (B17)

Bl EERIPAR - ol DitEcut-off BRMETRE @ EEAZREMEICRERIRMEE
BEENEYDF - ERERGERERFELES FHRBEAEE - oI MHcut-offE
1’E7E'_*;F'3TE*T3FB$E’$§J\7I‘E FEE - JLEEBcut-offlBRY D FMEIPATRHE Z B Analysis-
Ready Molecules -

O O O 0O
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ERBH/ZEIPADITHERZRSEHA - EEMNEELREZ Log Ratio
EHEREREBEA={EObservation :

* QObservation 1 : Smokers vs. NonSmokers
« Observation 2 : Early COPD vs. NonSmokers
* QObservation 3 : COPD vs. NonSmokers

V| A B C D
Early COPD
Smokers vs. Vs. COPD vs.

1 |ID_REF NonSmokers | NonSmokers | NonSmokers
"< 11007_s_at -0.006955963 -0.028339307 0.06209247

3 1053 _at -0.047503628 -0.001610169 0.060261582
4 117_at -0.110988314 0.193030977 -0.079160692
5 [121_at 0.050275771 -0.010810624 0.078980219
6 1255 _g_at 0.01098737 -0.151880946 0.271391848
7/ 1294 at -0.05090447 0.020144002 0.045157579
8 1316_at 0.041293255 0.040339731 0.101614517
9 1320_at -0.086868115 -0.050757375 -0.746738716
10 1405_i at 0.374965097 -0.01805262 0.474615195
11 1431_at -0.084408555 0.014600862 0.010719682
12 1438_at -0.043223369 0.04906669 0.072519797
13 1487 _at 0.016570535 0.017204065 0.140111634
14 1494 f at 0.074827039 -0.171039972 -0.053830243
15 1552256 _a_at 0 14508027 0 156529919 0.264935712 _

* K 8] observation FY
SEERAEEDK
FCRIAZR B I9A A
IEER1E

_ Copyright©2017 GGA Corp. All rights reserved.
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Live Demo
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A. Data Upload and How to Run a Core Analysis
HEERERERIPADHTINEE

B. Functional Interpretation in IPA

IPAD T4 RN 48
o Hands-on Exercises

C. Comparison Analyses
LEEB D TR ESE

D. Q&A
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Upstream Analysis

Dataset Molecules

Function Analysis

Dataset Molecules

Diseases / functions

. ; |i
Network types in IPA € g@@{

Mechanistic Network of Upstream Regulators

Upstream
Regulator

Other upstream
regulators

DatasetMolecules @ @' @ @ ©® © @

Regulator Effect Network Interaction Network
Any

Dataset Molecules

Diseases / functions

_ Copyright©2017 GGA Corp. All rights reserved.
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Functions analysis: 2IRRAARZ FEEMBRLEMNENINGE - ERESUHEL
Canonical Pathways : FIh 2 B % Z/ISignaling Pathway&iMetabolic Pathway

Upstream Analysis: 5t EIE R ch & &) 3 FBREIAIUpstream molecules - MUK RIBEITHF
XA EMEESHEESHINE -

Networks : 2IREBEER PN S FRENMEREREZ - B o FIABuild Tool&Overlay
ToolBETTIEBEIAEER - L EZ A MERMEARGEERBEINWIRENEERIE -

g

-j; Download Summary (PDF)

Fs

Early COPD ws.Non

Summary\'! Fur'ln:’civ::ur'ls-\'.I Canonical Pathways\'\ Upstream Analyﬁis\\ Netwcurks\'! Molecules\'.l Lists-\'! By Pathways\'.l

Analysis settings
Top Networks

ID Associated Network Functions Scare
1 View Endocrine System Development and Function, Energy Production, Small Molecule Biachemistry 34
2 “iew Cellular Compromise, Cardiovascular System Development and Function, Cell Morphology 22
3 View Cell Death and Survival, Hereditary Disorder, Cardiovascular Disease 21
4 Wiew Connective Tissue Disorders, Hereditary Disorder, Inflammatory Disease 1%
5 ‘iew Lipid Metabolism, Small Molecule Biochemistry, Amino Acid Metabaolism 15
Top Bio Functions
[—|

_ Copyright©2017 GGA Corp. All rights reserved. 25
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X

Functions analysis: EIRER 2 FEEMBFENEY NG - ERESHBELER

Early COPD ws.Non

Summar}-\lw Fur'ln:’civ::ur'ls-\'.I Canonical Pathways\'\ Upstream Analysis\'! Netwcurks\'! MU'ECU'E‘S\HI Lists-\'! By Pathways\'.l

EXPORT ALL -j;: Download Summary (PDF)

Fs

Analysis settings

Top Networks

ID Associated Network Functions Scare
1 View Endocrine System Development and Function, Energy Production, Small Molecule Biachemistry 34
2 “iew Cellular Compromise, Cardiovascular System Development and Function, Cell Morphology 22
3 View Cell Death and Survival, Hereditary Disorder, Cardiovascular Disease 21
4 Wiew Connective Tissue Disorders, Hereditary Disorder, Inflammatory Disease 1%
5 ‘iew Lipid Metabolism, Small Molecule Biochemistry, Amino Acid Metabaolism 15

i

[l Top Bio Functions

_ Copyright©2017 GGA Corp. All rights reserved. 26
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"Childhood Exacerbated Asthma - 2012-03-25 08:49 AM :

Summary ' Functions \Canonical Pathways ', Transcription Factors ', Networks ', Network Explorer | Overlapping Networks ' Molecules ', Lists ' My Pathways |
Bio Functions \Tox Functions \

4
\UTIELE| BAR CHART | > M Size by: Color by: Decreasing <-1.478 m 3.198 Increasing >

Click squares below to explore Currently Viewing:

|I Chikdhood Exacerbated Asthma - 2012-03-25 08:49 AM |

Cellular Movement Inflammatory Res.. | Cell-To-Cell Signaling .. | Small Molecule.. | Cellular Gr.. | Molecular.. | Cardiova.. | Organ..
125 |
. 10.0
E migration of cells _
i [ 2-score 3.758 | Tissue Morpho.. | Antigen.. | Mervou.. | Infect. | Cancer |Rena..
g |
! Tissue Development |
I Gl Cell Death | Cenne.. | Org.. Cele |IMmM... | Or..
S — mmune Le raffi. PRy .
Hematological System Developme.. Lipid Metabolism
g8 H € ° ° 3
g a £ § 2 § i 5 g Cell. |Cone |Em. | Cew |M..| R
@
5 S xz2 8 § 3% g, 3 Cellula.. ]:._I —
3 é = % 5 § s g %% g Organismal Injury and... Skele. l'\" |- E.. |C.
g g '_é\'é F E] g g Uy 8 Cardiovascula.. | e Ll
= 3 % £ v g % 2 g5 E Renal an.. = H. |C.|F.
3 B 2 infla..
J E a il g‘ oy g n Ske... | G.. T
| « [ [ N
. 4

Table view \ Tree View',

| [IBel 200 To My PATHWAY @- Regulation z-score |3.801 - 1.361 ~| =@
[] |Category Functions Annotation p-Value Predicted Actival— Regulation 3 Molecules |# Molecules

[ | Cellular Movement cell movement 3.80E-08 Increased 3.801 [tADORA3®, +ALB*, +ALOX12, +ALOX15B*, +ANGPT2*, +ANGPTL3*, - all 99( 99 e
| Cellular Movement migration of cells 2.04E-08 Increased 3.758 [tADORA3*, +ALB*, tALOX12, tALOX15B%, +ANGPT2*, tANGPTL3*, -_ all 92| 92

[]| Cell-To-Cell Signaling an{ binding of tumor cell lines | 4.34E-04 Increased 2.673 CD44 (includes EG:100330801)%, +EGF (includes EG:13645), +GAL... all 14| 14

1| Cellular Movement leukocyte migration 5.26E-06 Increased 2.469 [tADORA3®, +ALB*, +ANGPT2*, +AQP9, +C2*, +C3ARL, +CCBP2%, +... all 50 50

[ | immune Cell Trafficking | leukocyte migration 5.26E-06 Increased 2.469 [tADORA3#, +ALB*, +ANGPT2%, +AQP9, +C2%, +C3ARL, +CCBP2%, +... all 50 50

[ | Hematological System De| cell movement of leukocytes| 4.94E-04 Increased 2.411 [+tADORA3", +ALB*, +ANGPT2*, +AQP9, +C2*, +C3ARL, +CCBP2*, +... all 39 39 (|

Identify over-represented biological functions and predict how those
functions are increased or decreased in the experiment

_ Copyright©2017 GGA Corp. All rights reserved. 27
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Downstream Effects Analysis7T#

[
73 & Bl

mH GGA

=

AR EREENEY BB ER - B0
PLA[Color by]igE Zz-score, -log (p-value),

5= # of genes L& - MNREMz-score LERY
im0 EBERIFEASREINIEE - EEAIZ21E
ThEEEIEM - RRBERENMLNES

EEFER AT LA
level functional category (level
Specific functions (level 3)

[
5

Z N

BB AN —/E )
2)

3 E o
li#—l—
. Srnokers ws. Nonsmokers

< |

Summary \l Functions l\ Canonical Pathways \ Transcription Factol \ MNetwaorks \\‘ Metwork Explarer \\‘ Owerlapping Metworks \ Malecules \ Lists \ My Patl

Bio Functions\Tox Funcliorls\\

- |-log (p-value) -

None -

Color by: | 2.280 Increasing Highlight:

o
Click to show bar cha |

El _UIMoreInfo Provide Feedback

Tissue Development Cellular Mowvemert Gastroirtestinal Disease §lmmune fell Traffic...

Cell-To-Cell Signaling and 1... Lipid Metabolism

Skeletal and Musc...
Organismal Dewvelopment

Small Molecule Biochemistry Hematologizal System Dev... Genetic Disorder Malecular Transport

Tissue Morphology

Endocrirme System ...

Cancer Cellular Growth and Prolife...

Cardiowascular Disease | oojyiar Developmert

Cardicwascular System...
Embryconic Dewvelo...

- -

MNervous System De...

Hematological Dis... | Neurclogical Dis... | %itamin and Min... | Inflammsatory R...
|

Inflammatory... | Connective Ti... | Organ Dewel... |Immunologic... | Endocrine ...

Skeletal an... | Hematopoi... | Nutrition... | Organ M... |Cell Sign...
Qrganismal In...
Irfectiou... |Dewvelopm...| Respirat... | Hair and...
F=ychologi...
Metabolic Di...
Connectiv._. Cell Cy... | Behaw... |Lymph... | Cell_..
MHucleic Ac..
Org=n... | Fres ... [Carbo...
Cell Desth | Cellul...
R ductive... Rera... [G... [D...
eproductive Hepat..
Reproducti...
Drug Met... | Cell M. Ardi.. | A0
Derma...
Oige...

_ Copyright©2017 GGA Corp. All rights reserved.



[
Sample & Assay Technologies I PA ﬁ*ﬁ :%:Iél: E/ E‘J(?‘J;?AQE&

—

Canonical Pathways : It 2 B 5 Z/9Signaling PathwayfMetabolic Pathway

Early COPD ws.Non

Summar}-\lw Fur'ln:’civ::ur'ls-\'.I Canonical Pathways\'\ Upstream Analysis\'! Netwcurks\'! MU'ECU'E‘S\HI Lists-\'! By Pathways\'.l

EXPORT ALL & Download Summary (PDF)
Analysis settings -
Top Networks

ID Associated Network Functions Scare
1 View Endocrine System Development and Function, Energy Production, Small Molecule Biachemistry 34
2 “iew Cellular Compromise, Cardiovascular System Development and Function, Cell Morphology 22
3 View Cell Death and Survival, Hereditary Disorder, Cardiovascular Disease 21
4 Wiew Connective Tissue Disorders, Hereditary Disorder, Inflammatory Disease 1%
5 ‘iew Lipid Metabolism, Small Molecule Biochemistry, Amino Acid Metabaolism 15

i

[l Top Bio Functions

_ Copyright©2017 GGA Corp. All rights reserved. 31



. . /
Sample & Assay Technologies CanOHICa| Pathway AnalyS|S %Jéﬁl_\iﬁ

Canonical Pathways#5 R1Z &
=5 ZnSignaling PathwayfiMetabolic Pathway 1k B8 8= 14 & AR B BES

Srnakers vs. MonSmok

Summary \\ Functions ' [Lanonical Pathways Transcription Factors \\ Netwcrks\ MNetwork Explorer \ Owverlapping Metworks \ Molecules \

Ve R BT © Horzortal © Vericol (o) 6% 69 [ smE5ECanonical Pathway [
F %?“'J:Tj‘ HIBarf& - N ARE |

= H¥Rdataset PESEHR,
% pathwaymy 7>+ ID

35
3.0

5 e Z 3z = £z % £ 5 3 £ £ 3 3 T 2% 3 £ £ ¥ £ E &, . E E £
jd & 2 5 5 3 c Se 2 jd = 2 2 & T E A% e 2 2 £ 2 2 ET §. 2= 2 £
£ = = 55 = = 2 s = ] g o = g [ & e E 5 =] =] -] = = s £E = ™ o
oo i 2 i T = o in in T 2 u T ] & o= i in & T ca Y T ] i
T of£ 5 8% w7 = £z F5 = o B, 3 = go ®5 i HE LD oz E 3 2 §s z§5 2 £ g
= g = c 2 - B = [} o = W = woe = = =@ £ o .£ [s} Qe E S 8 2 = ] o 2 E =g K] c ; K
= T g 3 25 £3 g £% wE o] 2 7= & g o 2% = 5% g = z 3 £ FE L2 E £ i
o 2 o SE g= < 2 LU = w 2 g < a5 == 3 & =o < 3 k=) @ 5 E I o z 4
E 22 & sf fS ¢ B3 T3 ¥ 2k 2 :z 8F % 5 3if 5% % 208 2 ¢y 2zff & B 3
55 2 Ef s g f2 £5 2 I 5 8= g% 4 3 = £ To5g =E£2 £
£ £ Ev 2 E B2 & i 5 s 53 s & z B 3 £3 3 = 4
T . 3 & £ = i E T u gy g 2a T2 3
iy = a T = @ = [=] =
= 5] = =< 2 I o] L] ] a 5 I E & 35
2 2 Y by ! 4 =°
4 ﬁ
.
12 molecule(s) associated with PXR/RXR Activation at Smokers vs. NonSmokers [Ratio: 12/102 (0.118) ]
customize TALE [INEE RIS
0 7 Symbol Exp. Chart Synonym(s) Entrez Gene Mame Identifier Exp Val
Affymetrix Log Ratio
| AapOC2* E..l} APO-CIT, apolipoprotein C-I 231562_at* +0425

ScecedTotal molecle 0712 S #Z "Open Pathway” BlIo]l]
fEFAB{ECanonical Pathway
ERERTPHNYFESHERRE

_ Copyright©2017 GGA Corp. All rights reserved.
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Upstream Analysis: 5| BAE Y p & &) 57 F B RARIUpstream molecules - IR RIBEIFF
XA EMESES WA EIS W& INE -

Early COPD ws.Non

g

Summar}-\lw Fur'ln:’civ::ur'ls-\'.I Canonical Pathways\'\ Upstream Analysis\'! Netwcurks\'! MU'ECU'E‘S\HI Lists-\'! By Pathways\'.l

EXPORT ALL & Download Summary (PDF)
Analysis settings -
Top Networks

D Associated MNetwark Functions

Score
1 View Endocrine System Development and Function, Energy Production, Small Molecule Biachemistry 34
2 “iew Cellular Compromise, Cardiovascular System Development and Function, Cell Morphology 22
3 View Cell Death and Survival, Hereditary Disorder, Cardiovascular Disease 21
4 Wiew Connective Tissue Disorders, Hereditary Disorder, Inflammatory Disease 1%
5 ‘iew Lipid Metabolism, Small Molecule Biochemistry, Amino Acid Metabaolism 15

i

[l Top Bio Functions
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SRS ALl Upstream Regulator Analysis: How does it work?’ SRR

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

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

Calculates two complementary statistical measures:
O Activation z-score
0 Overlap p-value

_ Copyright©2017 GGA Corp. All rights reserved. 35



CRTTYSSE I (pstream Regulator Analysis: How does it worke? 2

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

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

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

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

_ Copyright©2016 GGA Corp. All rights reserved. 36



s BEUCEERCAEIICEENN Upstream Analysis Activation z—score E“gi**ﬁ

Statistical measure of correlation between the transcription
regulator (TR) and resulting gene expression

@ N = 8 genes

“““‘@“ TLFithgEreec):t on downstream genes
‘@@@@@@@@@ Differential gene expression

(Uploaded Data)

-1|1i1.o

1:111 1.1
Z-score > 2 or < -2 is considered significant
Actual z-score can be weighted by relationship types, relationship bias, data bias SIPA
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s BEUCEERCACICEENN Concept of “Regulator Effects” - Spring 2014 € 2FE=

Hypotheses for how activated or inhibited upstream regulators
cause downstream effects on biology

Upstream Regulators
Simplest Regulator Effects result

Algorithm

Molecules in the dataset =>
First iteration

Disease or
Function

: Displays a relationship between the
Disease or regulator and disease/function if it exists

Function

Downstream Effects Analysis

Causally consistent networks score higher
The algorithm runs iteratively to merge additional regulators with diseases and functions
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& Bl
GGA

Networks : 2IREBEER PN S FRENMEREREZ - B o FIABuild Tool&Overlay
ToolBETTIEBEIAEER - L EZ A MERMEARGEERBEINWIRENEERIE -

Early COPD ws.Non

g

Summar;.-'\'! Fur'ln:’civ::ur'ls-\'.I Canonical Pathways\'\ Upstream Analyﬁis\\ Netwcurks\'! Molecules\'.l Lists-\'! By Pathways\'.l

EXPORT ALL -j; Download Summary (PDF)

Analysis settings
Top Networks

Fs

Top Bio Functions

ID Associated Network Functions Scare
1 View Endocrine System Development and Function, Energy Production, Small Molecule Biachemistry 34
2 “iew Cellular Compromise, Cardiovascular System Development and Function, Cell Morphology 22
3 View Cell Death and Survival, Hereditary Disorder, Cardiovascular Disease 21
4 Wiew Connective Tissue Disorders, Hereditary Disorder, Inflammatory Disease 1%
5 ‘iew Lipid Metabolism, Small Molecule Biochemistry, Amino Acid Metabaolism 15
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SUCEERSE AL How Networks Are Generated & MR

Focus molecules are “seeds”

Focus molecules with the most
Interactions to other focus molecules
are then connected together to form a
network @

Non-focus molecules from the
dataset are then added

Molecules from the Ingenuity’s
Knowledge Base are added ™~

Resulting Networks are scored and
then sorted based on the score

Molecules per Network  Networks per Analysis
35 |25 -

35 10
70 25
140 50
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’IPA

Live Demo
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C. Comparison Analyses
BN ITAERERE
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Single Experiment

* Time Course
* Dose Response

« System biology
« Combining SNP, CNA, mRNA, microRNA, proteomics,

etc

Set Analysis

« Exploring Common Molecules across one or more
experiment (s)

_ Copyright©2017 GGA Corp. All rights reserved. 50



o A

Gene EXp CNA

Mutated
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L S ALCLEE  Bringing together multiple types of genomic data 2F5F*

Research AIM:

0 To attain a systems biology understanding of your research by bringing multiple
types of genomic data together (SNP, CNA, mRNA, microRNA, proteomics, etc.).

Challenge:

0 Data types measured different molecular status in experiment

00 Too much data, some data types may have extra ‘noise’(i.e. arrays)
O Venn Diagram-type comparison excludes ‘A affects B’ information

Solution:

O Identify phenotypes, disease associations, and pathways that are common themes
for multiple data types using Comparison Analysis

O Interactive pathways overlay multiple data types and find genes up or down-stream
that change in the various data types.

O Pathway tools find regulatory connections between molecules of interest and the
various data types

0 microRNA Target Filter can link microRNAs and targets from miRNA and target data
sets

How do you integrate multiple data types now?
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Single Experiment

* Time Course
* Dose Response

M

« System biology

« Combining SNP, CNA, mRNA, microRNA, proteomics,
etc.

Set Analysis

« Exploring Common Molecules across one or more
experiment (s)
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Sample & Assay Technologies Core Comparlson AnalyS|S C (E;J(}?}_\QE&

Rosi_Amor_SeptMD

Functions \Canonical Pathways ', Upstream Analysis |, Networks ', Molecules ! Lists |, Comparison Settings ',

[l Functons]\ Tox Funcions
ESEEEr | view as ST T © Horzonal ® Verial (] S &% [£] 4 More

|I Rosigitazone_100M W Amorfruting_30u |

| Rosi_Amor_SeptMD

& Functions ' Cancnical Pathways ', Upstream Analysis ', Networks | Molecules ! Lists |, Comparison Settings
5 Chart" Heatmap'\
=
§ 4 Settings/Legend : Patrmav\ Molecules ',
x . e .
g 3 Score: -log(p-value) 0.00 - 541 I(.)PS,PIL- 1 Mediated Inhibition of RXR Function
7, verlay: Rosiglitazone_10uM
L Sort Method: |[Score ¥
o Gl Score
n -
= g % a % @ @ Trend -
2 = 2 o g Canonical Pathw
P 2 ] =} = Trend + Score
4 g & 8 g
& 5 g 2 3 Hierarchical Clustering | =
£ g i ; =
3 a T Alphabetical o
= £
= By Observation L=
& § B ; .
= 3| 8 B
-~ -t -
Rosi_Amor_SeptMD = B
Functions , Canenical Pathways ' Upstream Analysis | Networks ' Molecules ' Lists ', Comparison Settings |
\Causal Networks
[cusromze e | & & [ Upstream Regua.. TIES i More o
[ |Analysis / _Upstream Regu..{Log Ratio Molecule Type Predicted Activation ... |Activation z-score p-value of overlap [Target molecules in d..[Mechanistic Netw... |E]
[J | Rosiglitazone_10uM | AFF1 transcription regulator| 4.13E-02 [FEPHA7, +TE| .all 2 =
[ | Amorfruitin2_30uM Apl complex -0.393 8.61E-03 BCLZ2L1L, *. ..all 15
[ | Rosiglitazone_10uM [ Apl complex -0.817 4.17E-05 [FATF3, *+BC... ... all 22| 176 (11)
[ | Rosiglitazone_10uM [ ATFL transcription regulator| 3.94E-02 [FBCL2, +FUT7 ..all 6|
]| Amorfruitin2_30uM ATF2 -0.015 transcription regulator| 0.509 2.10E-02 [FBCLZ, +CCA, . ...all 9f
[ | Amorfruitin2_30uM ATF3 +0.946 transcription regulator| 4.34E-02 [tADIPOQ, +C.
[ | Rosiglitazone_10uM | ATF4 transcription regulator| 0.089 4.23E-02 [tATF3 =
[J | Rosiglitazone_10uM | ATN1 transcription regulator| 1.69E-02 ASGRL, TA.. ...
[]| Rosiglitazone_10uM | BACH1 transcription regulator| 3.17E-02 CXCR4, +C... ..all 4
]| Amorfruitin2_30uM BCL3 +0.095 transcription regulator| 0.243 1.83E-02 DEFB103A
[ | Rosiglitazone_10uM [ BCLE transcription regulator| -0.154 1.36E-02 BACHZ, +B
[ | Rosiglitazone_10uM | BRD& transcription regulator| 4.13E-02 [FAGPAT2, *F....
[J | Rosiglitazone_10uM | BTG2 transcription regulator| 1.83E-03 [FCAT, *HMOXL ...all 5
[ Rosiglitazone_10uM | CALR transcription regulator| -0.686 2.05E-02 CCL13, +CE. all
[ | Amorfruitin2_30uM CARML -0.076 transcription regulator| 3.51E-02 CDX2, +M .all 4
[ | Amorfruitin2_30uM CEFB +0.089 transcription regulator| 0.239 4.87E-02 BCLZL1L, *... ..all g
[ | Amorfruitinz_30uM | CBL +0.459 transcription regulator| 2.48E-02 [+BCL2, +CFTR ..all §
[ | Amorfruitin2_30uM CDX2 -1.170 transcription regulator| -0.623 3.86E-03 [FBCL2, +CD... ...all 10f
]| Amorfruitin2_30uM CEBPA +0.894 transcription regulator|Activated 2.462 2.02E-02 ) all 30|
[ | Rosiglitazone_10uM | CEBPA transcription regulator| 0.743 1.01E-06 ADH1B, +.. _.all 48[ 204 (17)
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| CNA MRNA
Mutations ICNV Expression

[ Methylation }

[ ChIP-Seq
Phosphorylation }
[ miRNA
Expression

\[ Protein }
Expression

Biological Interpretation
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_ CNA MRNA
Mutations ICNV Expression
[ Methylation }
ChIP-Seq
Phosphorylation }
[ miRNA
Expression

\[ Protein }
Expression

Biological Interpretation
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s BEUCEERCACICEENN Example of Core Analysis with 3-Data Types € 2FE=

________Mutatons ____|CNAs____ImRNAs __

File Name GBM paper mutation GBM paper CNA GBM vs Norm

data Expression
ID Gene Symbol Gene Symbol Gene Symbol
Observation  frequency of non- frequency of CNA Log?2 ratio
1 silent mutation across samples change, p-value
across samples Pct. [Pct/Other],
Sample/Other Increase or
decrease in copy
number

[Amp/Other], and [0-
value/p-value]

Core Analysis Frequency of p-value < 0.05 Log ratio = |[1.5]
mutation = 2%

Keep in mind To set the same Reference Set across the 3 core analyses
To check the Expression value type used for coloring the nodes
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1 What do you want out of this comparison? €, DRk

Review your workflow — What are your goals?

Comparison
Analysis
Pathways?
mutation Export?
data References?
Lists?
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- mRMAs, CNAs, Mutations

Functions \'\ Canonical Pathways "'. Transcription Factors "'. l‘t.lva1:l.m.r|:3-rhcs‘l,I Metwork Explorer "'. Overlapping Metworks "'. MD|ECU|E5‘|,I Lists‘l,I Mty Pathwa].rs‘l,l Comparison Settings

\HITD}{ Functiuns‘l,l
View as:| ) Horizontal (® Vertical @| El_ﬂ-@ |E|

|. GBM vs Morm Expression - 1,5LR-p0.05 M GEM paper CHA_q0.05 B GBM paper Mutation Data_Freq=2% |

50 1

-loglp-valua)
] &

d
(=

e
[

o

: : 3 : £ E F
= 2 T 5 2 E a u E &
U [ 2 g o a = g o o
T 8 o z a 5 35 T : T

& = | = B 5% & 2 =)

2 : g : & il 23 E

3

. . E

Comparison of Functions for 3 data sets: E

1. Sorted by 15t data type (mMRNA); re-order or review whole
table for Functions significant for other data types

2. Look for Functions common to mRNA, CNA, mutations
from glioblastoma

3. Table may be customized or exported
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Single Experiment

* Time Course
* Dose Response

M

« System biology

« Combining SNP, CNA, mRNA, microRNA, proteomics,
etc

Set Analysis

« Exploring Common Molecules across one or more
experiment (s)
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Compare
Select Entities to compare and click Add Entities to Compare
& GBM vs Norm Expression - 1.5LR-p0.05
[ GBM paper CMA_q0.05
=[E My Projects

: £ GBM paper Mutation Data_Freq»2%
2 Data integration training

[+-[E9 Dataset Files

EII:I Analyses

: |§| GEM vs Morm Expression - L5LR-p0.05
B GBM paper CNA_qg0.05

: |§| GBM paper Mutation Data_Freq=>2%

EI My Pathways

CLEAR ALL

G+ g1 My Lists

EHE GBM

# B Charite -- Cellular study COMMON

%[ Charite--Human Study Entities Comparisen Results

F[E3 Melanoma Case Study

F-E7 UPMC Unien of all nodes in Entity (1305)

EH[E Project1 AACS —

BH[E] Endothelial Genes ABCAL H

EHER COPD ABCC3

BHET Tubulin binders heart Effect ABHD3

BHET EMS 211111 ABR

i3 Bibliol ACCHL

EH[E Erasmus Wednesday ACOTT

BH[E Erasmus training ACP6

[ Certification Exam - ACSBG1 =
- e

_ Copyright©2017 GGA Corp. All rights reserved. 61



62

Buleubis suLIony BWOiSE|qoS

Eueutis Jojdasey wayo

Buyeubis g-11

[
& Bl
GGA

AEEd UolEjuRsald uabnuy

BSERSI] 5, BWRLI[Y
Ul TdoHL Jo #joy aangzegoudoanag)

Euneubis ssauaasEAL] BLIOND

uoneuajod wia] Buor andeuds

Euyeubis puweD B39 ©

TUILLYEYS
Aq uonenbay JeoueD 5E8.1g

Buneubis UKD

Euneubis ewioueajy

Aydoapizdiy
JEIpUED U '] Jo 3|0y

Bueubis
ELUOUIZIEJOURPY JER.1IUEY

Copyright©2017 GGA Corp. All rights reserved.

Ratio

L

5358410 AES ouy Aq Bueubis

SUCUMEE] LIOH |E5.10¢]
ur Buieubis weq yjedoanat)

JEIUET) JO SWISIUIUTE[] JE[NDRO[]

Euneutis ewols

0
9
=)
o
o
c
=
3)
)
T
>
©
1)
%)
<
o3
L5
o
=
@
n

|

B Union mRMAs (1.5LR), CHAS, Mut (=295)

© m o m o
““N m re LA ri P=
““W [(arjea-djbo)-
[ T1¢]



Sample & Assay Technologies

IPA Core Analysis:
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UpStre Yo Bl 200 TO MY PATHWAY || ADD TO MY LIST DISPLAY AS NETWORK [%- [E| |E| p-value of over...|1.68E-11 - 7.92E-04 (pl of 3) v| = A Morelnfo
An alySiS | Upstream Regulator |Log Ratio Molecule Type El Predicted Activation State |Activation z-score |#  p-value of overlap [Target molecules in dataset ElMechanistic Metwork || T
[ | rosiglitazone chemical drug Activated 3.746 1.68E-11 2, #ACADVL, k.. .. E||59'2_4_q_(1_§l| -
]| PPARG +0.706 ligand-dependent nuclear receptor |Activated 4.793 2.22E-09 all 33{ 185 (18) \\\
O | TnF +5.150 cytokine Inhibited -3414 2.62E-03 ABR, tA.. ..all147) 244 (18) T
FunCtlonS [1| 9-cis-retinoic acid chemical drug 1.201 i i
o4 | | N | .59 Mechanistic
USTOMIZE CHART |[RIRNTSIF L ¥ Size by: |-log (p-value) ~| Color by: |z-score | |Mone - m L
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Live Demo
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