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Choose a product to login

INGENUITY INGENVUITY INGENUITY
iIREPORT VARIANT ANALYSIS
Rapidly find causal variants using

PATHWAY ANALYSIS
For current customers
a knowledge-driven approach

Comprehensive pathway and

network analysis of complex
'omics data
LOGIN LOGIN

Mew: Streamline login and launch by
installing the IPA client on your computer

Customer Support z
LEARN MORE

Meed Help with Ingenuity Products?
Live Support 6AM - 5PM Pacific Time, M-F
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r Genes and Chemicals r Diseases and Functions r Pathways and Tox Lists

Enter gene names/symbols/IDs or chemical/drug names here | SEARCH
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ZHE My Projects
+-[E3 Gain-Loss-Function
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t-[E9 Pathways

+-[E9 MicroRMNA
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| Quick Start [ .

INGENUITY ENEldR

PATHWAY ANALYSIS Learning IPA Shortcuts

Learn IPA through the easy t

Low Memaory @

Your IPA license enables you to run Causal Network Analysis.
We recommend that you change your Maximum Memory setting in Application Preferences to at least 1000 MB and restart IPA.

A lower RAM setting may cause opening of analyses or comparison analyses to be slow or to fail.

Il be checked as you complete it.

Upload & Analyze
Example Data

Upload & Analyze Your

Own Expression Data » More Signaling Pathways » More Metabolic Pathways

Visualize Connections

Among Genes For further exploration

How do | open the pathways?

Learn about

ﬁ Short Videos about Pathways
Specialized Features -

What do the symbols and shapes What do the connections mean?

mean?
How can | export or save a copy How do | visually relate this to
of these images? my own data?
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Ingenuity Pathway Analysis (IPA) :
Maximizing the Biological Interpretation of Gene, Transcript
& Protein Expression Data with IPA

Ted King Dev Mistry, Ph.D.
Account Manager Field Applications Scientist
Qiagen Advanced Genomics Qiagen Advanced Genomics
Ted.King@qiagen.com Devendra.Mistry@giagen.com

(240) 731 -7102
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sssss  Overview

— QIAGEN

B Introduction to IPA

B Search and Explore
O Growing a network out of a molecule
0 Bioprofiler (Advanced Analytics)

B Large Dataset Analysis
O Uploading your dataset(s) and starting a core analysis
00 Core Analysis
— Canonical Pathways
— Upstream Regulators
» Causal Network (Advanced Analytics)
— Diseases and Functions
— Regulator Effect
— Networks
00 Comparison Analysis

B Questions/Answer

— Sample to Insight
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Introduction
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When do you use IPA?

— QIAGEN
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goeus What can IPA do?
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2 NM_130786
3 NR_015380
4 NM_138932
5 NM_014576
6 NM_138933
7 NM_000014
8 NR_026971
9 NM_144670
10 NM_001080438
11 NM_017436
12 /NM_016161
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Canonical Pathways

Large RNA seq dataset in o o oo bindera on
form of a huge pile of papers a bookshelf

— Sample to Insight
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Foundation behind all of Ingenuity’s products

The Ingenuity Knowledge Base

Species: human, mouse and rat
Data from other species can be mapped to human, mouse and rat orthologues

Ingenuity Content

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
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Species Supported

Species Supported

B Human, Mouse, Rat in full content

IPA uses HomoloGene to map other identifiers to human/mouse/rat

orthologs (though supporting content for the additional species will be specific to human,
mouse, and rat)

O O0O000000a0aoO0oaad

Arabidopsis thaliana

Bos taurus (bovine)
Caenorhabditis elegans
Gallus gallus (chicken)

Pan troglodytes (chimpanzee)
Danio rerio (zebrafish)

Canis lupus familiaris (canine)
Drosophila melanogaster
Macaca mulatta (Rhesus Monkey)
Saccharomyces cerevisiae
Schizosaccharomyces pombe

Introduction to QIAGEN Ingenuity & IPA - www.ingenuity.com

11



Peer-reviewed publications citing QIAGEN’s Ingenuity products
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14,311 publications and growing!
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Two different types of analyses by IPA

B Deep pathway understanding of a single gene/protein

B Biological understanding of large data sets

— Sample to Insight

Title, Location, Date
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_ssass How can IPA help you”

Deep pathway understanding of a single gene/protein
O Drug/therapeutic target discovery

N
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How can IPA help you?

Biological understanding of large data sets

O

O O o od

O

— Sample to Insight

Differential gene expression, array and RNA-
seq (transcriptomics)

Differential protein expression (proteomics)
Metabolomics

MiRNA expression

Gene List

— Chip-seq

— siRNA screening

Methylation

Protein phosphorylation

Transcriptomics

|P& can help with almost any
transcriptomics-relsted guestion or
application

%)

Toxicogenomics

Delivers a focused toxicity and
=safety aszessment of candidate
compounds, and provides a more

complete understanding of
pharmacolegical response, drug
meechanism of action, and mechanism
of toicity

Proteomics

Perform 3 comprehensive anahysis of
wour proteomics for a deep
understanding of proteins and related
biclogical processes

Biomarker Discovery

|dentifies the most promising and
relevant biomarker candidates within
experimental datassts

O

Metabolomics

Owercomes the metabolomics data
anahysis challenge by providing the
critical context necessany to gain
biclegical insight into cell physiology
and metsbolism from metsbolite data

@©

Target Discovery

BGenes that are shown to be sctivated

in 3 pathological condition may serve

=5 promising targets for therapeutic
development efforts

O

microRNA Research

Combines filtering tools and
microRMNA-mRMNA content to provide
insight into the biclegical effects of
microRNAS

&

Drug Repositioning

Expression profiling of approved
drugs and comparisen to profiles of
dizeasad tizsue can lead to discovery
of new uses for these already
approved entities

Title, Location, Date

20



sssss €NE/Protein Expression Analysis
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. IPA Core Analysis

O  Check whether molecules from your
dataset belong to pre-defined pathways

O Predict the pathway activation/inhibition

— Sample to Insight

1LK Signaling
Overlay: ClaudinLow-L2R-1-P-0.05-RPKM-15
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sssss €ne/Protein Expression Analysis: IPA Core Analysis

00000
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O  Predict what regulators caused l- \

changes in gene expression 7 1

O  Predicts directional state of regulator

— Sample to Insight



sssss €ne/Protein Expression Analysis: IPA Core Analysis

00000
— QIAGEN

Predicts effected biology based on gene
expression and predicts directional
change on that effect

—  “Increase in EMT”
—  “Decrease in proliferation”

-I:|

— Sample to Insight




sssss €ne/Protein Expression Analysis: IPA Core Analysis

00000
— QIAGEN

O Models pathway interaction
predicted upstream regulatg
through differentially expres

genes, to biological proces:
ImGB1*

/ 7
”
invasio$or cells

— Sample to Insight



sssss €ne/Protein Expression Analysis: IPA Core Analysis
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O  Predicts non-directional
gene interaction map

— Sample to Insight



Change Preferences

<] 1A o Sl
File Edit View Window Help Provide Feedback | Support Mr. Mistry Close IPA
New ' r Genes and Chemicals r Diseases and Functions r Pathways and Tox Lists
Open +

Advanced Search

Enter gene names,

nbols/IDs er chemical/drug names here ‘ SEARCH

Upload Dataset... Crri-U

-

Batch Upload Datasets... N
Batch Upload Uatasets |£| Application Preferences @
Search Datasets and Analyses...
Application | Graph | Filter | Cache |,
F

Refresh Project Manager F5 — -
False Discovery Rate (g-value) | .
Comparison Analysis Bar Chart Colering
Click a colored square to set the color that appears for each observation,
T , Chartcolors: 01 02 O3 04 05 O6 OF7 08 09 010 011 012 013 014 015 Ol6 O17 O18 019 Q20
- H EE RN H NN U Hn

App Projects

| Shangekasnon Display Sample and Tissue Expression Projects 1 . SC rOI I dOWn

Close IPA Cr-Q [

Metifications
Send Analysis Status E-mail
] Show Analysis-Running popup

Workflow Instructions
Show Workflow Instructions

Quick Start
[[] Hide Quick Start Screen on startup

Auto hide status bar

O 3 . O B5(@ w] Dasencessusoa®  Change memory to >1000mb

Maxirmum Mermory

|
N~

Set the maximurm number of Pathways, Metwaorks, or Lists that can be opened in a window. 3 . S Ve

RESTORE DEFAULTS

— Sample to Insight
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A - — ) ——— N Y1)

Eile  Edit View Window Provide Feedback | Support Mr. Mistry Close IPA
Help and Support_F Chemicals | Diseases and Functions | Pathways and Tox Lists |
Tuterials ssses

NEW ¥ - Advanced Search eseee
| e = ®

Project Manager Quick Start s
Legend Ctri-Slash

Tt

laudin-Low-Breast-Cancer About IPA

eratinocytes

0 Dataset Files
& SMALZI-HGU144 universe
B SNARi Keratinocytes

H Analyses
B SNALI-HGU144 universe-L2R1-P-0.05
B SNAD Keratinocytes-KC-only

B SNARi Keratinocytes L2R1_P0.05

% Comparison Analyses

A Biomarker Filter Results

H Biomarker Comparison Analyses

i MicroRNA Target Filter Results

g BioProfiler Results

ly Pathways y
£l My Path Dscover the BOIOg
T

What's new in IPA

INGENUITY
IPA® | What is IPA?

o ———————————— 225222252

Help and Support

Customer Support
Phone: 650.381.5111

= - Hours: 6am-5pm(PST)
_E' & @ Monday-Friday

(Excluding Holidays)

support@ingenuity.com - IPA Product Manual " Customer Forum

B
n Training

Contact Customer Support any time by creating
a new support case.

Don’t worry too much about notes or if you fall behind during the point
and click training. We have manuals/videos for everything.

— Sample to Insight

Title, Location, Date
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Uploading your dataset

32



ssses Suggested Format for uploading RNA-seq data
— QIAGEN

Max RPKM

Required Recommended recommended
| | for RNA seq
l A B l C

1 Log2Ratio p-value

2 NM_130786 e & 6oE-01

3 NR_015380 -0.99 2 24E-01

4 NM_138932 -0.02 9.83E-01

5 NM_014576 -0.02 9. 85E-01

6 MNM_138933 0.02 9.79E-01

7 NM_000014 479 1.02E-01

8 NR_026971 -0.67 6.17E-01

9 NM_144670 -5.96 1.30E-01

10 NM_001080438 -1.97 3 4TE-01

11 NM_017436 -1.09 5.02E-01

12 NM_016161 202 5.9TE-02

13 NM_015665 -0.27 5 6BE-01

- s el e i et ot vl b it oA fnme bk i i

A B C D
Exp Ctl
P53 300 100 =Max(B2:C2)
SNAIL 1000 100 1000
KRT1 10 1 10

— Sample to Insight



3 Expression Value Calculation

— QIAGEN

Verify the differential expression calculation

B Recommend Log,(ratio) differential expression

Experimental Condition Exp.)

Logz(

Control Exp

M Ratio differential expression

(Experimental Condition Exp.)
Control Exp

® Fold Change

O If increased differential expression
(Experimental Condition Exp.)

Control Exp
Fold change will never have values
_ _ _ between 1 and -1
O If decreased differential expression

1 ( Control Exp. )
Experimental Condition Exp.

— Sample to Insight

Introduction to QIAGEN Ingenuity & IPA - www.ingenuity.com
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Case Study
RNA Seq: Claudin Low vs Luminal Breast cancer cell lines

Title, Location, Date

39



33228 Epithelial to Mesenchymal Transition
IAGEN

Tight-junction dissociation = j i ”
f erant-junction an
Lo s ok MO desmosome dissociation ~ @SMA expression
= P Loss of apical-basal polarity  Cytoskeleton reorganization e =
EMT effectors o » Front-back polarity s up-regulation
Migration Basement membrane 5
‘ < = degradation Q
Invasion )
X | > 8|
F o
< G , 8
c ;: IS
EPITHELIAL MARKERS MESENCHYMAL MARKERS s
E-Cadherin N-Cadherin §
Claudins Fibronectin e
Occludins Collagen I/1Il <
Z0-1 | Snail =
Desmoplakin aSMA o
Cytokeratins Vimentin g
<
5
Breast development = =
=1
Luminal cells in ducts Luminal progenitors MaSC (stem cell) g
Luminal Breast cancer HER2-enriched Basal Mesenchymal / stem cell-like breast cancer

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

— Sample to Insight
Proprietary and Confidential 40



83222 IPA Analysis
— QIAGEN

® Verify the biology

O Can IPAidentify cancer and EMT related pathways and biological functions in
this dataset?

O What are some of the relevant pathways?
O What are some of the relevant biological functions?
® [dentification of transcriptional regulators

O What are the transcriptional regulators that are causing the gene expression
changes in this dataset?

0 Are they activated or inhibited?
B Hypothesis generation

O Are the predicted upstream regulators increasing or decreasing downstream
biological functions?

— Sample to Insight

Title, Location, Date
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P value and Z Score

Title, Location, Date

42



Overlapping P-value

Overlapping Molecules

[ Genes from previous literature that belong to
« A canonical pathway OR
« Downstream of an upstream regulator OR
« Upstream of a disease or function

—

Genes
in your filtered

enes from

M Different from the “Expression P-value’
uploaded with your dataset

Genes in the
reference universe

M Calculated using Fisher’s exact test

M The statistical test looks for an unexpectedly
large overlap given the number of molecules
In each category

M p-values should be insignificant (<0.05) for
random datasets

B Gene expression direction is not taken into
account for this calculation

— Sample to Insight




33 Z-score: Activation Prediction
N

o

+ ]- Gene expression from Knowledge Base (literature)

Gene expression in your dataset

i

~ @ <— +

i

~ @ «<— +

:

-1 ]- +1 score for the consistent and -1 for the
inconsistent relationships

Z= — = (7-1)/¥8 = 2.12 (= predicted activation)
oxr YN VN

X Z[ N+N

« Z-score is a statistical measure of the match between expected relationship direction
and observed gene expression

» z-score > 2 or < -2 is considered significant

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

— Sample to Insight




__ es3s¢ Upstream Regulators, Mechanistic Networks and Causal Networks

Upstream Requlators Mechanistic Networks

dnd W] ANA

Advanced Analvtics: Causal Network Analysis

Master Regulators

Upstream Regulators

(X ) Your Dataset Genes/Molecules

— Sample to Insight



Canonical Pathways

— QIAGEN
Claudinl ov-EZRC1-P-0.05-FPRW<L5

Summaly " Canonical Pathways\l ream Analysls\ Diseases & Fundlor\s\ Regulat: Eﬂeds\ I k \ Lists \ My Pathway \ Moleculs\
Chart \‘. OverTapps

CUSTOMIZE CHART | View asy Tl e L ILyattl| O Horizontal ® Vettical (& B B9 | i) MorelInfo
W positive z-score | || |z-score =0 B negative z-score || 1 no activity pattern available | | -%- Ratio
75
T
E
=
50 |
&8
g - - =
-+ (3 N m - - - il [
25 - -
sh
o0 o H m o H o o m m T o o m
£ H g 5 £ £ H g £ 5 c £ Y & £ 3 £ c ] £
2 " & G 2 2 d G g G 2 2 c 2 2 5 2 2 g 2
o v - 5 o o b c o c o o 2 ar o v o =] k] o
in £ 2 = i in = in = ] i ] ko i 5 ia ] £ in
5 5 %, ®eg B ¥ T E. & EE % 3 3T £f § 2z 5 £ 37 =
S i FE O Z£ g 5 g 28 = 25 3 5= 2e =3 § & k] a2 % 3
o i Sg E £ ] ]
% ] g & = a g:': Canonical Pathways
c F Ee = =
£ = bl g a 7 -
5 [ 2 £ S [ Signaling b},r...\l
- 3
E = . -
2 = ) B)#@) it (o] (x| [E (0= (2] ] @
[ EEE ]
= 4 Signaling by Rho Fagily;, GTPases
: Overlay: |MAP Molecule Activity Predictor’ '| . i
Click on & rlay: ( ty ) g Overlay: ClaudinlLowsl2R-1-P-0.0!
to see wh)
show legend

You can predict the up and d 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:
|Upsheam and Downstream '|

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

apply them to.

Use expression values from a Dataset or Analysis
Current Analysis/Dataset/List: ClaudinLow-L2R-1-P-0.05-RPKM-15
Change Analysis/Dataset/List

You can view the expected activation state for a canonical
Tonale the exnected state on and off to view the differences -~

— Sample to Insight



Upstream Analysis

Upstream Regulators /Causal Networks\

ADD TO MY PATHWAY & B £ >
Upstream Reg... Log Ratio Molecuk... Predicted Acti... Activation z-s... s p-value o... Target m... Mechanis...
Sos group 1.15E-06 TABCCL, +. .. all 38| 679 (10) -
IDH2 +-7.249 enzyme 1.40E-06 [+ ADIPOQ, +.. ..all 10
miR-155-5p (miRNAg mature micregna Inhibited -2.464 1.48E-06 [*ABHD16A, r. ..all 47
FOS +-70.043 transcription régula 0.713 1.62E-06 [tABCCL, +.. ..all 123| 1000 (18)
D3 46,045 transcription re 0.611 2.29E-06 [FADGRGL, ... ..all 52|
SYWINL +-2.290 transporter Activated 3.507 7.51E-06 IFABCCA, *.. .. all 41f 612 (10)
miR-1-3p (and other mature microrna 0.248 1.04E-05 NABHD11, *+... .. all 55
MAPK1 +1.387 kinase 1.885 1.04E-05 [FADAMILZ, F.. ..all B1| 991 (18)
MTOR +1.161 kinase 0.509 1.25E-05 [FACADL, +.. ..all66] 948 (17)
PML +4199 transcription regula... 0.178 1.37E-05 [FACADL, +.. ..all 37| 957 (19)
miR-27a-3p (and oth mature microrna -0.262 1.72E-05 ITEBC3, +C... .. all 17
SDCEP +5.305 ENnzyme 1.149 1.97E-05 WCOHL, +CT... ... all 9] 389 (11)
AGT +1.637 growth factor 2.660 2.82E-05 [FACATZ, +.. .. all 99 1163 (19)
mir-8 microrna -2.104 3.24E-05 [TABLZ, +AKTI..all 19|
SNAIL +1.041 transcription regula... 3.473 3.56E-05 [+ADIPOQ, t.. ..all 22| 807 (1
Vegf group 4.387 3.59E-05 [ ADANMLS, F.. ..all 94) 692 (15)
MGEAS +-1.305 Enzyme 0.000 3.62E-05 [FABLIMIL, T pkm-15 \
TP&3 +23730 transcription regula... 0.879 4.24E-05 It AHR, +ARAF
TERI £370 248 trancerintinn ranula 2002 5 NRE.NS e CrMGY 4 ,f,
Selected/Total molecules: 1 /747 ,’r
o a
/
|IJ
Jr‘
.’r
JF
f'l
!
I
i
I
/
!
= / N A . .
peapi  mesit  ckels R-é"zs @E» dwsti  aseoo Pk ooy cDag* BAKY PN detn il eRcor ool ToRd T Karis HoN
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Diseases and Functions

| ClaudinLow-L?R-1-P-0.05-RPKM-15-endo

Surnrmary \l\ Canonical Pathways \ Upstream AMWWEQUHGI Effects \ Nehmorks\ Lists \ My Paihwaj,rs\ Molecules \

Diceazes and Bio Functions\ltTcm Functions\

4
M Size by: |-log (p-value) | Color by: Decreasing {—1.430“3.6?1 Increasing Highlight: L »

Click squares below to explore  Currently Viewing:

Grganismal Injury and Abnormalit. .. Cellular Mowerment | Cellular Develo...  Tissue Dewve... Cellular Growth... Reproductive... Embr},rnn Cell Cycle

-. Hepatl Gene E... Tumor ... Hemato...

Grganlsmal De.. -
- l. 11 =

Devel Hair... | Meur..
[ | |
—
L |
-
Herma... En..
-_—
L] |
Drgan... l= =.
=
Cell-To-Cell Sig... | W00 I-I Tis... Re. i ==
Renzl .. .
= I.I -.lHem = 1
ImlimEE Hile § o &N gm_

Table View ' Tree View |

Downstream Effects Analysis: Evidence for Effect:

FILTER | | 2 @' _p-'l."alue 7.34E-30 - B.73E- cpithelicl mesenchymal transition predicted to be increased (z-score 3.548). Overlap p-value 3.31E-07

37 of 68 genes have expression direction consistent with increased in epithelial-mesenchymal transition.

||:| | Categories | Diseases or Functions Anl‘* 4 p-Value | Predicted Ac| Activation z—{ Molecules T s e e 5 Prediction (oss.. ncresea -Decresed (o1 o12) |3 (6 ) wiorelnio

-

[l Genes in dataset ;_Prediction (based on expressi..|Log Ratio Findings |
[ |Mm_015888 HOOKL Increased +-1518575 Decreases (2)
[ MM _005401 PTPN14 Increased +3117 Increases (1)
[ |mm 198381 ELF5 Increased 8484 Decreases (3)
[ |Mm_001098210 CTRNEL Increased +2888 Increases (10)
[ |NM_001135599 TGFB2 Increased +24919 Increases (3)
[ M 001664 RHOA Increased +2137 Increases (2)
(] |NM_001014795 1LK Increased 45874 Increases (3)
[ |MM_020824 ARHGAP2L Increased +2.004 Increases (1)
[ MM _006500 MCAM Increased +24.908 Increases (2)
[ |um_002613 PDPKL Increased +-3432 Decreases (4)
[ |NM_001080123 PRNP Increased 415895 Increases (2)
[ |NM_003068 SNAL Increased +590.706 Increases (9)
[ MM 001145103 SMAD3 Increased 41621 Increases (11)
[ |MM_000660 TGFBL Increased +8.019 Increases (153)
[ MM _001024628 NRPL Increased +13102 Increases (2)
[ |Nm_023106 FGFRL Increased +16.259 Increases (2)
= Feveen n : = ,

4

w

elededﬂmal rows: 0/68
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00000
3 Regulator Effects
— QIAGEN

| ClaudinLow-L2R-1-P-0.05-RPKM-15-endo

Summary\l\ Cancnical Pathwa'_l,rs\ Upstream Analysis\l\ Diseases & Function€ * Regulator Effects etworl:s\l\ Lisls\ Py Pathways‘\ Moleculs\l\
[aoesareerworss | oo oo [cuerous e JEEE i Moreint

i) 5 Consi>{X| [ Mode Total Regulator... Regul... Target To... Targe... Disease&... Disea... Known Re...

2.333 1 1 [T SNATL ..all1]9 +ADIPOQ ..all5n invasion .. . all 1% (0/1) -

2 1.590 ol 1 MSMALL Lall 17 +ADIPOQ ..all 71 INVASION v e all 1)0% (0/1)

3 1.789 i 1 miR-155-... ... all 1|5 TEGFR, T... ... all 51 INVASION v all /0% (0/1)

4 0.522 35 1 [+F2 .all1)33 TALDH.. .. all 331 EUMErge.. w all 1f100% (1/1)

5 0.514 36 1 I+F2 .all1)34 +ALDH... .. all 341 femaleg... .. all 11100% (1/1)

4] 0.000 25 1 Vegf el HCDHL, - ..all 2301 endocrin... .. all 1100% (1/1)

7 0.000 a 1 H-WISP2 ...alllK 1 endocrin.. . all 1j0% (0/1)

& -3.020 60 1 TMF ..all 158 1 endocrin.. .. all 10% (0/1)

9 -3.441 21 1 estrogen .. .. all 119 1 endocrin.. .. all 1|0% (0/1)

10 -3.667 11 1 HIL2 all 1(g INVasion . . all 1j0% (0/1)

11 4,373 43 1 Cg all 141 +-ACPP, - ...alldl\hepatobil ...... all 10% (0/1)

12 42 1 Cg all 1)40 HACPR, - Ll 401 ITesgancer ..all 0% (0/1)

13 90 1 [T MYC .all 188 (tABCEL, ..all 81 fermale g. > 1j100% (1/1)

aa - 4 1rer —mAlaa AT =1 ks JEPS P _Hlmﬂ.ﬂj

~ N
Ny
ISy
e8] @\ @ clon Tﬁ1 AD}IE’QQ TwIsT @ _ PTEN
\'\. S \ \'/\ | / / ”~ -~
> S hY \ / /! // g
RN \ | AV e
S e 0Ny rs s s
~ ~ Y / / ” -~
R N N A e
e ~ -~
SN \ I /] 7 s //
\x\\\\ A / ;S L s
SNA |,///$’

= JdllIpIE W ISyl



Qe Network Analysis

— QIAGEN

| ClaudinLow-12R-1-P-0.05-RPKM-15-endo Ceee
Summary \'l Canonical Pathways \ Upstream Analysis \ Diseases & Funclions\ Regulater Effe " Networks \ \ Iy Pathwa:.rs\ Moleculs\l
Networks | Overlapping Networks |,

== R vicw ecrworss | Ao 10 av eatiawar f aoo o wv st | minc nerworss | rumcrions | aioramons JI=SERNERENEG

The analysis is composed of 25 networks, To view a network, select the appropriate network(s) and click View Networks. To merge selected networks, click Merge Networks.

1], ID |Molecules in Network Score Focus Molecul Tep Diseases and Functions
O \ +ANXA9, +BFSP1*, +BIN1*, +(CD164* +CNFN, +CTPS2*, +CUTA* +EVPL, +FAMI110A*, 34 35 Caonnective Tissue Disorders, |2
RB2*, JHELZ, +KIF13A* -+KIF26A, +KIRREL, +LONRF2, +MSI2*, +NCKAPS* Developmental Disorder,
+NU UTM2G*, +0TUD5*, +PEX7, +PEX13, +PPL. tRIN3, t+SH2D5*, tSH3D19*, Hereditary Disarder
+SH3GL1, +5 +S5LC23A1*, +SLC24A1, +SNX4, TSNX7*, +S0S2, t+TJAP1*, +TULF1,
+ZNF609
lz +ARRB1* +BPHL*, 4+CCDC86, +C +CNBP*, +DDX21, +DKC1*, +DNAH1, +DNAH3, Network 2 : Claudin Low-L2R-2-P-0.01 : Claudin Low : Claudin Low-L2R-2-P-0.01
+FBL, +GNL3*, +GPBAR1*, +IFRD2, *+IGF2 AMINA®, +MYBBP1A®, TNAA15, +NAASO, m
+MNHP2L1*, +NOC3L +NOP36*, +PABPC4*, +PPRC1, , +RSL1D1, +RTCA* *SAFB2, aK
4+SF3B5, +SRPK3, +STXBP5* +SUN3*, +TCOF1*, +THUMPDI, C2, +ZNHIT6 o
(R +C2orfa4*, +CAS, +CAB39L* +CCDC186, +CEPS5L*, +COBLL1, +COL4A +CSNK1G1,

+CSNK1G2, +DCAF7, +DOCK7, TFANCB®, +FANCF, THBEGF, +KIAA1324, TKIAA

+LLGL2", +LRCH4, +MARK2*, +MARK3", +MARK4, +MKRN1*, +MYO10, *NRD1%,
+PLEKHAS*, +POM121/POM121C*, +PPM1B*, +5EC13*, +5EH1L*, +5H3BP5L +50GA1,
+SPDL1, +5TRA13, +STRADA* +TMC4*

(4 +ABCA3, +ANO2, +BRWDI1", *C18orf25*, +C1QTNF6*, t+CRIM1, +DCDC2, +ENY2, +ESR1%,
+FAM102A®, +FAM186A, +KCNK6, +MACROD1, +METTL7A, +MTLY*, *+NDC1, *PHF3A,
+PSD4, Rabll, +RAB11A, +RAB11FIP3*, +RAB11FIP4, +RERG, +RTN2*, +SEMA4A,
+5LC35B4, +SLC44A2", +SLC4AA5", +TC2N*, +TMPRSS3*, +TTC9, +VPS13D", +ZNF107*,
+INF141, +ZNF703

Ofs +ABCF2*, +ABLIM1*, +AKTIP*, +BRICD5, +Cl0orf82, +CALCOCO2, +CCNBI1IP1*, +COMTD1
+FAM107A*, +GADD45GIP1, +HOOK1, +HOOK2* IKK (complex), +KATNAL1* +KHDRBS3,
LWICA* LWRT1S LMPPEND* +NOBR1 +PANRS* $+RPAP? LRPCSAWAGR LSAPINBP LSENPD

© 2000-2015 QIAGEN. All rights reserved.
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— QIAGEN

Comparison Analysis:
Comparing Multiple Observations (Experimental Groups)

— Sample to Insight

Title, Location, Date
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22222 Comparison Analysis: Gene Expression Comparison on the Pathway Chart

— QIAGEN

| E2-MCF7-Comparison

Canonical Pathways\ Up Analysis \ Di & Funclions\ Regulator Eﬂecls\ Neiworl:s\ Lisls\ My Pathwag.rs\ Moleculs\ Comparison Settings \
Chart " Heatmap |,

i lErE : Pathway \ Molecules \
More Info Ceramide Signaling et st ek
Overlay: 12 hr ) onizining mdiason, IL-1

Score: Activation z-score  -2,524 m 2132 |§|
Sort Method: Visuslze @%@

BRI v vor o o coe o

Canonical Pathway

Esmcclular spmce

LV raciaton, hoat shook
Tonizining radiation, IL-1

Role of NFAT in Regulation of the Immune Re..,
Leukocyte Extravasation Signaling

A cute Phase Response Signaling

Mouse Embryenic Stem Cell Pluripotency
Cardiac Hypertrophy Signaling

FcyRIIB Signaling in B Lymphocytes
Ceramide Signaling

Glioma Signaling

Role of NFAT in Cardiac Hypertrophy
Meurctrophin/TRE Signaling

i4grin Interactions at Meuromuscular Junction

© 2000-2015 QIAGEN. All rights reserved.
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ssses Comparison Analysis: Gene Expression Comparison through Heatmap

E2-MCF7-Comparison oo E

Canonical Pathways\ Up Analysis \ & Funclions\ Regulator Eﬂecls\ Neiworl:s\ Lisls\ My Pathwag.rs\ Moleculs\ Comparison Settings \

Chart " Heatmap |,

Settings/Legend : Pathway \ Molecules \

- More Info Ceramide Signaling WV mdlatin, hea shadk

- Overlay: 12 hr 15 forseing e &1 ThEa

Score: Activation z-score 2,524 m 2132 |§|
=

Esmcclularsmce [
Sort Method: |Score'| Visualize: |Acti\.raiion I-sC0re '| @@@ .

%é@mmi

Canonical Pathway

My Heatmaps

[ Ceramide Signaling \L

Settings/Legend

e

More Info

Score: Exp Fold Change -3382 !E- 2527
SomWdethod: Visualize: | Exp Fold Change = -

- N\
@- @- EDIT NETWORK

Genes in the Cerami

Role of NFAT in Regulation of the Immune Re..,
Leukocyte Extravasation Signaling
A cute Phase Response Signaling

Mouse Embryenic Stem Cell Pluripotency

Cardiac Hypertrophy Signaling

FcyRIIB Signaling in B Lymphocytes

Ceramide Signaling

Glioma Signaling
Role of NFAT in Cardiac Hypertrophy
Meurctrophin/TRE Signaling

i4grin Interactions at Meuromuscular Junction

© 2000

12 hr

[ 2dhr
.|. 48 hr

CTSD
BCL2
FO5
CYCS
PPPZR2C
KK
HRAS
PPPZR1E
S1PRS

1]
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sesss Comparison Analysis: Filtering and Sorting the Heatmap

o —_————————————— —
: | £ Filter =]
Pathways

® Tree View 2 List View

[[] Ingenuity Canonical Pathways iﬁ
=] Metabolic Pathways
E1{] Activation/Inactivation/Interconversion
=] Activation

[ Fatty Acid Activation

EH] Biosynthesis

E2-MCF7-Comparison -] dTMP De Movo Biosynthesis

Canonical Pathways\Up;treamA Sis Diseases&Functions\Regulator Effects\Networks\Lists\My EHT Amines and Polyamines Biosynthesis
~[T] Creatine-phosphate Biosynthesis

.
Chart Heatmap\ -] Glycine Degradation {Creatine Biosynthesis)

Setti nd : Pathway\ Molecules\ -] Spermine Biosynthesis
Ceramide Signali
Merelnfo Overlay: 122r " =] Spermidine Biosynthesis

] Spermidine Biosynthesis I

E-{] UDP-N-acetyl-D-galactosamine Biosynthesis
-0 UDP-N-acetyl-D-galactosamine Biosynthesis I
] UDP-N-acetyl-D-galactosamine Biosynthesis I
EID UDP-N- acetyl D- glucosamlne Blosynthesw

Score: Activation z-score -2,524 m 2132 |§|
=
Sort Methods Visuslze [©/O[O]

-~

- Score
Canonical PathI
Trend

Score Filter
P-value Cutoff: |13 (logl)

Z-score Cutoff: (absolute value)

Hierarchical Clustering

0l =s——=1¢] [0

|
|
1
1
E
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E
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1
I
K
|
1
d
I
K
k
= -] Urate Biosynthesis/Inosine 5'-phosphate Degradation
1
1
1
1
1
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!
1
I
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I
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1

I Alphabetical
Role of NFAT inll

Leukocyte Extrall By Observation L4
lfcute Phase Resporee Sgnaing oo

Mouse Embryenic Stem Cell Pluripotency

K]
e

C I

L T
adtyaon

Cardiac Hypertrophy Signaling
FcyRIIB Signaling in B Lymphocytes Musdeus
Ceramide Signaling

Glioma Signaling

Role of NFAT in Cardiac Hypertrophy

Meurctrophin/TRE Signaling

i4grin Interactions at Meuromuscular Junction

1]
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— QIAGEN

— Sample to Insight

Comparison Analysis: Canonical Pathway, Upstream
essee ANalysis and Diseases and Functions

| E2-MCF7-Comparison :

g

ings/Legend

Meore Info
Score: Activation z-score 2,524 2132

Sort Method: Visualize:

ERPOR v scros o o ]

Canonical Pathway
Upstream Regulators\ Causal Networks\

Table " Href.itr'r'lf.ip\l

Canonical Pathways " Upstream Analysis\\ Diseases & Functions \ Rec

Canonical PathwayS\ Upstream Analysis \ Diseases ions\ Regulator Effeds\ Networks\ Lisis\ My Pathways\ Molecula\ Comparison Settings \
Chart ' Heatmap\l \
\

Pathway ules \
Ceramide Signaling 8¢ ctaion, hoatshock
L -
Overlay: 12 hr "

=[]
[Ol@[0]
[©]

I'\ - i

!

I B

Canonical Pathways\ Upstream Analysis\ Diseases & Functions \ Reg

Diseases and Bio Functions\Tox FL.|r'|ctic»r'|s\l

1 Chart " Heatmap"\
Settings/Legend ) y
Mere Info Settings/Legend M
. Fl More Info
Role of NFAT in Regul o e e -4.828m?.5?9
Leukocyte Extravasatic Score: Activation z-score 3,841 m 3419
Acute Phase Respons: Sort Method: | Score ¥ | Visualize: |Activation Z-sCore '|
Mouse Embryonic Ste Sort Method: | Score ¥ | Visualize: |Activation Z-5COre v|
Cardiac Hypertrophy ! —
—— o Rl o terwore | cene vearwar |
-
Ceramide Signaling Upstream regulators @ @-
Glioma Signaling Diseases and Bio Functions
Role of NFAT in Cardi
Meurctrophin/TRK Sig
iAgrin Interacti t [
grin mermchions @ All rights reserved. R
= £z =
beta-estradiol IR
estrogen mass of organism iﬁ
tretinoin cell death
fulbvestrant cell death of kidney cell lines
bexarotene cell death of tumor cell lines
lenalidomide lymphatic node tumaor
TP53 |growth of epithelial tissue
BRD4 differentiation of connective tissue cells
gentamicin apoptosis
MY | aplasia
necrosis |
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What can IPA do?

A B G D
Intensity/
1D Log2Ratio pvalue RPKM/FPKM
2 NM_130786 014 B.6BE-01 293169
3 NR_015330 099 224E01
4 NM_138932 002 9.83E01
5 |NM_014576 002 9.85E-01
6 NM_138933 002  9.79E-01
7 |NM_000014 479 1.02E-01
8 NR_026971 067 6A7E01
9 NM_144670 596 1.30E-01
10/ NIM_001060438 .97 347E-01
11 NM_017436 .09 5.02E-01
12 | NM_016161 202 597E02
13 NM_015665 227 56OE01
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— QIAGEN

INGENUITY

PATHWAY ANALYSIS

INGENUITY

VARIANT ANALYSIS
WA fRE

A
QUESTIONS?

® CONTACTS: QIAGEN Redwood City
1700 Seaport Blvd., 3rd Floor

Redwood City
CA 94063, USA

0 General: support@ingenuity.com

O +1 650 381-5111
6am-5pm Pacific Time (M-F)
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Help > Legend
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s
indirect interaction

Note: * Acts on" and “nhbits” edges
may 350 ncude 3 Binding event.

cc
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EC
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miT
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nTRR
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PP
PR
PY
RB
RE
RR

TR
UB

Relationship Labels

Activation

Binding

Causes/Leads to

Chemical-Chemical interaction
Chemical-Protein interaction

Expression (includes metabolism/ synthesis
Enzyme Catalysis

Inhibition

Proteolysis (includes degradation for Chemicals)
Localization

Biochemical Modification

microRNA Targeting

Group/complex Membership

Non-Targeting RNA-RNA Interaction
Phosphorylation/Dephosphorylation
Protein-DNA binding

Protein-Protein binding

Protein-RNA binding|

Processing Yields

Regulation of Binding
Reaction

RNA-RNA Binding
Transcription
Translocation
Ubiquitination

Network Shapes

[ Cytokine

i_i Growth Factor
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Enzyme

43< 0

lon Channel

Kinase

Ligand-dependent Nuclear Receptor
Peptidase

Phosphatase
Transcription Regulator
Translation Regulator
Transmembrane Receptor
Transporter

Complex / Group
microRNA

Mature microRNA

Other

oddopoo (> ][] «i
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