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What's new in the IPA spring release?

=

Identify potential cell types based on the set of genes on networks and pathways

Overlay :Cell and Tissues

Overlay: Cells and Tissues
1 displayed on pathway.

Calls and Tissuas pvaiue
Relevant Cells and Tissues
physiological system 4.87E-25-1ED
immune systam 4.87E-25 - 1E0
laukocytes 4.87E-25 - 1ED
maononuclear leukocytes 4.87E-25 - 1.12E-1
lymphocytes 4.87E-25 - 1,79E-3
T lymphocytes 4 8B7E-25

2.04E-20 - 2 04E-20
2.04E-20 - 2 (ME-20

 innata lymphoid cells
! type 1 innate lymphoid celis

| natural killer cells 2.04E-20
B lymphocytes 1.79€E-3 - 1.79E-3
monocytes 1,12E-1
phagocytes 1.126-1 - 1EQ
antigen presenting cells 3.17E-1 - 1ED
myeloid leukocytes 1.12E-1 - 1ED
hematolymphoid system 4.87E-25 - 1E0
digestive system 1.49E-1 - 1ED
endocrine system 1.49E-1 - 1ED
genitourinary system 5.27E-1 - 1E0
neurcmuscular system 1E0 - 1E0
physioclogical system component 1.49€-1 - 1ED
skeletomuscular system 1ED - 1ED
vascular system 5,99€-1 - 5.99E-1
eukaryotic cells 4.87E-25 - 1ED
gross anatomical part 1.49E-1 - 1ED
Mode  Label Interactive OFF

HE HUMAN PROTEIN ATLAS®

< Owerlay: natural killer cells vs rest - 2023-02-28 12:42 PM, Expr Log Ratio

v

9

# Moiec._... Molecules

26 ALB, CBLB, CCL3, CD244, CLIC3, ...
26 ALB, CELE, CCL3, CD244, CLICS, ...
25 CELB, CCL3, CD244, CLIC3, ETS1...
25 CBLB, CCL3, CD244, CLIC3, ETS1..,
24 CBLB, CCL3, CD244, CLIC3, ETS1...
24 CBLB, CCL3, CD244, CLIC3, ETS1...
21 CBLB, CD244, ETS1, FASLG, FYN, ...
1B CD244, CLICS, ETS1, FASLG, FYN, ..
18 CD244, CLIC3, ETS1, FASLG, FYN, .,
18 CD244, CLICA, ETS1, FASLG, FYN,.

6 CCL3, KLACA-KLAK1/KLRK1, PRF...

3 CD244, HLA-A, SLAMFT

23 CBLB, CCL3, CO244, CLIC3, ETS1..,
22 CBLB, CCL3, CD244, CLIC3, ETS1...

5 CCL3, CD244, HLA-A, HSPATA/HS...
25 CBLB, CCL3, CD244, CLIC3, ETS1...

5 ALB, CCL3, CD244, HLA-A, IL32
4 HLA-A, IL32, RASAZ, STAT4

7 CCL3, CLIC3, FYN, HSPATA/HSPA..
& CBLE, FYN, HSPA1A/HSPATE, RA. .,
13 ALB, CBLB, CCLS, CD244, CLICS, ..

1 HEPA1A/HSPAIB
1 ETS1

26 ALB, CBLB, COL3, CD244, CLICS, ...
16 ALB, CBLB, CCL3, CD244, CLICS, ...

" ¥ -
«ln
k2 T
* i
FASLG ALS
ceLs L]
132
? o
Co244
e NCR1
KLRCA-KLRK1KLRK1" ‘ .
LaMET .
J&TY natural killer cells AR
PTPRCAS .
= NOR3
@
RASAZ GhLY
A
PRF1
HSPAIAHSPA1E® ®
o SHZD1B
SHZDIA
=
5T.H14_
CRLA ETS1

Enrichment of natural killer enriched genes on a network.

Show Lagand

T

IFNG

FYN

TIGIT

Killing of cells

GIMB

CLIC3
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Causally score My Pathways in Core Analysis

Project Manager X
A-ZSort Refresh

> I Analyses
I Comparison Analyses
% Biomarker Filter Results
"W Biomarker Comparison Analyses
I MicroRNA Target Filter Results
I BioProfiler Results
I IsoProfiler Results
© My Pathways
B p53 Signaling
B EMT key TF
B ILK Signaling
T B Endocannabinoid Ieuronal synapse
[ Prolactin Signaling
[& Oxytocin In Brain Signaling Pathway
BN My Lists

A custom My Pathway with nodes assigned by the user as activated (red) or green (inhibited).

O o> =
ESRP2 ZEB1 TGFBT. -

e
- CLDN1

. SNAI1 —~ @
' EPCAM
Disassembly of intercellular junctions -/ Va ‘

' " SNAI2 , SMADG
. - RUNX2

Epithelial-mesenchymal tran,sitiOﬁ of epithelial cell lines

- o g
e G, . TWIST1 .

Differentiation of mesenchymal cells
TNFRSF11B

‘ Fq’xm
. - AFP
LAMC2 GRHL2 .

VIM

— Sample to Insight
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Causally score My Pathways in Core Analysis

— Sample to Insight

Canonical Pathways My Pathways

Customize Chart Vertical Bar Chart

N

v e Bl

B positive z-scom

z-score =0 [ negative z-scom

no activity pattem available

50

4.5

4.0

a5

3.0

25

-lngip-vaiue)

2.0

EMT kay TF -

Gastroenteritis

7 molecule{s) associated with EMT key TF [Ratio: 7/18 (0.389)] [z-score: 2.646] [p-value: 1.66E-05]

Create Dataset

Add To My Pathway Add To My List
Symbol  EntrezG... * Identifier |
RefSeq *
CDH1 cadherin 1 NM_004360
EPCAM epithelial cell adhe NM_002354
ESRP2 epithelial splicing: NM_024839
FOXA1 forkhead box A1 NM_D04496
GRHL2 grainyhead like tri NM_024915
RUNX2* RUMNX family trant NM_001015051
ZEB1* zinc finger E-box | NR_024285*

Measurement
Expr Fold... %
+-691.312
4-91.899
+-15.577
+-124.470
+-B96.809
+11.808
+370.248

Selected/Total molecules: 0/7

Customize Table = [ & C} Expand

911412.080
92292211
13772.022
251877977
131150552
7075.378
595.442

Causally scoring a My Pathway.

+ Add/Remove columnis)fl Expected
prpv.. * Exprinte.. %

+ Down
4 Down
+ Down
1 Down
+ Down
+Up
+Up

View Report

Type(s)

. Other
. othar

other

transcription re..,
transcription re...
transcription re...
transcripfion re...

diagnosis, . ..
unspecifi... ..

disease p......

disease p...

Open Pathway

* Biomarke... * Drug(s) X

-all 4
al1 adecatu... ..al8

all 1

i3
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Set the “User Dataset” as the reference set when uploading a dataset

1. Select File Format: Flexible Format vi @
2. Contains Column Header: ® Yes No
3. Select Identifier Type: Please assign at least one column below as “ID”, and assit

Assign additional columns as ID to improve mapping cover

4. Array platform used for experiments: Jy[e]&sl=lelii=le FEToTo] [[5210] [ Select relevant array

5. Use the dropdown menus to specify tHREETAEIEE: observations.

Affymetrix >
Raw Data (18589)  Dataset Summary Agilent >
CodeLink >
Edit Observation Names Infer C :
lllumina >
D/OBsevation Nars ID Life Technologies (Applied Biosystems) >
Not specified/applicable
Measurement/Annotation
Ensembl v
1 ID P-value Bonferroni
2 ENSMUSGO00000051...| 0.8708015979022331 1.0
3 ENSMUSG00000025...| 4.504633100231221... 8.57456910629013E...
4 ENSMUSGO00000033...| 6.221800613621819... 1.184319746802913...
5 ENSMUSGO00000025...| 1.682341354813838... 3.202336768888141...

Setting the reference set to User Dataset reference during dataset upload.

— Sample to Insight

P-value

Expr False

FDR p-value

0.9077575903
4.4210170566
7.3009378079
1.4496821829
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Discover more precise matches in Analysis Match

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

Evaluate Metadata View As Heatmap View Comparison Customize Table 5 B z-8C... 54.42 - 33.52 (1/539) v @ (7]
Analysis ... T Pro.. ® X case.. ¥ "5. .....'..)a. - ¥ X \parisoncontrast R X VX VX ¥ X§'i"i’§' X Sorted by orlginal
86- NA [heart] NA MouseDise... NA theart i CellType1 vs. Ce... CellDescription => heart epithelal cel vs cecum epithelial cell 67.94 5099 4583 ngm n5.33 overall z-score
828- normal contr MouseDise... normal control }fetalheart 3 Other Compariso.. ExperimentGroup => fetal heart E11.5 vs fetal brain E11.5 202 5657 4690 5099 54.12 9.48 match
11- normal contro HumanDise... normal control  § skin <— CellType1 vs. Ce... Cellfype => IPSC-derived cardiomyocyte vs induced pluripotent stem cell (PSC) 5547 6184 4472 44.72 5184 Een.as
4 [skin] ¢ Dise... p: *skin «—: Tissuel vs. Tissu... TissueRegion => back vs arm 5547 5292 3317 mﬁm ?0-3‘
150- normal contr RatDisease  normal control 3 heart * Tissuel vs. Tissu.., Tssue:Age(weeks] => 21 -> heart vs testis 55.47 4683 5000 463954!28 _34.” Matches to analyses
30- normal contro Human Tiss... normal control Sheartatria 3 Other Compariso... TssueDetal GTEx => Heart - Atial Appendage vs Others 6202 4690 37.42 500C: 49.08 20.12 from many tissue
1856~ normal con MouseDise... normal control  § pancreas «— Other Compariso... Tissue:Age] ]=>p > 27 vs 24 4472 4243 46.90; 49.02 33.09 types, such as skin and
132- normal contr RatDisease  normal control theart % Tissuel vs. Tissu.., Tissue:Age(weeks] => 104 > heart vs testis 55.47 4123 50.00 nsﬁ_“ 85.50 pancreas
13- fibromyxoid s OncoHuman  fibromyxoid sa... soft tissue : Disease1 vs. Dis... ExperimentGroup => fibromyxoid sarcoma vs Castieman disease folicular dend... n“ 25.30 40.00; 47.42 217Am
31- normal contro Human Tiss... normal contral 3 heart left ventricld Other Compariso... TissueDetall GTEx => Heart - Left Ventricle vs Others 5547 4583 37.42 48.99 4693 29.94

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

Evaluate Metadata View As Heatmap View Comparison Customize Table [, [E# DM (... 52.1226215454257... (1/539) v | [ @ (7]
Analysis ... T Pro.. ® X case.. 7 xs'.t;;e"t“""'% compar... ¥ X comparisoncontrast Wi (¥ A LY X ng“";"z
3- normal control. MouseDise... normal control 1 hindlimb muscle? CellTypel vs. Ce... Description => primary myotubes differentiated for 1 day vs embryonc ... 4690 33.17 3000 2752
2-normal conrol MouseDise... normal conrol hindimb muscle? CelTypet vs. e... SampleDescripton => primary myob ge 260 vs embryonic stem cell 4350 4123 4000 312135180 } §orted by new BM
5- normal control MouseDise... normal contrdl + hindlimb muscle: CelType1 vs. Ce... SampleDescription => primary myotubes differentated for 4 days vs embryonk.. 4426 3051 1869 15070 dataset match
1- normal control | MouseDise... normal control  # hindlimb muscie? CellType1 vs. Ce... SampleDescription => primary my n prolferation passage 8-10 vs embr... 4358 3162 3873 2849:4971: column
826- normal contr MouseDise... normal control  : fetal heart 3 Other Compariso.., ExperimentGroup => fetal heart E11.5 vs fetal brain E11.5 6202 5657 46.90 5099 54.12749.48 ;
6- normal control| MouseDise... normal control  § quadricep fem2. Other C SampleDescription => quadriceps muscle vs embryonic stem cell 28.40 3207 15.12 EME Results are more strictly
4-normal control. MouseDise... normal contral  § hindimb muscle; CelTypet vs. Ce... SampleDescription => primary myotubes diferentated for 2 days vs embryoni. 8547 39.62 2887 so.ssen.as; heart or muscle cells vs
11- normal contro MouseDise... normal contral 2 embryo 4—5 CelTypel vs. Ce... Cellfype => ESC-derived NPC vs embryonic stem cell (ESC) 3742 3162 3162 25.17;0.'82 embryonic cells
843- normal contr MouseDise... normalcontrol 3 fetalheart 3 Other Compariso... ExperimentGroup => fetal heart E12.5 vs fetal brain £12.5 5568 4583 2024 311914543 1 Iy
988- normal contr RatDisease  normal control & fetalheart = Other Compariso... ExperimentGroup => fetal heart E11 vs fetal brain E11 5568 3873 33.00 sws;_;qgc.j

Analysis Match results sorted by the original score (top) and new score (bottom).

— Sample to Insight
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Heatmap of the top forty matching analyses

— Sample to Insight

Match Analyses ap: Cardlomyoacytes vs ESC - 891 genes
Settings/l

s/ Leger

Measurement: Activation z-score ~7-256 (IR DI 7.951

Sort Method: | Hierarchical G

. R |
gV z-score |

~ Fiter | 2

View Repert | Open Network 39 [ [ | Expand Header || Cluster Columne  Add To My Pathway

ity Type
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Heatmap of the top forty matching analyses. Each
orange-colored square in the top row of the heatmap
represents the z-score for that analysis versus the query
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Heatmap of the top forty matching analyses

oo o o @es aBe @D B o @@, @
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@ B e o eam B, b oo b e 00,00 00,
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B &, o, 0B @ S 00w, .
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e (@ A e @ T T A B e B @@ D,
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DT @D B Fon BB B, B o B, @D
- S S P P 8 @B @D B,

® 0.0, ¥ 8, §, & 0 0. 0.4 § o@D, 15 genes match between the cardiomyocyte
@ G D, B, e (G, 7B, Beorer, analysis and its best matching analysis.
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The new scoring method using a small dataset.

The new scoring method often works on small datasets, where there are typically too few genes to generate robust
Upstream Regulator, Causal Network, Canonical Pathway, and Disease and Function signatures to match to other
analyses.

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

Evaluate Metadata View As Heatmap View Comparison Customize Table % s DM (... 89.4427190999915... (1/25) ~ @ (7]

Analysis Name T Project T % casedise.. T * casetfissue T * compars... T * comparisoncontrast TX g, Tix gy, TXg, TXp, TXg, T e TX
5- normal control [hindlimb mi MouseDisease normal control hindlimb muscle CelTypet vs. Celll... SampleDescription => primary myotubes differentiated for 4 days vs embr...

3- normal control [hindimb me MouseDiseass normal control hindlimb musche CellTypat va. CellT... SampleDescription == primary myotubes differentiated for 1 day vs embry...

4= normal control [hindlimb m. MouseDisease normal control hindlimb muscle Cellfypet va, CollT.. SampleDescription => primary myotubes diffarentiated for 2 days va embr...

2- normal control [hindlimb mu MouseDissase normal control hindlimb muscla CalTypat va. CellT... SampleDascription => primary myoblagts passage zero vs ambryonic ste...

BB8- normal control [tiblalis an MouseDissase normal control tiblalis anterior Tissuel vs. Tiasue2  Age[months): Tissue => 12 -» tiblalls anterior vs pancreas

11- normal control [embryo] n MouseDisease normal control embryo CellTypet vs. Celll... CelType => ESC-derived NPC vs ambryonic stem cell (ESC)

1- mormal control [embryo] dif HumanDisease normal control embryo CalTypat vs. Celll... DifferantiationStage => embryoid body vs embryonic stam cell (ESC)

1= normal controd [hindlimb m. MouseDissasa normal control hindlimb muscle CallTypal va. Celll... SamplaDescription == primary myablasts in proiiferation passage 8-10 vs ...

7- normal control [umbilical oo HumanDisease normal control umbilical cord CellTypal vs. CellT... ExperimentGroup:CeliType == normal control mother -> syncytictrophoblas...

39- normal confral [heart] NA | MouseDissase normal control heart Tissuel vs. Tissue2  SubjectTreatmaent: Tissue =2 metformin hydrochioride -> heart vs brain

6- normal control [quadriceps MouseDisease normal control quadriceps famoris ... Other Comparisons  SampleDescription => quadriceps muscle vs embryonic stem cell

4- normal control [embryo] dif HumanDisease normal conftrol embryo CellTypat vs. Celll... CellDescription => multinucleated myotubes vs OCT4::EGFP+ embryonic sl...

The analysis of a 10-gene dataset from the cardiomyocytes versus embryonic stem cells matches the expected
types of analyses.

— Sample to Insight
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Find the unexpected with ML Disease Pathways in Core Analyses

Expression Analysis - Simvastatin HUVEC GSEB5799 - 903 genes AM -0 X

Summary phical S y P y Up: Analysi Dx & Functions  Regulator Effects  Networks  Lists Analysis Match

Canonical Pathways My Pathways ML Disease Pathways
Customize Chart  Horizontal Bar Chart v 2 B O @

W positve 7-s00me | 2-500f8 = 0 [l NEQEIVE 2-800M 1 1O SCthly patiem avaiabie
-logip-vake)

00 02 04 08 083 10 12 14 16 1& 20 22 24 286 28 30 32 S4 38 58 40 42 44 46 48 50 52 54 5& 58 80

Severe sepsis |
B —— e e
Dyw'\ua{
e T e e e e
Microanguopatny
Can oo | ———— e ————————

Congeative heart faluro |

Hypaphsia |

8 molecule{s) associated with Severe sepsis [Ratio: 8/19 (0.421)] [z-score: NaNj] [p-value: 1.74E-06) Open Pathway |

Add To My Pathway Add To My List Create Dataset Customize Table BB 2 L& | |Expand

Symbol Entrez Gen... * Identifier + Measurement + Add/Remove column(s) Expected  * Location % Typels) X Biomarker ... * Drug(s) "

Ensembl X Exprlog.. * Exprp-vaiue X Exprp-value X Exprinten.. X Exprinten.. X ExprOther X
ADRA1B adrenoceptor alph: ENSGO0000170214 4-2.731 1.59E-04 5.98E-04 3317 19.840 +1.000 Plasma Membrane G-protein couple.., acetamin, ...l 105
ADRA1D adrenoceptor alph: ENSGO0000171873 4-2.419 2.3TE-15 224E14 20911 100.796 +1.000 Plasma Membrane G-protein couple... acetamin.....all 101
alphc ENSGO0000150504 4 -5.820 7.24E-05 2.87E-04 0.184 9.382 41.000 Plasma Membrane G-praten couple... acetamino......all 84

AGTR1 Il recep EM +5412 4.08E-04 1.43E-03 8.688 0.184 +1.000 Plasma Membrane G-protein couple... algkirentv.....all 32
CHMP4C charged mulivesic: ENSGO0000164695 12,332 2.30€-03 7.086-03 16.701 2989 11.000 +Up Cytoplasm other
INSR nsuin recepior  ENSGO0000171108 2,839 7.86E-227 1.56E-224 4894644 708.021 +1.000 Plasma Membrane kinase prognosis ..al1 ABDP,al.....all 49
PDGFC plateiet derived grc  ENSGO0000145431 4 -1.960 1.69E-130 1.44E-128 436615 1530.177 +1.000 + Down Extracelular Space growth factor
PSMBO 208 5L #3457 1.656-08 0.80E-08 40675 3338 41.000 + Down Cytoplasm peptidase carfizomib,....all 4

‘Selecied/TOiﬂl molecules: 0/8 J

ML Disease Pathways scored against simvastatin-treated rats (liver). The
most significant result by Fisher’s Exact Test (right-tailed) is “Severe sepsis".

— Sample to Insight
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Find the unexpected with ML Disease Pathways in Core Analyses

Exlr yacolluar Spaco |Other
PDGFE:———-———--—————————————-«———-————--JNs-Apoplnssofmenoeyme-denvedma.mphages

i - . S

A\
\ \\\ S Convemm of D-glucos

3

~
’\

¥
Quantity ok ghosphoinositide
Ty B ,,7'7—” FADD
" ‘wL‘IZ /
e e e S ATGZ
o | S
EEEG e | /' o
ol | R
Wockeus \“%\ <{f > \Fimﬁferal?on of LSK cells
. HMGB ™ ‘
\ o h2N
\ S N
ATM Gm21596/Hmgb1 Mtophagy.of dendritic cells

The severe sepsis ML pathway overlaid with simvastatin differential
expression data. IPA predicts that simvastatin may decrease severe sepsis.

— Sample to Insight
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Other software changes

The speed to upload and save a dataset has been improved, most noticeably for datasets with many
columns.

“Reactome” appears as a content source in certain filters in the Ul in this release, however, there is

currently only a minor addition of Reactome content in IPA. As we prepare to add Reactome pathways in a

future release, that source currently only refers to new groups and complexes that have added from
Reactome.

— Sample to Insight
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New pathways

* Acetylcholine Receptor Signaling Pathway

« Adrenergic Receptor Signaling Pathway (Enhanced)

« Cachexia Signaling Pathway

« GABAergic Receptor Signaling Pathway (Enhanced)

« Glutaminergic Receptor Signaling Pathway (Enhanced)

« |SGylation Signaling Pathway

« Microautophagy Signaling Pathway

 NFKBIE Signaling Pathway

« QOrexin Signaling Pathway

« Sertoli Cell Germ Cell Junction Signaling Pathway (Enhanced)

Existing pathways updated to include an activity pattern

« |L-17A Signaling in Fibroblasts
« Sertoli Cell-Sertoli Cell Junction Signaling
« TR/RXR Activation

— Sample to Insight
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Addition of >400,000 new findings (bringing the total in IPA to over 12.6 million)

>29,000 protein-protein interaction findings from BioGrid
>407,000 cancer mutation findings from ClinVar

>1,800 target-to-disease findings from ClinicalTrials.gov
>1,700 drug-to-disease findings from ClinicalTrials.gov
>800 Gene Ontology findings

>220 mappable chemicals

> 3,800 Lipid Maps IDs

— Sample to Insight
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141,323 expression datasets (5,689 added)

Datasets Q12023 Datasets Q22023

DiseaselLand

OncolLand

Single Cell Land

Normal Cell and Tissues

HumanDisease
MouseDisease
RatDisease
LINCS

OncoHuman (Formerly
OncoGEO)

OncoMouse

TCGA

MetastaricCancer
Hematology

Pediatrics

ENCODE RNA Binding*
SingleCellHuman
SingleCellHumanUmi
SingleCellHumanUmiLite
SingleCellHumanHCL
SingleCellMouse
SingleCellMouseUmi
SingleCellMouseUmiLite

Human Tissues (GTEX)

32,680
25,070

8,226
28,234
15,147

1,054
4,438
81
4,267
444
486
194
8,636
603
1,476
81
3,097
115
1,312

33,672
25,253

8,226
28,234
17,125

1,054
4,438
81
4,267
444
486
194
11,049
603
1,469
81
3,220
115
1,312

183

1,978

2,413

123

— Sample to Insight
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*Land Explorer for IPA license is required to view the linked pages

Now you can easily explore single cell expression for any gene among the public data curated by OmicSoft. These

Comparison details for PCSK9 by Case.ClusterCellType

single cell views are available via new links on IPA Gene Views

stem pell - L]
ureteric epithalial cell
unassigned cell -
type IL pneummocyte -

OmicSoft Land Explorer: Sample-level experimental data typa I pnaumoeyte -
type D entercendocrine cell
Data Type / Data Source Normal Tissue Cell Lines Oncology Consortia Oncology Studies fenacyre]
TCGA, TARGET, BeatAML, ICGC,
: Solid tissue (GTEXx), Solid tissue o CGCI, CCLE+GTEx+TCGA, General oncology, Hematology,
- : ol il : ¥ : : g _.
RNA-seq expression (HPA), Blueprint Cancer.cell lines (CCLE) ENCODE RNA-associated gene Pediatrics, Mouse studies pancreatic beta cell -
knockdown pancreatic olpha cell-
osteaclast -
General oncology, Hematology, osteoblast -
Microarray expression: Solid tissue (GTEx) Cancer cell lines (CCLE), GSK cell TARGET, expO, METABRIC, Alcéostonin Dadickrics Sioan oligadendrocyte precursor c... -
W) Select fang | HCL_B38 + Findgene poskd Q, Search Al Comparisons oligodendrocyte-
MK cell -
Differential regula!lon: Solid tissue (GTEX) ¥ Custom w «2 And Filter 0 Ghan Sefing  + Grouping  Case. ClusterCelT w  Trellis No Trefis o faLtrapil
" Aty
Alteration frequency: Comparison detalls for PCSKS by Ce o e
] Comparisan Project a M1 macrophage -
=~ lymphatic endothelial cell -
Survival by expression: E lung proximal progenitar c=...—
Seart g lung mesanchyme call =
g 1ung endathelial cell
ComparisoniD v 3 Klm;fmwlﬁ 1
o Hupffer cel
Single Cell differential regulation: _b'_‘lubm?nscaell laandscaps (Hew), Projecthame v & kidney [90p of Henle epithe.., =
UG Sapiens ¥ tdney collecting duet pit._._
Gomparison Typse e Y intra-adrenal ganglion newr... -
intra-adrenal chromoblast -
it Ciatagory &l R Intemewron -
z et | Intercalated cell
ComparlscnContrast - InhibHony neuran-
Gase Treatment v Hafbauer cell §
nepatacyte-fike cell
Case Tissus v hematopaoietic precursor 3
gut endathelial cell -
Case CellType v goblet cell4
Case DissasaCategory . prosimal tubsibe p

The figure shows how PCSK9 is overexpressed in ...z

hepatocyte-like cells, and less so in stem cells and

acinar call

osteoblasts % ;

Log2 Fald Change

— Sample to Insight



Improved ease of use and increased capabilities of search

a7 | e B (R 811

CBLOBO
9000®
— QIAGEN

» The Search tool in IPA is now easier to use because all search options have been consolidated to the main tool bar.
Furthermore, you can speed up your research by finding entities (i.e., genes, chemicals, diseases, and functions) of interest
inside Canonical Pathways and Tox Lists.

* You can also search for your own custom pathways and lists either by name or by entities within them, even in notes you
have added to the pathways.

8 e

File Edit View Window Help

Genes and Chemicals

Create New. FASLG

Search Results

Datasets and Analyses  Pathways and Lists

The search for FASLG matched 128 pathways and tox lists

Diseases and Functions

# Name Motched Term
0 candicate genes connect- FASLG
1 nereases Damage of Mitochendnia FASLG
2 ncreases Depolarization of Mitochandria and  FASLG
3 Incresses Apoptosis of epidermal cell FASLG
4 185 gene FASLG
5 38 candidats genes refationship-direct & indin FASLG
3 38 candidate genes relationship-direct & indin FASLG
7 Pro-Apoptosis FASLG
8 Tumoricidal Function of Hepatic Natural Killer FASLG
a UT_CANCER FASLG
10 bone FASLG
n ncresses Renal Nephritis FASLG
” 0305YM FASLG
K] MYC Mediated Apoptosis Signaling FASLG
1 ncresses Cardiac Dysfunction FASLG
] ncresses Liver Hepatitis FASLG
1% ncdu + of Apoptosis by HIVY FASLG
7 ncreases Liver Damage FASLG
18 riair and skin development- migration FASLG
19 ncrease ficrosie FASLG
20 NEURDINFL FASLG
21 NFk8 FASLG
22 PEDF Signaling FASLG
"M linnhsne- 266 Facin

— Sample to Insight

Pathways and Lists  Datasets and Analyses

Customize Table (=

Search

Pathway Categor Type T

My pathway

Tox List

Tox List

My List

My List

My pathway

My pathway

Tox List

Cellular immune £
Apoptosis

My List

My List

Tox List

My List
Apoptosis

Tox List

Tox L
Disease-Specific P
Apoptosis

Tox List
My List
My List
My List
My List
Cellular Growth,
Proliferation and

Mot

My pathway
Tox List

Tox Li
My List

My List

My pathway

My pathway

Tox List

signaling pathwe

My List
My List
Tox List
My List
Signaling pathwa
Tox List
Tox List
Signaling pathwa

Tox List
My List
My List
My List
My List
signaling pathwa

S Lt

Advanced Seacch [

Location

Projects Shared with Others > Dr, CK Hsu_r > My Pathw
Libraries > Ingenuity Tox Lists » Increases Damage of M
Libraries > Ingenwity Tox Lists > Increases Depolarization
My Projects > AS-Basic Training > My Lists » Increases )
Projects Shared with Others > Cheng HO5398 > My List
Projects Shared with Others > Dr. CKHsu_r > My Pathw
Projects Shared with Others > Dr, CK Hsu_r > My Pathw
Libraries > Ingenuity Tox Lists > Pro-Apoptosis
Ubranes > Ingenuity Canonical Pathways > Signaling P,

Projects Shared with Others > Cheng_HO5398 > My List
Projects Shared with Others > LSH Lab_r > My Lists » bx
Libranes > Ingenuity Tox Lists » Increases Renal Nephnt
My Projects » IPA Trainingsustomer » My Lists > 0309Y
Libranies > Ingenuity Canonical Pathways » Signaling P
Libranes » Ingenuity Tox Lists » Increases Cardiac Dysfu
Libranes » Ingenuity Tox Lists » increases Liver Hepatite
Libranes > Ingenuity Canonical Pathways » Signaling P,

Libraries > Ingenuity Tox Lists > Increases Liver Damage
Projects Shared with Others > Dr. CK Hsu_r > My Lists >
Projects Shared with Others > Dr.YUER r> My Lists > in
Projects Shared with Others > nymu > My Lists > nEUR
Projects Shared with Others > SWC Lab HungCH_r > My
Libraries > Ingenuity Canonical Pathways » Signaling P

Provacte Charned wath Othare 3 Ne 5 ¢ > Mo licke 3 Linn

o A

File Edit View Window Help

Genes and Chemicals

N
Create New. coro
Search Rewlts
Datasets and Analyses  Pathways and Lists

Search Results

Diseases and Functions

Dizeases and Functions

| Showing first 690 results out of 600in 9286ms for query [COPD}

Folder Types

.

| Progects

Add to Comparison Customize Table

Name
2

Observation 1

| Observation 3
COPD-Advanced Training Cowse - 2022-05-17 02:44 PM
COPD-Advanced Training Course

| COPD - 2022-05-17 10:56 AM

| corn
coPO
CorD
1- chronic obstructive pulmonsry disesse (COPD) (branchio.
1- chronic obstructive pulmonary disease (COPD) (lung] NA
1- chronic obstructive pulmonary disease (COPD) [lung] NA
1- chronic obstructive pulmonary disease (COPD) (lung] NA
1- chionic obstructive pulmonary disease (COPD) (lung] NA .
1- chronic obstructive pulmonary disease (COPD) (lung] NA
1- chronic obstructive pulmonary disease (COPD) {sputum]
1- chronic obstructive pulmonary disease (COPD) {lung] gly.
1- cheonic obstructive pulmonary disease (COPDL.emphyse.

enalsis

analyss

time_series_an
dataset
time_series_an
dataset
dataset
dataset
analsis
analysis
anakysic
analysis
analysis
anaiysis
anahsic
analsis
anahms

Pathways and Lists

2022/.. - 2022/.. (\)18)

= Creation Date
2022/05/16 238419
2022/05/16 23:44:19
2022/05/16 234419
2022/05/16 23:44:18
2022/05/16 23:36:16
2022/05/16 195614
2022/05/16 1947-22
2022/04/15 00:27:33
2022/04/12 20:3256
2022/04/12 09.07:37
2022/04/12 090654
2022/04/12 09:06:27
2022/04/12 09:06:09
2022/04/12 090551
2022/04/12 09:05:37
2022/04/12 09:05:18
2022/04/12 09:05:08
2022/04/12 09.04:45

Datasets and Anal,

chronic obstruc
chronic obstruc
chronic obstruc
chronic obstruc
chronic obstruc
chronic obstruc
chronic obstruc
chronic obstruc
chronic obstruc

My Projects > AS-Basic Training > Analyses > COPD-Advanced Training Course - 2022

Observation 2

Search

Case/Control Differences

Advanced Search (]

Key Case Control
diseasestate | <no value> | COPD
gender <novalue> | Male
tissue <no vakses | Lung

Comparison Context

organism Human

All Experiment Metadata

control diseasestate COPD

controlgender  Male
control tissue Lung
organism Human

Provide Feedback | S

05-17 0244 PM
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Eradication of triple negative breast cancer cells by targeting glycosylated PO VB B R AL

T cell

prYTe
PR Aal

1. PD-L1/PD-1 blockade
2. Cytotoxicity
3. Bystander effect

‘ ]
o
‘ T ))Jk 3
o
c
©
1 @ -
| Zin AB -
1 3 ."- Ee
i) | |®
B3GNT3 -e_.®
S ®f*) ° @
Nucleus IPD—L1 o P lo ®
e @ P

» Glycosylation
~ gPD-L1-ADC

/
7’
-

\
S,V

-

~p &
N-glycosylation of protein

KRTCAP2

B3GNT3
STT38
! /
I /
/ / (.
I // {7\ DDOST
| / L
| 7 27
oy s
Yy / >l
» ‘,’ _& pGM3
A
A RN T
< i \ ~ TMEM165
\ \ NSO
\ \\ e
3 \ DAD1
\
\ \
\ .'
& (¢
& MGAT4B
STT3A

PD-L1 bound N-linked glycosylation-associated proteins shown by Ingenuity Pathway Analysis (IPA). PD-L1

bound proteins were identified from Flag-PD-L1 co-immunoprecipitated protein complex using MS/MS analysis
followed by IPA

— Sample to Insight




::::3 Endothelial p130cas confers resistance to anti-angiogenesis therapy B A ERRL
N

b A Endothelial cells mTOR
S5 Ve S~ Top Canonical Pathways “ Signaling
v p130cas y
A4
i

VEGFR2

% - . Protein Ubiquitination Pathway 8.50E-39 - \
B20-sensitive tumors

Autophagy and mTOR/p70 S6K Signaling 7.05€-38 AMPK
Signaling

- > Integrin Signaling and angiogenesis 793E-24
B20-resistant tumors

Angiogenesis
Pathway

« Schematic representing Ingenuity Pathway Analysis of a cDNA
microarray of ECs isolated from anti-VEGF-A antibody (B20)-
sensitive ID8 tumors and B20-resistant ID8 tumors.

— Sample to Insight



Understanding innate resistance to anti PD1 in melanoma

B R

* Immunoassay

« Anti-PD1 drug

A Absence of
immunotherapy

Mismatch
repair
deficienc
y Frameshift §
mutations

Protein with
mutation-associated
neoantigen (MANA)

Tumor cell

MANA/MHC

TCR

anergy

PD-L1/PD-1 interaction
blocks T-cell activation

Presence of
anti-PD-1

Mismatch

repair
deﬁcrency .
Frameshift
mutations

Protein with
mutation-associated
neoantigen (MANA)

Tumor cell

Mmé/ l g Anti-PD-1
antibody

TCR

St mmpm & DA

\i\\\' "o
T-cell %/

3 tivation i~
3 activatiol A
/Iyyv\\\

PD-L1/PD-1interaction
blocked by antibody, freeing
T cell to kill tumor cell

© 2016 American Association for Cancer Research

CCR Reviews

AAGR

j and inhibiting receptors located on effector T cells

cells, killing cancer cells

— Sample to Insight
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00000 Metastatic melanoma RNA-seq data analysis B R R

— QIAGEN

Anti-PD-1 Therapy

Responding (30-40%) VS

Melanoma tumors before treatment

|

Transcriptomes >oooc

|

Differential gene expression
v
QIAGEN Bioinformatics | ¢ |

SUMMARY

PD-1 immune checkpoint blockade provides significant clinical benefits for melanoma patients.
We analyzed the somatic mutanomes and transcriptomes of pretreatment melanoma biopsies to
identify factors that may influence innate sensitivity or resistance to anti-PD-1 therapy. We find
that. while overall high mutational loads associate with improved survival both in responding and
non-responding patients, responding tumors are specifically enriched for mutations in the DNA
repair gene BRCA2. Innately resistant tumors display a transcriptional signature (referred to as the
IPRES or Innate anti-PD-1 Resistance) indicating concurrent upexpression of genes involved in
the regulation of mesenchymal transition. cell adhesion. ECM remodeling. angiogenesis and
wound-healing. Notably, MAPK-targeted therapy (MAPK1) induces similar signatures in

— Sample to Insight
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Ingenuity Pathway Analysis (IPA) FASTQ to insight

I—v Your expression data —l

RNA-seq FASTQ files @ jontlrci?ﬂ ||= Pr&v Eﬂm&?g

E \_. OmicSoft Lands ‘

Expression data

000

Sample metadata l \

IMPORT

— Sample to Insight

Title | ocation Date 27
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— QIAGEN

Upstream Regulator Analysis: Transcriptional Regulators

Upstream Regulators ', Causal Networks |

FO MY PATHWAY || ADD TO MY LIST || D

| @ &=

ceonene ol DISPLAY AS NETWORK ”;'Becule Type T X/| Predicted Activati... */|— Activation z-s... * | p-value of overlap % | Target molecu... 7/ %/| Mechanistic N...

SMAD2Z2 A wanscription regulator |Activated 3.750 5.23E-06 +ACTAZ, t+.....all 21 | 490 (15)
GLIL +1.875 transcription regulator |Activated 13.678 7.62E-07 +BCLZLY, +......all 39 | 209(7)
SMAD3 +3.847 transcription regulator |Activated 3.606 9.09E-06 +ACTAZ, t.....all 40 | 510 (17
CTNNEBEL +-3.182 transcription regulator mmﬁd |3.258 3.97E-07 +ACTAZ,F.....all 100 | 485 (19)
ERG +2.067 transcription regulator |Activated 3.144 4.14E-03 +ADGRGL,".....all 29
FOXM1 +3.106 transcription regulator m.aﬂed 13.033 3.03E-03 +ACE, +AU.....all 20 | 476 (17)
YAPL +-2.683 transcription regulator |Activated 2.970 Z2.31E-03 +ACTAZ, +.....all 18 | 423 (17)
SMARCA4 +2.255 transcription regulator mated 12.922 1.13E-04 +ACE, +AC.....all 80 | 507 (19)
SNAIZ 4+2.033 transcription regulator Activated 2..?'3.4_'1 1.23E-02 +AXL, +BSC, ...all 10
FOXL2 +3.923 transcription regulator |Activated |2.779 2.11E-02 +BMP2Z,+C......all 11
MYB 1+2.771 transcription regulator |Activated 2.534 2.24E-03 +BCLZLL T.....all 21
ETVS +-2.478 transcription regulator |Activated |2.433 1.28E-02 +(DHL,+CL.....all.9
GLI2 +1.910 transcription regulator |Activated 2.385 1.60E-01 +CCLSL3,+...... all 12
CEEPA +-1.884 transcription regulator ,‘aﬂh&lﬁd [2.27 T 2.34E-02 +AKR1CL/......all 47
TWIST1 +1.837 transcription regulator |Activated 2.277 3.06E-12 TACAN, tA.....all 42 | 351 (7)
LEF1 +1.908 transcription regulator |Activated 12.219 5.50E-02 +COHL, +C... ... all 9
FOXC2 +6.493 transcription regulator |Activated 2.219 4.16E-01 $CDHL, £M......all 5
NOTCH4 +1.832 transcription regulator |Activated 12.217 1.12E-03 +ACTAZ, #C.....all 8 | 198 (6)
HDACE +2.330 transcription regulator |Activated 2.201 2.07E-02 +CDHL, *+G... ...all 8
NOTCH3 +2.797 transcription regulator |Activated 12.105 1.06E-03 +ACTAZ, +......all 12
PLAG] 12.287 transcription regulator |Activated 2.097 9.49E-04 +CDKNICFH.....all 13
FOXF1 +1.846 transcription regulator m&wd 12.000 |1.28E-02 +CACMALC,E.....all4
POUSF1 +1.930 transcription regulator 1.977 1.93E-01 +BFAR, +C......all 31

v

This is a transcriptional regulator signature of epithelial to mesenchymal transition (EMT)

— Sample to Insight
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YY) Analysis workflow
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Transcriptional program drives epithelial mesenchymal transition

: | @ Statistically significant
All activated TFs Q ~ @ | @ / @& functions overlapping the

@@ Ry TF network:
Q\ @\\ \\ ERV5 @
Y 3 | Epithelial-mesenchymal

transition
p-value 5.06E-29

Angiogenesis
p-value 3.72E-25

Invasion of cells
p-value 4.81E-23

All inhibited TFs

SMADT, @ |

— Sample to Insight
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EMT is regulated by at least two transcription factors: SNAI2 and TWIST1

Extracellular Space Other

coLsa2

S SERPINE1
SERPINES

SNAI2 and TWIST1 = activated o |
In non-responders :

SPDEF =inhibited in non-responders.
Normal activity is as tumor suppressor. ~ ™3*\a|

— Sample to Insight
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EMT is regulated by at least two transcription factors: SNAI2 and TWIST1

Extracellular Space 2} Other

—
—

—r

SNAI2 and TWIST1 = activated
In non-responders

SPDEF = inhibited in non-responders. |
Normal activity is as tumor suppressor. ™§"™ ™\ ¥

0 ==X wrca
=\

anad® | P

They drive increases in EMT,
angiogenesis, and invasion.

— Sample to Insight
31



00006 B R R
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Causal Network Analysis to find chemicals to augment treatment (hypotheses)

Upstream Regulators ~ Causal Networks |

ADD TO MY PATHWAY || ADD TO MY LIST IFFYl=M iJMore |

— Sample to Insight

+| Add /[Remove column(s) | Exhaustion of T lymphocytes [exhaust... *'| Advanced melanoma [advance... */| Invasion of cell

[ Master Regulator ¥)| Molecule Type ™ X!| De... ¥/ X/|Pre... (¥ /|, . & Xi|p-... ¥ X|Net.. ¥ X/| Tar... ¥/ /| Ca... ¥ X|| [en... T [X/| Path Types T X | len... T X/| path Types T X} Len... 7} IXI] P;
YL-13027 chemical drug 2 Inhibited -7.054 7.70E-20 1.00E-04 |-.....all 205 | 205 (3) 3|6 DU(3), IU(3) 3|4 DU(1), 1U(3) 2|2 IL
ganglioside GD1b chemical - endogen... |2 Inhibited -5.630 1.14E-07 3.05E-02 [*......all92 | 92 (6) 3118 DU(11), U7 3|15 DU(9), IU(e) 216 I

| argatroban chemical drug 2 Inhibited -5.334 1.04E-09 | 6.00E-04 |*......all62 | 62 (4) 3|3 DU(2), Iu(1) 3|4 DU(1), Iu(3) 214 I
arachidonyltrifluoromethchemical reagent 2 Inhibited -5.023 5.21E-11 | 4.50E-02 |*.....all 235 | 235 (9) 3114 DU(9), IU(5) 3123 DU(9), 1U(14) 2 F2 It

I galunisertib chemical drug 2 Inhibited -4.950 2.35E-08 | 2.00E-04 |*......all 32 | 32 (3) A DU(1) 2|2 IL
bivalirudin biologic drug 2 Inhibited -4.808 2.39E-07 | 6.60E-03 |*......all53 | 53 (3) 313 DU(2), 1U(L) 316 DU(2), 1U4) 214 D
cytochalasin B chemical toxicant 2 Inhibited -4.734 8.14E-13 5.00E-04 |F.....all 145 | 145 (10) | 2|1 DU(1) 2 DU(1) o [ I
SC68376 chemical - kinase in... |2 Inhibited -4.589 1.16E-06 | 4.90E-02 |*......all 65 | 65 (4) 3|6 DU(4), 1U(2) 3110 DU(6), IU4) 2|8 D
plerixafor chemical drug 2 Inhibited -4.530 6.47E-08 3.94E-02 [F.....all 117 | 117 (10) P e U(1) Pl 52 DU(1) o I [l IL
mrs2179 chemical reagent 2 Inhibited -4.529 2.27E-07 2.90E-02 |t......all 78 | 78 (5) 3|6 DU(5), 1U(1) 3 ]85 DU(1), 1U4) 215 D
antithrombin alfa biologic drug 2 Inhibited -4.522 1.13E-07 | 2.10E-03 [t......all47 | 47 (3) 3|1 DU(1) 3|4 DU(1), 1uU(3) 21| I
graptopetalum paraguajchemical - endogen... |2 Inhibited -4.522 1.27E-07 | 2.70E-03 [*......all 47 | 47 (2) 3|9 DU(4), 1U(5) 3|19 DU(B), 1U(13) 2|4 D
LMT-28 chemical reagent 3 Inhibited -4.522 6.33E-16 | 7.30E-03 |-.....all414 | 414 (61) |39 DU(3), Iu(e) 319 DU(2), 1U(7) 2 |3 8
stearylamine chemical reagent 2 Inhibited -4.429 9.58E-08 | 2.10E-03 [*......all49 | 49 (3) 3|2 DU(1), IU(1) 314 DU(1), U(3) 2|2 D
aclarubicin chemical drug 3 Inhibited -4.419 1.77E-08 | 1.43E-02 [F.....all 118 | 118 (15) 3]2 DU(1), Iu(1) 2l IL
sphinganine chemical - kinase in... |2 Inhibited -4.417 2.79E-08 2.80E-03 [*.....all74 | 74 (5) 314 DU(3), IuU(1) 319 DU(5), 1U4) 213 D
bevacizumab biologic drug Z Inhibited -4.383 4,31E-09 1.69E-02 |-.....all 125 | 125 (6) 3|17 DU(6), IU(11) B e | (1) 2 |15 D
axitinib chemical drug 2 Inhibited -4.346 5.70E-10 8.00E-04 [*......all 89 | 89 (8) 318 DU(3), IU(5) 319 DU(2), 1U(7) 214 D
ulinastatin chemical drug 2 Inhibited -4.330 1.24E-07 | 2.20E-03 |*......all 48 | 48 (5) 342 DU(2) 314 DU(1), U(3) 2|2 IL
nebivolol chemical drug 2 Inhibited -4.281 9.22E-09 | 2.30E-03 |*......all 83 | 83 (10) 313 DU(3) 3|15 DU(9), 1U(B) 2110 D
emodin chemical drug 2 Inhibited -4.127 7.70E-12 1.80E-02 |*.....all 233 | 233 (20) 3|34 DU(20), IU(14) 22 U(2) 2 IL
leptomycin B chemical drug 2 Inhibited -4.110 2.71E-12 | 8.00E-04 |r.....all 148 | 148 (8) 3120 DU(9), IU(11) 3|24 DU(4), 1U20) 2|13 D

32
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Prediction; Absence of YL13027 can lead to increased T cell exhaustion

27

YL

phocytes

Sample to Insight
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Hypothesis: adding YL13027 will decrease T cell exhaustion

YL 27

~
S
~

~
E&hgquphocytes
L -

-
-

— Sample to Insight
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Searching for skin enriched protein coding isoforms with melanoma association

Filters ~ Gene-level Disease or Function X
[SELECT ALL
v Blotype o melanoma
; " ¥| Acral lentiginous melanoma
1 !:i:):(::n coding Accallentygl I
i i - = ¥| Activation of mel I
|SOPI’OfI|eI‘ f|lte IS ~[_] 3prime overlapping ncRNA el Activa _'On SRR B0 5_
[ antisense Adhesion of melanoma cell lines

Adhesion of melanoma cells
Advanced BRAF V600 positive melanoma
-] 1G D pseudogene Advanced cutaneous melanoma
-[_] 1G J pseudogene — Advanced melanoma
= : — Advanced stage sinonasal mucosal melanoma

~[_] bidirectional promoter IncRNA
~[]I1G C pseudogene

~GTEx Tissue Expression (Enrichment) X
Keep genes with at least one isoform that is in your dataset

that is enriched in selected tissue(s)
CLEAR SELECT ALL

[T Pancreas =
[ Pituitary

[] Prostate

Skin - Not Sun Exposed (Suprapubic)
Skin - Sun Exposed (Lower leg)

[[] Small Intestine - Terminal lleum

— Sample to Insight
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IsoProfiler: 46 genes have isoforms that meet all criteria

— Sample to Insight

_lsol'mﬂlar: Universe = Human isoforms from Ensembl with Expr Fold Change and Expr Intensity/RPKM/FPKM/Counts :

. Datasets

. | Fold Ch...
“_ | False Di...
“ | Intensity...

“ | p-value

Filters

K 2

ey
] Pancreas

[ Pituitary

[ Prostate

[¥] Skin - Not Sun Exposed (Suprapubic)
[¥/| Skin - Sun Exposed (Lower leg)

"] Small Intestine - Terminal lleum

|| Spleen

] Stamarh

] Exclude unselected tissue(s)

| Add more... ]| Remove selectedJ

~ Gene-level Disease or Function X

o fsascra ]

melanoma

[¥] Acral lentiginaus melanoma

|¥] Adhesion of melanoma cell lines

[#] Adhesion of melanoma cells

[vl Adhesion of myeloid cells in melanoma
[¥] Advanced BRAF V600 positive melanoma
[#] Advanced melanoma

[#] Aggregation of melanoma cell lines

Apply

] Apoptosis of melanoma cell lines v.

4
| P

| ] (& SymbollADAMIS - UPH_(iof2) ] A More o
; Symbol | Molecule .. "ICene-IeveI Disease or Function Expression Patterns 1% Max ... Xl]xl)x] ] ix
-
-
ALDH3B? enzyme Cutaneous melano... Liver carcino... Metabal...... all7 | 11 o £-3.549 1
GTEX8 7 ~——-3-
= _(‘:} _______
ANO1 ion channel Abnormal morphology of cartilage tiss... Abn......all 38 | 62 +2.720 1
GTEx41 3 14---1
CELSR2 G-protein cou... Abnormal morphology of lateral cerebral ven......all 32 | 49 = +-2.454 1
GTEx 5 --6
COMP other Aggregation of blood platele... Angiogenes... ... ...all 64 (174 ® - 14,539 1
GTEx 16358
; ' S O
CTSG peptidase | Accumulation of neutrophi... Activation of blo... ...all 84 (134 1+2.763 |1
GTEx 7 -
===
CYP3OA1 enzyme Alzheimer disea.., Catabolism of cholester...H......all § | 13 - +-3.755 (1
GTEx 2 1-2-
O_-.-
DACT?2 other Adhesion of cel... Cutaneous melano... Devel......all 14 | 17 -3.044 1
GTEx7
NKK? othar Abnormal moroholoav of corn... Abnormal m......all 17 | 25 (TR +3.385 1 i
Selected rows 1 / 46
. .| Isoform Tracks + Add /Remove column(s) | GTEXISEEGEE! +(| TranscriptLevel
Transcript | Protein *!| Schematic L3 [P :-“.l... * | APPRIS %/ | Biotype 0] X L X)L X . XD
1 DACT2-2... DACT2 isoform a| i 774 2942 |PRINCIPAL:1 protein-coding TSL:2 0.460| 7 tissues \ENSTO000036€
2 ‘DACTZ—Z... DACT2 isofor... | TN 604 ‘2033 protein—coding  |TSL:1 0.000
3 [DACT2-2... DACT2-203 (7 [ 366 1620 protein-coding TSL:1 0.000
4 ‘DACTZ—EA.. DACT2 isoform ¢ B | 280 ‘2023 protein-coding  |TSL:1 0.000
I [»]
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DACT2 isoform expression across GTEX tissues. Enriched in skin tissue

Isoform Expression in GTEx tissues

Show value indicators

L

= B

DACT2 dishevelled binding antagonist of beta catenin 2

Transcript name: DACT2-201

ID: ENST00000366795
Tissue name: Prostate
All tissue median FPKM: 0.460

Median FPKM: 3.825
Ratio: 7.003x (Enriched)

B DACT2-201
® DACT2-204
A DACT2-203
¢ DACT2-202

Whole Blood
Vagina
Uterus

Stomach

Spleen

Small Intestine — Termin...
Skin - Sun Exposed (Lower leg)
Skin - Not Sun Expos...
Prostate

Pituitary

Pancreas

Ovary

Nerve — Tibial

Muscle - skeletal

Minor Salivary Gland

Lung

Liver

Kidney - Cortex

Heart - Left Ventricle

Heart — Atrial Appendage
Fallopian Tube

Esophagus — Muscularis
Esophagus - Mucosa
Esophagus...

Colon - Transverse

Colon - Sigmoid

Cervix - Endocervix

Cervix - Ectocervix

Breast - Mammary Tissue
Brain - Substantia nigra
Brain - Spinal cord (cervical...
Brain - Putamen (bas...

Brain - Nucleus accumbe...
Brain - Hypothalamus

Brain - Hippocampus

Brain - Frontal Cortex (BA9)
Brain - Cortex

Brain — Cerebellum

Brain - Cerebellar Hemisphere
Brain - Caudate (basal ganglia)
Brain - Anterior cingula...
Brain — Amygdala

Bladder

Artery - Tibial

Artery - Coronary

Artery - Aorta

Adrenal Gland

Adipose - Visceral (Omentum)
Adipose - Subcutaneous

WXd4 uBIpap
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DACT2 is a tumor suppressor enriched in normal skin tissues

SN ¢ Isoforms From [[ENTGH ¢ View GTEx human tissue expression (Land Explorer)

DACT2 Chromosome: 6; Location: 6g27
L1

o - HHT—
el Dapper
Domains ' (# of AA's)

DACT2-201 | DACT2-201 ’—Mﬁ 774 o
3.04E00 v

DACT2-204 | DACT2-204 ﬂ- ------------ M—‘ 604

DACT2-203 | DACT2-203 r_‘| f__—‘ 366

DACT2-202 | DACT2-202 V_W m | 280

Transcrip...

DACT2 decreases proliferation of lung cancer.
22806826 Jia Y, Yang Y, Brock MV, Zhan Q, Herman JG, Guo M. Epigenetic regulation of DACT2, a key component of the Wnt signalling pathway in human lung cancer. J

Pathol. 2013 Jun;230(2):194-204.
Source: Ingenuity ExpertAssist Findings

Original Sentence: DACTZ2 inhibits lung cancer proliferation by suppressing the Wnt signalling pathway in lung cancer.

Mutant human DACT2 gene (substitution ¢.1132C>T transiating to p.R378* [somatic nonsense]) is observed with adenocarcinoma in human prostate gland (COSMIC: observed in 2 of

141 samples).
26928463 Kumar A, Coleman I, Morrissey C, Zhang X, True LD, Gulati R, Etzioni R, Bolouri H, Montgomery B, White T, Lucas JM, Brown LG, Dumpit RF, DeSarkar N, Higano C,
Yu EY, Coleman R, Schultz N, Fang M, Lange PH, Shendure J, Vessella RL, Neison PS. Substantial interindividual and limited intraindividual genomic diversity among

tumors from men with metastatic prostate cancer. Nat Med. 2016 Apr;22(4):369-78. Epub 2016 Feb 29.

COSMIC: 5956714
Source: Catalogue OF Somatic Mutations In Cancer (COSMIC)

— Sample to Insight
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Land Explorer for IPA (browser window), for sample-level exploration

9 Select land GTEx_B38_Ensembl92 v Findgene DACTZ C, Search Transcript FPKM (Individual Chart) vy 0 = Menu
Y Custom v +3 Add Filter %X Chart Setting »  Grouping Tissue v | Trellis No Trellis Show PValue Downioad
“ihapy Transcript FPKM for DACT2-201 of DACT2 by Tissue
Sample ‘

peripheral blood . @ Adipose - Subcutaneous
— o .. @ Adipose - Visceral (Omentum...
R o @ Adrenal Gland
uterus- (D@ ® Artery - Aorta
SamplelD v thyroid | (@ ® Artery-C
P testis - ‘ [ 3 RExy P@nary
& Artery - Tibial
SubJec“D b stomach - . 0 Bladd
spleen- @ = al i
Tissue v small intestine- [ ® Brain - Amygdala
ki - - @® Brain - Anterior cingulate ...
Tissue Detail Type - prostate - “ “ @ Brain - Caudate (basal gang...
pituitary - . 0 Brain - Cerebellar Hemisphe...
)y = pancreas- (b ©  Brain - Cerebellum
. ovary - o ® Brain - Cortex
Check All Check None Invert | nerve- ([P0 @ Brain - Frontal Cortex (BA9...
FLAGGED % muscle - . @ Erain - Hippocampus
& salivary gland - T @ Brain - Hypothalamus
[Y])-missing- k= wng- @@ ©  Brain - Nucleus accumbens (...
liver- n L ©  PBrain - Putamen (basal gang...
Land Sample Type Y kidney- ([ @ ©  Braln - Spinal cord (cervic...
Land Tissue = . heart = - @ PBrain - Substantia nigra
fallopian tube- [P ® Breast - Mammary Tissue
TissueCategory v esophagus- (@ @  Cervix - Ectocervix
colan - @ ® Cervix - Endocervix
Tumor Or Normal v cervix- (@ @ Colon - Sigmoid
breast- (e ©  Colon - Transverse
brain-  (REENENERSD = ® ® Esophagus - Gastroesophagea...
bladder - ® = Esophagus - Mucosa
blood vessel- - ® Esophagus - Muscularis
al:!renal gtand 1 w @ Fallopian Tube
adipose tissue - @ Heart - Atrial Appendage
T ' i T 1 I = ot
0 20 40 &0 B0 100
Transcript Expression (FPKM)
K

— Sample to Insight
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Analysis Match

How can you discover which analyses look like yours, to uncover insights from
mechanistic similarities and differences?

Expression Analysis - Mouse expression RNA-seq High Insulin vs untreated FDRIL
summary |, Cananical Pathways ' Upstream Analysiz |, Diseases & Functions ', Re gulator Effects |,
' causal \
| Ao 1 a ramovav | apa oy e PR Acttanion 7-se...[6.067 - 3,803 (p] of 29)
Waste.. [ Ex. 73| Mol. (¥ X i[De., ¥ %[ pme ¥ | Neto, (7% Tar... 7 %] o Ti8[T | .
CEBPD 42,253 [transcript... 2 3.73E-36 [LODE-D4 |..all235 235 (63  |n.= M t h t
ISR L-LE1D  [kinase 1 C[1.39E-17  [1L00E-04 [+ .all66 [B6 (1) 1 a C ag al nS
1D0-chirg-i Ichemical ... H [3.77E-20 |1.00E-04 |t .all75 |75 @) H
benzylamin| chemical ... 2 5.40E-20 |LOOE-04 |F...all75 |75 (4) 3l |
HPSE lenzyme H lle.526-22 |8.90E-03 | ..all 206 |2068 |8 .
UBAL +2.339  fenzyme 3 1.74E-43 [1.00E-04 | ..alls4s [sa5e1) |6 Ll
ciglitazone lehermical ... |* 2 |141E-37 |L.O0E-04 | ...al320 [3204) |2
LPINE +2.062  |phosphat.. | to.. H 7.09E-30 [1.00E-04 |...all 181 [181(7) |7
D-thiseric & H 1.046-22 [100e-04 |..all112 112 s
hexarzlin chemical L. 2 6. 10E-32 [1L.ODE-04 | ...all 181 [181 (8} (i > 5 7 OOO an al SeS
h H 2.98E-41 [6.00E-04 |...all 554 55431 3 ] y

hynrowyflug chemical .. | .. e 3 M[1.57e-38 [1.70e-03 |..all547 547350 [3

ical ., | o 3 3.226-39 [L10E-03 | ...all549 |s48(39) 3
1,1-bis(3'- chemical r... H 2.05E-29 |1.00E-04 | ...all 162 162(3) 3
MiE2 +LE6L  [Iranscripti., | oo H |s.28E-37 [2.70E-03 |..all527 |s27 L f3l

; L=

SefactédToml rows = 0 / 2833

Which analyses have similar Upstream Regulators, Canonical Pathways,
Diseases and Functions, etc?

— Sample to Insight
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Analysis Match combines knowledge with data

Array Express

Journal articles

Clinical Trials

-
ceo = cosMIC =
= TCGA = % OMIM
= = |iNcs MGD  w=
== - o= B
Efe: = _— El:
>6.7 million @
Reprocessed using the e @}i\@t':uration & QA
same pipeline curate
o Findings
>57,000
‘ I Om ICSOft - comparison datasets INGENUITY
Array Studio PATHWAY ANALYSIS
Built from

>325,000 samples

Biological analyses of
each dataset

Compare your analysis
to all OmicSoft analyses

— Sample to Insight
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Analysis Match: Melanoma vs. precomputed datasets and your own

Expression Analysis - TranscriptLevel2.DEseq.NRvsR. userref fc2 p0.05 max10-2017-08-26 u" & d
Summary | Canonical Pathways | Upstream Analysis | Diseases & Functions | Regulator Effects | Networks | Lists | My Pathways | Molecules \

- Lcusromz s 1Y iore o

|Ana|ysis Name i'-| Project T "‘5| case.diseasestate [ > | case.ts... T IX | comparisoncat... ¥ X | comparisoncontrast T X/| UR ... ¥ X/|CN... T ®/| DE... ¥ x | e

Similar pattern in upstream and downstream predictions

Opposite pattern in upstream and downstream predictions

— Sample to Insight
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Analysis Match: Melanoma vs. precomputed datasets and your own

Match Analyses Heatmap: TranscriptLevel2.DEseq.NRvsR. userref fc2 p0.05 max10-2017-08-26 Metad ata\
-Settings/Legend 1- colorectal cancer [colonrectum] NA 662
FILTER| / KEY %| VALUE ’_‘||
Measurement: Activation z-score -5-252 S case.diseasestate colorectal cancer
case.sampleids GSM588828;GSM588829;... ‘
Sort Method: |Hiera.rchii:al CIustering?| Visualize: fz—sccre
case.samplesource colonrectum
Insignificance Threshold: (absolute value) [@ case.tissue colonrectum ‘
— case.treatment NA
@_@ [ Cluster Columns B comparisoncategory Disease vs. Normal ‘
- ' comparisoncontrast LandSampleType => Prima...
comparisonid GSE23878.GPL570.testl ‘
Heatmap Of the comparisonindex 662
selected analyses o Gl il o |
y g g 3 g control.diseasestate colorectal cancer
: e o g % £ control.sampleids GSM588863;GSM588864;... ‘
el a
= g g % control.samplesource colonrectum
E E .-3 | control.tissue colonrectum ‘
X T BB : control.treatment NA
; |DE organismal death .
| |DE morbidity or mortality downregulated log2 cutoff [-1.6211 ‘
— CN TGFEl = BN = :
o RASTRrS e e — " genemodelid OmicsoftGene20130723
{ CN F2 length 30373 ‘
CN IGFBP2 . B
priSesing, observation name 1- colorectal cancer [colonr...
UR IL1B organism human ‘
UR TNF : 2
DE cell survival platformname Affymetrix. HG-U133_Plus_2
DE cell viahility projectname GSE23878 ‘
CN HGF ; . . . : : .
DR S - - . ] : sampledatamode Expression_Intensity_Probes
UR HGF -HE B upregulated log2 cutoff 0.9543 ‘
.L:E E'i':'iz " L J U weblink https: //www.ncbi.nlm.nih.g...

— Sample to Insight
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Upstream regulator signature related to tumor progression

— QIAGEN

—

BACLEaIC PERTETE :.:H__
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aweN Aug (=]

adAl Az =

UR TGFB1

UR TNF
UR IL1B

UR CXCL12
UR EGF

UR TNFSF11

UR IL6

UR filtered by molecule type
Cytokines and growth factors

»
»

UR FGF2
UR TGFB3

Lo
[ V=
w oY
> W<
¥ o o
== =]

— |UR IFNG

_E

— |UR CSF2
L_ |UrR HGF

s
-
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Upstream regulator signature related to tumor progression

Match Analyses Heatmap: TranscriptLevel2.DEseq.NRvsR. userref fc2 p0.05S max10-2017-08-26

: Pathway | Molecules | Metadata |

Overlay: TranscriptLevel2.DEseq.NRvsR. userref fc2 p0.05 max10-2017-08-26, Expr Fold Change
[¥]O]
@%

FGF2 is an upstream regulator predicted to be
activated in non-responder vs responder

— Sample to Insight
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Upstream regulator signature related to tumor progression

TNF TI%FSF] 1 CXCL12

| | | |
IL6 TGFB1 TGFB3
| I

L—_—_1 Le——1

FGF2 HGF! EGF

L—_—_1 | | | |

D:|
w
Ul
(\S]
|

I

|

|

I

I

§

— Sample to Insight
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IFNG
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IL1B
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Upstream regulator signature related to tumor progression

Next: Explore FGF2 in OncoLand

Development of Cell proliferation

vasculature Invasion of cells of tumor cell lines
p-value: 1.43 E-18 p-value: 1.28 E-19 p-value: 6.37 E-15

— Sample to Insight
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Subset data for comparison by expression and metadata

Gene FPKM for FGF2 by FGF2 FGF2Quartiles SKCMmetastatic

Q4 Eg
£ w -
0 Compare metastatic skin melanoma
w . . .
3 samples with low versus high expression
5 of FGF2
&
o Q2
7
B
7

(8

-4 -3 -2 -1 ] 1 2 3 4 b g

Gene Expression (LOG2{FPEM+0.1))

— Sample to Insight
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Rapidly compare custom groupings for significant associations

— Sample to Insight

&) SampleGrouping/Mutation Integration

[ Mutation Options

Land TCGA_B33

SampleSet |SKCI'U'I metastatic by FGF2 Q1 Q4

GeneSet |l

| Input

Choaose

Choaose

Group by |c[a|l]

Choose a method to derive sample grouping
() Choose a column from the meta data

(®) Choose a column from a sample set

Sample set | SKCM metastatic by FGF2 Q1 Q4

Column r FGF2 FGF2 SKCMmetastatic w

Choose a column from local analysis

Data

Column | ~ |
Mutation data DnaSeq_SomaticMutation -

Significance cutoff |

correlation of all significant genes

Result set name

0.05]
Use the prowvided sample grouping to scan the mutation of all genes. Report the
Mutated in SKCM metastatic by FGF2 Q1 vs Q4]
Send To Queue Cancel

Help Show Script

Compare groups for differences in expression,

splicing, mutation, copy number, clinical

metadata and survival

GenelD Gene name Gene exon T
length BH
SULF1 SULF1 7194 1.495635474290e-005 0.0071
SVEP1 SVEP1 15269 3.718107130026e-005 0.0071
ENPEP ENPEP 4995 4.673739698216e-005 0.0071
EPHAT EPHAT 7489 5.273445707259e-005 0.0071
ERAF BRAF 2946 5.70004169092%e-005 0.0071
TLR4 TLR4 5781 0.0001 0.0107
TSHZ2 TSHZ2 12581 0.0001 0.0120
SMOC1 SMOCT 3698 0.0002 0.0120
ANO2 ANO2 5092 0.0002 0.0129
CGNL1 CGNL1 7339 0.0002 0.0129
MYOQ18B MYO18B 8982 0.0002 0.0130
DOCK3 DOCK3 8755 0.0003 0.0130
IGDCC4 1GDCC4 6751 0.0003 0.0130
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Leveraging vast amounts of public data in OmicSoft'sOncolLand

a Type | (A} =+ | for braf->Gene X & v | Grouping - Tumor Type | g ] Close~

+/ DNA Alteraton Distribution View | x * | Legend
. B e D S il 2 11 - | chert | 3 Aute Trellis [A Copy Legend without bore
& Color by Type
B RAF alte ratl 0 n % of Altered Samples for BRAF by Tumor Type W Ampification
THCA 301 W Homozygous Defetion
frequency by tumor I ke
COAD I ° | s
OV I O
LUAD | 5
CLEC 3
LUSC 16
STAD D4
LOC |—
ESCA 5

P Metastatic melanoma samples

FAAD | 7
FPRAD W13
UCS 2
GEM 4
READ mmmmm4
HNSC 17
SARC NN G
CHOL
KIRP -
LAML .5
ERCA HENZ?5
ACC N2
CESC mmmS
MESO W1
FCPG W2
KIRC W6
LIHC m4
TGCT W1

Tumaor Type

00% 100% 200% 300% 400% 50.0% 60.0% 70,0 %
FPercent of Altered Samples

— Sample to Insight
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BRAF mutation (all) in comparison to FGF2 expression

Gene FPEM for FGF2 by BRAF BRAF mutant

FGF2 expression is

MUT . .
higher in
£ BRAF mutant
2 samples
s
5
s
:
WT
-4 3 =2 1 0 1 2 3 4 5 &

Gene Expression (LOGZ(FPEM+0.1))

— Sample to Insight
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FGF2 significantly upregulated in SKCM with BRAF V600E mutation

— Sample to Insight

BRAF BRAF mutant+BRAF BRAF WE00

W (

MUT

WT

WT

WaE00if

We00G:\ve0oMm

VEOOEVE0OM

VEO0E

Gene FPKM for FGF2 by BRAF BRAF mutant+BRAF BRAF VE00

L g BRE g
st @am |

TIELTQ'&' 'R ™

FGF2 expression is

R as S l?ﬂ*mﬁ’# _________ ) —— highest in BRAF V600E
.t- mutant samples

-3 -2 -1 o 1 2 3 4 5 5]

Gene Expression (LOG2{FPKM+0.1))
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Conclusion: Understand innate anti-PD1 resistance

« A potential transcriptional program with TFs (SNAI2, TWIST1, SPDEF, etc.) is detected and drives
the EMT phenotype in the anti-PD1 non-responders

« Chemicals (or drug targets) can be predicted as therapeutic to ameliorate non-responsive patients

» The isoform DACT2-201, that functions as a tumor suppressor and which is enriched in normal
skin tissues, is downregulated in the non-responders

» A shared set of cytokines and growth factors may drive tumor progression across multiple cancer
datasets

» Atleast two genes (FGF2, BRAF) are correlated and play key roles in advanced melanoma

— Sample to Insight
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@ In silico and in vitro studies of Taiwan Chingguan Yihau
(NRICM101) on TNF-a/IL-1B-induced Human Lung
Cells

@ In Silico Target Analysis of Treatment for COVID-19
Using Huang-Lian-Shang-Qing-Wan, a Traditional
Chinese Medicine Formula.

® Study of Baicalin towards COVID-19 treatment: In silico

‘ target analysis and in vitro inhibitory effects on SARS-

SIS i CoV-2 proteases.
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Discovery Studio

Small Molecule and Biologics Lead Identification & Optimization
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Structure-Based Pharmacophores | —
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~ o
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False Positive Rate (1 - specificity)
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* |Interaction map
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e0eee Explore previews of disease and phenotype networks

— QIAGEN

Enhancing the KB through Machine Learning
Standard KB . . @ | .

* Relationships between Disease X and neighboring genes can
be described as an Activity Effect Vector built only from KB
findings.

Activity Effect Vector . . . _ (B and D are not yet
for Disease X associated with the disease)

Enhanced KB

* Machine Learning builds richer Activity Effect Vectors by
identifying molecules that have similar activity effects. Such

vectors enable the inference of new associations and
prioritization of relationships. . . .

Machine Learning trains on KB content

* Inshort, if two genes regulate the expression of a similar set
of genes, but only one is associated with the disease, then
the other likely has a similar biological impact as well.

4 ” X
_ B and D are now causally
associated with the disease

Activity Effect Vectors consist of thousands of molecules in the KB. The approach has been validated by “rediscovering” known, curated findings in the KB.

— Sample to Insight
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4444+ Multi-Omics Analysis using IPA B SRR
— QIAGEN

Integrate and compare genomics, transcriptomics, proteomics and metabolomics data to see the big picture on your focus research

Transcriptomics, proteomics and metabolic changes in the postnatal mouse

heart identified by QIAGEN IPA and OmicSoft

Multi-omics analysis indicate similar transcriptional drivers

Upstream Analysis of transcriptomic, proteomic, and metabolomic data show induction of fatty oxidation regulation by

PPARG coactivators. _ , .
Transcriptomic Proteomic Meta

- N .
- - . R

TFAM
KLF15
MYC
KDMSA
MYCN
PDX1
NRIPL
HSF2
NFE2L2
HIF1A
XBP1
TCF7L2
NFE2L1
e SOX4
PPARGC1A - Me— :;?
STAT4

CEBPA 5 ATF4
®EL .

RELA | ‘

€152

RB1
PPARGC1A E‘<— Erolytest

CCND1 2 = UCP1

TPS3 5 PPARGC1A
IRF4 o s ICMT

e : PPARGC1B
HNF4A

PPARGC1B —
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— QIAGEN

Senescence-associated exosomes transfer miRNA-induced fibrosis to neighboring cells. AGING, 2023, Vol. 15, No. 5

Senescent MSCs

« Senescent MSCsi{o] &2 £ F & A j?
 FEEEBEA D SMTE?

Myofibroblast

ncreased 7. ﬁﬁ%ﬂ‘é%L?ﬁZF‘aﬁ L FPANIRRE - ELPR

aSMA, and TGF-B

pathway genes VAR BIExosome - = RUE B ER

T E’j SR . (2E LA B

Pre-Senescent MSCs
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Expression data from Transcriptome
Analysis

Senescent MSC Pre-senescent MSC

gamma-irradiation Control
A Di and F F y B C
Formation of yH2A in Nuc- A?g:;:n Caveolar-Mediated Endocytosi : A?gax ‘
= o Find related Function/Phenotypes 5
e — : vty = : by pathway analysis O
Cancer ] ' Cell Cycle Control of Chromosomal Replication N
Cell Cycle i) ¥ 0 o < e athw: &
S A T - e ”% ‘ ‘
-l0gyo(p-value) -iog,o(p-value)

D Cell Adhesion & Focal Adhesion
Sen/Pre-Sen

Pathway A Function A

$

Allocate specific gene in
related pathway/function O ‘

BiCell cycle, TGF-B, and vesicle-
mediated pathways = E1HE8

PDGFRB
JAM3
LAMC1
NFASC
CCND1
LAMC2

SMURF2
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O O A Transcriptome B Transcriptome
N Proteome

Proteome 4
Senescent MSC Pre-senescent MSC
gamma-irradiation Control 357 . o 16
c Cell Divisio D Cell Division

4

Signal Transduction

Signal Transduction

ﬁesponse to DNA n Proteome

G1/S Transition damage stimulus - S
G2/M Transition D Bistiatie Endocytosis
Jespo:se.‘o [ Trenscriptome Pml:\et;':(:}e'llula: P
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Transcriptome Expression Data Signal Transduction Signal Transduction
Cell Adhesion Cell Adhesion
+ ECM Organization ECM Organization
Wnt receptor signaling Wht receptor signaling
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. . vesicle-mediated transport vesicle-mediated transport
Proteomic Expression Data S ® ® s 5 S
% of Genes % of Genes
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<> Peptidase
B Transporter

V Kinase

O Transcription Regulator

O other

% of Genes

F Clathrin-Mediated Endocytosis Signaling

Plasma Membrane

Extracellular Space
Cytoplasm

% of Genes

Plasma Membrane
Extracellular Space
Cytoplasm

G Caveolar-Mediated Endocytosis Signaling

Location | Exp Fold Change | Protein
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00006 BioProfiler can be used to explore hypotheses B B R R i

— QIAGEN

All molecules (genes, drugs, etc.) known to connect to nephritis

BiOPafiler i o (B

s

Lo o a9 o i s s o crenre o e (IO o o e e T C—

Molec... + Add/Remove columnl(s) | Disease or Function Evidence + Add
,__Symbol 7 |Molecul... T x|Molecul... T x|Effecto.. T x| Disease or Function B %] Mutation... V)X | Blomark... v x| Soecles ... (v, XI| Drua tar... (¥ | Exoressk.. ¥ %] Causal o, V) ¢

' 2-deoxyglucose [chemical drug  |increased activity decreases | Glome rulone farchifor a diiase or fundtion usal

| P 265 Proteasomcomplex decreased acti... '.\ffec(s llgA nephrooi lepheiis ] | search | werelation
3-methyladeninéchemical toxicant lincreased activity increases | Nephrotoxic | Select a search result to view in hisrarchy usal
ABAT enzyme decreased act... jaffects 'anarv focal Advanced nephritis = lrrelation

{Dlﬁli“,flrlﬂlmmllnﬂr Diaeases [Nephrizis/Advanced nephritis

abatacept biologic drug increased activity decreases |Lupus nephfq [DRsekse Ocganiral Wiy mnd Abmormaliies (AR Tor My of Uriedry iy [DEEE 18 of Kidney) Nep Rl pAdvEned neptnis usal

| PABCAL transporter decreased actl... !aﬂ'ects.mcreases ‘Glometuioﬂe. IDaease fDrgantsmal njary and Abnonmalime s Abnormaley of urimary rao inflammacos of arinary ract/Nephrins /Advanced ¢ | Jusal,correlati
abelmoschus mabiologic drug increased activity decreases IgA nephropa (Disease fOrganismal ijury and -’-bmlrru-ifﬂfgirﬂ_imuhmﬂm: of organ/Diseass of kidney/Nephritis /Advanced nep usal

| PACE peptidase |decreased acti... faffects,increases 'Gbmewbner th”mw'"mlbp'w'mm'qmemmmm‘ﬂmmm'mMadxm_;ﬁ [ Jusal,correlatic
acetaminophen [chemical drug  |increased activity decreases |Lupus nephril Seloct termis) to add o fiter at right Filter on these termis) usal
P ACTNS transcription re...|decreased acu... [affects Acute phase ::: # 00 Moderate kidney disease s | W include smp (OR O Include all fANDY  ¥relation
ADD2 other increased activity affects | IgA nephropa’ R Marrests of dney el yrelation
ADORAI C-protein coup.../decreased acti... {affects 'Glomemlonel i Lj :::::: :Lm‘"m“ . m wrelation

- PADORAZA G-protein coup...decreased acti... affects | Crescentic gl & G E wrelation
ADQRAZB G-protein coup.../decreased acti... [affects Nephritis | :.J Advanced nepheiciy 2 usal

- PAGER transmembran... [decreased aci... decreases,incr... |Lupus n_ephrid L [g ;‘:::':::::""‘" cystinosiy Pl gt usal

| PAGT growth factor decreased act.. [increases interstitial ney [ Detay in nephritis usal
PAGTRI G-protein coup.../decreased acti... :affects,increases | Glomeruloney #02 Glomerulonephritis E usal,correlatic
Agtrib G-protein coup.. decreased acti... [increases ’Nephrim { L ] Menoch-Schomlein purpura mephrigis Ll = usal
PALS transporter increased activity ian‘em [idiopathic intd | %.. _——l = brelation
ALDHSAL enzyme decreased acth... jaffects ‘Pﬂmarv focal| ——— —— perelation
P aliskiren chemical drug  lincreased activity decreases | lgA nephropa I, mm“mhwm s Lf%‘?i',i% usal
AMEBP transporter decreased acti,. lincreases Nephritis alll thomozvqous.k lnot applicable lMouse not apphcab!e not applicable Icausal
amdinocillin chemical drug  |increased activity decreases | Pyelonephritis all 1 |wild type not applicable  Uncategorized |phase 4 not applicable  causal
ammonium trichichemical drug  |increased activity[decreases lClomewloncph-ms all 1 |wild type not applicable ‘Rat not applicable  |not applicable 'causal L
» aoniatancio iz | / X ' 5

i

1
Selected /Total molecules: 0 / 568

Note how the Ingenuity Ontology is used to gather all nephritis subtypes
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— 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?
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Better Care with Better Knowledge

Questions?
Genechen@gga.asia, MSC-Support@gga.asia
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