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4111 Legal disclaimer

— QIAGEN

QIAGEN products shown here are intended for molecular biology
applications. These products are not intended for the diagnosis,
prevention or treatment of a disease.

For up-to-date licensing information and product-specific disclaimers,
see the respective QIAGEN kit handbook or user manual. QIAGEN Kkit
handbooks and user manuals are available at www.giagen.com or can
be requested from QIAGEN Technical Services or your local distributor.
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4111 Agenda
— QIAGEN

—® QIAGEN Sample to Insight

— @ Processing and uploading the transcriptome, proteome and metabolome datasets

———@ Biological analysis of the transcriptome, proteome and metabolome of post-natal mouse
cardiomyocytes

— @ Understand the biological results in larger context

— @ Conclusions
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Objectives: What is happening in post-natal mouse heart

— QIAGEN

— Sample to Insight

What transcriptional program underpins the development of heart post-natally?
* Which transcription regulators are predicted to be activated or inhibited?
+ What are the significant biological processes connected to these transcription regulators?

What hypotheses could be generated then validated in the lab?
» Are they master regulators driving some of the post-natal mouse heart?
* Are they therapeutically targetable or usable in biomarker application?

Can we identify tissue-specific splicing variants of interest?
» Are there splicing variants enriched in heart tissues?
* What are their functions?
+ Can we identify a splicing variant for biomarker application?

What biological information can we get by comparing our analysis to >52,000 datasets?
* |s there a common pattern in other biological processes?
+ Can we identify common players?

Can we establish connection between two genes in heart development?
* What important genes are connected in heart development?
* What correlation exist between these genes?
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QIAGEN Sample to Insight

— QIAGEN

— Sample to Insight

Sample to Insight solutions
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00000 The foundation for all of QIAGEN Bioinformatics products

— QIAGEN

A massive, manually curated Knowledge Base

~

Ingenuity Literature Findings Ingenuity Modeled Knowledge
COSMIC  BioGRID HumanCyc

/] 4 /]
= = = TargetScan
[ [ i -
é é MGD  OMIM Clinical Trials
[
j\ E —— E And more...

J

The QIAGEN
Ingenuity Expert Findings — Manually Knowledge Base Ingenuity Expert Knowledge —
curated Findings that are reviewed, from Content we model such as pathways,
the full-text, rich with contextual details, toxicity lists, etc.
and are derived from top journals. The Ingenuity

Ontology

Ingenuity ExpertAssist Findings — Ingenuity Supported Third Party
Automated text Findings that are Information — Content areas include
manually reviewed, from abstracts, Protein-Protein, miRNA, biomarker,
timely, and cover a broad range of clinical trial information, and others
publications. These comprise a small
percentage of IPA’s findings. ‘

INGENUITY

PATHWAY ANALYSIS
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sssse >52,000 comparison datasets from OmicSoft Lands in IPA

— QIAGEN

OmicSoft Lands. expression data in IPA

Gene Expression:
RNA-seq
Microarray

>300,000
‘ samples

Land

Platform
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4344+ RNAseq data analyzed using QIAGEN bioinformatics
— QIAGEN

Experimental design for the multiomics analysis of postnatal mouse hearts.

Two separate sets of mouse ventricular tissue samples collected on postnatal day 1 (P01), P04,
P09, and P23 were used.

EIERE  p—Po' I

RNA-seq Transcriptomics

P04 LC-MS/MS Proteomics
LC-MS GCxGC-MS Metabolomics
» P09
: » P23

Postnatal days 1 4 7 9 23
Cardiomyocyte
regenerative
capacit

Talman V. et al. (2018) Molecular Atlas of Postnatal Mouse Heart Development. J Am Heart Assoc. PMID: 30371266, GSE119530
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éﬁéé Transcriptomics, Proteomics, Metabolic Changes in Postnatal Mouse Heart

@ Explore the underlying transcriptional programs (Upstream Analysis)
Generate hypotheses to validate in the lab (Causal Network)
Identify tissue-enriched splicing variant and its expression pattern (IsoProfiler)

Compare our analysis to pre-computed datasets (Analysis Match — OmicSoft Lands)

O O O ©

Visualize the connections of important genes in heart development (OmicSoft)
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Integration Array Studio

— QIAGEN

— Sample to Insight

Ingenuity Pathway Analysis (IPA) - FASTQ to insight

RNA-seq FASTQ files o

Sample metadata

IMPORT

|—> Your expression data —l

€)Omiesoll INGENUITY

» PATHWAY ANALYSIS

I_, OmicSoft Lands |

Expression data

00O
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00000 Upload dataset to IPA
— QIAGEN

OS-IPA integration: Analyzed dataset in AS is sent to IPA via Plugin

@ Upload Data to IPA
Upload |EGEIEE
—InputfOutput ~Options
Project [HeartDevelopment GSE119530 | | | Dataset description
Mous Neonatal Heart Development
Data |GSE119530 mRNAS vs dayt dayd d ¥ ... |
Rows @ Al rows (53715) Observations to upload {(up to 20) 3 Selected

" Visible rows (1938)
¢ Selected rows (S624)

PostMatal Days => 9 vs 4
" Customized rows Select PostNatal Days => 23 vs 4
Posthatal Days => 23 vs 9

ID column I c GenelD ‘v_l

1D type IEnsembI L]

Project name lHeartDeveIopment GSE119530

Dataset name IGSEI 19530 mRNAs vs day1 day4 day! [V Replace missing raw and adjusted P values with 1

Help I Show Script Submit Cancel

— Sample to Insight
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00000 Auto-submit IPA core analysis from Array Studio dataset

— QIAGEN

The dataset will be automatically analyzed in IPA with the supplied cutoffs

@ Upload Data to IPA
m Analysis
—Options
[V Generate Core Analysis Analysis description
[~ Options Mouse Neonatal Heart Development at Gene Level|
™ Use only direct relationships in the analysis
IV Include chemical nodes in the analysis
Analysis name |GSE119530 mRNAs vs day1 day
Reference Set Ioefault :]
Default Ll
Fold change focus IBoth 3
Fold change cutoff lﬂ
P value cutoff m
Adjusted P value cutoff m
Group Max (intensity) cutoff [10.000 =]
Measurement for resolving duplicates ]Fold Change ¥~ l
Consolidate IDs using the value IMaximum v l
Help Show Script I Submit Cancel
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é;m:és Summary of the Core Analysis: mMRNA day 23 vs day 1

Summary at the gene (GE) level, |fold change|>1.5, g<0.05, min counts >10 in day 23 or day 1

Expression Analysis - mRNAs day23 vs day1 fcl.5 q0.05 min10 o B
Summary | Canonical F \Up Analysis | Di & Functions | Regulator Effects | Networks | Lists | My Pathways | Molecules | Analysis Match |

Export: By» @+ Ee

 Experiment Metadata !

 Analysis Settings !

. Top Canonical Pathways !

Name p-value Overlap
Oxidative Phosphorylation . 1.60E-17 54.1%
Mitochondrial Dysfunction *+  2.30E-16 45.0%
Hepatic Fibrosis / Hepatic Stellate Cell Activation . 1.99€-12 39.8%
Sirtuin Signaling Pathway . 2.01E-10 33.2%
Cell Cycle Control of Chromosomal Replication . 1.85E-09 53.6%

.~ Top Upstream Regulators

“/ Upstream Regulators

Name p-value Predicted Activation
TP53 . 1.48E-65
TGFB1 *  3.56E-55
ERBB2 *  4.41E-47
TNF + 5.98E-38
APP *+  6.86E-37

 Causal Network

Name p-value Predicted Activation
TRIM24 *  3.40E-91
HEXIM1 *  6.96E-86

[«

nnnnn e ane an
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00000
00000
— QIAG

— Sample to Insight

Core Analysis: day 23 vs day 1 (example)

EN

Experiment Metadata

. Experiment Metadata

There are 13 metadata fields with values in this dataset.
Edit the dataset to add or edit metadata.

| SHOW ROWS WITH EM

|/ Key x| VALUE
case.agecategory mouse pup
case.animalstrain C57BL/6)OlaHsd
case.celltype cardiomyocyte
case.tissuedescription heart
case.treattime[days] Day4

comparisoncategory
comparisoncontrast
control.animalstrain
control.treattime
genemodelid
organism
projectname
weblink

Other Comparisons

Day4 vs Dayl

C57BL/6)OlaHsd

Dayl

Hg38 Ensembl 92

mus musculus

GSE119530
https://www.ncbi.nim.nih.gov/geo/query/acc.cgi?acc=GSE119530
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é:u:cés Transcriptomics changes in post-natal mouse heart

Canonical Pathways comparison indicate switch in energy metabolism and changes in cell cycle.

<o &

Aryl Hydrocarbon Receptor Signaling

Pyrimidine Deoxyribonucleotides De Novo Biosynthesis |

Cyclins and Cell Cycle Regulation

Estrogen-mediated S-phase Entry

Mitotic Roles of Polo-Like Kinase

Cell Cycle Regulation by BTG Family Proteins

PTEN Signaling

RhoA Signaling

Superpathway of Cholesterol Biosynthesis

Superpathway of Geranylgeranyldiphosphate Biosynthesis | (via Mevalonate)
Cholesterol Biosynthesis |

Cholesterol Biosynthesis Il (via 24,25-dihydrolanosterol)

Cholesterol Biosynthesis Ill (via Desmosterol)

Oxidative Phosphorylation

GP6 Signaling Pathway

Death Receptor Signaling

Intrinsic Prothrombin Activation Pathway .
Glutathione-mediated Detoxification B
Cell Cycle: G1/S Checkpoint Regulation I .

Cell Cycle decreased

Cholesterol synthesis decreased

e 1

Oxidative phosphorylation increased

Cell Cycle: G2/M DNA Damage Checkpoint Regulation Ce” CyC|e CheCprI nt Increased

Valine Degradation |

NRF2-mediated Oxidative Stress Response . »

TREM1 Signaling - -

Production of Nitric Oxide and Reactive Oxygen Species in Macrophages o«

iNOS Signaling . =

Interferon Signaling -

TCA Cycle Il (Eukaryotic) @ TCA Cycle increased

Post-natal cardiomyocytes arrest their cell cycle progression and increase oxidative
phosphorylation starting at day 9 after birth.
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Oxidative phosphorylation is predicted to be activated at day 9 and day 23

00
[ 1 J
[ 2=
[ 1)
Z00

Comparison of transcriptomics analysis indicates that oxidative phosphorylation pathway is
activated from day 9 on.

@) &P
Post-natal mouse cardiomyocytes switch to oxidative phosphorylation for efficient ATP production

starting at day 9 after birth.

Sample to Insight
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0000 Proteomics analysis shows energy switch in post-natal cardiomyocytes

— QIAGEN

Proteomics indicate major switch in energy metabolism and energy substrates after birth.

o &
Oxidative Phosphorylation - E | - <+—
Fatty Acid B-oxidation | ' <+
TCA Cycle Il (Eukaryotic) . <+—

Tryptophan Degradation Il (Eukaryotic)
Glutaryl-CoA Degradation
Ethanol Degradation IV
Ethanol Degradation I .
Glycolysis | B -
Isoleucine Degradation | .
Valine Degradation |
Ketogenesis .
Acetyl-CoA Biosynthesis | (Pyruvate Dehydrogenase Complex) .
: Phenylalanine Degradation IV (Mammalian, via Side Chain)

BCAA degradatlon Oxidative Ethanol Degradation Ill

Gluconeogenesis | B -

—» Leucine Degradation |

2-oxobutanoate Degradation |

Methylmalonyl Pathway . .

Ketolysis .« e <+

Superpathway of Geranylgeranyldiphosphate Biosynthesis | (vi. «

Mevalonate Pathway |

Superpathway of Cholesterol Biosynthesis

— Branched-chain a-keto acid Dehydrogenase Complex
Aspartate Degradation Il

W
Pt

Oxidative phosphorylation
Fatty acid B-oxidation
Production of ATP, CO2, NADH

Glycolysis decreased

Ketone metabolism

Post-natal mouse cardiomyocytes switch from glycolysis to oxidative phosphorylation, and
increase fatty acid p-oxidation and branched-chain amino-acid degradation.
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43344 Transcriptomics, proteomics, metabolic changes in postnatal mouse heart
N

Explore the underlying
transcriptional programs

Upstream Analysis

— Sample to Insight
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444+ Network types in IPA
QIAGEN

Upstream Regulator

E, T, PD
P4

Dataset Molecules
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Multi-omics analysis indicate similar transcriptional drivers

00000
IAGEN

— Sample to Insight

Upstream Regulators Analysis of transcriptomics, proteomics and metabolomics show induction

of fatty oxidation regulation by PPARG coactivators.

Transcriptomic
-

SMAD7
MYOCD
KDMSA
SIRT1
SREBF2
TRIM24
ASXL1

GATAL
SMARCSE1
REL1
TCF3
sPil

IRF7

IRF3
STAT1
SMARCA4
XBP1
NFE2L2

~ PPARGCH

STAT4
CEBPA
IRF1
RELA
ETS2
SIM1
ARNT2

A

Proteomic

[
+o &

oR1 =

PPARGC1A
CCND1
53
IRF4

Fsrra

PPARGC1B
KLF15

TFAM
MYC
KDMSA
XBP1
NFE2L1
SOX4
ATF4
ERG
MYCN
NRIP1
HSF2
HIF1A
NFE2L2

Metabolomic
- .

D-glucose

:
ucP1 -1

PPARGC1A
ICMT =

PPARGC1B
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o
— QIAGE

PPARGC1A is predicted to induce ATP synthesis

— Sample to Insight

At day 23 post-birth, PPARGC1A is predicted to be activated and drives ATP synthesis and
metabolism of ROS up through increase of fatty acid oxidation (transcriptomics).

Synthesis of ATP
p-value 8.01E-15

Oxidation of Fatty acid
p-value 4.61E-16

Metabolism of ROS
p-value 7.65E-12

Cardiogenesis
P-value 4.03E-10

PPARGC1A
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Transcriptomics, proteomics, metabolic changes in postnatal mouse heart

Generate hypotheses to validate
In the lab

Causal Network

— Sample to Insight
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00000
QIAGEN

Network types in IPA

— Sample to Insight

Causal network

A, I, MB

E,T
( N
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é:méis Causal Network Analysis of transcriptomics in post-natal mouse heart

Comparison of Causal Network at day 4 and day 23, switch in usage of PTGER2 and PTGER1.

23

" < o

CDK3
PTGER2
MAP3K21
ERBB2
PTGER1
KSR1
COL4A3BP
IKBKG
ADORA2A
NR1D1
PRKAA2
PRKCG
CDK3
CSNK1G2
SHC3
DGKZ
NR4A3
MAPKAPK2

4+—
<—

lld N .

N WNNNWNNWNEFENNNRERENREREN
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Regeneration of heart is predicted to be increased at day 4 post-birth

P-value 1.97E-10

Mitosis

P-value 2.96E-10

M phase

PTGER?2 is predicted to be activated and may promote the regeneration of heart at day 4 post-birth.
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\ oo,
\ R:ge‘n@f heart

Regeneration of heart

~ S /
~
Segregatio] mosomes

Cell cycle progression Mitosis Segregation of chromosomes
p-value 2.33E-08 p-value 2.33E-08 p-value 2.33E-08
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é;m:cés Regulator Effects predicts ICMT as a player in post-natal mouse heart

Comparison of metabolomics analysis shows that ICMT (Isoprenylcysteine carboxyl
methyltransferase) is predicted to increase O2 consumption and oxidative phosphorylation at day

23 in post-natal mouse heart.

({€P: TCA Cycle Il (Eukaryotic) ) (TCP: Ketolysis )

( CP: Glycolysis | )

/(/ \

\ / /
Consuygen / Production ogen peroxide

Respiration'ofimitochondria

C CP: Sirtuin Signaling Pathway
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44444 Transcriptomics, proteomics, metabolic changes in postnatal mouse heart

|dentify tissue-enriched splicing
variant and its expression pattern

IsoProfiler .

— Sample to Insight
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eeeee |Isoforms differentially expressed observed in post-natal mouse heart

00000
QIAGEN

At g<0.05, 2256, 2965 and 6639 differentially expressed isoforms are found at day 4, day 9 and
day 23 post-birth, respectively.

— Sample to Insight

[ A0o o v PATWMAY | AbD o v L] somoeuzk oGS | creare paTaser [ asTouce e JES

) Symbol Molecule ... * | Gene-level Disease or Function x | Expression Patterns * [ Max ... x|
ABCA1 transporter ABCA1l-related disord... Abnormal morphology of adrenal... ... all 204 |2 «x
1 Za
ABCA12 transporter Abnormal morphology of ak h bodi.......... all6s |2 O---- +1.761
3 O +3.208
1 |
ABCA2 transporter Abnormal emotional behavi... Abnormal morphology of mye......all 38 |2
3 Q-=--x- +1.503
1 xO | +-1.562 |
ABCA4 transporter ABCA4 -related disord... Abnormal electrophysiology of e... ... ... all99 |2 - x ~—------
J 3 00 +-3.928
[ = . .
ABCA6 transporter Acute myeloid leukem... Bile duct carcino... Colon adenocarc......all 9 ‘ (@) +1.617
3 O- +1.921
o | +1.459 |
ABCA8 transporter Advanced serous ovarian adenocarcino... Amyotrophic late...... all21 (2 O- 12.011
3 O- +3.237
1 |
ABCA9 transporter Acute myeloid leukem... Breast carcino... Colon adenocarci......all 10 |2 O +1.660
O- +1.800
. { |
ABCB1 transporter Abnormal morphology of CD8-positive alpha-beta intraep......all 262 |2 O +3.008
3 ©--- +4.046
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00000
QIAGEN

IsoProfiler to filter transcripts from post-natal mouse cardiomyocytes

— Sample to Insight

. Datasets
. 5|2|3|3
s z| 8|28
£ | Name 2lal&lE
1 transcripts day4 vs dayl v v v VvV [&
2 transcripts day9 vs dayl v v vV

|
3 transcripts day23 vs dayl vV vV~
E] Add more... ” Remove selectedJ

Filters
“ Expr Fold Change

~ Expr False Discovery Rate (q-value)

0 =@

“ Biotype
[7] Select all

[v| protein-coding
[C] 3prime overlapping ncRNA
[ antisense
["] bidirectional promoter IncRNA
[JIG C pseudogene
[[]1G D pseudogene
diwG) pseudogene

LI

-1.5 —— —

.05

1.5

~ APPRIS (principal splice isoforms)

[] Select all =
~[v] PRINCIPAL:1

] PRINCIPAL:2

~[] PRINCIPAL:3

~[]] PRINCIPAL:4

~[] PRINCIPAL:S
[] ALTERNATIVE:1

~[C] ALTERNATIVE:2 |

L

“ Gene-level Disease or Function

(G [lseiecr |

[card iomyocytes

["] Polyploidization of cardiomyocytes
[T] Polyploidy of cardiomyocytes
Proliferation of cardiomyocytes

[C] Quantity of apoptotic cardiomyocytes
["] Quantity of cardiomyocytes

[T Recruitment of cardiomyocytes

["] Regulation of cardiomyocytes

|[] Relaxation of cardiomyocytes

KT |
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c0c00 Isoforms involved in proliferation of cardiomyocytes

— QIAGEN

Principal isoforms of 4 genes of 21 after filtering are inversely regulated at day 4 and day 23 post-birth.

1 O D4 +1.636
ALDH1A2 enzyme Abnormal morphology of at...... all93 |2 «x D9

e D23  +-2.084

1 Ox D4 +1.873
BIRCS other Accumulation of breast ca......all 297 [2 (O x D9 +-1.702

3 Ox D23| +-12.801

1 @xx-¢ D4 $1.975
CCNA2 other Activation of R... Acute my......all 74 [ - ———- D9

3 Oxx-- D23 +-9.772

1 @= D4 +1.698
E2F2 transcription reg... | Abnormal function of immu... ... all96 |2 - - D9

3 O- D23  +-1.972

— Sample to Insight
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28223 Four isoforms are differentially expressed between day 4 and day 23

..| Transcript Protein % | Schematic *'| APPRIS x| Biotype X'| transcripts day4 vs dayl + Add/Remove column(s) | .. *'| transcripts day23 vs dayl "
1D [ X | Expr... xlExgr... *{ID |ID see S EXDE... XL EXPE ... 1X
1 Aldh1a2-201|Aldh1a2-201 | PRINCIPAL:1  |protein-coding ENSMUST000000347...| (O | T1.636 | 8.54E-04 |g. . |[ENSMUSTO...| (O | #-2.084 | 2.46E-06

ALDH1A2 (retinoic acid producing enzyme) is necessary during the epicardial development.

0... | Transcript | Protein X | Schematic | APPRIS | Biotype * | transcripts day4 vs dayl * | ranscripts day9 vs dayl + Add/R C )| transcripts day23 vs dayl .

D | FTHL l Ex... *|Expr.. X|ID l e XIEXDE,, 1X | Expr False ... | ID | apiX I Expr... X|Expr.. X

1  [Birc5-201 |BircS isoform 1 |JFreeeeseeee I |PRINCIPAL:1 |protein-coding [ENSMUST00...| () | *1.873 | 2.33E-05 |ENSMUST000... ¥-1.702 | 9.22E-04 ENSMUSTO...| 2.99E-28 | 2.89E-26
| ’ |

2 |suc5-zoz |Bivc5 isoform 3 ’l lprolein—(odmg |ENSMUST00...’ « | 72.071 | 1.88E-05 ENSMUSTOOO.‘.| X ¥-1.348 | 2.72E-01 ENSMUSTO.HI X 1.17E-11 | 3.82E-10

BIRC5 controls cardiomyocytes number in heart development, its overexpression promotes cell cycle progression. Its
downregulation contributes to cell cycle arrest during postnatal cardiac development in a mouse model.

..| Transcript | Protein * | Schematic X | APPRIS X!| Biotype X| transcripts day4 vs dayl + Add/Remove column(s) | t transcripts day23 vs dayl + Add/Remove column(s)

D sseaX I Ex... X|Expr... X|.|ID I X | Expr... X [ Expr... %

1 Ccna2-201 |Ccna2-201 B B g PRINCIPAL: 1 protein-coding ENSMUST000000292...| (O | *1.975 | 5.14E-03 | |ENSMUST000000292...| O | *-9.772 | 2.97E-17

2 Ccna2-205 |Ccna2-205 - protein-coding IENSMUST000001963... < | *1.513 | 7.45E-02 | [ENSMUST000001963... ©-3.029 | 2.88E-02

| |\ |

3 Ccna2-203 |Ccna2-203 B B protein-coding ENSMUST000001473...| x | T1.564 | 1.55E-01 | |ENSMUST000001473...| x | *-5.622 | 1.62E-06
4 Cena2-202 | [0 ] retained intron | » ‘ ‘ = Il
1
5 Ccna2-204 1 processed transcr... ENSMUST000001565... | * | #1.424 | 1.00€00 - |

CCNAZ2 is silenced after birth in the mammalian heart and its constitutive expression enhances cardiomyocyte proliferation
resulting in cardiac hyperplasia.

..| Transcript Protein %!| Schematic *'| APPRIS *'| Biotype *'| transcripts day4 vs dayl +/ Add/Remove column(s) | § transcripts day23 vs dayl &

1D xlE)g_r s AXVEXPE... 1 XI| 1D "IE)_(gr... XIVEXpr ... X

1 E2f2-201  |E2f2 isoform 1 | I PRINCIPAL:1  |protein-coding ENSMUST000000617...| (O | *1.698 | 4.92E-03 | |[ENsmusTO... | O | +-1.972 | 4.16E-03
2 E2f2-202 processed transcript

E2F2 has been shown to promote adult cardiomyocyte proliferation.
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44441 Transcriptomics, proteomics, metabolic changes in postnatal mouse heart
N

Compare your analysis to
pre-computed datasets

Analysis Match — OmicSoft Lands

— Sample to Insight
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33835 Introducing Analysis Match

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

Expression Analysis - Mouse RNA-seq High Insulin vs untreated FORO.0L e ol i
Summary | Canonical Pathways ' Upstream Analysis | Diseases & Functions | Regulator Effects | Usts | My Pathways | Molecules | Analysis Match | SRy E -
Upstream Regulators  Causal Networks | ﬁ
S I « T Actvation 2-5¢...(6.067 - 3.803 (p10f29) | L8 B iy More info —— —
— ———— - AS3/Remove | o —
Maste,, ¥ |Ex. Par, v xlpe, vix Net, v x|Tar, v x = S — —
| ceseo +2.253  [ranscript...| C.....al 6 |2 z 1.00E-04 an23s [235(6)  [6la) . e —
msk +-1812 [kinase soalll i 1396-17 |1.00E-04 [*...ane6 Js 1) b | Match a aInSt o By
| 10-chiro-if hemical ... [ 1....all3 |2 B3.77€-20 [1.006-04 |*...aN75 [75(3) R so—— L NEY
benzylaminf Ichemical ... [b.....al 4 [2 5.406-20 [1.00E-04 |[*..an75 [75 (@) 3 bes g
- o —— -

|n'§( lenzyme [ E....ans |2 13 252622 [8.90€-03 an206 Los s |8 > By
UBAL 12339 lenzyme a6l 3 1.74€-43  |1.00E-04 all 545 [sas(61) |6 £ pe—
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Selected/Total rows - 0 / 2833 — .:E—‘

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

— Sample to Insight
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00000 Analysis Match combines knowledge with data
— QIAGEN
Arra:y- Express Journal articles Clinical Trials
Geo = SRA COSMIC ==
= 1ceA = = vep QMM
= LINCS - =
Etc. = - Etc.
>6.7 million c 2 QA
Reprocessed using curated g uration
the same pipeline Findings @ @
>52,000
comparison datasets .
Array Studio Built from PATHWAY ANALYSIS
>300,000 samples l

+ Biological analyses of
each dataset

» Compare your analysis
to all OmicSoft analyses

— Sample to Insight
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sssse >52,000 comparison datasets from OmicSoft Lands in IPA

— QIAGEN

OmicSoft Lands. expression data in IPA

Gene Expression:
RNA-seq
Microarray

>300,000
‘ samples

Land

Platform

— Sample to Insight
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What >52,000 Land Comparisons represent

— QIAGEN

— Sample to Insight

DiseaselLand

HumanDisease (7886)

* 486 diseases

« 245 tissues

* 64 expression platforms
1162 RNA-seq datasets

MouseDisease (7425)
297 diseases

« 207 tissues

» 53 expression platforms
1650 RNA-seq datasets

RatDisease (743)
34 diseases
54 tissues

LINCS (28,234)
e 23celllines

* 374 chemical treatments or gene overexpression
« 226 different targets (or groups of target genes)

OncolLand

OncoGeo (2228)

+ 135 cancers

72 tissues

* 41 expression platforms
+ 353 RNA-seq datasets

TCGA (4789)

* 33 cancers

o 27 tissues

» 385 different mutational status / clinical
signs

Pediatrics (444)

* 47 cancers

o 23 tissues

Metastatic Cancer (81)
+ 27 cancers
+ 18tissues

Hematology (1013)
36 cancers
10 tissues

Transcriptomics, Proteomics and Metabolic Changes in Postnatal Mouse Heart analyzed with IPA and OmicSoft



OmicSoft datasets stored and analyzed in IPA

. Project Manager

[~z soxr J[seanc [ rervesn

= [ Libraries [t
- EH6) OmicSoft
. = Oncoland

. [#[E3 MetastaticCancer

#-[E8 OncoGEO

. ®[= Pediatrics

@[ TCGA
. B[ Diseaseland
& [E Hematology

#-[E3 HumanDisease

BHE LINCS

@ [E MouseDisease

#[E RatDisease

#E3 Ingenuity Canonical Pathways
& & My Pathways

Ingenuity Tox Lists

- & My Lists v

— Sample to Insight
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Analysis Match: Postnatal mouse heart day 23 vs. precomputed datasets

000
— QIAGEN

Looking for a similar pattern at CP (Canonical Pathways), UR (Upstream Analysis), DEA
(Downstream Effect Analysis) and CN (Causal Network) Ievels

Expnsalon Analysis - mRNAs day23 vs dayl fc2 q0.05 minl0
Summary | Canonical Pathways | Up Analysis \ D & Functions \ Regulator Effects | Networks | Lists | My Pathways | Molecules \
: _ 2 U‘ z-score overall.. [100 0 - 44.73 (pl of 229) vj [0 [ uMore Info
i | Analysis Name Yprmvxlvx_vx,vx.vx_vx_'rx,vx.vx.vx‘.vxlrvx.vx v X
i| transcripts day9 vs day4 fc2 qHeartDev... | 56.57 [32.44 [55.43 [2.92... 56,93 |~
i 3- normal control [bone marchouseDns...lnotm‘.. bone...|Treat...|Geno...|https... 31.62 [52.57 |55.12 [1.12... ..|46.40
3- acute myeloid leukemia (LA} logy acute hem... |Treat.../Tran... 51.96 |38.04 [54.82 [5.48... ..|52.39
4- normal control [peripheral [HumanDi... [norm... perip...|Treat...|Dise... |http:... 38.73 |48.67 2.26.../46.33
2- normal control [fetal brain) |HumanDi... \norm... fetal ... |Treat.../CellC... https... 31.62 |48.67 |5 .. |44.69
3~ ankylosing spondylitis [perilH Di. |ankvi.... perip...[Treat...|Dise... |http:... |51.30 38.73 |51.30 .|147.05
J111e_PMA_vs_DMSO - 2019-with Satis... | 45.88 43.59 |53.80 .|52.68
J111e_PMA_vs_DMSO - 2019-Sa(ishPllla...| 45.88 43.59 [53.80 |5 7.49.../52.68
3- lung adenocarcinoma (LUA[HumanDi... |lung ... lung [Treat..[Sam... |https... 30.00 [50.00 |52.62 [6.62... ..|5.56...[44.79
4- normal control [fetal brain] |[HumanDi... [norm... fetal ...|Treat...|PreT... |htps... |51.30 38.73 |50.00 |52.51 |1.76... 5.64...|46.50
1- normal control [bone marrdMouseDis... norm... bone... Treat...[Geno... https... 60.70 36.06 (47.30 |52.02 [3.97... ..|9.97...|44.81
3- normal control [fetal brain] |[HumanDi... |nom|... fetal ...|Treat...[CellC...|https... |51.30 33.17 [52.57 |51.76 [5.03... ..|9.46...146.45
1- normal control [bone marrdMouseDis... norm... bone... |CellT... |CellT... |https... [51.30 40.00 (41.36 [51.70 [1.69... ..|8.9E... |[43.64
1- multiple myeloma [bone m{OncoGEO |muki... bone...[Treat...[Tran... |http:... 41.23 [34.41 [51.53 [6.62... ..|6.5E... |43.65
1- skin melanoma (SKCM) [skilOncoGEO skin ... skin  |Treat.../Sam... |https...|45.88 41.23 (47.30 [51.10 [4.06... ..11.75...146.55
1| 1- breast carcinoma [breast] 10ncoGEO |brea‘.. breast |Treat...|Tran... |https... 6 39.74 [51.05 |8.16... 4.69...|141.36
21134- hepatocellular carcindLINCS |hepa..., mTOR |liver |[Treat...[Trea... https... 45.83 [32.44 [50.94 |5.88... . |1.73...|44.62
9- normal control [embryo] inﬂMouseDis.‘.lnorm... embr...|Treat...|Geno...|https... ) [38.73 [39.74 |50.84 [1.82...] 3.24...|38.87
23390~ hepatocellular carcingLINCS 'hepa...mTOR |liver |Treat...Trea... htps... 41.23 [36.27 [50.60 [1.04...|3 ..|1.32...139.66
21145- hepatocellular carcingLINCS |hepa... CHK1 |liver |Treat...|Trea... [hups... 46.90 (30.35 [50.50 |3.72... ..|6.05... |44.27
3- insulinoma [pancreatic islet{RatDisease linsuli... panc... |Treat...[Trea... |https... 38.73 |45.88 |50.47 |6.46... 4.52...138.57
20954~ hepatocellular carcingLINCS |hepa... PDK1 |liver |Treat.|Trea...|hups... 41.23 |44.43 |50.25 [9.55...] ..[1.93...|41.21
4- normal control [bone marrgMouseDis... \norm... bone... Treat.../Geno...|https... 31.62 |50.00 [50.19 |2.49... ..{1.37...[43.40
3- normal control [bone mancMouseDis.v.|norm... bone...|Othe... |Geno...[http:... 40.00 {42.92 |50.18 14.97... ..|2.2E... |35.76
[ 2- normal control [cerebral or{HumanDi... [norm... cere... (Treat...[Sam... |https... 41.23 (42.92 (50.01 |2.3E... ..|1.26... [42.74
3- head and neck squamous ¢OncoGEO |head... alveoli |Treat...[Tran... [https... 45.83 [28.10 (49.85 [3.01... «[3.02...141.64 | |
14342~ normal control [breas/LINCS Inorm....|CDK... |breast [Treat...|Trea... |httos... z 24.49 147.30 149.58 14.97... ..14.14...140.36 |~
Selected 0 / 45630
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44444 Analysis Match: Postnatal mouse heart day 23 vs. precomputed datasets
IAGEN

Filtering with unique criteria on overall Z-score indicating highest similar pattern possible between
day 23 vs day 1 and others precomputed analyses.

Expression Analysis - mRNAs day23 vs day1 fc2 q0.05 minl
Summary \ Canonical Pathways \ Upstream Analysis \ Diseases & Functions\ Regulator Effects \ Networks \ Lists \ My Pathways \ Molecules \

cusTomize TABLE JFFNRETS iMore Info

DE (z-s... VX z-s.. ® X
50.00 |60.24

|Analysis Name /| Proj... ¥ "|case.diseasestate T X| case.tissue T X/ comparisonca... T XIC... LIRS

4- acute myeloid leukemia (LAML) [hematopoietic tissue] Transfection_ CARM1 s 970 {Hematology gacute myeloid leukemia... |lhematopoietic tissue |Treatment vs. Control ]6070

Z-score % > 60

— Sample to Insight
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00000
00000
— QIAGEN

— Sample to Insight

Analysis Match: Postnatal mouse heart day 23 vs. precomputed datasets

Highest similarity at Canonical Pathways, Upstream Regulators, Causal Networks and Diseases
& Functions is found with a cancer dataset.

m MRNAs day23 vs ...

[im 4- acute myeloid...

g £

(= 2

Z z

& s

Y T

CP Mitotic Roles of Polo-Like Ki
DE Checkpoint control

UR NELFE

UR NELFCD

UR NELFA

DE Alignment ofchromosomes“'
UR SAFB

UR NCOA3

UR DNASE2

DE Chromosomal congression
CN ACTB

CN AZI2

CN CDKN2D

CN IFIT2

CN OPTN

DE Synthesis of lipid

DE Fatty acid metabolism

DE Recruitment of blood cells
CP Oxidative Phosphorylation

Metadata |
4- acute myeloid leukemia (LAML) [hematopoietic tissue] Transfection CARM1 s 970
[/ xev x| vALUE
case.celitype myeloblast

case.diseasestate
case.sampleids
case.samplematerial
case.samplesource
case.tissue
case.transfection
case.treatment
case.treattime[days]
case.treattime[hours)
comparisoncategory
comparisoncontrast
comparisonid
comparisonindex
comparisontype
control.celitype
control.diseasestate
control.sampleids
control.samplematerial
control.samplesource
control.tissue
control.transfection
control.treatment
control.treattime[days]
control.treattime|hours]
downregulated log2 cutoff
genemodelid

length

observation name
organism
platformname
projectname
sampledatamode

|acute myeloid leukemia (LAML)
GSM2773098:GSM2773101:GSM2773104
|unsoﬂtd cells

myeloblast

|hemnopo-em tissue

CARM1 shRNA2

|Transfection_CARM1 shRNA2

|Trea|mem vs. Control

|Tuns1ec|>on => CARM1 shRNA2 vs control shRNA
GSE103528.GPL18573.DESeq2. test4

lo70

DESeq2.v1.10.1.05.v101316

Imvelobhu

acute myeloid leukemia (LAML)
|GSMZ773099.CSM2773lOZ.CW2773I05
unsorted cells

|mv(lobhsl

hematopoietic tissue

|controt shRNA

Transfection_control sShRNA

|-1.0878
OmicsoftGene20130723
[30373

— Acute Myeloid Leukemia

— > CARM?1 shRNA vs control shRNA

4~ acute myeloid leukemia (LAML) [hematopoietic tissue] Transfection_CARML s 970

Ihuman
NGS.lllumina.NextSeq500
|cse103528
RnaSeq_Transcript

— > GSE103528
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What we know about CARM1...

— Sample to Insight

CARM1 is an important regulator in embryonic development and cellular differentiation.

+ CARM1 is “Co-activator-associated arginine methyltransferase 1”

+ CARM1 adds asymmetric dimethylation to arginine residues in histones, with specificity for H3R17 and H3R26
and other protein substrates (RUNX1, and members of the SWI/SNF,...).

+ CARM1 regulates critical cellular processes such as RNA splicing and autophagy.

* In solid tumors, overexpression of CARM1 correlates with cancer cell proliferation, metastasis, and poor
survival outcomes.

[ Human & BECICRIPRIETN RefSeq 4 View GTEx human tissue expression (Land Explorer) More Info
CARM1  Chromosome: 19; Location: 19p13.2
_r | 1N | | 1 1l |l ! &
i Uy ! 1 " 1 J
Domains fe N ——
AdoMet_MTases Length
—— (# of AA's) # of findings

CARM1_NM_199141.1 | CARM1-201 T I I 608 2
CARM1 variant X1 | CARM1 isofo... j T T —T—_— - 585 1
CARMI V| CAPSIH 45k =) 447

Descriptions from External Databases

Entrez Gene Summary: This gene belongs to the protein arginine methyitransferase (PRMT) family. The encoded enzyme catalyzes the methylation of guanidino nitrogens of arginyl residues
of proteins. The enzyme acts specifically on histones and other chromatin-associated proteins and is involved in regulation of gene expression. The enzyme may act in
association with other proteins or within multi-protein complexes and may play a role in cell type-specific functions and cell lineage specification. A related pseudogene
is located on chromosome 9. [provided by RefSeq, Aug 2013]

Transcriptomics, Proteomics and Metabolic Changes in Postnatal Mouse Heart analyzed with IPA and OmicSoft



Unique analysis sharing similar pattern with mRNA day 23 is GS103528

— QIAGEN

— Sample to Insight

GSE103528: CARM1 is essential for myeloid leukemogenesis but dispensable for normal
hematopoiesis. Greenblatt SM et al. Cancer Cell, 2018.

+ 3 leukemia cell lines treated with short hairpin inhibition of CARM1 or short hairpin scramble control.

+ Knockdown of CARM1 impairs cell cycle progression, induces apoptosis and downregulated E2F target genes
in leukemia cell lines

Hypothesis: CARM1 may be involved as well in the post-natal mouse heart biology

Transcriptomics, Proteomics and Metabolic Changes in Postnatal Mouse Heart analyzed with IPA and OmicSoft



Knockdown of CARM1 induces a similar program to day 23 post-natal heart

= = Upstream Regulators

Entity Name

SRT3
NCSTN
CCNDL
RASLE

ATy - ' Canonlcal PathwayS Activation z-score [ -71 Dlseases & Functlons

-4.093

SSESS touyType

PIGER2
2r3

gt
= E
© g
%s
v
<
)
-

Entity Type

Entity Name

mRNAs day23 v...
| 4- acute myelo

Entity Name

Estrogen-mediated S-phase Entry
Cyclins and Cell Cycle Regulation
Mitotic Roles of Polo-Like Kinase

Checkpoint control
DNA replication
M phase of tumor cell lines

Cell Cycle Regulation by BTG Family Proteins
Superpathway of Cholesterol Biosynthesis
Chol W (via 24,25-dihydrolanost

R R R R/ Entity Type

Cell death of ventricular myocytes

M phase

Metabolism of DNA

e of cells

Congenital heart disease .
Cell death of immune cells .
Ventricular septal defect .
Cell death of tumor cell lines
Synthesis of lipid .
Fatty acid metabolism

Function of muscle .
Muscle contraction .
Cytotoxicity .

[aNaNaNaNaNe)
TTTVTVUU
o
m

Cholesterol Biosynthesis |
Chols | NI (via D¢

ﬁ
CP Glutathione-mediated Detoxification |
i CP Type | Diabetes Mellitus Signaling .
[
1

[a)

b
o
m

[a}

©
o
m

o
m

jelie)
mm

CP Inflammasome pathway .
CP TREML1 Signaling

CP Neuroinfi ing Pathway

CP Cell Cycle: G2/M DNA Damage Checkpoint Regulatio .
CP Cell Cycle: G1/S Checkpoint Regulation

CP Calcium-induced T Lymphocyte Apoptosis
CP Role of Pattern Rec Receptors in

o
m

o
m

o
m

o
m

g

g
4
R

SESSSSSSSSESSSSSSSSSSSSS
ZFE3QE;ASCEICESLSEES
THEEEHE T

UR SAMSNI
J{ UR DOX58 i
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4444 Upstream Regulator Analysis indicates inhibition of cell cycle progression
N

All upstream regulators (only transcription factors) predicted to be inhibited and activated at day
23 vs day 1

L _
—@» Cell cycle progression
e —@p decreased

— Sample to Insight
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CARM1 itself is downregulated in post-natal mouse heart at day 23

00000
IAGEN

— Sample to Insight

CARM1 (down-regulated) is connected to transcription regulators and induces a decrease of
cycle progression at day 23

Cylopiasm.
PRERO1

" >
Nucleus

%’W Cell cycle progression
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Activation of CARM1 may allow cell cycle to progress again

— Sample to Insight

CARMM1 is upregulated at day 4 and is driving increase of cell cycle progression

== Cell cycle progression

Hypothesis: activating
CARM1 at day 23 would
re-initiate cell cycle
progress

Transcriptomics, Proteomics and Metabolic Changes in Postnatal Mouse Heart analyzed with IPA and OmicSoft



4433 Transcriptomics, proteomics, metabolic changes in postnatal mouse heart

Visualize the connections of
important genes in fetal heart
and post-natal mouse heart

OmicSoft

— Sample to Insight

Transcriptomics, Proteomics and Metabolic Changes in Postnatal Mouse Heart analyzed with IPA and OmicSoft



Expression of important genes in GTEX and connections to predictions

00000
00000
— QIAGEN

CARM1, PPARGC1A, and PTGER2 expression profile in normal heart tissue or in blood

Heatmap of Log2(FPKM+0.1) by Tissue

PPARGC1A is enriched in heart

PPARGC1A

and predicted to be activated at day 23

©

c
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PTGERZ2 is not enriched in heart

PTGER2

and predicted to be inhibited at day 23

Tissue Detail Type

Il Heart - Atrial Appendage
W Heart - Left Ventricle
I Whole Blood

83505-WS-9280ISYPL-X31D
33IVOL-WS-9ZZL-OHLN-X3 LD
BANJS-WS-9Z50-AOMJ-X3 1D
VZSdE-WS-9CV0" LAEX-X3LO
rdZSS-WS-9220-98SEL-X31D
NHBAY-WS-9Z80"9INSA-X3LO
SOGIZ-NS-9250-0S30-X3 1D
ZJEIZ-NS-92E0-THXO-X3 1O
18MMP-INS-9280-S24Z-X31D
IPNIS-WS-9ZYO-HIXEL-XI LD
ADOAYWS-9290-QLLZ-X31D
LADHSG WS-9ZE0"IN8YL-XILO
VOHEE-WS-92E0-WIHO X319
GAZIS-NS-9ZZOHXIEL-XI LD
3998¥-WS-9ZL1-PLOXX31O
ZSANE-WS-9ZLO- I TIMX3LO
1918V-WS-92L0"HYYd X319
MISGIZ-WS-9Z¥0-TAQD-X3 1D
S4EIZ-NS-9ZE0"NAQD-X3 1D
FAMMY-WS-9280-D1dZ-X3 1D
MEBONSG-WS-9ZZ1-ISVPL-X3 1D
AJEIT-NS-9ZEL-LNLN-XI LD
9NNGS-WS-S000-SXLEL-XI LD
BWOUY-WS-S000-¥BYZ-X3 LD
JHAMP-WS-9000-S24Z-X3 1O
XGHEE-WS-S000-OVZO X319
NG60S-WS-9000-OW3 L L-X3 LD
WBONS-WS-9000-ZZ1Z1-X31D
HZZ16-WS-9000-ZXALL-X31D
MBISS-WS-9Z0L-YMAZ-X3 1O
ABNIS-WS-S000-NZOEL-XILO
AJSIZ-NS-9000-PO30-X3 1D
MB60SG-WS-9000-6SMZL-X3 LD
HHEAP-WS-9000-DT6A-X3 LD
LYWNE-WS-9000"SAAM-X3LO
AGHEE-WS-9000-DNOd-X3 1D
IV60S-WS-9000-HSVYL-X31D
ILONG-WS-G000-98SEL-X31O
OALMP-INS-LO00-YO3AX3 LD
3880E-WS-9000-18¥N-X3 1O
AVBOS WS-S000-HOMEL-X3 LD
MAWHZ-WS-5000-Ddvd-X319
JLLLY-NS-9000-VIEA-X3 LD

Tissue Detail Type

Tissue Detart Type | N 10V 100 00 O 0 0 W A O 0 111011
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111 Dynamic correlation with CARM1 in fetal heart
— QIAGEN

COXBB is positively correlated with CARM1 and FTX is negatively correlated with CARM1.

327 Dynamic Correlation RnaSeq_Transcrpt=>Rnateq_Transorpt 8 42 327 Dynamk Correlation RnaSeq_Transapt=>Rnaseq_Transcrpt
P Color by Tasoe OX 5 B . F TX Color by Tssoe e
s =] C S e um
FAMBEC2P 08032 FAMBEC2P - 4 FTX |70 FTX
PIE 08002 PI1E 75 ccoce? ann ccoca?
PODXL 07505 PODXL PCA3 onse PCA3
cPoe 0758 cPxm2 — ARFGEF2 o7 ARFGEF2
MOFI 07845 MOFI = = 38 8 LOC100507117 2720 LOC100507
ANGEL 07%? ANGEL1 g 7 = PIE202 one7 PIEZ02
P2RYE 071 PIRYE - k3 ABCAS N2 ABCAS
DNMIP4Y 07485 DNMIPST & 5 AK128013 9.73% AX12801)
PPPZRIE 07425 PRPIRIB = & a6 5_85_RNA Q7351 5_85_ANA
AXTATIN 07400 AXT4TI%6 g & RHOG ane RHCG
EEFID 077 EEFID b a8 g LRRCES 0745 LRRCES
Caodd) 07312 C2od81 = < ] L NeBP2L24T2 Q1N N4BP2L24T2
POE1B 0N POEB s S s TRIM& 07502 TRIM44
ELK3 07158 EUa L] '] sHa1 27506 sHa1
5827 0714 el E 6 s g LK o7s2 KK8
oYNLTY 07053 OYNLTY ] - & POLRZE amss POLRZE
GPRIITB 07048 GPR1378 g s L w 32 " L HTR28 275% HTRZ8
OR2A7 07046 OR2A7 3 § . - NUP210L amy NUP2IL
EFF 07 EFF 85 = 5 KF168 07551 ¥F168
CRHEP 07001 CRHEP (§ o o g 277 27581 277
Clof26 06%3 Crod26 § 9 3 LOC 100506172 27%15 LOC 100506
KIAAT1S1 06982 KIAATIS) = 3 § - . ™ SLC25A13 073 SLC25A13
AES 06551 AES o . S & < - WFDC1) 27639 WFDCT3
CRP2 06913 CRIP2 ;l(" 5 >_( P08 Q774 P08
TAZ 06502 TAZ o - L 28 PFKFB1 Q779 PFXFBY
PHF2 06363 PHF2 o FLAIS Q7802 FLMIS4G
PGAP 062883 PGAP3 DOX24 o 00X24
80033061 0685 BC03061 a8 WNTS8 o738 WNTS8
EFNAT 06832 EFNAT 26 evizs o752 evzs
IRFS 06218 RFS . L MAPTD2 28005 MAPTD2
LPCAT4 06788 LPCATS Cood6s 08074 CSod66
KRTAPT1 06763 KRTAPT PITPNMI 0 80%¢ PITPNM]
CoXse 06742 COXSE 4 24 RANIP2 2813 RRNIP2
PETII? 06745 PETI? 26 28 3 32 34 36 38 4 26 28 3 32 34 36 38 4 |ero2 Q8249 GPD2
i"E“‘ 0673 PMEPAY CARM1 [RNA-Seq Gene Expression] (LOG2(FPKM+0.1)) CARM1 [RNA-Seq Gene Expression] (LOG2(FPKM+0.1)) YTHOC2 0830 YTHOC2
BXS 06733 TBXS

COXB5B is correlated with CARM1 in fetal heart and is the terminal enzyme in the mitochondria
Py respiratory chain. FTX is a long non-coding RNA is involves in cardiomyocyte apoptosis and is
inversely correlated with CARM1.
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00000
— QIAGEN

Dynamic correlation with CARM1 in post-natal heart

Laminin A is correlated positively with CARM1, TUG1 is negatively correlated with CARM1 in

adult heart.

32 Dynam Cormelation RnaSeq_Transcrot=>RnaSeq_Transarot 10 65 32 Dynamic Correlation RnaSeq_Transcript= >RnaSeq_Transcrpt
P Color by Tissue Color by Tissue P

Gene Comiston  GenelD LM NA B heart - T U G 1 B heart (;::' C:;;"" \;J:G“'D .
g;:g" g ?3‘7 ‘;’;gz“ B heart ventricles 6 B heart ventricles PAPDA 08435 PAPDA
2787 08728 NETE7 9 PHIP 08428 PHIP
ATADIA 087 ATADIA 0 TORIAPY 08375 TORIAIPY
CEP1708 08668 CEP108 = = = co109 08347 cD108
PNPLAS 08645 PNPLAG 3 . P 55 - LRRK2 o813 LRRIQ
GPCY 08585 GPCt = = - LAMP2 Qe3s LAMP2
BCARY 08555 BCAR1 £ £ 8 PUM2 2805 PUM2
cLPT™MI 08468 CLPTMY “ g (L‘E‘ e g JMIDIC o82% iwmc
oNM2 08453 oNM2 g . g s i =y cacos 2820 cx0s
LMNA 08482 LMNA S a S = TCEAT 082% TCEA
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LMNA is correlated with CARM1 in adult heart and is important in structural scaffolding of nuclear
® lamina. TUG1 is a long-non-coding RNA and is participating in hypoxia mechanism in myocardial
injury involving WNT pathway essential in heart development.
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:3::5 Conclusion: Multi-omics analyses in postnatal mouse heart

Some ideas to pursue and hypotheses to test
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Conclusion

— QIAGEN

Secondary analysis in Array Studio of RNAseq data

Bi

— Sample to Insight

Find differentially-expressed genes/transcripts
Send the data to IPA

ological interpretation of the whole transcriptome, proteome, and metabolome

Identify significantly differentially expressed isoforms and their association to post-natal mouse
heart

Generate novel regulatory networks as hypotheses suggesting drivers of the expression changes
observed in postnatal mouse heart.

Compare this analysis across a repository of processed datasets from OmicSoft Lands (Analysis
Match)

Visualize a specific gene of interest in OmicSoft Lands

Transcriptomics, Proteomics and Metabolic Changes in Postnatal Mouse Heart analyzed with IPA and OmicSoft



Thank you for your attention

Questions?
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Customer support and additional resources

— Sample to Insight

Contact us
via email or telephone

A response
within ONE business day

08:00 - 17:00 Pacific
08:00 - 13:00 GMT

Tel:

* Global: +1 (650) 381-5111

e US toll free: +1 (866) 464-3684

*  Denmark toll free: +45 80 82 01 67
* German toll: +49 (0)341 33975301

Email:

AdvancedGenomicsSupport@giagen.com

Websites:
www.qgiagenbioinformatics.com

http://tv.qiagenbioinformatics.com
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