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Motivation
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Microtubule-associated protein 2 kinase
Gene names Marne: MAPK3
Page 2 Synanyms: ERK1, PRKM3
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Motivation

Gene Expression Analysis:

single gene DE-statistic ( t-Test, Anova )

—> easy and intuitively way of representation

single gene based biological interpretation

—> statistic for defined genesets with well-known meaning (GO:BP )
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Representation and Geneset Analysis
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Gene Expression Fingerprinting

Visualisation Tool for Gene Expression Development: “GEDI”

“Gene Expression Dynamics Inspector (GEDI): “Cell Fates as High-Dimensional Attractor
for integrative analysis of expression profiles” States of a Complex Gene Regulatory Network”
Gabriel S. Eichler, Sui Huang and Donald E. Ingber Sui Huang et al.
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Gene Expression Fingerprinting
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Gene Expression Fingerprinting

Self Organizing Maps — expression data to mosaic picture
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Gene Expression Fingerprinting

Self Organizing Maps — expression data to mosaic picture
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Gene Expression Fingerprinting

Genes with high
expression in this sample

Genesets?

AN

Genes with low
expression in this sample
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Gene Expression Fingerprinting
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hypothalamus

heart ventricle ~ mammary gland breast nipple

oral mucosa

cerebral cortex spinal cord

bronchus esophagus tongue salivary gland tonsil

skeletal muscle synovial membrane skin stomach cardiac  small intestine cecum

bharyngeal mucos:  deltoid muscle

kidney cortex spleen lymph nodes thyroid gland
prostate gland testes

urethra penis

“Human body index - transcriptional profiling”

¥

( Neurocrine Biosciences, Inc. 2007 )
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Geneset Analysis

Geneset Analysis

Geneset Collections ( Broad Institue, MIT: “GSEA”)

positional geneset lists, curated genesets, GO genesets (

biological process, molecular function, cellular component)...

INTERFERON GAMA PRODUCTION
mee

A | E] [ C ] E F G H | J K L
251 GROWTH Cenes annote ACYRTE  ALOX12  ALOXISB  APEBI APEBE2 APOAS BBC3 BCART BCLG BIN3
[252| HEART_DEVELOPMENT Genes annot: ALPK3 BMP10 EMP2 CASQ2 CBY1 CENTA2  CITEDZ DYL1 DYL3 ECEZ
|253| HEME_BIOSYNTHETIC_PROCESS Genes annoteALAD ALAST ALAS2 Cox0 COXI5 CPOX FECH MFE2L1 PPOX TSPO
|554| HEME_METABOLIC_PROCESS Genes annote ALAD ALAS ALAS2 BLVRA coxin COXI5E CPOX FECH NFE2L1 PPOX
| 255| HEMOPOIESIS Genes annate ACINT ACYRIB  ACYR2A  ALAS2 BLMK CALCA CARTPT  CD1D CD30 co4
| 256 HEMOPOIETIC_OR_LYMPHOID_ORGAN_DEVELOPMENT — Genes annot: ACINT ACYRIE  ACYR2ZA  ALAS2 BLAK CALCA CARTPT  CDID CO3D ch4
257 | HEMOSTASIS Genes annot: AD0RAZA,  AVPR2 CABPB CD36 CDJOLG D&% ENTPD1  [F10 F12 F13A1
| 258| HETEROCYCLE_METABOLIC_PROCESS Genes annoteALAD ALAST ALAS2 ALDHTLT  ALDHBAT  ASMTL BLVRA COA COoxI0 COxI5
|250| HETEROPHILIC_CELL_ADHESION Genes annot: AMIGO1  AMIGOZ  AMIGOS  CADMI CADM3 CD164 cD209 LGALST  PYRLI REG3A
| 260| HISTONE_MODIFICATION Genes annot: CARM1 CREBEF  EHMTI HDACTD | HDAC11 | HDACE HTATIP HUWE1 JMIDZA  MAP3KIZ
251 | HOMEOSTASIS_OF _MUMBER_OF_CELLS Genes annote ACINT ACYRIE  ACVRZA  AKTI ALAS2 BCL1D CDKE CEBFG DYRK3 ETS1
|262| HOMECSTATIC_PROCESS Genes annot: ABCAT ABCAZ ABCGT ACINT ACYRIB  ACYRZA  AGTRI AIF3 AKRICT  |AKTI
253 HOMOPHILIC_CELL_ADHESION Genes annote AMIGO1T  AMIGOZ | CADMI CADM3 CDA4 CDHS ITGE1 MPZL2 HPTH PKD1
|254| HORMONE_METABOLIC_PROCESS Genes annot: ADM AKRICA  (AKRIDT  ALDHBA1  ALDH9A1  ASMTL EMPG CHSTS CHSTS CYP11A1
| 255| HORMONE_SECRETION Genes annot: CARTRT  FAM3E FAMID GCK GHRH GHRL GHSR ILT1 INHA INHEA
| 266 HUMORAL_IMMUNE_RESPOMSE Genes annot: BCGF1 BCL2 BLMK BST1 BST2 c2 coL2 CCRE cD28 CDa3
1267 ||_KAPPAB_KINASE_NF_KAPPAB_CASCADE Genes annot: APOL3 ATP2CT BCLIO BCL3 BIRC2 BS5T2 CloflBE | CANTI CARDID | CARDS
|258|ICOSANOID_METABOLIC_PROCESS Genes annote AKR1C2 AKRICS  [CD74 CYP2I2 CYPAF2  |CYP4FZ  [CYP4FE  FADSI HPGD LTA4H
EFFECTOR PROCE ; P D40LG
ONSE 1Cenes annati A2 HHAT] DL POAT POAD P oA POBECIE_APOBECIC AQPS RHGDIR
271 IMMUNE_SYSTEM_DEVELOPMENT Genes annate ACINT ACWRIB  ACYR2A  ALAS2 BLMK CALCA CARTPT  CD1D cD30 ch4
272 | IMMUNE_SYSTEM_PROCESS Genes annate ACINT ACYRIE  ACYRZA  AIM2 AKT ALASZ ANYATT APLN APOAT APOAZ
1273 INACTIVATION_OF_MAPK_ACTIVITY Genes annot:DUSP16 DUSP2 DUSP22  DUSPB DUSPS DUSP3 GPS1 GPS2 LA MEBIP
|274|INDUCTION_COF_APOPTOSIS_BY_EXTRACELLULAR_SIGHALS Genes annot: ADORAT | BAX BID BTK CASPBAPZ |CD38 CFLAR CRADD DAP DAP3
275 | INDUCTION_OF_APOPTOSIS_BY_INTRACELLULAR_SIGMALS Genes annot: ABL1 AP BAX BCL3 BRCAT C1GorE CDKNTA  CHEK2 CIDEA CIDEB
| 276 INFLAMMATORY_RESPONSE Genes annot: ABCF1 ADORAT  ADORAZA  ADORA3  AFAPIL2  AGER AHSG AIF1 ALOXIS  ALOXGAP
277 | INNATE_IMMUNE_RESPONSE Genes annote APOAL APOBEC3F |APOBEC3G BCLID CADMI CD1D CEEPG COLEC12  CRTAM DEFE1
[278|INOR GAMIC_ANION_TRANSPORT Genes annot: BEST! CLCH4 CLIC CLIC3 CLICS FirD1 FX¥D3 GLRAI MMURT SLC1344
[279(INSULIN_RECEPTOR_SIGNALING _PATHWAY Genes annot: AKT AP3S1 BAIAP2 BCART FOXC2 FOXO4 GAB1 GRB1D GREZ IGF1R
250 INTERACTION_WITH_HOST Genes annat: ACE2 ALB c9 CD203 cDa1 CLEC4M  |DERLI HS35TE  |HS3STE  (ITCH
281 | INTERCELLULAR _JUNCTION_ASSEMBLY Genes annot: C09 GJA1 GJAd BJAS GJCT J03 PARDEB | TJP1 TLH1 TLNZ
282 | INTERCELLULAR_JUNCTION_ASSEMBLY_AND_MAINTENANCI Genes annot: CD3 GJAl GlAd GJAS GJCT GJ03 PARDEA | PARDEE | PRKCI TIP1
|283| INTERFERON_GAMMA_BIOSYNTHETIC_PROCESS Genes annot: CO276 CEBPG EBI3 IL126 IL1g 127 IMHA INHEA TLR3 TLR?
54 Genes annot: CO27E CEEPG 3516 FOXOG L1224 |LI2F [RE | o7 H.A [[HEA
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Geneset Analysis

Geneset Analysis

Hypergeometric distribution

IMMUNE RESPONSE AlM2 ANXATL  APLN APDAT APQAZ  APDA4  APOBEC3F APOBEC3G AQRY

P := how likely is it to
obtain more overlap
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influenced by correlation
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Geneset Analysis
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Tissue Cartography
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Cartography

hdipose tis. omentaose tis. subcutane

44 tissues
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cerebral cortex hypothalamus

lung bronchus

bharyngeal mucos:  deltoid muscle

urethra

penis

b cells

spinal cord

skeletal muscle synovial membrane

spleen

cerebellum

t cells bone marrow

thymus gland

amygdala

heart ventricle ~ mammary gland breast nipple

.
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oral mucosa

esophagus tongue salivary gland tonsil

stomach cardiac  small intestine cecum

ol

lymph nodes

thyroid gland ovary

g

prostate gland

testes
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“Human body index - transcriptional profiling”
( Neurocrine Biosciences, Inc. 2007 )
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Cartography

44 tissues

Phd - pharyngeal mucosa
DM - deltoid muscle
SkM: sheletal muscle
Syn - synovial membrane
Skn : skin

Sto - stomach cardiac

5in : small infesine.

Cec : cacum

[ - kidney corfex

Liv - liver
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Cartography

44 tissues
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Cartography

20 brain tissues
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Cartography
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Cartography

Adaption to miIRNA expression data ( Liang et al. 2007 )
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Thanks to

« PD Dr. Hans Binder @/Em
4’;
 Prof. Dr. Werner Dilger @

CHEMNITZ

* Helmholtz Initiative and Networking Fund JHTGRADE
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