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1.1.4. Molekulare Regulation der Selbsterneuerung

1.1.4.1. Intrinsische Faktoren (zellautonom)
- Transkriptionsfaktor Netzwerke, DNA-RNA Polymerase I
und Telomerase
1.1.4.2. Extrinsische Faktoren (parakrin)
-Signallibertragungsmechanismen

1.1.4.3. Stammzell-Nischen (bereits besprochen)
-Zell-Zell Wechselwirkungen; humorale und metabolische
Einflisse und topologische Aspekte
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1.1.4. Molekulare Regulation der Selbsterneuerung

1.1.4.1. Intrinsische Faktoren (zellautonom)

- Transkriptionsfaktor Netzwerke, DNA-RNA Polymerase Il
und Telomerase

1.1.4.1.1. Trinity factors

Oct 3/4 - Oct 4 (Gen: pou5f1) POU Domain — homeodomain TF

13 splice-Varianten, 10 Pseudogene
Nanog a homoedomain TF 11 Pseudogene in Hominiden
Sox2 = SRY-like box 2 (SRY = Sex determining Region Y) a HMG-box TF
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Das Netzwerk der ,trinity factors” zur Erhaltung der Pluripotenz

Georg Weitzer

Regulation des oct4 Genes ... bereits im Oozyten (maternally) exprimiert
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Figure 2 Genomic structure and transcriptional regulation of the mouse Oct4 gene. The diagram represents ~24 kb of the genomic region

sumounding the Octd gene [62]. The gene has five exons, depicted as blue boxes. The identified upstream regulatory regions include the

promoter, proximal enhancer, and distal enhancer, The sizes of the regulatory elements are stretched to enhance clarity. The transcription factors

bind to these regions, and are shown above within colored boxes; they either activate (green box) or repress (red box) transcription

HRE = hormone responsive element; 5p1 = GC-rich site recognized by the Sp1/5p3 family of transcription factors. CR1, CRZ, CR3, and CR4 are
conserved regions (CRs) at the 5" upstream region of the Ccrd gene,

13 splice-Varianten und 10 Pseudogene !

Regulation des nanog Gens: durch die Histone acetyltransferase Myst2, BCatenin, Tcf, Lef, T)
und des sox2 Gens kaum bekannt
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Der Einfluss der Oct4 Proteinkonzentration auf die Selbsterneuerung
,Oct4-dosage effects” oder ,,nuclear dwelling kinetics”

Figure 6. Functions of Oct-3/4 in pluripotent stem cells. Relationship
between Oct-3/4 expression level and stem-cell fate.

To maintain the undifferentiated stem-cell phenotype, Oct-3/4 expression
must remain within plus or minus 50% of

normal diploid expression. If Oct-3/4 expression is increased beyond the
upper threshold level, differentiation is triggered into primitive

endoderm or mesoderm. If Oct-3/4 expression is decreased, stem cells are
redirected into the trophectoderm lineage.

doi:10.1038/74199

Quantitative expression of Oct-3/4 defines differentiation, dedifferentiation or self-
renewal of ES cells

Hitoshi Niwa Jun-ichi Miyazaki & Austin G. Smith
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Figure 5: Schematic illustration of Oct4-paGFP kinetics and cell lineage allocation in
the early mouse embryo.

From Oct4 kinetics predict cell lineage patterning in the earl ian embryo

Figure 5. Schematic illustration of Oct4-paGFP kinetics and cell lineage allocation in the early mouse
embryo. Different accessibility of Oct4 DNA binding sites among cells, possibly due to a differential
chromatin structure, the presence of an excess of another factor that blocks access or the absence of a
cofactor required for high-affinity binding, results in segregation of Octd-paGFP kinetic properties before
lineage allocation. Cells with slower kinetics and a large immobile fraction divide more frequently in an
asymmetric manner during the 8- to 16-cell transition, contributing more cells to the pluripotent cell
lineage, whereas cells with faster kinetics and a small immobile fraction contribute more cells to the
extra-embryonic lineage through symmetric divisions.
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1.1.4. Molekulare Regulation der Selbsterneuerung

1.1.4.1. Intrinsische Faktoren (zellautonom)

- Transkriptionsfaktor Netzwerke, DNA-RNA Polymerase Il
und Telomerase

Esrrb KIf4, STAT3, Sall4, Pafl ...... ......2> Oct 4
STAT3, Brachyury (T)....cccccveeevvverevennene. 2 Nanog
KIf4 (?), MiR21...ccvicrecieciecieecreereeeeenne ™ SOX2

Esrrb ... oestrogen-related receptor beta,

Paf 1 ... DNA-RNA-Polymerase complex
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Das erweiterte Netzwerk der ,trinity factors” zur Erhaltung der Pluripotenz

Einfluss auf Oct4 Sox2 Nanog
Protein-Protein Wechselwirkung
re

PI3K ... Phosphoinositid-3-Kinasen
KIf4 ... Krippel-like factor 4

Tbx3 ... T-box factor 3

GCNF ... Germ cell nulcear factor

Tcf3 ... T cell factor 3
STAT3 ... Signal transducer and activator of transcription 3 Q

Pafl ... RNA-Polymerase Il binding c omplex

1gf II ... Insulin-like growth factor ;
Georg Weitzer
A parallel circuit of LIF signalling pathways maintains
pluripotency of mouse ES cells
Hitoshi Miwa'", Kazuya Ogawa', Daisuke Shimosato'” & Kenjirs Adachi'
nature Vil 460|2 huly 2009 |do £10. 3038/n atureD8TI 3
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Gp130/LIFR-p  Ras/Raf 1gfR
§
g >/ 1. Bindeglied zwischen
B Jak Grb2 PI@)K LIF und Oct4 ... aber nur indirekt
g \ \ l 2009 publiziert;
(=) erste Hinweise bereits 1981
24 Stat3 MAPK Akt
l l Grb2 ... growth factor receptor binding protein 2
Kit4 Thx3 Jak ... Janus activated kinase

Stat ... Signal transducer and activator of transcription

' PI3K ... Phosphoinositid-3-Kil n P ylinositol
o) KIf4 ... Krippel-like factor 4
e S, S Tbx3 ... T-box factor 3

— Nanog Akt ... Protein kinase B (PKB)
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Das erweiterte Netzwerk der ,trinity factors” zur Erhaltung der Pluripotenz

Zielgene von Oct4, Sox2 und Nanog

$
&
ng@ O v\‘\ T ”Q ... und dann eben noch
Nanog

Esrrb ... Estrogen Related Receptor beta

Cdk6 ... cyclin dependent kinase 6

Cdc25A ... cell division cycle 25 homolog A (a phosphatase)
eomes ... eomesodermin, a T-box transcription factor

miR ... micro RNA

Tcf3 ... T cell factor 3
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