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mTOR-S6K Signaling Pathway £

S6K1 / S6K2 isoforms : From two different genes
P85 S6K1 / p70 S6K1 / p31 S6K1 : Alternative splicing variants
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NTD: Nterminal domain; CTD: C-terminal domain; NLS: nuclear localization signal;
Pro: proline-rich domain; P: phosphorylated residue.
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letters to nature

Absence of S6K1 protects against
age- and diet-induced obesity while
enhancing insulin sensitivity
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Question.

1. What is the mechanism underlying physiological
functions of S6K1?

2. Can S6K1 act as a transcriptional regulator?
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1. Nuclear translocation of p70 S6K1.
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2. S6K1 phosphorylates H2B in vitro.
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4. S6K1 is required for H3K27 trimethylation.
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S6K1 Plays a Critical Role in Early
Adipocyte Differentiation
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Crosstalk between Histone Phosphorylation and Other Modifications
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7. S6K1-mediated H2BS36Ph is required for EZH
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Epigenetic Regulation of Adipogenesis
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8. S6K1-mediated H2BS36Ph suppresses Wnt ger
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11. Expression of adipogenic genes in S6K1 knot
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_ (Weight)
BMI (body mass index) = W
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13. P-S6K & histone modifications in human W/
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Summary & Conclusion
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Cytoplasm

Wnt Gene
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H2BS36p H3K27me3

Nucleus

Promotion of adipogenesis by S6K1 is mediated
through the regulation of a complex epigenetic
network, triggered by S6K1 nuclear translocation
and H3K27 trimethylation by EZH2.

S6K1 binds to and phosphorylates H2B at serine 36,
promoting H3K27me3 by EZH2.

H3K27me3 acts at the Wnt6, Wntl0a, and Wnt10b
gene promoters to block their expression.

In turn, inhibition of Wnt gene expression leads to
upregulation of PPARy and C/EBPa, inducing
increased adipogenesis.

Consistent with these findings white adipose tissue
from S6K1-deficient mice has no detectable
H2BS36p or H3K27me3, while exhibiting enhanced
Wnt gene expression.

Critically, the extent of H2BS36p and H3K27me3
from adipose tissue of mice maintained on a high
fat diet or from obese humans, correlates with their
body mass index.

These findings place S6K1-dependent H2BS36p as a
key regulator of H3K27me3 during the commitment
of mesenchymal stem cells to the adipogenic
lineage.
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