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mTOR-S6K Signaling Pathway 
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mTOR-S6K Signaling Pathway 

NTD: Nterminal domain; CTD: C-terminal domain; NLS: nuclear localization signal; 
Pro: proline-rich domain; P: phosphorylated residue.  
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 Substrates of S6K1 (Translational Function) 
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 Substrates of S6K1 (Pre-translational Function) 
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S6K1 in Metabolism 
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S6K1 in Metabolism 
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Molecular Roles of p70 S6K in Cytoplasm 
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Question.  
 
 
 
1. What is the mechanism underlying physiological          
   functions of S6K1?  

 

 

2. Can S6K1 act as a transcriptional regulator? 



Part Ⅰ 

 1. Nuclear translocation of p70 S6K1.  
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Part Ⅰ 

 1. Nuclear translocation of p70 S6K1.  
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Histone Post-translational Modifications 

Nature Reviews Neuroscience 8, 355, (2007) 



Part Ⅱ 

Kinases and Histone PTMs 

Sung Hee Baek.  Molecular Cell (2011) 

Fig 1. Kinases that Modify Histones H2B and H3 and Residues Modified 
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Phosphorylation Sites in Histones  

Sequence: http://www.uniprot.org/uniprot/Q16778 Sequence: http://www.uniprot.org/uniprot/Q64524 

Homo sapiens Mus musculus 
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Part Ⅱ 

2. S6K1 phosphorylates H2B in vitro. 
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Part Ⅱ 

3. S6K1 interacts with, and phosphorylates H2B in vivo. 
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Summary 1 
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Nucleus 
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      Nuclear S6K1 directly interacts with, 
and phosphorylates H2B at S36. 

Question: 

Does S6K1 affect other histone 
modificaitons? 

 

Serum 
stimulation 

gain of H2BS36Ph 

S6K1 

? 

S6K1 

mTORC1 

P 

P 

P 

P 



Part Ⅲ 

4. S6K1 is required for H3K27 trimethylation. 
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S6K1 in Metabolism 

LarissaS.Camevalli et al. Developmental Cell (2010) 
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Adipogenesis from Mesenchymal Stem Cell line 
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4. S6K1 is required for H3K27 trimethylation. 
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4. S6K1 is required for H3K27 trimethylation. 
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Histone Phosphorylation and Crosstalk  

Crosstalk between Histone Phosphorylation and Other Modifications 
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7. S6K1-mediated H2BS36Ph is required for EZH2 effects. 

  
 

   H2B-WT    : Normal H2B  
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Part Ⅲ 

Summary 2 

    S6K1-mediated H2BS36 phosphorylation 
    promotes H3K27me3 during adipogenic  
    commitment. 

What genes are suppressed by S6K1-
H2Bp-H3K27me3 axis during adipogenic 
commitment? 
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Epigenetic Regulation of Adipogenesis 



Part Ⅳ 

8. S6K1-mediated H2BS36Ph suppresses Wnt genes expression. 

RT-qPCR 
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8. S6K1-mediated H2BS36Ph suppresses Wnt genes expression. 
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Part Ⅳ 

11. Expression of adipogenic genes in S6K1 knock-out mice. 
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12. Histone modifications in S6K-deleted mice 

S6K-/-    WT 

S6K K.O. mouse Obesity-induced mice 

1       2        3       4        5         1        2       3        4        5   

NCD HFD 

P-S6K1  

H3K27me3  

H2BS36p 

S6K1 

H2B 

H3  

S6K1  

Actin  

H3K27me3  

H2BS36p 

H3  

H2B 

Yi et al., Mol. Cell, 2016 



Part Ⅳ 

13. P-S6K & histone modifications in human WAT 

# Height Weight BMI Gfoup 

1 161 75 28.93 Overweight 

2 155 64.9 27.01 Overweight 

3 153 56 23.92 Overweight 
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𝐵𝑀𝐼 𝑏𝑜𝑑𝑦 𝑚𝑎𝑠𝑠 𝑖𝑛𝑑𝑒𝑥 =  
(𝑊𝑒𝑖𝑔ℎ𝑡)

(𝐻𝑒𝑖𝑔ℎ𝑡)2
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Normal                        18.5 ~ 22.9  
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13. P-S6K & histone modifications in human WAT 
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Summary & Conclusion 

- 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, Wnt10a, and Wnt10b 
gene promoters to block their expression.  

- In turn, inhibition of Wnt gene expression leads to 
upregulation of PPARγ and C/EBPα, 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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