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Outline: Interleukin-6 signal transduction and its regulation

Part 1: Molecular mechanisms of IL-6 signal transduction

Part 2:   Regulation of IL-6 signal transduction

• Half-lifes of the signaling components

• Polar expression of IL-6 receptor-α (gp80)

• IL-6 receptor-α shedding 

• Internalization of the ligand/IL-6 receptor complex (desensitisation)

• Phosphotyrosine-phophatase SHP2 deactivates receptors, JAKs and STAT3

• SOCS proteins (suppressors of cytokine signaling) are feedback inhibitors

• Protein inhibitors of activated STATs (PIAS)

• Cross-talks between JAK/STAT signaling and proinflammatory cytokines (IL-1, 

TNFα)

 STAT3 and NF- B compete for an overlapping response element

 IL-1 stabilizes SOCS3-mRNA

 IL-1 accelerates the internalization of the signal transducer gp130
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Half-lifes of proteins involved in IL-6-type cytokine signaling

COS-7 cells were pulse-labelled with [35S]methionine/cysteine and chased for the times indicated (A, 0.25±12 h; B and C, 0.5±72 h).



Calculated half-lifes of IL-6 signaling components
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Regulation of IL-6 receptor-mediated signaling by limited 

proteolysis (shedding)

A membrane-bound protease: 

ADAM17 (A Disintegrin and Metalloproteinase) ≡ TACE (TNFα converting enzyme) has been identified

D1

D2

D3

Matthews et al. (2003), J Biol Chem 278, 38829-38839



Regulation of IL-6 receptor-mediated signaling by limited 

proteolysis (shedding)

A membrane-bound protease: 

ADAM17 (A Disintegrin and Metalloproteinase) ≡ TACE (TNFα converting enzyme) has been identified
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sIL-6Rα
- PMA (phorbolester)/PKC (protein kinase C)

- apoptosis

- FMLP (N-formyl-met-leu-phe)

- CRP (C-reactive protein)

Matthews et al. (2003), J Biol Chem 278, 38829-38839



Agonistic action of the complex of IL-6/soluble-IL-6-receptor and trans-signaling

between IL-6-responsive and non-responsive cells

Rose-John & Heinrich (1994), Biochem. J., 300, 281-90

The shedding protease is activated by PKC
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Internalization of monoclonal antibodies B-R3 and B-S12 by
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Affinities of SOCS3 and SHP2 to murine pY757-gp130 peptide
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De Souza et al. (2002) Biochemistry 41, 9229-9236
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SOCS proteins (suppressors of 
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Transcription apparatus

Interleukin-1-signal transduction

IL, Interleukin

IL-1RI Interleukin-1-receptor

TIR toll-like/Interleukin-1-receptor

IL-1RAcP   Interleukin-1-receptor accessory protein

MyD88,  myeloid differentiation (88 kDa)

DD death domain

IRAK, IL-1 receptor associated kinase

TRAF, TNF receptor associated factor

TAK, TGF- activated kinase

TAB, TAK binding protein

IKK, IB- kinase

IB, Inhibitor of NF-B

NF-B,       nuclear factor B

Ub, Ubiquitin

Heinrich, Müller, Graeve, Koch – Biochemistry and Pathobiochemistry 9th edition, Chapter 35 
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NF- B consensus motif:

distal STAT3 RE proximal STAT3 RE

GGG NN  CC
A  TT
G  CC

GGG NN  CC
A  TT
G  CC

ACAAAAGAGAAAAAGTGAGCAG TTAATCC GCTAACTAACTGGAAAGTCC TTCTGGGAATTCTG

2-macroglobulin

The -Macroglobulin Promotor2

/

STAT3 and NF- B compete for an overlapping response element

The α2-Macroglobulin Promotor  

43 citations (07/2022)


