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• 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
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Agonistic action of the complex of IL-6/soluble-IL-6-receptor and trans-signaling
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Many young scientists were mentioned during this presentation.

I apologize that not all of our former collaborators could be cited and 

shown (photos). 

Sincere thanks to all the master-, MD-, PhD- students and Post-docs for

the very fruitful collaboration during 32 years in Freiburg and in Aachen.

Fortunately, the driving force for all of them was always curiosity, 

enthusiasm, intelligence and hard work. 

We had many interesting years of joint efforts and fun in working

together. Thank you again!



RESEARCH GRANTS
– Special Collaborative Research Center (Sonderforschungsbereich, SFB 206)

„Biological signal reaction chains“ (1983 – 1987) Institute of Biology II, University of Freiburg

Coordinator Eberhard Schäfer,  Principal investigator: Peter C. Heinrich, Freiburg

– EC-Project „Proteinases and inhibitors“

Principal investigators:  John Mayer, Nottingham(UK) and Peter C. Heinrich, Freiburg

– Core Program (DFG-Schwerpunktprogramm)

„Signaltransduction in biological membranes“   (1988 – 1994, coordinator Günter Schultz, Berlin)

– DFG-Research Unit (DFG-Forschergruppe)

„Molecular mechanisms of inflammation: cytokine signaling and transport“

(1994 – 1999, coordinators Peter C. Heinrich and Siegfried Matern, RWTH Aachen)

Our research activities were only possible with the continuous support from the German 

Research Foundation (Deutsche Forschungsgemeinschaft, DFG), the European 

Commission (EC) and some others



RESEARCH GRANTS cont.

– Special Collaborative Research Center (Sonderforschungsbereich, SFB 542)

„Molecular mechanisms of cytokine-mediated inflammatory processes:

signal transduction and pathophysiological consequences”

(1999 – 2007), coordinator Peter C. Heinrich, Dept. of Biochemistry, RWTH Aachen

 EC-Project (1996 – 2000) „IL-11/receptor-complex: rational design of agonists/antagonists and 

immunoassays potentially used in human therapy“

Five research groups:

o Unite INSERM Institut de Biologie Nantes (Yannick Jaques, Coordinator),

o Institut Pasteur de Bruxelles (Jean Content)

o ImmunoTech S.A. Marseille (Félix  Montero),

o Institute of Biochemistry, RWTH Aachen (Joachim Grötzinger, Axel Wollmer),

o Institute of Biochemistry, RWTH Aachen (Peter C. Heinrich and Gerhard Müller-Newen)

Three years support

- Interdisciplinary center for clinical research „BIOMAT“ (Biomaterials)

„Intracellular IL-6 signal transduction: pathogenic relevance of IL-6 for β2-microglobulin amyloidosis as a

consequence of bioincompatibility of dialysis membranes“

Forschungsberichte 1997 & 1998, 1999 & 2000, 2001 & 2002, 2003 & 2004, 2005, 2006, 2007

www.biochemie.uni-freiburg.de/en/ag-en/heinrich/nov24/19971998.pdf
www.biochemie.uni-freiburg.de/en/ag-en/heinrich/nov24/19992000.pdf
www.biochemie.uni-freiburg.de/en/ag-en/heinrich/nov24/20012002.pdf
www.biochemie.uni-freiburg.de/en/ag-en/heinrich/nov24/20012002.pdf
https://www.biochemie.uni-freiburg.de/en/ag-en/heinrich/nov24/20032004.pdf
https://www.biochemie.uni-freiburg.de/en/ag-en/heinrich/nov24/2005.pdf
www.biochemie.uni-freiburg.de/en/ag-en/heinrich/nov24/2006.pdf
www.biochemie.uni-freiburg.de/en/ag-en/heinrich/nov24/2007.pdf


 BMFT Bundesministerium für Forschung und Technologie (Federal Ministry of Research and Technology)

Projektträgerschaft Forschung im Dienste der Gesundheit 

“Human chondrocytes, synovial cells, endothelial cells and monocytes/macrophages as a location of 

synthesis and as target cells for IL-1, IL-6 and TNF”

Joint project of the institutes of Clinical Chemistry and Biochemistry, RWTH Aachen

I UM 8916/9    (Helmut Greiling and Peter. C. Heinrich principal investigators)

 Hermann und Lilly Schilling Stiftung: Friedemann Horn, endowed professorship (Stiftungsprofessur), 

07/96 - 04/97

 Volkswagenstiftung (Volkswagen foundation)

o Marcin Wiznerowicz, Poznan ,  12/94

o Marcin Bugno,  Krakau,    07/94 – 9/94

o Marcin Kortylewski,   Poznan ,  10/96 –10/98

 DAAD (Deutscher Akademischer Austauschdienst) 

o Elke Roeb

RESEARCH GRANTS cont.



Y

Y

Y
YP
PIL-6/IL-11/LIF/OSM/CNTF

D1  D2  D3

SHP-2

Jak1/2/Tyk2

STAT1/3/5

gp80/IL-11R/CNTF-R

gp130/LIF-R/OSM-R

Behrmann

Müller-Newen

Heinrich
Schaper

Grötzinger
Wollmer

Roeb

MaternGraeve

STAT1/3SH2

IL-6R
gp130

Glc-ase

HGF

c-Met
APP

(FIB, ACT)

TIMP-1

endocytosis
via gp130/LIF-R

polar expression

TIMP

MMP
(gelatinase B)

„antagonist"

MMP
(Gel. B)

IL-6-type-cytokines

?

Keul

Molecular mechanisms of inflammation: cytokines, signal transduction and transport

DFG - Research Unit (Forschergruppe)  1994 - 1999



Molecular mechanisms of cytokine-mediated inflammatory processes:

signal transduction and pathophysiological consequences

(Sonderforschungsbereich  542)

1999 - 2011 

Special collaborative research center



IL-6
OSM
LIF

SOCS

STAT

SHP2

Jak

Fetuin

MMP2

Mad1

IL-1

Mrp22M

PDGF-B/D

N.N. Bsep

Ca
2+

Ca
2+

Ca Store

IL-8

Leptin

TGF-  (latent) TGF-  (aktiv)

Zytokin
Rezeptor

MMP9

MMP9

TIMP-1

TIMP-1

Antagonist

Smad 7

PIAS1

CRP2

GCSF

MIF

MIF

JAB1

YB-1

YB-1

TGF-Fetuin

HGF

TNF

IL-1

IL-1

NF- B

NF- B

Mrp2 Bsep

IL-6

IL-6

IL-6

STAT3

MAPK

MHCII

OSMR

Jak

OSM

VEGF PDGF-D

SOCS3

TIMPSmad7 MMP

Cyp

CRP2

N.N. MRP

ZYT/R

Shc

Super
Ag

STAT1/3/5

?

CRP2-BP

Erk
JNK
p38

RA

RA

RA

RAR RXR

Cytokines and Receptors



IL-6
OSM
LIF

SOCS

STAT

SHP2

Jak

Fetuin

MMP2

Mad1

IL-1

Mrp22M

PDGF-B/D

N.N. Bsep

Ca
2+

Ca
2+

Ca Store

IL-8

Leptin

TGF-  (latent) TGF-  (aktiv)

Zytokin
Rezeptor

MMP9

MMP9

TIMP-1

TIMP-1

Antagonist

Smad 7

PIAS1

CRP2

GCSF

MIF

MIF

JAB1

YB-1

YB-1

TGF-Fetuin

HGF

TNF

IL-1

IL-1

NF- B

NF- B

Mrp2 Bsep

IL-6

IL-6

IL-6

STAT3

MAPK

MHCII

OSMR

Jak

OSM

VEGF PDGF-D

SOCS3

TIMPSmad7 MMP

Cyp

CRP2

N.N. MRP

ZYT/R

Shc

Super
Ag

STAT1/3/5

?

CRP2-BP

Erk
JNK
p38

RA

RA

RA

RAR RXR

Signal Transduction



IL-6
OSM
LIF

SOCS

STAT

SHP2

Jak

Fetuin

MMP2

Mad1

IL-1

Mrp22M

PDGF-B/D

N.N. Bsep

Ca
2+

Ca
2+

Ca Store

IL-8

Leptin

TGF-  (latent) TGF-  (aktiv)

Zytokin
Rezeptor

MMP9

MMP9

TIMP-1

TIMP-1

Antagonist

Smad 7

PIAS1

CRP2

GCSF

MIF

MIF

JAB1

YB-1

YB-1

TGF-Fetuin

HGF

TNF

IL-1

IL-1

NF- B

NF- B

Mrp2 Bsep

IL-6

IL-6

IL-6

STAT3

MAPK

MHCII

OSMR

Jak

OSM

VEGF PDGF-D

SOCS3

TIMPSmad7 MMP

Cyp

CRP2

N.N. MRP

ZYT/R

Shc

Super
Ag

STAT1/3/5

?

CRP2-BP

Erk
JNK
p38

RA

RA

RA

RAR RXR

Pathophysiological Consequences



SFB 1999 




