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Protein Quality Control (PQC)

Aggregation Induced Misfolding

• compartment (pathway) specific

• two types of therapeutic intervention: (a) impairment or (b) boost of 
PQC 



Model of ER-associated 
degradation in yeast



The drug on the market: 
The proteasome inhibitor Bortezomib



Syringolins

U. Wäspi et al., Mol. Plant-Microbe Interact. 1998, 11, 727-733.
U. Wäspi et al., Microbiol. Res. 1999, 154, 89-93.



Synthesis of Syringolin A

J. Clerc et al., Proc. Natl. Acad. Sci. USA 2009, 106, 6507-6512.



SylA selectively labels
the eukaryotic proteasome

Ada-Ahx -L -VS bortezomib
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J. Clerc et al., Chembiochem 2009, 10, 2638-2643.



Biochemical activity of SylA 

yeast 20S 
proteasome

M. Groll et al., Nature 2008, 452, 755-758.



Syringolin A 
(SylA)

Syringolin B 
(SylB)

Syringolins and Glidobactins

(SylB)

Glidobactin A 
(GlbA)

• potent anti-cancer compound

• synthetic studies already performed

• biological target unknown

U. Wäspi et al., Microbiol. Res. 1999, 154, 89-93.
M. Oka et al., J. Antibiot. (Tokyo) 1988, 41, 1331-1337.



Syrbactins inhibit the proteasome 
by a similar mechanism

SylA

GlbA

M. Groll et al., Nature 2008, 452, 755-758.



Inhibitor
Inhibited 
activity

K i’ [nM] kassoc [M-1 s-1]

C-L 843 � 8.4 863 �s106 (n=6; 100-200 nM)

Determinants of subsite selectivity 
and potency of syrbactins 

SylA T-L 6,700 � 700 94 �s12 (n=6; 150-600 nM)

Cas-L n.d. 6 �s0.3 (n=6; 20- 40 � M)

SylA-Lip

C-L 8.65 ± 1.33 40,477 ± 2,333 (n=3; 6.3-12.5 nM)

T-L 79.6 ± 29.3 7,947 ± 1,321 (n=3; 31.3-62.5 nM) 

Cas-L 943 ± 100 n.d.

GlbA

C-L 49 � 5.4 3,377 � 341 (n=6; 40-60 nM)

T-L 2,000 � 600 141 � 21 (n=6; 250-500 nM)

Cas-L n.a. n.a.

J. Clerc et al., Proc. Natl. Acad. Sci. USA 2009, 106, 6507-6512.



Translation to medicine: Are syringolins 
promising anticancer agents? 

Optimization of 
SylA-based 
inhibitors

J. Clerc et al., Chembiochem 2009, 10, 2638-2643.

cell-based 
assays

mouse models 
of cancer



Protein quality control in the bacterial 
cell envelope

M. Meltzer et al., Angew. Chem. Int. Ed. 2008, 47, 1332-1334.



HtrA proteases

T. Clausen et al., Mol. Cell 2002, 10, 443-455.



Allosteric regulation of HtrA proteases

DegS DegP?

impairment of activation for development 
of novel antibiotics



Human HtrAs

HtrA1: AMD, cancer, Alzheimer‘s disease, arthritis, …

HtrA2: Parkinson‘s disease, motor neuron disease, …

HtrA3: pregnancy

HtrA4: not yet studied

HtrA1
inactive conformation

HtrA1
active conformation



A small molecule activator of HtrA1

aggre-
gated
protein

optimized derivatives 
of small molecule

chemical tools for 
mechanistic 
studies

0.27 µM HtrA1,
10 µM agg. protein

0.27 µM HtrA1,
10 µM agg. protein

20 µM compound

0 
m

in

10
 m

in

30
 m

in

20
 m

in

0 
m

in

10
 m

in

30
 m

in

20
 m

in

study of biological 
function / medicinal 
application

structural studies



Acknowledgement

Jérôme Clerc
Patrick Hauske
Sara Christina Stolze
Daniel Krahn

Renier van der Hoorn
(CGC Dortmund and MPIZ Köln)

� PhD students

� Collaborations
Michael Ehrmann
(Universität Duisburg-Essen)

Philipp Kuhenne
Timon Mönig
Sabrina Nickel

(CGC Dortmund and MPIZ Köln)

Robert Dudler
(Universität Zürich)

Christian Ottmann
(CGC Dortmund)

Michael Groll
(TU München)

Robert Huber
(MPI Biochemie Martinsried)

(Universität Duisburg-Essen)

� Mentor
Herbert Waldmann (MPI Dortmund)

� Funding


