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Top 100 most cited in 
life sciences

Why often cited:

Immune recognition of 
stress proteins with 
extensive sequence 

conservation  (HSP) may 
inhibit autoimmune 

diseases?



A conserved HSP60 T cell epitope induced A conserved HSP60 T cell epitope induced 
self crossself cross--reactive regulatory T cellsreactive regulatory T cells

Response to

Epitope Sequence T-cell line rat hsp

91 – 100 DGTTTATVLAQALVR H.18 -

176 – 190 EESN TFGLQLELTEG H.36 -

216 – 225 AVLE DPYI LLVSSKV H.43 -

226 – 235 STVKDLLPLLEKVIG H.46 -

256 – 265 ALSTLVVNKI RGTFK H.52 +

386 – 400 ELKERKHRIE DAVRN - -

396 – 405 DAVRNAKAAVEEGIV H.80 -

446 – 455 A PLKQIA FNSGLEPG H.90 -

511 – 520 FL TTEAVVADKPEKE H.103 -

Only H. 52 prevented arthritis



Naive 

AA 
HSP/STI 

AA
SOD/STI 

XX--ray analysis day 35 after HSP ray analysis day 35 after HSP 
treatment of experimental arthritistreatment of experimental arthritis

Naive Arthritis: no 
treatment

HSP 
treatment



Lancet 366: 50-56; 2005
The pattern of T cell responses induced by these 
HSP60 peptides in JIA patients and controls 
supports their potential use as target epitopes for 
HSP60 immunotherapy in JIA.

Results suggest the induction of T cells with a 
regulatory phenotype that in oligoarticular JIA 
patients may contribute to disease remission.



Regulation by selfRegulation by self--HspHsp specific Tspecific T--cellscells

APC

Van Eden et al., Nat Rev Imm 2005



Isotype control (IgG1)

No HSP Co-inducer 

HSP Co-inducer

HSP upHSP up--regulated by HSP coregulated by HSP co--inducerinducer ((carvacrolcarvacrol))

HSP70

Wieten et al. , A&R in press
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Oregano derived Oregano derived carvacrolcarvacrol: a novel HSP co: a novel HSP co--
inducer triggering HSP specific T inducer triggering HSP specific T regreg

Wieten et al. , A&R in press



Van Eden et al. 
Nat Rev Imm, 

2005



Reduced plaque formation in HSP60 (peptide) Reduced plaque formation in HSP60 (peptide) 
treated atherosclerotic micetreated atherosclerotic mice

Van Puijvelde et al., 2007

PBS
Control 
peptide HSP60 253-268



HSP are HSP are immunoimmuno--modulatorymodulatory stress stress 
proteins : human and veterinaryproteins : human and veterinary

• Rheumatoid arthritis, IBD:                       
diabetes, atherosclerosis, allergy 

• Paratb vaccine in cattle [Intervet Merck &Co] 
• Phytochemicals with immuno-stimulating, 
antimicrobial activity: carvacrol in chickens 
[ALTANT] 

• HSP in canine atopic dermatitis [Pfizer Animal 
Health Ltd.]

• Biomarkers of disease…..



Nature Rev Imm, July 2007





Hsc70, Hsp70 and GAPDH are the three most frequent cytosolic/nuclear MHC class II natural ligand
sources: Paludan, et al. Science 307, 593 (2005)

OH



infection

gut

IL-10

Circulation

IL-10

Stress Up-regulation
self-Hsp

Stress Reduced
up-regulation self-Hsp

inflammation Up-regulation
self-Hsp

IL-10 
TGF-β

inflammation Reduced
up-regulation self-Hsp

Inflammatory sitePeripheral tissue

aged immune system

healthy immune system

Pro-inflammatory
T cell

Hsp-specific Treg

Teff

Teff

Treg

Treg

bacterial Hsp

self Hsp

normal

aged

Stress proteins as functional biomarkers of                   
immune regulation

Thesis Wieten 2009



Mission 2007-2010

Re-inforce economic spin-off for Noord-Holland, 
Utrecht and Flevoland related to knowledge on 

infectious diseases of animal and man



“Network of Excellence”
• Big pharma /Biotech R&D

Intervet Merck&Co, Pfizer Animal Health Ltd., Eli Lilly-Elanco, GSK  

• Specialized SME’s
diagnostics, drug delivery, immunomodulation and immunotherapeutics

• Knowledge institutes (unique facilities) >1000fte 
• Utrecht Veterinary Research top 5 of world
• Utrecht University Life Sciences top 10 of Europe
• Cluster Randstad NL top 3 of all life sciences clusters in EU.
• Strong integration between clusters Lelystad CVI, Wageningen UR, Utrecht/ RIVM/NVI, 

Amsterdam LS.



From Münz, Cell. Microbiol., (2006) 8:891-898

MHC Presentation of stress protein 
fragments by cells under stress



Andromeda Biotech Announces Successful Phase III Interim Results 
Of Its Lead Product, DiaPep277 For Type 1 Diabetes
02 Jan 2009





HSP60 in Juvenile Idiopathic ArthritisHSP60 in Juvenile Idiopathic Arthritis

• Raised expression in inflamed 
synovium

• T cell responses to HSP60 in 
remitting disease

• Disease remission preceded 
by HSP60 responses

• Especially T reg respond

(Lancet 1991, JCI 1995, 
Nature Rev Immunol 2005, 
Arthritis and Rheumatism 
2006, Drug Discovery 
Today 2009)



HSP-specific regulatory T cells

Mean arthritis score recipient mice

*

Van Herwijnen et al., in prep.



Effect of oral MtEffect of oral Mt--Hsp60 (30Hsp60 (30µµ))
on Adjuvant Arthritison Adjuvant Arthritis
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Cobelens et al., A&R, 2001
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SuppressiveSuppressive effect of effect of intranasallyintranasally
given Hsp70 peptide in TNBSgiven Hsp70 peptide in TNBS --colitiscolitis

Bol-Schoenmakers et al., in prep.



Circulation 2002.



Self-HSP 
reactive T cell

Self HSP

Immune regulationPathogen elimination

Microbial HSP

Treg

TLRCD25

Innate & adaptive 
immunity

Microbial HSP are Microbial HSP are immunoimmuno--dominant and dominant and 
promote immune regulationpromote immune regulation



Oral HSP60 induces Foxp3+ T Oral HSP60 induces Foxp3+ T regreg

Van Puijvelde et al., 
2007



Anderton et al.  JEM 181:943; 1995

PBS Peptide

86-100 176-190 211-225 226-240

256-270! 396-410 446-460 511-525
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Modulation of arthritis by preModulation of arthritis by pre--
immunization with hsp60 peptidesimmunization with hsp60 peptides

Anderton et al.  JEM 1995


