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yeast DPP III human DPP 
III

 Cleaves di-peptides from
N- termini of short chain
opioid peptides.

 Zinc-dependent
metallopeptidase.

 Contains zinc binding
motif HEXXGH and
EECRAE in the upper lobe.

 Expressed in several
tissues, mostly cytosolic .

What is dipeptidyl peptidase III ? 
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Comparative expression of DPP III in wild-type and knockout mice tissues

Experiments with tissue lysates

Positive immunostaining is seen with
intense reactivity in superficial laminae and
ependymal cells surrounding the central
canal and with moderate reactivity in
ventral horn cells.

Localisation of DPP III in areas of brain and spinal 
cord gives clues for its  possible role in nociception

Chiba et al.,Peptides 2003 May;24(5):773-8.



Substrate competition assay

Angiotensin Met-Enkephalin

Endomorphin I Endomorphin II

Percent reduction in activity : 8 15 21 30



Comparison of DPPIII activity in presence

of IVYPW

Activity of DPPIII in wild type
and and knock-out brain tissue
lysate in + and – of IVYPW

Activity of DPPIII in wild type 
brain tissue lysate with:

• No IVYPW
• 5 µM IVYPW incubated with knock-out

brain tissue lysate
• 10 µM IVYPW incubated with knock-out

brain tissue lysate



Hydroxyethylene Transition State 

Peptidomimetic Inhibitors

R-Hydroxyethylene (HER)

S-Hydroxyethylene (SHE)



Kinetics with SHE

ITC Fluorescence-based assay

[hDPP3]= 20 µM
[SHE]= 500 µM

[hDPP3]= 50 nM
[SHE]= 0-500 µM
[AA2NA]= 200 µM

Kd= 23 µM IC50= 91 µM



Kinetics with HER

ITC Fluorescence-based assay

Kd= 9.5 µM
IC50= 8.5 µM

[hDPP3]= 20 µM
[HER]= 500 µM

[hDPP3]= 50 nM
[HER]= 0-500 µM
[AA2NA]= 200 µM



HER derivatives

Fluorescence-based assay

IC50= 90 µM IC50= 613 µM



ITC with Ile-HER

[hDPP3]= 20 µM
[Ile-HER]= 500 µM

Kd= 10 µM



SHE/HER versus IVYPW

• Peptide substrate mimetic inhibitors like tynorphin (VVYPW) or
IVYPW have a scissile peptide bond.

• Susceptible to degradation by DPPIII itself.

• Hydroxyethylene pseudopeptide inhibitors would be much more
potent in a time-based manner.



Summary

• DPPIII activity was found to be highest in brain.

• Endomorphin II and Angiotensin bind more strongly to DPPIII in
vivo.

• HER, SHE and Ile-HER successfully inhibited hDPP3 at low
micromolar concentrations.

• The first demonstration of efficient inhibition of a metalloprotease
by a hydroxyethylene pseudopeptide.



Outlook 

Realistic

• Multiple turnover experiments
without and with inhibitors
(HER and IVYPW/VVYPW) to
address the degradation of
tynorphin and the stability of
HER

• Inhibition of DPP3 by HER in
brain lysates of wild type and
KO mouse

• Co-crystal structure of HER and
hDPP3

Futuristic

• Intracellular Peptide Profiling
:To find out potential substrates
and products of DPPIII

• Immunoassays : To determine
the level of opioid peptides in
tissue extracts

• Nociceptive assays in mice

• Role of DPPIII in blood
pressure regulation
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Assay with IVYPW

IC50= 3 µM



ITC with HER

[hDPP3]= 20 µM
[HER]= 500 µM

Kd= 9.5 µM Kd= 12.1 µM Kd=  11.1 µM



ITC with Ile-HER


