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What is dipeptidyl peptidase 111 ?

= 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.

yeast DPP I1I

human DPP
111

= Expressed in  several
tissues, mostly cytosolic .



Pathological importance of DPPIII
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Experiments with tissue lysates

Comparative expression of DPP III in wild-type and knockout mice tissues
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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. o



Substrate competition assay
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Comparison of DPPIII activity in presence

of IVYPW
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Hydroxyethylene Transition State

Peptidomimetic Inhibitors
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Kinetics with SHE
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Kinetics with HER

ITC
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HER derivatives
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Fluorescence-based assay
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ITC with Ile-HER
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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
V100.

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
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ITC with HER

[ADPP3]=20 uM
[HER]= 500 uM

Time (min) Time (min) Time (min)
60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 20 0 20 40 60 80 100 120 140 160
T T T T T !- 035 T T T T T T T T l_ 0.30 T T T T T T T T T 4
0.4 - - 0.30 T 0‘25—- §
1 0.25 S e ) 1
0.3 - - o ] 0.20 1 1
) 1 o ] ® 0154 .
2 02- | 2 015 ! ; ] ]
[l © 1 G 010 B
g . 1 S 0.0 1 g o ‘ ' ]
A - 1 0.05 4
1 g0 ; ' ||“‘U" HM”'“UH ]
0.0 q 0.00 4 2 0.00 4 AU s
6 R — -0.08 — e — -0.05 - e .
4 Data: HERdpp3inal NDH Data: HERdpp3ina2 NDH Data: HERdpp3ina3 NDH
- Maodel: OneSites -~ Model: OneSites L -~ Model: OneSites
= ) Chi2/DoF = 1.082E4 & Chi*2DoF = 8426 5 24 Chi*2/DoF = 9351 4
b Al N 0381 £0.0705 N 3 N 0403 +0.116 b N 0.861 £0.110
@ K 105ES £1.59E4 0 5 K 820F4 +1.65E4 | o K $.99F4 +190F4
T A AH LIT3E4 2456 | = AH 8212 42649 = AH 4320 £683.6
= A8 623 = S 500 =] s 372 i
[ Y Y
0 5 | 6] 5)
o o 1 o
@] o] I o]
E | E T E o .
= < 0- gl - %
o 04 [] - O u O
~ X X
T T T T T ¥ T T T T T r T T T T T T y T ! T Y
2 3 4 0 1 2 3 4 1 2 3 4
Molar Ratio Molar Ratio Molar Ratio

K,=9.5 uM

Kg=12.1 uM

K= 11.1 uM



ITC with Ile-HER
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