ProfileDB CutDB, Database of Proteolytic Events

Database of substrate recognition profiles
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Analysis and tentative assignment of observed events by CutDB comparison

CPP Phage display + Phage display and peptide library data from literature

Specificity Models
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« Proteolytic events from publications, databases
* Community annotations, curation

Specificity model for human MMPs Ceam&muws.nwua..za.m.oo.s z What are the topological preferences and

Analyze large set (~1000) of substrates constraints of proteases?
by phage display = enzymatic activity

Select randomly small subset (10%) of substrates,
analyze by MALDI-MS = cut site positions

Create statistical profile using small set, .
correct for background sequence distribution S u b S t r- at eS an d CI eav ag e S | t es 1,364 protein 3D structures with cut-sites

App\ystausucal profile to large set of substrates Identifying unstructured regions Assessing structural consequences of .
to find all scissile bonds promoting proteolytic events proteolytic events _ The analysis was performed for > 1,300 PDB structures of

(O roar 7o proteins with proteolytic events recorded
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Protocol:

+ align cut-sites

+ create amino acid
frequency matrix for positions
from P5 to P3'

+ normalize over background
amino acid content

+ use relative probability
matrices to score and predict
cut sites in the entire set rest
of peptide substrates. ©ttp://protease. burnham ora/www/tools/html/tools.html
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’ Cut-sites in 3D. Examples
MMPs cut sites p
correctly Coiled region Beta strand Alpha helix
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kinase (PDB:2CPK) protein (PDB:1G5G)

Example: protease specificity controls n - e oecery e | CAMP dependent protein  RNase A (PDB:RBI)  Newcastle disease virus
lasmic 0 ar

superantigen-induced response in Protease imaging. Coculture of mef10a

i i Jast 7 et S isofor
streptococcal infection [Ftoiaees o e wwgehegllgcm:nm_ygébromasls Laminin 5 - Secondary structure preferences Disorder and ‘shape-shifting'

gr .
Qredlcnons for all possible substrates (MultiLoc algorithm)  (Courtesy of B. Sloan and N. Polyak). Protease array (courtesy of B. suoanu 1.4
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(Myelin Basic Protein — Predicted Target in West Nile Virus encephalitis
Clerroge of b 5

“West Nile virus is an emerging 1. Develop protease 3. MBP is highly B by 0

global threat. specificity model using susceptible to the

*NS3 proteinase, which is known cut sites PR e catalytic amounts of | -

: essential for the proteolytic relevant NS3 in vitro
Experimental processing of the viral polyprotein 2. predicted substrates .

Preference score

Evidence precursor, could implicate in virus  in an entire human DMMWP“ Aematng
Sped cleavage site found in SmeZ (precicted as disordered, surface exposed region) pathogenicity

but not three other structurally related superantigens ~ experiment confirms the finding
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Preference score: N (cut-sites) / N (al residues) Regjons of aernating ordeidsorde (shape-siers) are
in a given secondary structure xible regions that are disordered in
ordered i oner snvionmentalcondiions (as refeced
in respective PDB siruciures)

Can we find its target in human?

e « Strong discriminations against beta-strands + The probability of a proteolytic
n |,,u (|,t Streptod mthC.ﬂrw Fu.lwl « First noted by S.J.Hubbard (1998) BBA, 1382:191 eventin alternating or disordered

T — « Surprisingly high preference for alpha-helices regions is ~ 10-fold higher than in
ordered regions

(Cell migration,invasion, PATHWAYS AND N ETWORKS
(future directions)
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A fragment of MT-MMP network illustrating the concept of process diagrams and their application for

modeling states of the network (* progressive painting"). Transition between non-invasive (A) and invasive

states (8B) is promoted by a series of reactions triggered by activation and secretion of MT1-MMP. Most of the

Piama e reactions shown in the diagram lead to proteolytic events (numbered triangles linked to CutDB) changing the Fiama membran

T pattern of presence (green objects) and absence (gray objects) of protein species whose functional activity b
promotes (as for MMP-2) or inhibits (as for CD44 and Syndecan-1) the phenotype.
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