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What you can do with a piece of Whatman filter paper



VERSA 110 Spotter

VERSA 110 Spotter



Synthesis of Peptides on a Cellulose Membrane

. beta alanine

O Incoming activated and protected fmoc amino acid

/

Deprotected First synthesis cycle completed
fmoc amino acids

Cellulose Membrane derivatized with beta alanine
coupled via an ester bond to OH groups.
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Figure 1. CGeneral Scheme for Solid Phase Peptide Synthesia

Cellulose membrane

Linked via ester bond to hydroxy
group on cellulose membrane

Synthesis proceeds from the
carboxy to amino terminal

Deprotection of primary

amino group at each cycle
followed by final deprotection
of side chains. Peptides are

not cleaved from the membrane
after the final step as in usual
solid phase synthesis.



Applications

* Peptide vaccines - identification of the antigen/antibody
binding region, the epitope, with patient sera

* Ligand identification— identification of a binding partner by
screening a peptide library using a peptide target region or
protein

* Antimicrobial peptides — screening of a combinatorial library
consisting of 48,000,000 peptides with the microbe of interest
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SARS OUTBREAK

* From November 2002 to July 2003, 8442 probable cases of
SARS were reported from 29 countries

* There were 916 deaths
» Toronto Canada reported 247 cases and 44 deaths




Replicase 1A 265 - 13,398

See expansion of 24-30 kb
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Overlapping One amino acid
Peptide sequences HEWESl



11-EAPRRRSPSPTPTPGPSRRGPSLGASSHQHSRRROQGWLKEIRKLQKST-58
1EAPRRRSPSP 11PSLGASSHQH
2PRRRSPSPTP 12L.GASSHQHSR
3RRSPSPTPTP 13ASSHQHSRRR
4SPSPTPTPGP 14SHQHSRRRQG
5SPTPTPGPSR
6 TPTPGPSRRG 16SRRROGWLKE
TTPGPSRRGPS 17RRQGWLKEIR
8GPSRRGPSLG 18QGWLKEIRKL
9SR AS 19WLKEIRKLQK
10RGPSLGASSH 20KEIRKLQKST




The SARS peptide arrays were probed with patient and control sera
and developed with anti IgA, 1gG and IgM Secondary antibodies to
Identify epitopes specifically recognized by infected individuals.
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SARS peptides recognized in convalescent sera (2 and 4) but not acute sera (1 and 3) or in a deceased case (b)







Applications
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ldentification of Peptide Inhibitors
of the Multidrug Transporter PgP
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Identification of PGP Inhibitors using
proprietary array

Using peptide TM6 to probe array; 5 strong hits were selected







Applications

* Peptide vaccines - identification of the antigen/antibody
binding region, the epitope, with patient sera

* Ligand identification— identification of a binding partner by
screening a peptide library using a peptide target region or
protein

* Antimicrobial agent — screening of a combinatorial library
consisting of 48,000,000 peptides with the microbe of interest



Our peptide libraries contain up to 48,000,000
unique structures. Identification of the best
candidate with highest affinity to any target

Is rapid and cost effective. Libraries can be
Constructed with non natural amino acids
ensuring stability to proteolytic degradation.
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Combinatorial library Sequence motif: CKKPKKPK-X-X-B,-B,-X-X-C
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Peptide (1:10) on E.coli B70C, 8.5hrs)pht 1

Plate 1 First cycle

Paper

E.coli



Applications

* Peptide vaccines - identification of the antigen/antibody
binding region, the epitope, with patient sera

* Ligand identification— identification of a binding partner by
screening a peptide library using a peptide target region or
protein

* Antimicrobial peptides — screening of a combinatorial library
consisting of 48,000,000 peptides with the microbe of interest



Antithrombotic Drug Design Using a Combination of Peptide
Array Screening and Molecular Dynamics Simulation

At the molecular level, the critical events in
thrombus formation, the adhesion and aggregation of
platelets, are mediated by platelet integrins, GPIb,
which upon conformational activation, binds to von
Willebrand factor (VW)

We wished to design a peptidomimetic that would exert
GPIlb-like receptor function and antithrombotic function
by inhibiting the GPIb-vWf protein-protein interaction.



Peptides were chosen to block interaction of VWF and GP11b
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Tagged Anti-antibody

Antibody to VWF
VWF

Peptide array

Screening for peptides binding to VWF



Four peptides were found that fit into the interaction site
between Vwf and GP11b

D Library : Control +VWF Ab (1:10, 000)

expose 4 min 05-04-07

membrane 2
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Application of Peptide Array Technology

for Diagnosis and Dru Dlscovo -
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PEP-ARRAY Arrays of defined protein overlapping peptides

* Overlapping sequence design increases sensitivity

* Layer-by-layer direct synthesis

e “Stand-up” immobilization

* Wide choice of labeling, annotations and modifications

* Versatile reagent applications
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Targeted Discovery
Recognition peptide technology

Identification regions in proteins using

software predicting suitable targets,
Genomic and Proteomic search, .

Literature search, Recommendations
from experts in their fields, Suggestions

for drug-able proteins or epitopes

Synthesize Run genetic
epitope with label algorithm

Probe combinatorial,
cluster, and other
proprietary libraries

Select best
candidates from
several runs

Probe proprietary

Identify binders libraries

Identify peptide Test in silico

Run MIAX soft
binders docking with MIAX

docking software

Identify best fits to Saleetell ot Select best fit

target

binders and test
affinity

Synthesize and test Use MIAX for Synthesize
peptides optimal fit peptides
Test best fit Test biological
peptides activity

peptides







Uses for custom designed peptide arrays on
cellulose membranes

* Mapping and analysis of linear antibody epitopes with polyclonal and monoclonal antibodies or serum.
* Analysis of antibody paratopes (CDR derived peptides)

* Analysis of T-cell epitopes

* Mapping of linear binding sites in protein-protein/peptide interactions.

* Characterization of kinase substrates

* Peptide interactions with small ligands

* Peptide nucleic acid interactions

* Binding of metals

* Mapping and analysis of protease substrates

* Affinity enrichment and isolation of bound analyte

* Synthesis of mutated peptides for selection of better fit candidates

* Assembly of conformational epitopes by simultaneous synthesis of more
* than one peptide per spot on the arrays.

* Screening of combinatorial libraries to identify antibiotics, agonists or antagonists.



Confirmation of the applicability of this approach using peptide array
screening and computer modeling was done by synthesis of D-pep3, which
was chosen because of its solubility in physiological buffers. Its ability to
prevent vWTf-mediated platelet agglutination in a dose-dependent manner
functionally validated the in silico process.



