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PDB Structure Sequence Length Hydrophobicity Score

3EFD Alpha Helix RALHERFDRLERMLDD 16 -34.12

1AHW Beta Strand KKTAKTN 7 -56.07

3BAE Loop AEFRHDS 7 -30.70

The idea of using peptides as cost-effective vaccines, seems a striking

approach for the prevention and treatment of many infectious diseases and

malignant disorders [1-2] . Such peptides can be designed synthetically

[3] to elicit a response in immune system.

Approximately 83% of B-cell epitopes are conformational in nature with

discontinuous regions of the sequence coming together in the 3D fold of

the protein and it is therefore important to study how well synthetic

peptides are able to mimic these conformations.

Aims: Characterization of B-cell epitopes to inform improved vaccines

and antibody deign and allow development of peptide vaccine.

Advantages: •Specificity of Immune Response

•Exclusion of undesirable Immune response

•Improving Immunity

•Cost Effective

•Ease of Storage/Transport
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Dataset Generation 

• Antibody (Light+Heavy chains)

• Bence-Jones (Light chains)

• Camelids (Heavy chains)

All datasets have bound/unbound 

structures 

~3090 antibody structures

www.bioinf.org.uk/abs/abdb

A non-redundant dataset of 435 

antibody-antigen complexes was used 

to map epitopes. In total, the epitopes 

are comprised of:

• 1066 Regions

• 733 Fragments

Epitope Composition Analysis
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Epitope Regions’ Shape Analysis

Shapes of epitopes were analysed as folded, linear and curved because 

epitopes are more likely to be represented by peptides.

Folded

(121)

Linear

(426)

Curved

(519)

Molecular Dynamics Simulations of Regions

3EFD (RMSD - RMSF)

1AHW (RMSD - RMSF)

3BAE (RMSD - RMSF)

Future Directions

• Further molecular dynamics simulations of  linear and folded regions will be performed 

to access their conformational stability

• For folded peptides, the effect of stapling the peptides on the dynamics will be explored.

• The mutations will be explored to stabilize the conformations.

• Linkers will be designed for epitopes containing 2 or 3 regions followed by their MD

simulations
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Design of automated pipeline
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Most

epitopes are

comprised of

1-4 regions.

Regions’

lengths vary

from 3 to 30

amino acids.
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Longest region data has been divided into 3 

bins considering outliers in data:

• Short Regions  (3-5) – 21 Regions

• Medium Regions (6-16) - 348

• Long Regions (17-30) – 66 

This shows number of regions and 

fragments in 3 bins and most of the data is 

skewed for medium length regions.
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Regions: continuous stretches of

sequence having at least three residues in

contact with antibody with gaps of up to

three residues between any pair of

contacting residues

Fragment: residues that contact

antibody, but do not form part of a region

1066 regions

Shape classification

algorithm (developed

in Perl and C)

Contact Residues

Hydrophobic residues

Both

Its thought that the hydrophobic residues (in stick 

representation) are causing distortion in secondary 

structure.

What if we replace them with hydrophilic residues?

Molecular dynamics simulations were performed to determine that whether 

isolated peptides adopt the same conformation as in the whole (native) protein. 

http://www.bioinf.org.uk/abs/abdb

