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Rationale: Phaseolus vulgaris triggers allergic reactions in Indian population. In the

present study, B & T-cell epitopes of cysteine protease allergen were identified and

validated using in-silico methods. Methods: Homology-model was generated by

modeller9.19v software and epitopes were predicted by a combination of in-silico tools.

Linear B-cell epitopes were predicted by ABCpred, BCpred, conformational epitopes by

DISCOTOPE2.0 & Ellipro and T-cell epitopes by MHCpred, Propred & IEDB. Final

prediction involves consensus sequence from both linear & conformational epitopes.

Further, epitopes were assessed for secondary-structure, surface-accessibility, epitope-

conservancy and Property-distance (PD) values using SDAP allergen database and

population coverage analysis on IEDB server. Epitopes were validated using in-silico

tools. Results: Ricinus communis protease taken as template has 63% homology with

query sequence. 500 3D-model was generated and the best model with 96% overall-

quality and 92% residues in most favourable region of Ramachandran plot was selected

for prediction. Four B-cell B1(45-59 amino acid), B2(130-156), B3(173-183) and B4(210-

225) and four T-cell T1(11-25), T2(190-199), T3(251-265) and T4(342-356) epitopes were

predicted and were in coil-helical region except T3. PepCalc server showed 4 B-cell, T2 &

T3 epitopes were in hydrophilic region while T1,T4 in hydrophobic region. Epitopes

showed 52-95% conservation in B-cell and 4-69% in T-cell epitopes. Further, PD

values(<10) showed similarity with allergens from Ananas comosus, Actinidia delicosa,

Carica papaya and Dermatophagoides farinae. MHC-class II analysis showed about

80%-coverage in Indian population. Conclusion: B & T-cell epitopes were predicted by

bioinformatic tools and validated by in-silco methods. They have cross-reactivity with

known food allergens and have potential for diagnostics.

Objective
To identify and perform allergenicity assessment of immunodominant epitopes of cysteine

protease allergen and validation using In-silico approach.
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• Four B & T-cell Epitopes identified and validated by

in-silico approach.

• B-cell epitopes showed allergenic properties and

potential cross-reactivity with known allergens.

• T-cell epitopes showed significant MHC class II

population coverage in Indian and world population.
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Background of Study
❑ Red kidney bean- major allergic sensitizer of Indian population (Arora N. et al., 2011).

❑ Cysteine proteases are well known potent allergens in both inhalant and food allergen

sources. Reported as major allergens: HDMs ( Der p 1, Der f 1), Ragweed pollen

(Amb a 11), Kiwifruit (Act d 1, Act c 1), Insects (Pso o 1, Eur m 1).

❑ Kidney bean cysteine protease has shown to be a major allergen previously.

❑ No treatment for food allergy is available other than avoidance, epitopes may act as

potential targets for immunotherapy.
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➢ Cysteine Protease of Phaseolus vulgaris has shown 89% sera reactivity
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