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Background

Under Prof. Mamitsuka’s supervision, my research has focussed on improving methods for 
prediction of cleavage sites in substrate sequences by Calpain (a calcium-activated cysteine 
protease involved in muscular dystrophies, diabetes, and tumorigenesis in human, embryonic 
lethality in mouse, neurogenesis deficiency in fly, incomplete sex determination in nematodes, 
defect of aleurone cell development in maize, and alkaline/osmo-shock susceptibility in yeast). 
Among other sequence-based approaches, a method based on Position-Specific Scoring Matrix 
(PSSM) made use of Prof. Vingron’s past work on improving such methods through the use of 
pseudo-counts.

Recently, we explored the possibility of using a Hidden Markov Model-based approach to 
represent candidate sequences and accurately predict possible Calpain substrates. However, 
the  difficulty of formulating a Markovian model powerful enough to represent biological 
specificities, while still computationally practical, has so far prevented us from reaching 
satisfying results. We believe it might be possible to streamline the model through the use of 
higher-order information (such as secondary structure or amino-acid properties) or by 
reducing the complexity of the probabilistic framework.

Goal

Department Vingron’s large emphasis on gene regulation matters, such as prediction of 
transcription factor binding sites (TFBS), makes it an ideal environment to study novel 
methods for sequence-based prediction. While these methods generally apply to different 
biological mechanisms and different support (DNA vs. protein sequence), it might be possible 
to draw some general techniques that can be reused in the case of cleavage site prediction by 
Calpain.
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