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Abstract Structure and disordered proteins Experimental Vs. Prediction of Alphafold2 Vs. ESMFold Discussion
: : - _defi _ Structured Domain Disordered region . i : ' it '
D_|sorde_red proteins are a class of _prote_lns that |.a(.2k a well _defmed three N g Caspase-3: Thiol protease that acts as a major effector caspase involved in the execution phase of apoptosis In this sFudy, We propose a method for disordered region prediction using
dimensional structure under physiological conditions. Unlike structured qu sequence F?IIowmg_cIeavagelanq aCtllvatlon byflnltlator caspases (CASP8, CASP9 and/or CASP10), mediates execution the predicted protein structure of two state-of-the-art methods, EMSFold
proteins, which typically have a specific shape that is critical to their function, l l ofapoptosis by catalyzing cleavage of many proteins. and AlphaFold2.
disordered proteins are highly flexible and can adopt a wide range of « The EMSFold and AlphaFold2 prediction accuracy is very good, and these

methods not only predict the structure but also provide confidence scores for
each residue.

conformations. They are also sometimes referred to as intrinsically disordered
proteins (IDPs) or intrinsically unstructured proteins (IUPs). Disordered

proteins are present in all domains of life, and they play critical roles in various l l Conformatilf(’)zn; — The confidence score correlates with the disordered regions.

cellular _processgs,_lncludl_ng signaling, transcription, trzfmslatlon, and reg_ulatmn TIM barrel (disordered monomer) We will extract features from the protein structures and use the confidence
of protein-protein interactions. They are also involved in a number of diseases, fully folded function function score for disordered prediction.

including cancer, neurodegenerative disorders, and infectious diseases. (stable folded monomer)(e.g. enzyme catalysis) (e.g. binding) As the protein sequence is similar to Natural Language Processing (NLP)
Recently, the development of AlphaFold2 and ESMFold marked a paradigm Structure-function paradigm Disorder-function paradigm tasks, we plan to implement an attention-based transformer model to predict
shift in the structural biology com_munlty. AIphaFoIdZ and ESMFold are neur_al (established) 4 (emerging) the disordered regions.

network-based models that predict protein structures only from amino acid

sequences. ESMfold adapts the same AlphaFold2 architecture but removes Rroteoms X-ray crystallography-  alphafold2 prediction ESMfold prediction

AlphaFold2 dependence on MSAs with a protein language model. Compared based structural model

to AlphaFold2, ESMFold predicts protein structure significantly faster.
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protein Proteins with structured domains and disordered regions protein (IDP) - _ _
Successes of these two state-of-the-art methods (AlphaFold2 and ESMfold) https://www.uniprot.org/uniprotkb/P42574/feature-viewer
- e ahili - - | At Image Source: https://pubs.acs.org/doi/10.1021/cr400525m https://alphafold.ebi.ac.uk/entry/P42574
motivates us to assess their ability for disordered protein prediction. nttns//esmatlas. com/resources/detail/MGY P002476601952

Proposed Method

A transformer is a deep learning model that adopts the mechanism of self-attention, differentially

AIphaFOIdZ MOdEl weighting the S|gn|f|can_ce of each part of the mpgt data. It is used primarily in the fields of
natural language processing (NLP) and computer vision (CV).
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Single Sequence (The Critical Assessment of protein Structure Prediction (CASP) is a community-wide

prediction competition where research groups are required to predict 3-D structures
from protein sequences). [source: https.//predictioncenter.org/]
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