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Abstract

Single-stranded DNA (ssDNA) binding
proteins are crucial for biological processes
including replication, transcription, and
genomic integrity. We can better
comprehend the function of the proteins
and their interactions with ssDNA with
structures of ssDNA binding proteins.
However, the number of known ssDNA
binding protein structures is still very small,
despite recent advances in experimental
protein determination methods. Lately, the
implementation of AlphaFold2, a
state-of-the art, artificial intelligence-based
method, has led to a breakthrough in
protein structure prediction. In this project
we used the predicted ssDNA binding
protein structures from AlphaFold2, on a
dataset of annotated non-redundant ssDNA
binding proteins. We investigated the
quality of the predicted models and the
relationship between protein size and model
quality score

Introduction

* DNA replication, repair, and
recombination are among the biological
processes in which single-stranded DNA
binding proteins (SSBs) play a crucial
role.

Knowledge of ssDNA structures is
crucial for understanding processes.
Inappropriate recognition can result in
chromosomal damage leading to
processes like cancer, senescence, or
cell death.

More high quality of ssDNA binding
protein structures can help improve our
understanding of protein-ssDNA
interactions

Objectives

The objective of this study is to predict
the annotated ssDNA binding protein
structures and investigate their model
quality

Methods

Use a tab-delimited file containing
primary accession IDs of SSBs
clustered at a cutoff of 35% sequence
similarity to acquire each PDB file of
predicted structures by AlphaFold2.
(Image 1)

Run a script to take each accession id
and search the ebi model database
predicted by AlphaFold2(Figure 1)

Run a script that finds the average
quality score of each PDB file

Run a script that categorizes each PDB
file into a specific quality score level
group. (Figure 2)

Image 1: Python script to get figure 1 results
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Fig. 1. Majority of the non-redundant ssDNA binding

proteins (90.2%) in our dataset have predicted
models by AlphaFold?2 at alphafold.ebi.ac.uk

Fig. 2: of the models 88 (20.2%) are in the very
high confident category, followed by the majority
176 (61.5%) being in the confident category, and
51 (17.5%) in the low quality, finally 1 model
(0.8%) is in the very low category.
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Fig. 3: Scatterplot shows the relationship
between the quality score and protein size for
all the 286 protein PDB files.

* The trend in the comparison of protein size
to the quality score for each protein, is that
there is a better quality score in smaller
proteins. (Figure 3)
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Discussions

*Majority of the ssDNA binding proteins have
predicted structures by AlpfaFold2 at EB

Smaller proteins tend to have better model
quality

Finally, high quality protein models will be
compared with existing structures for novel
fold identification
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