Iranian Journal of Biomedical Engineering
12 (4) (2019) 265-275, www.ijbme.org
DOI: 10.22041/ijbme.2018.85514.1342

Protein Spot Matching in Two Dimensional Gel Electrophoresis Images
based on Probabilistic Models

S. Shamekhi", M. H. Miran Baygi?, A. Gooya®

! Assistant Professor, Bioelectric Department, Biomedical Engineering Faculty, Sahand University of Technology,
Tabriz, Iran

2 Associate Professor, Bioelectric Department, Faculty of Electrical and Computer Engineering, Tarbiat Modares University,
Tehran, Iran

3 Department of Electronic and Electrical Engineering, University of Sheffield, Sheffield, S1 3JD, United Kingdom

Receipt in the Online Submission System: 4 May 2018, Received in Revised Form: 30 July 2018, Accepted: 4 December 2018

Abstract

Matching of the protein spots in two dimensional gel electrophoresis (2DGE) images is a main process
of analyzing these images. Due to the challenges of 2DGE images such as the presence of noise and
artifacts, the matching of protein spots is performed under human supervision. This supervision
involves human errors. Therefore, in this work a new automated algorithm has been proposed for spot
matching in 2DGE images which is based on a probabilistic model. Due to the complexities of the
proposed model, the Variational Bayes has been used to solve the equations of the model. The
performance of the proposed algorithm has been evaluated on real and synthetic 2DGE images with
some statistical criteria. Protein spots in real image dataset have been matched by the proposed method
with angular error of 0.05 and end point error of 1.46 and in synthetic image dataset with angular error
of 0.13 and end point error of 0.90. These results reveal higher precision and effectiveness and lower
matching error of the proposed method.
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