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Asymmetric Diffusion Model for Protein Spot Matching in 2-DE Image
Kwan-Deok Choi' - Young-Woo Yoon™

ABSTRACT

The spot detection phase of the 2-DE image analysis program segments a gel image into spot regions by an image segmentation
algorithm and fits the spot regions to a spot shape model and quantifies the spot informations for the next phases, Currently the
watershed algorithm is generally used as the segmentation algorithm and there are the Gaussian model and the diffusion model for the
shape model. The diffusion model is closer to real spot shapes than the Gaussian model however spots have very varous shapes and
especially an asymmetric formation in x-coordinate and y-coordinate. The reason for asymmetric formation of spots is known that a
protein could not be diffused completely because the 2-DE could not be processed under the ideal environment usually. Accordingly we
propose an asymmetric diffusion model in this paper. The asymmetric diffusion model assumes that a protein spot is diffused from a disc
at initial time of diffusing process, but is diffused asymmetrically for x-axis and y-axis respectively as time goes on. In experiments we
processed spot matching for 19 gel images by using three models respectively and evaluated averages of SNR for comparing three models.
As averages of SNR we got 14.22dB for the Gaussian model, 20.72dB for the diffusion model and 22.85dB for the asymmetric diffusion
model. By experimental results we could confirm the asymmetric diffusion model is more efficient and more adequate for spot matching
than the Gaussian model and the diffusion model.

Keywords : 2-DE: 2-Dimensional Electrophoresis, Spot Detection, Spot Shape Model, Gaussian Model, Diffusion Model.
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(D2 16) EHE TE A 20

CE 1) B HE AE gt (Et9f : dB)
Gel image Model SNR | No.of Spots Gel image Model SNR | No.of Spots
Gauss. 11.64 (Gauss. 16.18
1 ARABIDOPSIS Diff. 21.26 5705 11 HL60_HUMAN Diff. 21.49 5946
Asym. 22.77 Asym. 23.94
Gauss. 14.90 Gauss. 11.22
2 DICTYSLUG Diff. 2168 5596 12 KIDNEY_HUMAN Diff. 19.35 8389
Asym. 24.06 Asym. 21.06
Gauss. 20.15 Gauss. 16.84
3 ECOLI4-5 Diff, 2217 4137 13 | LYMPHOMA_HUMAN Diff. 20.54 2792
Asym. 25.33 Asym. 23.14
Gauss. 15.20 5 Gauss. 11.36
EI 'ER_HUM
4 ECOLI4.5-5.5 Diff. 20.92 8321 14 HECL 'LI‘:N Diff. 2053 5024
Asym. 22.48 Asym. 22.64
Gauss. 13.86 Gauss. 6.80
NUCLEOLI_HEL
5 ECOLI5-6 Diff. 18.89 4746 15 MA‘QD' Diff. 20.05 3978
Asym. 20.70 Asym. 2224
Gauss. 15.21 Gauss. 14.29
6 ECOLIGS-6.7 Diff. 20,01 4321 16 | PLATELET_HUMAN Diff. 20.83 3005
Asym. 21.85 Asym. 23.01
Gauss. 16.12 Gauss. 13.00
7 ECOLI6-9 Diff. 21.63 4364 17 | STAPHYLOCOCCUS Diff. 2142 6015
Asym. 24.20 Asym. 23.33
Gauss. 9.37 (GGauss. 19.25
8 ECOLI6-11 Diff. 19.75 6777 18 U937_HUMAN Diff. 20.32 6669
Asym. 21.17 Asym. 22.66
Gauss. 897 Gauss. 16.78
9 ECOLI Diff. 20.13 3489 19 YEAST Diff. 21.04 6189
Asym. 21.60 Asym. 2357
Gauss. 19.09 Gauss. 14.22
10 ELC_HUMAN Diff. 21.62 3982 Average Diff. 2072 99445
Asym. 24.42 Asym. 22.85
30.00
25.00
20.00
15.00
10.00
5.00
0.00
“
=3
&
NS
¥ ¥
*Q

—&— Asym. Diff.
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