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Algorithm of Protein Spots Segmentation using Watersheds-based

Biologist must have to do 2DGE biological experiment for Protein Search and Analysis. This experiment coming into being 2

dimensional image. 2DGE (2D Gel Electrophoresis :

two dimensional gel electrophoresis) image is the most widely used method for

isolating of the objective protein by comparative analysis of the protein spot pattern in the gel plane. The process of protein spot analysis,
firstly segment protein spots that are spread in 2D gel plane by image processing and can find important protein spots through
comparative analysis with protein pattern of contrast group. In the algorithm which detect protein spots, previous 2DGE image analysis is
applies gaussian fitting, however recently Watersheds region based segmentation algorithm, which is based on morphological segmentation
is applied. Watersheds has the benefit that segment rapidly needed field in big sized image, however has under-segmentation and
over-segmentation of spot area when gray level is continuous. The drawback was somewhat solved by marker point institution, but needs
the split and merge process. This paper introduces a novel marker search of protein spots by watersheds-based hierarchical threshold,
which can resolve the problem of marker-driven watersheds.

Key Words : Proteomics, Morphological Region Based Segmentation, 2DGE, Protein Spot, Watersheds
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threshold level initialize
apply threshold
if does not exist boundary area xn=0¢% A »
apply previous segment level
save boundary area
end
else if have 1 boundary area
if boundary area <minimum spot size /* ¥FE ] HAi Alo]ZB T} 4
< ¥/
delete boundary area /¥ o g Q4 X Fa ¥/
end
else if boundary area <= maximum spot size
if boundary area <= previous boundary area /*n =1 ¢ Z$+/
save boundary area
end
else fen > 1 ¢l A/
set change threshold level
£0 to recursive
end
else
Set change threshold level
go to recursive
end
else

AHN<n A AE

recursive:
recursive to search as boundary number
end
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TEe £ =29 48479 He4S HES] 98 W
A28 theH(The University of Manchester)™8r9] Imaging
Science and Biomedical Engineering®] Mike Rogers® 4
g A3E ZAE 89k Mike Rogerss W& 234 & A
719% d4E BAs g8 WEez AEHE EQY
ImageMaster 2D Elite, Melanie 3D, PSQuest, Progenesis,
739 True Positive®} TPF(True Positive Fraction)?] 3%
AFRE SASQEE ol i ARe <FE 1> Zri[l6]

(B 1) 27 3 ®M7igs 2ME flo HE 8o tHE i

FE 4y
7] %] Accurancy TPF FP
ImageMaster 3.15% 8.1% 40
MElanie 3.40% 81.6% 26
PDQuest 5.02% 78.2% 20
Progenesis 3.46% 84.6%
Z3 4.46% 68.2% 30
2 olee Edl €% FHL <E DI 2L e
YHE /Hne FFE FHo] oJHrt. § TPFY FPirs
7K Accuracy® FA3e AL AFEE £ AdE =
237 920 B =i Watersheds 714 AEH o]
g 28 dugFd A5E Frker] 98 v 22
HAEE stk & 115708 &aid wigo] gl o=
a7l 2319 A A7YF o] XA Watersheds 53

olFg £% duFE A& <F 2>9 T TP(True
Positive), TN(True Negative), FP(False Positive), FN
(False Negative)®] 7N+E SAsAd. &3¢ 4 A
98l A =(Confidence)$t A #x=(Sensitivity)E T+
Ut ol o]g3te d& Ay aid kA HE FE
& 4 Qlth

(E D AEH N3 BE YIS 0128 Azl X
Index g‘ﬁ TP |TN| FP |FN| Specificity | Confidence |PS-FDP
Gell | 115 106 | 9] 1 | 0] 090 09% | 0913
Gel2| 120 [ 110 [10] 2 | 0| o8 0982 | 0901
Gel3| 118 108 |10 1 |0 o090 090 | 0907
Total| 353 | 324 | 29| 4 | 0| 087 0987 | 0907

(E 3> MA|AE cigte] Imaging Science and Biomedical Engi-
neering2 Mike Rogers7t Al&st Silver Stained Gel

Image?| HIESX O|flst 28 LILEES 0|28 MEE
=X
| o
Total e !
Index Spot TP {TN| FP |FN| Specificity | Confidence | PS-PDP
Silver

Statin [ 964 | 947 |14 3 | 0| 08235 09968 | 09824
Gell

Silver
Statin |12067 1194 |10 | 2 | O 0.8333 0.9983 0.9900
Gel2

Total 2170|2141 [24] 5 | 0| 08275 09976 | 09866

Confidence = TP / (TP + FP), Specificity = TN / (TN + FP)
PS-PDP : Protein Spot Pre-Detection Probability = (TP + FN) / (TP +
FP + FN + TN)
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