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Texture Analysis of Plant Microtubule Cytoskeleton Based on
Gray Level Co-occurrence Matrix

Lii Yi', Ni Yunlu?, Shang Peng'*
('Key Laboratory for Space Bioscience and Biotechnology, Institute of Special Environment Biophysics,
School of Life Sciences, Northwestern Polytechnical University, Xi’an 710072, China;
“School of Marine, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract Microtubules play an important role in plant cell biochemical and physiological process. It is
recognized that the changes of microtubules structure will be indicated the functional alter. At present, most re-
searchers used fluorescence imaging technology to observe and describe microtubule cytoskeleton. Few quantifi-
cation methods are applied in microtubules analysis. In this paper, according to the characteristic of plant cortical
microtubule array, gray level co-occurrence matrix algorithm was used to make texture analysis for plant cortical
microtubule and 2 representative texture parameters (inverse different moment and variance) were selected which
reflected the regularity degree and periodicity information of texture. In order to identify the application of the se-
lected parameters, two types of plant cortical microtubule image were compared by statistical analysis. The result
showed that the differences of Inverse different moment and Variance between the two groups are significant, re-

spectively. It is indicated that the two selected texture parameters are representative as well as convenient and time-
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saving by using this kind of analyzing method. In conclusion, it is provided a reference to better description and

quantitative image analysis of microtubules morphology changes in this paper.
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Table 1 The correlation matrix of texture feature parameters

B W s N - .
I3 ) LR bzl k- R BEN FHR

Angular sec-  Inverse differ- . X .
Groups Contrast Entropy Variance  Shade Prominence Correlation

ond moment  ence moment
Angular second moment 1.00 0.90 -0.78 —0.89 -0.24 0.61 0.58 0.80
Inverse difference moment  0.90 1.00 -0.93 -0.93 -0.22 0.79 0.77 0.93
Contrast -0.78 -0.93 1.00 0.89 0.40 -0.75 -0.73 -0.91
Entropy -0.89 -0.93 0.89 1.00 0.48 -0.59 -0.56 -0.87
Variance -0.24 -0.22 0.40 0.48 1.00 0.29 0.32 -0.30
Shade 0.61 0.79 -0.75 -0.59 0.29 1.00 0.99 0.73
Prominence 0.58 0.77 -0.73 -0.56 0.32 0.99 1.00 0.70
Correlation 0.80 0.93 -0.91 —0.87 -0.30 0.73 0.70 1.00

®2 ERD R

Table 2 The result of principal component analysis

Rz 152

Component 1 Component 2
Angular second moment 0.882 -0.147
Inverse difference moment  0.987 —0.034
Contrast —0.955 0.146
Entropy -0.920 0.320
Correlation 0.942 —0.101
Shade 0.835 0.530
Prominence 0.816 0.556
Variance -0.215 0.949
Eigenvalues 5.807 1.648
% of variance 72.583 20.605

Interpretation

Reflects the directivity, rules and complexity — Reflects the change speed and periodically of

of texture and the image clarity texture

Xof 8 N AIE 2 Btk 47 2 B4 4 M A A5 302 1
o (2). Hodr, B 15Tk R NT72.583%, fLFE
R RE. W ZERE. NFLLEE. . BARSEE. S

A: IEFEXTIRL; B: BIAL AL PR .

A: control group; B: clinostation group.

Fig.3 Two
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different alignment state images of plant microtubules skeleton
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Fig.4 t analysis of two image parameters of plant microtubules between different alignment states
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