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Abstract :

Since cell becoming cancerous processes due to the accumulation of gene mutations, the effect of gene

mutations other than EGFR gene might be affected imaging phenotypes of lung cancer. The purpose of this study is to

clarify problems in estimating EGFR gene mutation in lung cancer by using non-invasive image examination. We collected
119 CT images and 18 RNA-Seq data from the NSCLC-Radiogenomics database and conducted experiments. The region of
lung cancer was manually segmented and 365 radiomic features were determined. Linear discriminant analysis with 10

radiomic features selected by Lasso was employed for estimating the presence or absence of EGFR gene mutation. In
addition, 18 RNA-Seq data with EGFR gene mutation was projected into two-dimensional space by using t-SNE.
Experimental results showed that lung cancers with EGFR gene mutation have two groups with different imaging

phenotypes. The patterns of gene expression level in those groups were also different. In the radiomic studies for estimating

the presence or absence of EGFR gene mutation, we can conclude that it is appropriate to conduct it as a multi-group
classification problem incorporated differences of gene expression pattern in lung cancer.
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Fig.1 An example of manually segmented tumor region. (a)
original image. (b) segmented region.
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Fig. 2 Relations between the number of radiomic features and AUC obtained by LDA.

Table 1 Selected 10 radiomic features by Lasso.

GeoX Shape
#2 GeoXYo Shape
#3 GeoW6 Shape
#4 GeoW9 Shape
#5 GeoW13 Shape
#6 Perc.50% Histogram
#7 S(2,2) Correlat Texture
#8 S(3,0) Correlat Texture
#9 S(4,4) Correlat Texture
#10 WavEnHL_s-2 Resolution
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Horizontal coordinate of gravity center

Gravity center to inscribed circle center
horizontal distance

Profile specific perimeter squared / 41r*profile
area, number of the object pixels

Area of the circumscribing rectangle of minimal
area / Area, number of the object pixels

Maximal diameter / Area, number of the object
pixels

50% percentile

Correlation
(S(2,2) is the between-pixels distance)

Correlation
(S(3,0) is the between-pixels distance)

Correlation
(S(4,4) is the between-pixels distance)

Wavelet energy
(frequency band: HL, scale: 2" (of 4t ))
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Fig. 3 Histogram of LDA score. The cases with EGFR mutation were classified type 1 and type 2 by using LDA score.
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Fig. 4 Examples of type 1 and type 2. These are cases with EGFR gene mutation.
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Fig. 5 Output of t-SNE when gene expression levels were used as input data. Type 1 and type 2
represent imaging phenotypes of tumors.
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