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Abstract Meta-analysis of gene expression data of multiple cancer types such as breast, colon and ovary used to identify gene
signatures that functionally used as a marker to prognosis and molecular diagnostics. There is a reliable identification of gene
signatures is associated with different cancer types remains a challenge. The aim of this study is to develop microarray statistical data
analysis methods and SVM classifiers to identify differentially expressed genes in different cancer types. Using our method to
perform 16 datasets such as 6 breast cancers, 4 colon cancer and 6 ovarian cancers of different datasets. Our results is analyzed in 4
different methods (a) preprocess the data to identify quality expression of datasets by removing null values and non-significant values
(p<0.05) (b). Differential gene expression analysis using statistical analysis to predict upregulation and downregulated gene
signatures (c) subgrouping of datasets that has been classified based on cancer types (d) gene network prediction to identify
gene-gene interaction to understand biological markers. We have predicted 8 markers in breast cancer, 10 markers in colon cancer
and 16 markers in ovarian cancer is providing new direction for diagnostics and therapeutic development.

Keywords  Breast cancer; Colon cancer; Ovarian cancer; Microarray; Statistics; Limma; Biocoductor; geNETClassifier
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Figure 1 Significant genes of breast cancer cells that differentially expressed in disease and control tissues
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Table 1 differentially expressed genes are significantly associated with genetic mutation of breast cancer

Genes pValue FDR B&H FDR B&Y  Bonferroni
SHISA2, FBX032, MMP7, FN1, CF1, EGR1, DCLK1 4.81E-10 9.85E-07 8.08E-06 9.85E-07
FBX032, FN1, DCN, CF1, SERPINB3, SERPINB4, MAP3K4 1.30E-09 1.34E-06 1.10E-05 2.67E-06
ITGBL1, EBX032, MMP7, FN1, DCN, CF1, OLFML3, MAP3K4 6.36E-09 4.35E-06 3.57E-05 1.30E-05
NPY1R, FN1, DCN, CF1, PHLDA1, EGR1, DCLK1 2.99E-08 1.53E-05 1.26E-04 6.13E-05
FBX032, EN1, DCN, CF1, SERPINB3, SERPINB4 7.49E-08 3.07E-05 2.52E-04 1.54E-04

* 2 At 2 5 F S SR A B A Y A
Table 2 Significant genes in breast cancer that is involved in gene-gene interaction

Gene Ranking Gene ID Mean Diff Express UP/Down Redundant
1 241763 s at 1.92 UP FALSE
2 1558048 _x_at 1.4645 UP TRUE
3 241762_at 1.4404 UP TRUE
4 225803_at 1.352 UP TRUE
5 211906_s_at 1.3315 UP TRUE
6 202270_at 1.3159 UP TRUE
7 231577_s_at 1.2727 UP TRUE
8 205440_s_at 1.2299 UP TRUE
9 214702_at 1.3266 UP TRUE
10 202269_x_at 1.1202 UP TRUE
11 204259 at 1.2022 UP TRUE
12 227404 _s_at 1.1577 UP TRUE
13 209720 s _at 1.1845 upP TRUE
14 229800_at 1.0121 UP TRUE
15 225328_at 1.0491 UP TRUE
16 218162_at 1.0409 UP TRUE
17 238623 _at 1.0733 UP TRUE
18 230493_at -0.8728 DOWN FALSE
19 209719 _x_at 0.966 UP TRUE
20 210413_x_at 0.9609 up TRUE
21 222940_at 0.9466 UP TRUE
22 201694 s _at 0.9359 UP TRUE
23 211896_s_at 0.8786 up TRUE
24 217997_at -0.9454 DOWN TRUE
25 205422 s at 1.0944 UP TRUE
26 219553 at -0.8652 DOWN TRUE
27 203854 _at 0.8962 UP TRUE
28 224549 x_at 0.8446 uP TRUE
29 209335_at 0.8693 upP TRUE
30 232573 at 0.8754 UP TRUE
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Figure 4 Significant genes of colon cancer cells that differentially expressed in disease and control tissues
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Table 3 Differentially expressed genes is significantly associated with genetic mutation of colon cancer

Genes pValue FDR B&H FDR B&Y Bonferroni
MMP1, MAOB, SPRR1A 1.08E-04 2.82E-01 1.09E-02 9.16E-02
SPRR1A, SPRR1B 1.38E-04 3.61E-01 1.18E-02 9.92E-02
EMP1, MAOB, DCLK1, AKAP12  2.70E-04 7.04E-01 1.46E-02 1.23E-01
PROM 1 1.18E-03 6.49E+00 3.26E-03 2.99E-02
KRAS 1.18E-03 6.49E+00 3.26E-03 2.99E-02

R 4 Gl th 2 5 2D - JE R LA Y 2 2

Table 4 Significant genes in colon cancer that is involved in gene-gene interaction

Gene Ranking Gene ID Mean Diff Express UP/Down Redundant
1 205064 at 2.385 upP FALSE

2 205488 at -2.2332 DOWN FALSE

3 206505 at -2.1166 DOWN TRUE

4 226517 at 0.9886 upP FALSE

5 227529 s at 1.0332 UP FALSE

6 224009 x at 1.5783 UP TRUE

7 1557796 at 1.1084 UP TRUE

8 210517_s_at 1.7642 UP TRUE

9 214452 at 0.8011 UP TRUE

10 1559203 s at 0.9882 up TRUE
2.1.3 B s AR5 5 U0 AT % Herp 175 N2 5 TOV112D

P B BT AR W B 6 MEEA, Hih 342
Xt TOV112D 40 ps3 #EavaTy, % 3 MEA
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Figure 5 Significant genes of ovarian cancer cells that differentially expressed in disease and control tissues
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Table 5 Significant genes in ovarian cancer that is involved in gene-gene interaction

Gene Ranking Gene ID Mean Diff Express UP/Down Redundant
1 209173 at 12714 UP FALSE
2 204580 at -1.2938 DOWN FALSE
3 206378_at 1.1423 UP FALSE
4 1555745 a at -1.1253 DOWN FALSE
5 240304 s at 1.1246 UP FALSE
6 209602 s at 1.1043 upP FALSE
7 215729 s at -0.8966 DOWN FALSE
8 228241 at 1.0233 UpP TRUE
9 205048_s_at 0.997 upP FALSE
10 227662 at 1.027 UP FALSE
11 228915 at 1.0024 UP TRUE
12 214451 at 0.8899 UP TRUE
13 237339 at 0.9032 up TRUE
14 219580 s at 0.8417 UP TRUE
15 205239 _at 0.8214 UP FALSE
16 237086 at 0.8232 upP TRUE
17 204667 at 0.7949 UpP TRUE
18 223864 _at 0.7965 upP TRUE
19 214774 x at 0.8386 UpP FALSE
20 216623 x at 0.8309 UP TRUE
21 226597 at 0.767 UpP TRUE
22 206157 at -0.7531 DOWN FALSE
23 238778 at 0.7077 UP FALSE
24 238017_at 0.7999 UP TRUE
25 203820 s at -0.8356 DOWN FALSE
26 1553394 a at 0.7044 upP TRUE
27 237395 at 0.7001 UP FALSE
28 232481 s at 0.7613 UP FALSE
29 205471 s at 0.7132 UP TRUE
30 215108 x at 0.7184 UP TRUE
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Table 6 Differentially expressed genes is significantly associated with genetic mutation of Ovarian cancer

Genes FDR B&H FDR B&Y Bonferroni

NOS3, EDN2 1.13E+01 1.33E-02 1.16E-01

PTEN, MLH1, PMS2, APC, MSH2 8.71E-03 1.53E-04 1.23E-03

BAX, FANCC, MLH1, VDR, APC 1.94E+01 2.65E-02 2.32E-01

FAS 451E+01 4.70E-02 4.12E-01

BAX, PTEN, FANCC, MLH1, VDR 2.38E+01 3.07E-02 2.69E-01

CDKNI1A, PTEN, MDM2, DDB2, 1.38E-14 1.97E-15 2.27E-14

GADDA45A, FANCC, HRAS, MLH1,

DNMT1, VDR, PMS2, APC, TP53I3,

MSH2, IGFBP3, EGFR, TP53

PTEN, MDM2, TP53 3.36E-03 1.10E-05 1.27E-04
. Oncol, 17: 2061
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