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A data mining framework for binary cDNA bio-chip 

data analysis and its validation
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ABSTRACT 
Owing to increasing breakthroughs for microarray in biochips and gene cloning 

technologies, biotechnology is now an emergent and promising industry worldwide. 
Although information technology advancements enable complex calculation and 
comprehensive data storage involved in biotechnology, a number of critical issues need to 
be addressed for both practice and research needs. This study aims to develop a data 
mining framework for analyzing huge bio-chip data that are different from the data 
addressed in manufacturing and service industries. In particular, specific genes between 
normal and abnormal individuals were extracted in decision rules to clarify the 
relationships among genes, and diseases. We adopt the breast cancer patient cDNA 
microarray dataset for validating the proposed approach. We firstly extracted significant 
genes from more than 44,000 genes and then use decision tree to derive classification rules 
to support medical diagnosis. The results showed practical viability of this approach.  

Key words: Biochip, Data mining, Decision Tree, Microarray, Significant Analysis of 
Microarray 
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Rule 1: IF (AA777396 < 1,000) THEN patients AA777396 < 1,000

Rule 2: IF (AA985123<1,000) THEN patients  AA985123<1,000

Rule 3: IF (AA961402<2,000 ) THEN patients AA961402<2,000
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( )
1 IF (AA777396 < 1,000) THEN patients 50/50(5) 1.00 100% 

2 IF (AA985123 < 1,000) THEN patients 50/50(5) 1.00 100% 

3 IF (R95691 < 5,000) THEN patients 49/49(4)
50/50(1) 0.99 97% 

4 IF (H79533 < 5,000) THEN patients 50/51(5) 0.99 96% 

5 IF (T53121 < 2,000) THEN patients 50/51(5) 0.99 96% 

6 IF (AA961402 < 2,000) THEN patients 50/51(1) 0.99 96% 

7 IF (AA938940 < 1,000) THEN patients 50/51(1) 0.99 96% 

8 IF (AA913206 < 5,000) THEN patients 49/49(2)
49/50(2) 0.99 94% 

9 IF (AA701996 < 2,000) THEN patients 48/48(4)
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11 IF (T98611 > 5,000) THEN patients 48/48(5) 0.98 92% 

12 IF (AI679372 > 5,000) THEN patients 48/48(1) 0.98 92% 

13 IF (AA233079 < 5,000) THEN patients 50/52(3) 0.98 92% 

14 IF (W56522 < 2,000) THEN patients 50/52(5) 0.98 92% 

15 IF (AI001134 < 2,000) THEN patients 50/52(4)
48/48(1) 0.98 92% 

16 IF (AI375135 < 4,000) THEN patients 50/52(2) 0.98 92% 

17 IF (AI923787 > 2,000) THEN patients 49/50(4)
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18 IF (H52245 > 2,000) THEN patients 48/48(2) 0.98(2) 92

19 IF (W01204 < 2,000) THEN patients 50/52(3) 0.98(3) 92% 

20 IF (AA486362> 2,000) THEN patients 49/50(1) 0.98 92% 

21 IF (H12338> 1,000) THEN patients 49/50(1) 0.98 92% 
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