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∕ₐ₦⌠₈⌐ₐ  
 

║ ║ ₩⅝√  
1.„ ‼‚ 
ↄₐ₡ₐ└↔₠∕Ω₉₦₰ IΉ∕ₐ₦⌠₈⌐ₐ ῌ‖„᾿MicroArray Analyzer(TREBAX)₮₰Ω√₀ ΅―

₀  ―∕ₐ₦⌠₈⌐ₐ ₀  ⁴῀ ₮₰Ω√„ ‚₰−№⅍ ₈⌐ₐ (cDNA ∕ₐ₦⌠₈⌐ₐ )‚⁭

⁯ ⁮⁵‍℮╒₿₀‾‗‚᾿ ” ↨⌠↔₉ₐ⌂‗ ᾿ ⁮‚„ DNA ‗₀

‚ —῾⁴ ‗₀ ‗ ‍℮╒₿ ₮₰Ω√‖Ῥ⁴Ό᾿℮╒₿”↔₠╒∕№⅍₀ ⁸ ⁵‟᾿₰−№⅍ ₈

⌐ₐ (cDNA ∕ₐ₦⌠₈⌐ₐ ) ”℮╒₿‚‾ ‖Ὼ⁴ T͂REBAX ‖„ ‚„ [̓1]₰−№⅍ ₈⌐ₐ℮

╒₿‚ ‴⁵⁴ ⁯ ” ῷ⁭• ℮╒₿” ” [̓2] ↨⌠↔₇ₐ⌂”₩⅝√ ᾿₈⅝╒Ω╒₮≡

└ ‗” [̓3] ” ‖  ‍∕ₐ₦⌠₈⌐ₐ‚ῷ΅― ₀  ⁴ ‚ ​ ‍

” [̓4] ”∕ₐ₦⌠₈⌐ₐ‚⁭⁴ ’ ↨⌠↔₇ₐ⌂₀  ⁴ ” [̓5]∕ₐ₦⌠₈⌐ₐ

” ᾿[6]₩⅝√‚ ‒‍ ” ᾿[7] ₒₓ↕ ” ₀ ‖Ὼ⁴῀ ” ₴↔⅍

‖  ⁴ ‗₀ ‚ ⁴‍‼‚ „ ⅍₰₤Ω―‮ ‖  ⁵⁴⁭ῲ‚  ‍῀ ῃ” ῷ

⁭• ₮₰Ω√” ‚–΅―” ’⁮•‚ ₀ ‚  ―Ῥ⁴”‖᾿ ⁮‚ ₀  ‍

΅ ‚„ ₀ ‚ ―΅‍‎Ὼ‍΅῀ 
 

‖ ‗ ― ΅⁴℮╒₿„᾿LB ‚⁭⁯  ⁵‍ ₀ ‚ ‒― ”

₀∕ₐ₦⌠₈⌐ₐ‚⁭‒―  ‍ ℮╒₿‖Ῥ⁴ K͂A „ ” ₀ ‚ ⁴‍‼‚  ⁵

‍ ‖Ῥ⁯᾿ ‚ῷ΅― ‚⁭⁴ Ό  ⁴῀ ” ₀ ‗ ᾿‍‴῀‫

” ” ” ‗’‒‍ ₀ ‗΅ῲ῀ ‖„᾿ ‗ ₀ › 01 ‚ῷ

΅― 26ή‖ ₀ ‗ῲ  ᾿ ‚ῷ΅― ₀  ᾿ ₩⅝√ ” 20// ‚  ―

lQM@ ₀ bCM@ ∕ₐ₦⌠₈⌐ₐ‚⁭⁯  ‍῀ ₀ ‚  ῀’ῷ᾿ ‚„᾿ ᾿―‮

‖  ‍ ‚–΅― OD =0.4 ‚ῷ΅―  ‍ mRNA ₀ ΅‍῀∕ₐ₦⌠₈⌐ₐ℮╒₿

„ ⁭⁯  ―΅‍‎΅‍῀ 
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2.
 

‴ „ ‼‚᾿ ” ‗ ―᾿ ℮₉⌐₦⅍≥” ₀  ― Unix ₪∕└ⅎ‚ ⁵⁴῀​” c̓DNA
∕ₐ₦⌠₈⌐ₐ‚ῷ῾⁴ ” ₀  ⁴῀ 
 
(1) ”  
1A. ℮₉⌐₦⅍≥”  

℮₉⌐₦⅍≥₀  ⁴῀ 
%mkdirṍbioinfoз            ( ” ‖„℮₉⌐₦⅍≥ ₀ bioinfo ‗ ⁴῀)

 
” ℮₉⌐₦⅍≥‚ ⁯᾿ ”℮╒₿₀ ”⁭ῲ‚ ―₪↓╒ ⁴῀ 

%cdṍbioinfoз                                                                 
%cpṍðrṍ/home/gtc/skanaya/ensyuṍ.з (( ) ‟⁮ῼ ΌῸῸ⁯‴ ῀

 
ensyu ℮₉⌐₦⅍≥‚  ⁴῀ 
%cdṍensyuз                              

 
1B. ↔₇ₐ⌂”  
cDNA ∕ₐ₦⌠₈⌐ₐ ‚⁭⁯ ⁮⁵‍℮╒₿₀  ⁴῀ 

MicroarrayData ℮₉⌐₦⅍≥‚  ⁴῀ 
%cdṍMicroarrayDataз                               

 
℮₉⌐₦⅍≥ ‚Ῥ⁴↔₇ₐ⌂” ₀℅ₓ№₦ ⁴ ↔͂₇ₐ⌂ Ό SORT ‖ ‴⁴↔₇ₐ⌂‚–΅― ₀  
 ⁴῀ 

%lessṍSORTBSLB1¥ṍdata.txtз              (q ‖  ⁴)                           
₪└⅍⌠╒⌂   ‗ ‍  

₰−№⅍ ₮₧⅓⌂ ↄ№₦₧≤ₒ└ⅎ ₮₧⅓⌂ ↄ№₦₧≤ₒ└ⅎ  
 
 
 
 
 
1C ₈⌐ₐ ↨⌠₧≤√”  

ensyu ℮₉⌐₦⅍≥‚ ⁴῀ 
%cdṍ.. з                                                 

 
MicroArray Informatics ”∞ₐ└ Ό  ⁴῀ 
%./UnixMicroArrayRun.sh з                                               

 
 

 

aadK 561.080017 273.866669 539.619995 211.977783 
aadK 379.5 174.711105 405.119995 105.73333 
aapA 573.299988 166.955551 4380.939941 147.46666 
 ....... 
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(2)∕ₐ₦⌠₈⌐ₐ  
₰Ω№↨ ” [PartialAv.Scaling] 

↔₇ₐ⌂ SORT*  
↔₇ₐ⌂ SCAMA* 

i ”₰−№⅍‚–΅―” –” ₪└⅍⌠╒⌂ ‗ ‚  ⁴₮₧⅓⌂ ₀

xi(Target) • xi(control) ‗   ⁴ ᾿  log(xi(Target)/xi(control)) ‗ Avi= 
log(xi(Target)+xi(control))₀‾‗‚∂╒₰≤ₐ└ baselinei ₀  ᾿ LOGi ₀ ‼⁴῀ 
 
LOGi = log(xi(Target)/xi(control))̿baselinei 

 
PartialAv.Scaling ∑₿└₀₦≥№₦  
И  
Button for All Data analyzed ∑₿└₀₦≥№₦ ( --End--‴‖₦≥№₦₀ ῾⁴
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₰Ω№↨ ∕₰₿╒↔₇ₐ⌂” ₀ ” [InfoMerge via.MasterFile] 
↔₇ₐ⌂ SCAMA* 
↔₇ₐ⌂ UNI* 

 
InfoMerge via.MasterFile ∑₿└₀₦≥№₦  
И 
Information marge for all data ∑₿└₀₦≥№₦

 
↨⌠№⅍ ⁵‍℮╒₿₀  ⁴῀ 

Plotter ∑₿└₀₦≥№₦  
И 

”↔₇ₐ⌂₀  ₦≥№₦  
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℮╒₿” ” ₀ ‚  ῀ 
℮╒₿” ”  ℮╒₿” ”  

̿2  Ό  ―΅― Ό ⁮⁵’΅ 

1  ₮₧⅓⌂ ̿ↄ№₦₧≤ₒ└ⅎ Ό ‗’⁯ Ό ‼⁮⁵’΅ 

0 ₡⌐└₯ –” ‚  ⁴₮₧⅓⌂ ̿ↄ№₦₧≤ₒ└ Ό 0 ‗‹’ ⁵⁴ ‚Ῥ⁴ 

1  ᾿  –” ”ῲ‏ ‚ῷ΅―₮₧⅓⌂ ̿ↄ№₦₧≤ₒ└ Ό 0 ‗‹’ ⁵⁴ ‚Ῥ⁴ 

2  ‚ ‖’΅  

 ↓└₦  ≠╒₭╒Ό  ‍ ”  

10  ‚ ’  

 
”↨⌠№⅍₀  ₦≥№₦  

₦≥№₦ ⁴‗↨⌠№⅍” ⁞ ” GENBANK ”₈⅝Ω╒₮≡└ Ό ⁮⁵⁴῀ 

 
₰Ω№↨ 3 ≠╒₭╒ ₀ ‍  ” [Statistics for all ArrayData] 

↔₇ₐ⌂ UNI* 
↔₇ₐ⌂ GENE*,HIST*,STAT* 

Statistics for all ArrayData ∑₿└₀₦≥№₦

И 
threshold ”     „ min=log(0.01)  max =log(100.0) ‚  
И  
ALL Data used ∑₿└₀₦≥№₦                                           
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< ” > 
MicroarrayOutput ℮₉⌐₦⅍≥‚  ⁵‍ GENEDefault.txt ↔₇ₐ⌂₀ Ὼ᾿ ₀  ⁴῀ 

ₔ∙≈⌐╒₿(kterm)₀  ᾿ensyu ℮₉⌐₦⅍≥‴‖  ⁴῀ 
%lessṍGENEDefault.txtз              (q ‖  ⁴)                           
 

 
LB4 ” ℮╒₿‚–΅―᾿100 ‚ Ό ⁮⁵‍ ₀  ⁭῀ 
 
_________________________________________________________________________________________________ 
(3)  

 
↨⌠↔₇ₐ⌂” ‚⁭⁯ ₀  ⁴ ₀  ⁴῀ ‗ ―  ‖„ BL-SOM ↄ№℅≤╒

⅔└₧ ‚⁭⁯ ↨⌠↔₇ₐ⌂‚⁭⁯ ₀  ⁴῀ ₮₰Ω√‖„᾿K F4  
’⁮•‚ F1 ᾿ ⁮‚„₡≥₯⅓⌂” SOM ₈⌂₫≥₱√ F3 ‾  ⁵―΅⁴”‖

‚ ”Ῥ⁴ „ ⁵⁮‾   ‗‾‖Ὼ⁴῀ 
‖„ 

₀ x Ὸ⁮’⁴ З ℮╒₿”₰₨╒≥└₧ З ( ) 
” ⁵‖℮╒₿₀    ⁴῀ ” ‚ ‍Ό‒― ‚℮╒₿” ₀ ‼⁴῀ 
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STEP4 ”∕ₐ₦⌠₈⌐ₐ℮╒₿” ₀ ‚  ⁴[Data Merge] 
↔₇ₐ⌂ SCAMA* 
↔₇ₐ⌂ MERGE* 

Data Merge ∑₿└₀₦≥№₦  
И 
↔₇ₐ⌂₀ ―  ⁴ ( LB1 LB8 ‴‖ ‚ ῴ⁴ )
И  
>Add> ∑₿└₀₦≥№₦  
И  
Start Merge ∑₿└₀₦≥№₦  
 

 
STEP5  ₩⅝√” ‚⁭⁴ • ῴ[Positioning Sorting] 

↔₇ₐ⌂ MERGE* 
↔₇ₐ⌂ POS* 

Positioning Sorting ∑₿└₀₦≥№₦  
И 
↔₇ₐ⌂₀  ₦≥№₦  
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STEP6  ​⁵‌⁵”∕ₐ₦⌠₈⌐ₐ‚–΅―”  ‗” ₀ [AV.(gene)] 
↔₇ₐ⌂ POS* ↔₇ₐ⌂ AV* 

 
Av(gene) ∑₿└₀₦≥№₦                                            

     И 
POSMERGE .txt ↔₇ₐ⌂₀  ₦≥№₦

  
 
 
₩⅝√‚ῷ῾⁴ ‗ ↨⌠↔₇ₐ⌂” (Genome)   

↔₇ₐ⌂ AV* ↔₇ₐ⌂ (’ ) 
Genome ∑₿└₀₦≥№₦                                            

     И 
 ↔₇ₐ⌂₀   ‚₦≥№₦  
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STEP7  ‗‚ ”∕ₐ₦⌠₈⌐ₐ℮╒₿” ₀ 1 ‚₰₨╒≥└₧(Gene Norm(SS=1)) 
↔₇ₐ⌂ AV* ↔₇ₐ⌂ AVGN2* 

Gene Norm(SS=1)∑₿└₀₦≥№₦                                            
     И 

 AVPOSMERGE .txt ₀  ₦≥№₦    
И 
 Starting ∑₿└₀₦≥№₦     

 
 

STEP8 ∕№↨ BL-SOM [BL-SOM] 
↔₇ₐ⌂ AV* ↔₇ₐ⌂ WTSPCA*,WTSRND*,WTSSON*,CLSOM* 

(i) ₒₔₐ⅍∂₦⅍⌂”  
BL-SOM ∑₿└₀₦≥№₦                                            

     И 
 Data Set ⁭⁯ AVGN2.txt ₀  ₦≥№₦    
И 
 PCA lnit.∑₿└₀₦≥№₦     
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ii   
• BL-SOM ∑₿└₀₦≥№₦                                            

     И 
 Data Set Ὸ⁮ AVGN2.txt , Weight Matrix Ὸ⁮ WTSPCA .txt ₀  ₦≥№₦   
И 
 SOM Weight Construction ∑₿└₀₦≥№₦    

 

 
 

iii  ‍ₒₔₐ⅍∂₦⅍⌂‚ —΅‍∕№↓└₧ 
• BL-SOM ∑₿└₀₦≥№₦                                            

     И 
 Data Set Ὸ⁮ AVGN2.txt , Weight Matrix Ὸ⁮ WTSSOM .txt ₀  ₦≥№₦   
И 

Classification ∑₿└₀₦≥№₦   (( ) ‟⁮ῼ ΌῸῸ⁯‴ )            
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iv ↨⌠↔₇ₐ⌂  
Viewer ∑₿└₀₦≥№₦                                            

     И 
 CLSOM*.txt ↔₇ₐ⌂₀  ₦≥№₦     

 

 
2 SOM ‖  ‍ ᾿ ‚ῷ῾⁴ ↨⌠↔₇ₐ⌂Ό Ὼῼ  ‍−ₐ└⅍„ ℮╒₿”

‗ ” Ὸ  
3 òybaKó‗΅ῲ ‗ ‍ ↨⌠↔₇ₐ⌂₀   ₀  ⁭῀ 
4 3 ” ⁭⁯᾿ybaK „ ‚ῷ΅―‘”⁭ῲ’ ₀ ‒―΅⁴‗ ‖Ὼ⁴Ὸ  
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---------------------------------------------------------   --------------------------------------------------------------------------- 
₮₰Ω√(TREBAX)” ΅ ‚ ῴ᾿∕ₐ₦⌠₈⌐ₐ‚ῷ῾⁴ ‚–΅― ” ‖  ⁴῀ 

 1. DNA ∕ₐ₦⌠₈⌐ₐ  2.₈⌐ₐₐ└↔₠∕Ω₉₦₰ 3. ₮₰Ω√ TREBAX  

 4.ₐ└₰⅍╒⌂ 5.↔₠⌂⃰”  6. TREBAX ”   

 7. ₢Ω₫≥╒↔₇ₐ⌂”  8.   9.  

ῷ⁭• ‖„᾿∕ₐ₦⌠₈⌐ₐ ‗ ” ₀ ‖Ὼ⁴⁭ῲ‚ DNA ∕ₐ₦⌠₈⌐ₐ ’⁮•‚₈⌐ₐ

ₐ└↔₠∕Ω₉₦₰‚–΅―” ₀  ⁴῀ Ὸ⁮ TREBAX ” ‚  ―  ⁴῀

 

1.DNA ∕ₐ₦⌠₈⌐ₐ  

DNA ₈⌐ₐ” „ DNA ”⅞ₐ↕≥⃰ₐ₳╒₮≡└(hybridization)‖Ῥ⁯᾿€₭└↕⌠№⅍⁞⅝╒₭└↕⌠№⅍₀

Ὸ– ‖ ῲ ‗‖ Ὸ⁮ ” ” ₀  ⁴ ‖Ῥ⁴῀DNA ₈⌐ₐ ‚„᾿GeneChip ᾿₰

−№⅍ ₈⌐ₐ (cDNA ∕ₐ₦⌠₈⌐ₐ )᾿ῷ⁭• Serial Analysis of Gene Expression (SAGE) ΌῬ⁴῀ 

GeneChip „ Affymetrix Ό  ‍ ‖Ῥ⁯᾿ ” ‚  ― 40 „ 11-20 ”₡≥

₫⅛₦⌐₡℅ⅎΌ ⁸⁵⁴῀ ‚–΅―᾿ ” ‗ ―‮ ‾ ” ΅ ₀΅ῼ–Ὸ  ᾿​⁵‌⁵”

‚  ― 11-20 Ὸ⁮’⁴ ₡≥₫⅛₦⌐₡℅ⅎ‗ ” ‗ Ό ‚Ῥ⁴ ₡≥₫⅛₦⌐₡℅

ⅎ‚  ⁴ Ὸ⁮ ₀  ⁴῀₰−№⅍ ₈⌐ₐ (cDNA ∕ₐ₦⌠₈⌐ₐ )„᾿ ‗’⁴ ( )‗

‗ ⁴ ​⁵‌⁵Ὸ⁮ mRNA ₀  ᾿​⁵‌⁵” ‚ῷ΅― –” ῴ‟᾿Cy3 ‗ Cy5 ‚⁭⁯

≤∂⌂ ⁵‍ cDNA ₀᾿∕ₐ₦⌠₈⌐ₐ ‚₰−№⅍ ‍ cDNA ‗ ⅞ₐ↕≥⃰ₐ₳╒₮≡└ ⁴ ‗‚⁭⁯᾿​⁵‌⁵”

‚ῷ῾⁴ 1000-10,000 ” ” ” ₀  ⁴ ‖Ῥ⁴( 1)῀Serial Analysis of Gene Expression 

(SAGE) ‖„ cDNA ₿₧ ₀≤ₐ₩╒₮≡└ ‚⁭⁯ ‚–’ΏῬ⁸ ᾿​” ₀  ⁴῀₿₧ ”

‚⁭⁯ ” ῃ” mRNA ₀  ⁴ ‖Ῥ⁴῀ 

 
cDNA ∕ₐ₦⌠₈⌐ₐ  

 

∕ₐ₦⌠₈⌐ₐ ‚⁭⁯ ⁮⁵⁴ ” ‚  ⁴ ↨⌠↔₇ₐ⌂℮╒₿₀ ‚ ⅍≤└₰₦≥↨

⅍╒√  ⁴ ‗Ό ‗’⁯᾿ ⁵‚ ‒‍ↄₐ₡ₐ└↔₠∕Ω₉₦₰ ” Ό  ―΅⁴῀ↄₐ₡ₐ└↔₠∕Ω

₉₦₰Ό  ⁴ ’ ‗ ―᾿(1) ‚ῷ῾⁴ ᾿(2)∕ₐ₦⌠₈⌐ₐ℮╒₿ (2A)∕ₐ₦⌠₈⌐ₐ ‚ῷ῾

⁴ (̓2B)≤└⃰√⅝ₐ₱ῷ⁭•ↄₐ₈₰” (̓3) ←₿╒└‚⁭⁴ ” ( ↨⌠↔₇ₐ≥└₧)᾿

(3) ₮₰Ω√” ” ∟℮≥└₧‭” ΌῬ ⁮⁵⁴῀(2)„ ∕ₐ₦⌠₈⌐ₐ ₀ ῲ‍‼” ’
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‖Ῥ⁴῀ ‖„₰−№⅍ ₈⌐ₐ ₀ ‚∕ₐ₦⌠₈⌐ₐ‚ῷ῾⁴ₐ└↔₠∕Ω₉₦₰₀  ⁴῀ 

 

2.₈⌐ₐₐ└↔₠∕Ω₉₦₰ 

₈⌐ₐ ‚ῷ῾⁴ₐ└↔₠∕Ω₉₦₰ ” ⁵„᾿(1)∕ₐ₦⌠₈⌐ₐ” ᾿(2)cDNA ∕ₐ₦⌠₈⌐ₐ ‗ ᾿

(3)₮₧⅓⌂ ᾿(4) ↨⌠↔₇ₐ≥└₧ ” –” Ὸ⁮’⁴῀ 

 

2.1 ∕ₐ₦⌠₈⌐ₐ”  

Ὸ⁮ ” cDNA ₀  ₈⌐ₐ₰≤ₐⅎ‚₰−№⅍ ⁴῀ ‚⁭⁴∕ₐ₦⌠₈⌐ₐ‚₰−№⅍ ⁴ cDNA ”

„ Kerr and Churchill(2001)‚⁭⁯  ⁵‍῀ 

2.2 cDNA ∕ₐ₦⌠₈⌐ₐ ‗  

‗ ” –” ‚⁭⁯  ⁵‍ mRNA ₀‾‗‚  ⁴ ‗‚⁭⁯ cDNA ₀  ᾿​⁵‌⁵‚–΅

― ’‒‍ (Cy5, Cy3)₀  ⁴῀  ⁵‍ cDNA ₀∕ₐ₦⌠₈⌐ₐ₰≤ₐⅎ ”₰−№⅍‗ ⅞ₐ↕≥⃰ₐ₱ ⁴῀

∕ₐ₦⌠₈⌐ₐ₰≤ₐⅎ₀ CCD ₢∞≤(charge-coupled device camera)‚⁭⁯ ’‒‍⌐╒₭╒ ‖₰₤∩⅔└₧ ⁴ ‗

‚⁭⁯ –” ‚ῷ῾⁴ ῃ” ‚  ⁴ mRNA ₀  ⁴(Schena et al., 1995; Brown and Botstein, 1999) ₰͂₤∩⅔└

₧‚⁭⁯ Cy3 ῷ⁭• Cy5 ‚  ⁴ 16-→№⅍(0 - 216-1 =65,535)” TIFF ↔₇ₐ⌂₀  ⁴  ͂” „ ‚ ” –”

Ὸ⁮’⁴῀ 

(1)₰−№⅍” ” ∕ₐ₦⌠₈⌐ₐ₀  ‍‗Ὼ” ₀  ―₰≤ₐⅎ ”₰−№⅍ ” ₀ ῲ῀₰−№

⅍” ” ₀ ῲ₈⌂₫≥₱√” (Bozinov and Rahnenführer, 2002)Ό’ ⁵―΅⁴Ό᾿ ∕̓⅔≈₈⌂ Ό ‴⁵⁴

 ‗Ό ΅῀ 

(2) ₰−№⅍” ₀  ₰−№⅍‗​” ”↓₦₲⌂₀  ⁴῀ 

(3) ₰−№⅍‗​” ”↓₦₲⌂” ₀  ⁴῀ 

 ⁵⁮” ‚  ―„ ‖„ ‚Ῥ⁴ ‖Ῥ⁴(Chen et al., 1997; Jain et al., 2002, Nagarajan, 2003)῀ ῃ”₰

−№⅍‚  ― ”↓₦₲⌂Ό  ,​” ‗ Ό ” ‚  ⁴῀ ⁵⁮” ‗ ₀ Ὸ– ‚  

⁴₈⌂₫≥₱√” Ό ‗ ⁵―΅⁴῀ ₴↔⅍ₒₔ₈‚–΅―ₒₔ↕€ₐ⅍₀ ‚  ⁴῀ 

 ArrayWorx http://biomicro.mit.edu/biofabrication/scanning.htm  

 GenePix http://www.axon.com/gn_GenePixSoftware.html  

 ImaGene http://www.biodiscovery.com/imagene.asp 

 Scan Alyze http://rana.lbl.gov/EisenSoftware.htm 

 

2.3 ₮₧⅓⌂  

(T)’⁮•‚ (R)” cDNA Ό​⁵‌⁵ ” Cy3 ῷ⁭• Cy5 ‚⁭⁯  ⁵‍‗ ⁴῀ ”‗Ὼ᾿

᾿ –” ” (log-ratio=log(T/R))‚⁭⁯ ” ῃ” ” ₀  ⁴ ∕͂ₐ₦⌠₈⌐ₐ₰≤ₐⅎ

” ” ‚  ⁴ ”₰−№⅍Ὸ⁮ ” ΅₰−№⅍₀    ⁴ ‴͂‍᾿ ‚⁭⁯ ₀  

⁴(Chen and Bittner, 1997; Dudoit et al., 2002; Newton et al., 2000; Kerr et al., 2001; Tseng et al., 2001)῀ 

 

2.3.1 ” (Normalization) 

‚ Cy3 ‗ Cy5 ” ” ‖ cDNA ₀  ⁴῀ ⁵⁮„ ‚ ‖Ῥ⁴ ‗᾿‴‍᾿  ⁴ ‚ῷ

῾⁴ cDNA ‭” ⁯ ‹ Ό ’⁴ ‗Ὸ⁮᾿ ” ‖ ⁮⁵‍ ⁵⁮” ” ‚„≤└⃰√⅝ₐ₱‗ↄₐ

₈₰” –” Ό ‴⁵⁴ ₮͂₧⅓⌂ Ό ΅‰‘ ⁵⁮” ” ₀ ῾⁞ ΅  ͂⁵⁮” ₀  ⁴ ‗ 

― MA ↨⌠№⅍(MA-plot)ΌῬ⁴(Dudoit, et al., 2002b; Quackenbush, 2002)῀​⁵‌⁵”₰−№⅍‚  ⁴ ” ₀
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)/log( iii RTM = ᾿ 'averaged logarithmic intensity)₀ { } 2/log()log( iii RTA += ‗ ⁴῀ iA ₀ ᾿ iM ₀

‚↨⌠№⅍ ⁴ ‗‚⁭⁯ ‚  ⁴ ⁯ ₀  ⁴ ‗Ό‖Ὼ⁴῀ 1 „ L@↨⌠№⅍” ‖Ῥ⁴῀

 ” Ὸ⁮ Ό ΅ ‚ῷ΅― ‚ῷ῾⁴₮₧⅓⌂ Ό ΅ ‚Ῥ⁴ ‗Ό⁸Ὸ⁴῀

 ”⁭ῲ’ ⁯ ₀  ⁴‍‼‚ 0=iM ” ‚ῷ΅― iA ‗ iM ”

iii AfM e+= )( '1(

₀ ‼⁴῀  ‖ ie „ h ”₰−№⅍‚  ⁴ ‖Ῥ⁴῀ '1(‚⁭⁯ ‍ f ₀‾‗‚​⁵‌⁵” iA ‚  ⁴∂╒₰

≤ₐ└₀ ‼᾿ ⁵₀

)(Ĕ
ii AfM = '2(

‗ ⁴῀ 'normalization log-ratio(„ iM ‗ iMĔ ‗” '3( ‚⁭⁯ ‼⁮⁵⁴῀

iii MMM Ĕ~
-= '3(

' (ῷ⁭• ” L@↨⌠№⅍₀ ‚    ͂” Ὸ⁮ ⁮Ὸ’⁭ῲ‚ ‚ῷ΅― 0=iM ‚

 ― ’ ‗’‒―΅⁴ ‗Ὸ⁮᾿ ’₮₧⅓⌂‚⁭⁴ ⁯ „  ⁵‍ ‗‚’⁴  ͂” ‖„᾿

”₰−№⅍‚  ―„ ‚ Ὼ’ Ό’΅ ‗Ό ‗’‒―΅⁴῀‴‍᾿ iA ‗ iM ” f ₀ ‼⁴ ‖

0=iM ” ” „ Schadt et al.(2001)ῷ⁭• Tseng et al.(2001)‚⁭⁯  ⁵―΅⁴῀

 

1 L@ ↨⌠№⅍' ᾿ ᾿ (

 

⁯   Ό’ ⁵―΅⁴ ”℮╒₿” ‚–΅―” ₰̓−№⅍ ⁵―΅⁴ ₀  ‍ ᾿

” ₀ ῴ‟ Cy3 ₀ ῷ⁭• Cy5 ₀ ‚   ‍ ‗​” ₀ ‚ ‍ ” ⁯” ₀ ῲ

 ‗‚⁭⁴ ‚–΅―” ‾‴‍  ⁵―΅⁴(References 2.3.1 )῀ 

 

2.3.2 ₦₡≥Ω₉╒↔₉⌂₿≥└₧(Quality filtering) 

₦₡≥Ω₉╒↔₉⌂₿≥└₧„ ” cDNA Ό ‴⁵⁴∕ₐ₦⌠₈⌐ₐ‚–΅―” Ό ΅₰−№⅍₀  ⁴

‖Ῥ⁴῀ ” ‗ ― (Coefficient of variation; CV)Ό ΅⁮⁵⁴ ‗Ό ΅῀p ” ” cDNA ”₰−№⅍Ό
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∕ₐ₦⌠₈⌐ₐ₰≤ₐⅎ‚₰−№⅍ ⁵―ῷ⁯᾿​⁵‌⁵” Ό mi=log(Cy3i/Cy5i) ‖Ῥ⁴‗Ὼ᾿CV „᾿ ⁵⁮”₰−№⅍‚

 ⁴ ” ₀ ‖ ⁴ ‗‚⁭⁯ ⁮⁵⁴( 5)῀ ” Ό  ΅‰‘ ” ΅₰−№⅍‖Ῥ⁴ ‗Ὸ⁮᾿

 ‍ ₀‾‗‚ↄ≤℗₤” Ὼ΅₰−№⅍₀  ᾿ ” ΅₰−№⅍”‹₀ ↨⌠↔₇ₐ≥└₧‚ ΅⁴

 ‗Ό ΅῀

 

 100
)1/()(

100
][ 1

2

,...,2,1 Ö
ä --

=Ö= ==

m

pmm

m
mSD

CV

p

i
i

ipi
'4(

 

2.4 ↨⌠↔₇ₐ≥└₧ 

”∕ₐ₦⌠₈⌐ₐ₀  ⁴ ᾿ ‗ ” ‚ ‚ῷ΅― ’ ₀ ‒‍ ” ’⁮•

” ” ‚⁭⁴ —῾„∕ₐ₦⌠₈⌐ₐ ” ‖Ῥ⁯᾿ ῼ” Ό ‼⁮⁵―΅⁴(Oshima et 

al.,2002a, 2002 b; Kobayashi et al., 2001 )῀ ᾿ ”∕ₐ₦⌠₈⌐ₐ ₀‾‗‚ ” ” ’⁮•‚ ”

₀  ⁴ ‗„᾿ ” ₀  ⁴ ₀  ⁴‎῾‖’ῼ ” ’⁮•‚ ‗  ‍

∞₢⅔₱√₀₩⅝√₰₨╒⌂‖  ⁴ ‗᾿ῷ⁭• ₀₮₰Ω√‗ ―  ⁴ ‗” ‗ ― ‖Ῥ⁴῀΅‴᾿

” Ὸ⁮’⁴∕ₐ₦⌠₈⌐ₐ₀ ΅― M ” ’⁴ ‖∕ₐ₦⌠₈⌐ₐ ₀ ‒‍‗ ⁴‗ ↨⌠↔₇ₐ⌂℮╒

₿„ ”⁭ῲ’ ‖  ⁵⁴῀ 

 

 
 

s ‗ t ” ” ↨⌠↔₇ₐ⌂₀ M ”∂₦⅍⌂₀ ΅― xs(xs1, xs2,é, xsM)‗ xt(xt1, xt2,é, xtM)‗ ⁴‗  ̓⁵⁮

”∂₦⅍⌂ ₀  ⁴ ‗‚⁭⁯ ” ₀  ⁴ ‗Ό‖Ὼ⁴῀ ᾿j ‗ k ” ” ↨⌠↔

₇ₐ⌂₀​⁵‌⁵ N ”∂₦⅍⌂ yj(x1j, x2j,é, xNj)‗ yk(x1k, x2k,é, xNk)‚⁭⁯  ᾿ ⁵⁮”∂₦⅍⌂ ₀  ⁴ ‗‚⁭

⁯ ” ₀ ” ↨⌠↔₇ₐ⌂‚⁭⁯  ⁴ ‗Ό‖Ὼ⁴  ͂”⁭ῲ’ ‖  ⁵⁴℮╒₿ ₀

‚„ ‗῀‫⁭ „ ”₈⌂₫≥₱√‚⁭⁯ (unsupervised learning)‗ (supervised 

learning)‚ ῾⁮⁵⁴῀∕ₐ₦⌠₈⌐ₐ ‖ ΅⁮⁵―΅⁴ ₀ ‚  ῀ ” ↨⌠↔₇ₐ⌂”‹Ὸ⁮

” ‾ ῼ„ ” ₀  ⁴‍‼” ₀ (unsupervised learning)᾿‴‍᾿ ‗’⁴

₀  ⁴‍‼‚ ῴ‟ ‗ ‗΅‒‍ ₀ ↨⌠↔₇ₐ⌂‚⁭⁯  ⁴ ‗₀ ‗ ⁴ ₀

(supervised learning)‗῀‫⁭ „Ό₁ ’‘‚ῷ῾⁴ ↨⌠↔₇ₐ⌂‚⁭⁴ ’‘” ” ‚ ΅

⁮⁵⁴ Ό ΅῀ ‚ῷ῾⁴℮╒₿ „᾿ ᾿Ῥ⁴΅„ ₀ ‚  ⁴‍‼℮╒₿ ” ”

᾿ ᾿ῷ⁭• ’‘” ₀ ῲ ‗Ό ‟ ‟Ῥ⁴῀ 2 ‚ῷ΅―᾿ ₀  ⁴ ” ‚  

⁴ ’⁮•‚ ” ” ₀   c͂DNA ∕ₐ₦⌠₈⌐ₐ ‚ῷ΅―᾿ ‚⁭⁯ ₀  ⁴

‚᾿ ” ‗  1-correlation( 2 ” b4)₀ ῲ ‗ΌῬ⁴῀ –” ‚ῷ΅― ―” ” Ό ― ‖Ῥ
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⁯ ‾̓ῲ –” ‚ῷ΅― ―” ” Ό ― ‖Ῥ⁴ ₀ ῴ⁴῀ „ ‚  ― ” Ό

― Ό‒‍ ‗₀᾿‴‍ „ ― Ό‒‍ ‗₀  ῀ ”⁭ῲ’ ‖Ῥ‒―‾᾿correlation „ ‗’⁴ ‗ΌῬ⁴῀ 

Ὸ  ”⁭ῲ’ ‚„ ” ” „ ‚  ‍ ‗₀  ᾿ ” ” „ ‚  ‍ ‗₀  ‍

‼᾿ ₀ ‗ ‍ ” ‚„ ” ΌῬ⁴ ‗‗’⁴῀1-cosq ( 2” b5)₀ ΅⁴ ‗‚⁭⁯᾿ ”⁭ῲ’

₀  ⁴’‘” ” ‖ ₀  ⁴῀ 

 

   

1 Unsupervised learning 

 1.1 Self-organizing map 2.4.2.1(b1) 

 1.2 Principal component analysis 2.4.2.1(b2) 

 1.3 Independent component analysis 2.4.2.1(b3) 

 1.4 K-medoid method 2.4.2.1(b4) 

 1.5 Hierarchical clustering 2.4.2.1(b5) 

  (a) Bottom-up methods 

   Single linkage, Complete linkage, Mean linkage, Centroid linkage 

  (b) Top-down methods 

   Tree structured vector quantization, Macnaughton-Smith algorithm 

 1.6 K-means method 2.4.2.1(b6)  

2. Supervised learning 

 2.1 Support vector machines 2.4.2.2(b1) 

 2.2 Nearest neighbor classifiers 2.4.2.2(b2) 

 2.3 Discriminant function based on linear discriminant  2.4.2.2(b3) 

  Bayes rule, Maximum likelihood discriminant rule,  

  Fisher linear discriminant analysis, Logistic discrimination, 

  Penalized discriminant analysis 

_______________________________________________________________________________________________________________ 

 

2 ℮╒₿” ‗  

(a)  

(a1)₡╒⅍₰₨╒≥└₧(autoscaling) iissisi sxxx /)( -=¡  

(a2) ‭”  ä=¡ =
M
i sisisi xxx 1

2/

b) ”  

(b1) Minkowski metric 
ll
1

1
ts ),(

ý
ü
û

í
ì
ë

ä -=
=

M

i
tisiiMk xxwd xx 'l ² 1) 

1=iw ‗  ‍ ₀ ᾿ )/(1 2
iii sw = ‗  ‍‗Ὼ ‗΅ῲ l͂ = 1”‗Ὼ∕└⅞№₿└ 'Manhattan metric(᾿

l = 2 ”‗Ὼ≠╒₦≥№ⅎ (Euclidean metric)‗΅ῲ῀ 

(b2) Mahalanobis metrix    
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3. ₮₰Ω√ TREBAX  

₰−№⅍ ₈⌐ₐ(cDNA ∕ₐ₦⌠₈⌐ₐ )‚ῷ῾⁴ₐ└↔₠∕Ω₉₦₰ ” ‗ ―„ (̓1) ℮╒₿‗ ― ⁮⁵‍

℮╒₿” ᾿(2) ”₈⌐ₐ ” ” ᾿(3) ”∕ₐ₦⌠₈⌐ₐ ” ‚⁭⁴ —῾᾿(4)

‚ —΅‍ ↨⌠↔₇ₐ⌂ ᾿(5) ↨⌠↔₇ₐ⌂”₩⅝√ ’⁮•‚ ‗”

Ό  ⁮⁵⁴  ͂⁵⁮” ₀ ‗ ⁴₮₰Ω√₀ Java ∂╒₰‖  ‍ c͂DNA ∕ₐ₦⌠₈⌐ₐῸ⁮ ⁮⁵⁴ ᾿

” ₀ ›₈⅝╒Ω╒₮≡└ ῷ⁭•₩⅝√ ₀ ‚  ⁴ ‚᾿ (ₐ└↔₠∕Ω₉₦₰)‗

 ⁵⁮”ↄₐ₡ ” ‹ ⁸ ‚⁭⁯ ‗’⁴ ₀ↄ₦Ω≥₈₀ ‚  ‍ 3 ῀ ⁵⁮₀

 ⁴‍‼”₮₰Ω√”↨⌠⅍₿ₐ↨₀  ‍  ͂”₮₰Ω√„∕ₐ₦⌠₈⌐ₐ‚₰−№⅍ ⁵―΅⁴ ‚–΅―

‗ ”₮₧⅓⌂ ‗ↄ№₦₧≤ₒ└ⅎ ‚⁭⁴ Ὸ⁮„ ‴⁯᾿ ”(1)-(5)” ₀  ⁴῀​”∞ₐ└

₀ 3 ‚  ῀‴ „ ‼‚᾿MA ↨⌠№⅍‚⁭⁴ ℮╒₿” „óPartial Av.Normarizationó ר ∑₿└

₀₦≥№₦ ↔₇ₐ⌂₀  ⁴ ‗‚⁭⁯  ⁵⁴  ͂⁮‚₩⅝√ ῷ⁭• ‚⁭⁯᾿ Ό ‚

 ‍ ’⁮•‚ ₦≤₰ ‗‚ ⁵⁮” ₀  ⁴ ‗‚⁭⁯ ”∕ₐ₦⌠₈⌐ₐ₀ —῾⁴ ‗Ό‖

Ὼ⁴ תשר₰₲⌠↨ ῀ ” ‖ ”∕ₐ₦⌠₈⌐ₐ₀  ‍‗Ὼ” ” ״ױװר₰₲⌠↨„

ᴀῬ⁴΅„ױװרᴀ‚⁭⁯ „װ῀⁵⁴   ⁵‍∕ₐ₦⌠₈⌐ₐῸ⁮ ‚⁭⁴ ₀  ⁴↨⌠₲₰‖Ῥ⁯᾿

√⅝​⁵‌⁵₩„ײ‗ױ ‖” ” ‮ ῴῷ⁭• ” ‚  ⁴ ” ₀  ⁴↨⌠₲₰‖Ῥ

‚√⅝₩„‖׳₰₲⌠↨῀⁴ ‒‍ ” ↨⌠↔₇ₐ⌂₀ ‖Ὼ⁴῀ ⁵‚–—ῼ᾿״„ ↨⌠↔₇ₐ⌂”

₀ ῲ῀ ₮₰Ω√‖„ ” ‗ ―„᾿ ‚⁭⁴ ‚  ― ₀ ᾿ ₀ 0‗ ⁴₰₨╒≥

└₧'òAutoscaling for all dataò(᾿ ῃ” ‚  ― ₀ ᾿ ₀ 0‗ ⁴₰₨╒≥└₧'òAutoscaling for variablesò(᾿

​⁵‌⁵‚–΅― ” ₀ ‗ ⁴₰₨╒≥└₧'͊Gene Scaling.(SUM=1)ò(’⁮•‚ ₀ ‗ ⁴₰₨

╒≥└₧'ñGene Scaling.(SS=1)ò(” 3 ”₰₨╒≥└₧Ό ‖Ῥ⁴῀ ‚⁭⁴ ₀‾‗‚ „ᴁ‚⁭⁯

 ⁵⁴  ͂⁮‚ 3̓ ” ' A̓`sbg,kd`qmhmf Rdke,nqf`mhyhmf L`o 'AK,RNL( N̓qhfhm`k RNL 'NQ,RNL(᾿
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j,ld`m ldsgnc(‚⁭⁴℮╒₿ ↨⌠₲₰ᴂ ῷ⁭• ” ₀ ” '↨⌠₲₰ᴃ᾿↓₈₴└

òCorrel(Pearson)ò(’⁮•‚ ‚‚⁭⁴ 'òExp. Correl(cos)ò(‚⁭⁯ ‖Ὼ⁴῀

 

 
3 ∕ₐ₦⌠₈⌐ₐₐ└↔₠∕Ω₉₦₰” ₐ└↔₠∕Ω₉₦₰ ᾿ↄₐ₡ ‗ ᾿

MicroArray Informatics ₮₰Ω√ ∞ₐ└  

 

4. ₐ└₰⅍╒⌂ 

4.1 Java ”ₐ└₰⅍╒⌂ 

₮₰Ω√„ Java J2SDK1.4.1 ₀ ‼ₐ└₰⅍╒⌂ ―ῷῼ ‗Ό ‖Ῥ⁴῀ 

Java2 ”ₐ└₰⅍╒⌂„᾿ ᾿ 

 URL  http://java.sun.com/ 

Ὸ⁮ₐ└₰⅍╒⌂ ⁴Ὸ᾿Ῥ⁴΅„ ’ₐ└₰⅍╒⌂℮₉₰₦Ὸ⁮ₐ└₰⅍╒⌂ ⁴῀ 

 



 19 

4.2 TREBAX ₮₰Ω√”ₐ└₰⅍╒⌂ 

(1) TREBAX ↔₠⌂⃰₀←╒₴⅓⌂₪└↓≈╒₿” ’‗ ⁶‭  ⁴῀ 

(2) TREBAX ↔₠⌂⃰”↨⌠←Ω₉”͊ ‹ ⁯ ͊₀  ⁴῀ 

 

windows XP 

TREBAX ↔₠⌂⃰₀∕ₒ₰” ∑₿└‖↨⌠←Ω₉₀  ᾿ ‹ ⁯ ‚–΅―΅⁴∑₿└₀  ⁴῀ 

 ⁮‚᾿ 

   
͊ ”↔₠⌂⃰᾿ῷ⁭•€↕↔₠⌂⃰‗↔₇ₐ⌂‚ ₀  ⁴͋₀₦≥№₦ ‍ ᾿óOKó₀₦≥№₦ ⁴῀ 

 

 

(3)  

j2sdk1.4.2 ₀ₐ└₰⅍╒⌂ ‍ ₀ ‚  ⁴῀ 

₮₰Ω√  

 JAVA_HOME 

ῷ⁭• ‗ ―ₐ└₰⅍╒⌂ ‍ JAVA ₀ 

 C:¥j2sdk1.4.2 

‗  ⁴῀‴‍ Path ‗ ― 

 C:¥j2sdk1.4.2¥bin 

₀  ⁴῀ 

 

5. TREBAX ↔₠⌂⃰”  

TREBAX ↔₠⌂⃰‚„᾿↔₇ₐ⌂‗ ― mainf.jpg(∞⅔≈╒ )᾿Category.txt᾿memo.txt᾿Category.txt᾿

BSGeneClassification.txt  ⁵⁮ –”↔₇ₐ⌂‚–΅―„ ‖ ῷ̓⁭•΅ῼ–Ὸ” ↔₇ₐ⌂(*.bat)‗ –

”↔₠⌂⃰ GenBankSeq M̓icroArray M̓icroarrayData M̓icroarrayOutput Ό  ⁴ M͂icroArray ↔₠⌂⃰(TREBAX

↨⌠₧≤√” Ό ) ”↔₠⌂⃰(MicroarrayData M̓icroarrayOutput G̓enBankSeq)‚„≠╒₭Ό  ‍↔₇
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ₐ⌂₀  ⁴῀ ⁵⁮”↔₠⌂⃰” ₀ ‚  ⁴῀ 

 

5.1 GenBankSeq ↔₠⌂⃰ 

GenBankSeq ↔₠⌂⃰‚„᾿  ⁴ Ό ‴⁵―΅⁴ GenBank ‖  ⁵‍ ℮╒₿₀ ⁵⁴῀GenBank

‚ῷ῾⁴‡‗–” LOCUS ‚⁭⁯  ⁵―΅⁴↔₇ₐ⌂₀ ‼⁴ ‗Ό‖Ὼ⁴῀ 

5.2 MicroArray 

MicroArray ↔₠⌂⃰„ class ↔₇ₐ⌂‚⁭⁯  ⁵―΅⁴῀ 

5.3 MicroarrayData 

MicroarrayData ↔₠⌂⃰„∕₰₿↔₇ₐ⌂(MasterBS.txt)‗∕ₐ₦⌠₈⌐ₐ↔₇ₐ⌂ Ό SORT**‖ ‴⁴ Ὸ⁮’

⁴῀∕₰₿↔₇ₐ⌂„᾿∕ₐ₦⌠₈⌐ₐ”₰−№⅍ ID ‗ ₀ —῾⁴↔₇ₐ⌂‖Ῥ⁴῀‴‍᾿∕ₐ₦⌠₈⌐ₐ↔₇ₐ

⌂„∕ₐ₦⌠₈⌐ₐ”₰−№⅍ ID  ‗‚₿╒₩№⅍ ‗ ‚ῷ῾⁴₮₧⅓⌂ Ό  ⁵‍↔₇ₐ⌂‖Ῥ⁴῀ ⁵

⁮”↔₇ₐ⌂”↔₠╒∕№⅍₀ ‚  ⁴῀ 

 

∕₰₿↔₇ₐ⌂(MasterBS.txt) 

∕₰₿╒↔₇ₐ⌂„  ‍∕ₐ₦⌠₈⌐ₐ‚ ‴⁵⁴ ―”₰−№⅍‚–΅― ID ᾿ ᾿ ᾿₩⅝√ ”

’⁮•‚ Ὼ” ₀ ›῀₰−№⅍ ID ‚–΅―₈⌂↔₇∂№⅍ ‚ Ό‗ ῼῷ―‮ ‖Ῥ⁴῀‴‍ ” cDNA Ὸ⁮

’⁴₰−№⅍Ό  ⁴‗Ὼ‚„᾿​” ‚Ῥ⁸ ―₰−№⅍ ID ₀ ‴ ⁴῀ 

₰−№⅍ ID   ” 1  ” 2 ₩⅝√ ” Ὼ  

aadK aadK BG11037 2734911 2735762 -1 

aadK aadK BG11037 2734911 2735762 -1 

aapA aapA BG12556 2765783 2767159 1 

aapA aapA BG12556 2765783 2767159 1 

abfA abfA BG11900 2937401 2938900 -1 

 ééééééééééééééééééééééééééééééééééééé.. 

 ééééééééééééééééééééééééééééééééééééé.. 

GenBank ‖  ⁵―΅⁴  

₩⅝√” Ὼ ₀ ᾿ ₀-1 ‗ ⁴῀ 

 

∕ₐ₦⌠₈⌐ₐ↔₇ₐ⌂ Ό SORT**‖ ‴⁴  

∕ₐ₦⌠₈⌐ₐ↔₇ₐ⌂„₰−№⅍ ID ‗₪└⅍⌠╒⌂ ‗ ‗ ‍ ”₮₧⅓⌂ ‗ↄ№₦₧≤ₒ└ⅎ Ὸ⁮’⁴῀

₰−№⅍ ID „₈⌂↔₇∂№⅍ ‚ ₁‖΅⁴ ‗᾿‴‍᾿ –” „ ‖  ⁵―΅⁴ ‗Ό ‖Ῥ⁴῀ 

 

 --- ₪└⅍⌠╒⌂ ---  --- ‗ ‍  --- 

₰−№⅍ ID ₮₧⅓⌂  ↄ№₦₧≤ₒ└ⅎ  ₮₧⅓⌂  ↄ№₦₧≤ₒ└ⅎ  

aadK 758.820007 317.200012 739.359985 341.688904 

aadK 583.299988 278.288879 463.0 196.800003 

aapA 804.640015 350.044434 2193.23999 350.155548 

aapA 818.619995 302.600006 2802.219971 340.777771 

abfA 762.26001 309.422211 513.280029 309.444458 

 ééé. 
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5.4 MicroarrayOutput ↔₠⌂⃰ 

MicroarrayOutput ↔₠⌂⃰„ ―” ↔₇ₐ⌂₀  ⁴‍‼”↔₠⌂⃰‖Ῥ⁴῀ 

 

 

6. ₢Ω₫≥╒↔₇ₐ⌂”  

Category.txt ‗ BSGeneClassification.txt „ GenBank ‗​” ₀  ⁴↔₇ₐ⌂‖Ῥ⁴῀ ’ ₴

↔⅍₀ ΅― ‖ ₀  ‍‾”Ό BSGeneClassification.txt ‖Ῥ⁴῀ ”↔₇ₐ⌂₀ↄ№℅↔₇ₐ⌂

ConverterClassifcation.bat ‚⁭⁯ TREBAX ₮₰Ω√‖ ‖Ὼ⁴ ‚  ‍↔₇ₐ⌂Ό Category.txt ‖Ῥ⁴῀ 

 

BSGeneClassification.txt 

BSGeneClassification.txt ” ₀ ‚  ῀ ”₢≤√„᾿GenBank ℮╒₿‚ῷ῾⁴ ₀  ῀ ” Ό

 ⁴ ₦≤₰᾿€↕₦≤₰₀₿↕ ⁯‚⁭⁯  ⁴῀  ‖᾿  ₦≤₰‾ ῼ„€↕₦≤₰‚  ⁴ „᾿

 ‍ ‚  ⁴῀ 

 

GenBank 

 ₦≤₰ €↕₦≤₰  €↕₦≤₰  

yloA CellEnvelopeAndCellularProcesses Adaptation to atypical 

conditions  

ynbA CellEnvelopeAndCellularProcesses Adaptation to atypical 

conditions  

  ééé 

yxaB CellEnvelopeAndCellularProcesses Adaptation to atypical 

conditions  

divIB CellEnvelopeAndCellularProcesses Cell division   

divIC CellEnvelopeAndCellularProcesses Cell division   

  ééé 

gid CellEnvelopeAndCellularProcesses Cell division   

dltA CellEnvelopeAndCellularProcesses Cell wall

 AnionicPolymerBiosynthesis  

  ééé 

 

↔₇ₐ⌂ BSGeneClassificaiton.txt Ὸ⁮↔₇ₐ⌂ Category.txt ‭”  

↔₇ₐ⌂ BSGeneClassificaiton.txt Ὸ⁮↔₇ₐ⌂ Category.txt ‭” „᾿ConvertClassification.bat ₀⃰↕⌂₦≥№₦ ⁴

 ‗‚⁭⁯  ⁵⁴῀ 
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↔₇ₐ⌂ Category.txt ”  

↔₇ₐ⌂ Category.txt ” „᾿DatabaseEditor.bat ₀₦≥№₦ ⁴ ‗‚⁭⁯  ⁵⁴῀Function Category ₀₦≥

№₦ ⁴ ‗‚⁭⁯  ‍  ‗‚ ₀  ⁴ ‗Ό‖Ὼ⁴῀‴‍᾿ ₀₦≥№₦ ⁴‗ GenBank

‖  ⁵‍ ₀‹⁴ ‗Ό‖Ὼ⁴῀ 

₀ ‚   F͂unction Category5.3 ₀⃰↕⌂₦≥№₦‚⁭⁯  ‍ y̓neB ₀⃰↕⌂₦≥№₦‚⁭⁯  ⁴

‗᾿Gene Information ₒₐ└ⅎₒ ‚ Ό  ⁵⁴῀Gene Information ” ‚≠╒₭”∞∟₀ ‖Ὼ

⁴῀ ”≠╒₭∞∟„ memo.txt ‚₲╒↕ ⁵⁴῀ 

 
6.3. memo.txt 

‚–΅―”≠╒₭₪∞└⅍₀  ‍‼”↔₇ₐ⌂‖Ῥ⁴ M͂icroArrayIfnormatics ₮₰Ω√₀  ⁴ ‚ ‚≠╒

₭╒Ό ‚  ⁴ „’΅῀ 

 

7.TREBAX ₮₰Ω√”  

TREBAXRun.bat ₀⃰↕⌂₦≥№₦ ⁴‗᾿∞⅔≈╒ Ό  ⁵⁴῀ 
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”  ‗” ₀ ‚  ῀ 

  

(a) ” ‗ ‚ῷ΅― ” ₀

 ⁴  

8(a) ”∕ₐ₦⌠₈⌐ₐ  

(b) ”∕ₐ₦⌠₈⌐ₐ ‚–΅―” ↨⌠↔₇ₐ⌂Ό

” ₀  ⁴῀ 

8(b) ”∕ₐ₦⌠₈⌐ₐ  

(c) ” ‖ ₀ ‒‍‗Ὼ” ”Ῥ⁴₰−№

⅍‗  ⁴ ₀  ⁴῀ 

8(c) ”∕ₐ₦⌠₈⌐ₐ”

 

(d)ↄ₦Ω≥₈”₩⅝√ ‗ ”∕ₐ₦⌠₈⌐ₐ‚⁭⁴

↨⌠↔₇ₐ⌂Ὸ⁮ ₀  ⁴῀ 

8(d)  

(e) ”∕ₐ₦⌠₈⌐ₐ ” ₀‹‍΅῀ 8(e) ∕ₐ₦⌠₈⌐ₐ  

(f)₩⅝√‚ ‒― ↨⌠↔₇ₐ⌂₀ √⅝₩(f)8 ΅‍‮ ‚ῷ῾⁴ ↨⌠↔₇

ₐ⌂  

 

8.∕ₐ₦⌠₈⌐ₐ  

8 (a) ”∕ₐ₦⌠₈⌐ₐ  

”∕ₐ₦⌠₈⌐ₐ „(1)℮╒₿” (̓2)∕₰₿╒℮╒₿‗” (̓3) ” –”↨⌠₲₰‚⁭⁯

 ⁵⁴ ῀ 

 

 ”∕ₐ₦⌠₈⌐ₐ₀  ⁴  

 

(1) ℮╒₿”  

cDNA ∕ₐ₦⌠₈⌐ₐ‚ῷ΅―„᾿ ῃ”₰−№⅍‚  ― –” ‗ ⁴ ‗ ‗ ⁴ ‚ῷ῾⁴ mRNA

₀ –” ₀ ΅―  ᾿​⁵‌⁵” ‚ῷ῾⁴ ₀ ‚⁭⁯  ⁴῀ 

Partial Av.Normalization ∑₿└₀₦≥№₦ ⁴ ‗‚⁭⁯ c̓DNA ∕ₐ₦⌠₈⌐ₐ‚ῷ῾⁴ –” ” ⁯ ₀

 ⁴‍‼” „᾿ ₀ ₀ ΅᾿​⁵‌⁵”₰−№⅍‚  ― –” ‚ῷ῾⁴  

 iii MMM Ĕ~
-=  
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₀  ⁴῀ 

Plotter ∑₿└‚⁭⁯᾿​⁵‌⁵” ”₰−№⅍ ID ‚  ― ‗ { log[fi(Target)] + log[f i(Ref)] }/2 ‚

 ⁴↨⌠№⅍₀ ⁴ ‗Ό‖Ὼ⁴῀ 

(2) ∕₰₿╒↔₇ₐ⌂‗” InfMerge via. MasterFile ∑₿└‚⁭⁯₰−№⅍ ID ‗ ₀ —῾⁴῀ ” ‚

⁭⁯᾿ ‚  ― ‗ { log[fi(Target)] + log[f i(Ref)] }/2 ‚  ⁴↨⌠№⅍₀ ⁴ ‗Ό‖Ὼ⁴῀Plotter

∑₿└₀₦≥№₦ ⁴ ‗‚⁭⁯ ‚  ― ‗ { log[fi(Target)] + log[f i(Ref)] }/2 ‚  ⁴ ↨⌠

№⅍₀ ⁴ ‗Ό‖Ὼ⁴῀ 

(3) Statistics for all ArrayData ∑₿└‚⁭⁯≠╒₭”  ‍ ῴ‟᾿ ‚ῷ΅― 10

[log(fi(Target)/f i(Ref)) > log(10)]Ῥ⁴΅„ 1/10 [log(fi(Target)/f i(Ref)) < log(0.1)] ” Ό ⁮⁵‍ ₀  ⁴῀‴‍᾿

₢Ω₫≥╒ ‗” ” ₀  ⁴῀ 

 

8.(b) ”∕ₐ₦⌠₈⌐ₐ  

”∕ₐ₦⌠₈⌐ₐ ‚–΅―” ↨⌠↔₇ₐ⌂Ό ” ₀  ⁴ ₀ ‚  ῀ 

 

(1) Partial Av.Normalization ∑₿└₀₦≥№₦ ⁴ ‗‚⁭⁯᾿cDNA ∕ₐ₦⌠₈⌐ₐ‚ῷ῾⁴ –” ” ⁯ ₀

 ⁴‍‼” „᾿ ₀ ₀ ΅᾿​⁵‌⁵”₰−№⅍‚  ― –” ‚ῷ῾⁴  

 iii MMM Ĕ~
-=  

₀  ⁴῀ 

(2) Data Merge ∑₿└‚⁭⁯ ”∕ₐ₦⌠₈⌐ₐ℮╒₿₀  ⁴῀ ” ‚⁭⁯ ‗  ‍ Ὸ⁮’⁴

↨⌠↔₇ₐ⌂∕⅍≥№₦₰₀  ⁴῀ 
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(3) Position Sorting ∑₿└‚⁭⁯₩⅝√ ” ‚⁭⁯₰−№⅍ ID ₀ ‮ ῴ⁴῀ 

(4) Av(gene)∑₿└‚⁭⁯ ”∕ₐ₦⌠₈⌐ₐ​⁵‌⁵‚–΅―  ‗” ₀ ‼⁴῀ 

(5)₰₨╒≥└₧∑₿└(5a-5d)‚⁭⁯ ’ ₀ • ↨⌠↔₇ₐ⌂∕⅍≥№₦₰‚ῷ῾⁴ ₀₰₨╒≥└₧ ⁴῀

₮₰Ω√‖„᾿ ↨⌠↔₇ₐ⌂∕⅍≥№₦₰₀‾‗‚≠╒₭” ‚Ῥ‒‍ ₀₰₨╒≥└₧‗ ῀‫ ₮₰Ω√‚

 ⁵―΅⁴ –”₰₨╒≥└₧ ‚–΅―  ⁴῀ 

 

₡╒⅍₰₨╒≥└₧(Autoscaling) 

Autoscaling for all data ῷ⁭• Autoscaling for variables ”΅ ⁵‾ ₀ 0᾿ ₀ ‗’⁴⁭ῲ‚ ↨⌠↔₇ₐ⌂

∕⅍≥№₦₰” ₀  ⁴ ₀₡╒⅍₰₨╒≥└₧(Autoscaling)‗΅ῲ  ͂”₰₨╒≥└₧‚⁭⁯᾿ ” Ό

Ὸ⁮” ₀ ‗ ‍ ” ₀ ⁴ ‗Ό‖Ὼ⁴῀Autoscaling for all data ‖„᾿ ↨⌠↔₇ₐ⌂∕⅍≥№₦₰

” ‗ ‚ —΅― ‚⁭⁯ ↨⌠↔₇ₐ⌂∕⅍≥№₦₰” xsj₀ xôsj‚  ⁴῀ 

ä ä -
-

-
=

= =

N

s

M

j
sj

sj
sj

xx
NM

xx
x

1 1

2)(
1

1
' x „᾿ ―” xsj‚  ⁴ ‖Ῥ⁴῀  

Autoscaling for variables ‖„᾿ ↨⌠↔₇ₐ⌂∕⅍≥№₦₰”​⁵‌⁵” ‚–΅― ‗ ‚ —΅― ‚

⁭⁯ ↨⌠↔₇ₐ⌂∕⅍≥№₦₰” xsj₀ xôsj‚  ⁴῀ 

 

1

)(
'

1

2

-

ä -

-
=

=
N

xx

xx
x

N

s
jsj

jsj
sj ä

=

=
N

s
sjj x

N
x

1

1
j ” ‚ῷ῾⁴ ‖Ῥ⁴῀  

„᾿ ῃ” ”ↄ≤℗₤” ₀ ‚ ‼‍΅‗Ὼ” ‖Ῥ⁯᾿ „᾿  ‗” ₀ ‗ ⁴ ‗‚

⁭⁯᾿ ῃ” ”ↄ≤℗₤” ₀ ‗ ⁴ ‖Ῥ⁴῀ 

 

 

Gene Scaling (SUM=1)‖„ ῃ” ‚  ―  ‗” ₀ ‗’⁴⁭ῲ‚₰₨╒≥└₧ ⁴῀‴‍᾿Gene Scaling 

(SS=1)‖„ ₀ ‗’⁴⁭ῲ‚  ⁴῀ „᾿ ↨⌠↔₇ₐ⌂‚ῷ΅―᾿ ” ”Ῥ⁴ ₀  ⁴‍‼‚

⁸⁵⁴ ‗Ό ΅῀ 

∑₿└ ₰₨╒≥└₧  

Autoscaling for all data ℮╒₿∕⅍≥№₦₰ ”  

 ‍∕ₐ₦⌠₈⌐ₐ℮╒₿ ” ₀ 0᾿ ₀ ‚  ⁴῀ 

Autoscaling for variables  ῃ” ‚  ⁴  

 ‍∕ₐ₦⌠₈⌐ₐ℮╒₿‚–΅―​⁵‌⁵”∕ₐ₦⌠₈⌐ₐ ‗‚

₀ 0᾿ ₀ ‚  ⁴῀ 

Gene Scaling. (SS=1) 

 

ῃ” ‚–΅― ₀ ‚  

ῃ” ‚  ―᾿ ”∕ₐ₦⌠₈⌐ₐ‚–΅―”​⁵‌⁵”

” Ό ‗’⁴⁭ῲ‚  ⁴῀ ”∕ₐ₦⌠₈⌐ₐ‚ῷ῾⁴ ↨

⌠↔₇ₐ⌂” ‚⁭⁯ ” ₀  ⁴‗Ὼ‚ ’ ‖Ῥ⁴῀ 

Gene Scaling. (SUM=1) ῃ” ‚–΅― ₀ ‚  

ῃ” ‚  ―᾿ ”∕ₐ₦⌠₈⌐ₐ‚–΅―”​⁵‌⁵”

” Ό ‗’⁴⁭ῲ‚ ‚  ῀ ” ΌῬ⁴‗Ὼ‚„ ‖Ὼ’΅῀ 
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(6) ” ’⁯ ₈⌂₫≥₱√ ᾿₡≥₯⅓⌂ ᾿ↄ№℅≤╒⅔└₧ ᾿’⁮•‚ K-

Ὸ⁮ ’‾”₀ •᾿ ”∕ₐ₦⌠₈⌐ₐ℮╒₿₀‾‗‚ ” ↨⌠↔₇ₐ⌂₀  ⁴ ₀  ⁴῀ 

∑₿└  

PCA (Principal component analysis) 

OR-SOM ₡≥₯⅓⌂ (Original Self- Organizing Mapping) 

BL-SOM ↄ№℅≤╒⅔└₧  (Batch-learning Self-Organizing Mapping) 

K-mean k- (k-mean methods) 

 

(c) ”∕ₐ₦⌠₈⌐ₐ”  

(1)℮╒₿” (Partial Av. Normalization) ‍ (̓2) ” ‖  ‍₈⌐ₐ℮╒₿‚⁭⁯ ℮╒₿ ₀  ⁴῀

 ⁮‚᾿(3)MultiReproduction ∑₿└‚⁭⁯  ‗‚᾿ ”∕ₐ₦⌠₈⌐ₐ‚ῷ΅― ‚ ₀  ⁴῀ 

 

(d) ”  

” –”↨⌠₲₰‚⁭⁯ ” ↨⌠↔₇ₐ⌂ ” ‚⁭⁯ ₀  ⁴ ‗Ό‖Ὼ⁴῀ 

(1) Partial Av.Normalization ∑₿└₀₦≥№₦ ⁴ ‗‚⁭⁯᾿cDNA ∕ₐ₦⌠₈⌐ₐ‚ῷ῾⁴ –” ” ⁯ ₀

 ⁴‍‼” „᾿ ₀ ₀ ΅᾿​⁵‌⁵”₰−№⅍‚  ― –” ‚ῷ῾⁴  

 iii MMM Ĕ~
-=  

₀  ⁴῀ 

(2) Data Merge ∑₿└‚⁭⁯ ”∕ₐ₦⌠₈⌐ₐ℮╒₿₀  ⁴῀ ” ‚⁭⁯ ‗  ‍ Ὸ⁮’⁴

↨⌠↔₇ₐ⌂∕⅍≥№₦₰₀  ⁴῀ 

(3) Position Sorting ∑₿└‚⁭⁯₩⅝√ ” ‚⁭⁯₰−№⅍ ID ₀ ‮ ῴ⁴῀ 

(4) Av(gene)∑₿└‚⁭⁯ ”∕ₐ₦⌠₈⌐ₐ​⁵‌⁵‚–΅―  ‗” ₀ ‼⁴῀ 

(5) TUnit(Operon) Est ‚⁭⁯ ” ↨⌠↔₇ₐ⌂ ” ‚⁭⁯ ₀  ⁴῀ 
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(e) ∕ₐ₦⌠₈⌐ₐ ”  

 

8.(b)‗ ”(1)-(5)”↨⌠₲₰₀ ‏”‍   ̓ (6a)Exp.Correl(Peason)Ῥ⁴΅„(6b)Exp.Correl(cos)‚⁭⁯ ” ₀

 ⁴῀ 

 

↓₈₴└ (6a) 
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(6b) 
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