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目的

自從人類基因組全面解碼研究報告於在2001年2月版的"科學"期刊上率先發表，將生命科學發展帶入新的里程碑。這篇由塞雷拉基因組(Celera Genomics)公司所發表的研究報告長達48頁，可以說是結合生物、醫學和電腦科技的結晶。另外，權威的"自然"(Nature)期刊也刊登由官方"人類基因組計劃"團隊所獨力完成的解碼報告，分庭與塞雷拉版本互別苗頭。

世界各國都視生物科技為這一世紀的明星產業，各國政府都投入相當多的研發經費，至今政府投入超過3000億元，例如，成立竹科四期竹南生技專業園區，顯示政府相當重視此一產業，希望創造有利的研發環境，吸引更多的廠商加入這方面的研究與生產，使我國的技術能與國外並駕齊驅。生物晶片的研究發展需要相當多的人力及經費，從目標物的選定、晶片的製造、資料的讀取、資料的分析及資料的解讀，每個階段都需要各方菁英研究人員，所需研究經費亦是龐大；因此，政府的輔導及資助是相當重要的。

此次赴國外進修，主要是學習有關基因晶片的資料分析，雖然說小小的一片晶片，但它所包含的資料相當多，不同於一般傳統研究資料，其要如何整理、分析及解釋資料，具有相當大的挑戰性。目前國內相當缺乏這方面的研究人員，希望所學對國家能有所貢獻。

過程
職於民國91年3月16日搭機赴美，經過洛杉磯及辛辛那提的轉機於17日早上7:25抵達阿拉巴馬州的伯明罕市。隨即前往住宿地方放下行李及面見宋教授。宋教授是阿拉巴馬大學伯明罕校區醫學中心生物統計室的主管，在宋教授的引介認識單位其他同仁，並且按排研究室及電腦設備供職使用，隨即進入研習工作。

美國阿拉巴馬大學伯明罕校區位於美國阿拉巴馬州的中部，其醫學院及醫學中心是美國東南區重要醫學教育及醫療照顧機構，頗負盛名。本人是在醫學中心生物統計室研習生物統計學，此單位大約有五十多位研究人員，專職的研究員有13員，其中有10員是生物統計哲學博士，2員是流行病學哲學博士，1員是生物資訊哲學博士。另外，有碩士級的資料分析員及大學部的研究助理，可以說是相當完整及陣容堅強的生物統計諮詢研究機構。

在四個多月的研習期間，職參加單位內生物資訊研習的工作，跟隨宋教授及陳教授，其內容包括基因組的介紹、生物晶片的介紹、生物晶片的實驗內容、生物晶片的統計套裝軟體、生物晶片的統計分析等。期間參與每週五的研討會，參與討論及口頭報告，其口頭報告資料請參考附件一及附件二。

生物資訊是近年來新興發展的研究領域，也是未來被看好的主流研究方向。現今，美國各大研究機構也都熱烈從事這方面的研究工作，可以說是相當熱門的領域。目前，生物資訊就像一塊處女地，吸引相當多的科學家從事這方面的研究，可以說每天都有新的發現及新的理論產生。生物資訊的研究內容相當多，而學生物統計的我，研習方向的重點是在後段研究方面，也就是如何分析生物晶片所產出的資料，如何整理、分析及解讀說明結果，是本次研習的重點。以下是進修期間研習內容：

1. 甚麼是基因
基因是細胞核內染色體上一段"有意義"的DNA(去氧核醣核酸)序列。而細胞核位於細胞內，染色體就位於細胞核中；所謂"有意義"的DNA，是指這段DNA可經由轉錄(Transcribe)和轉譯(Translate) 的過程，形成特殊序列的氨基酸(Animo Acid)。完整序列的氨基酸就是大家耳熟能詳常聽到的蛋白質(Protein)。DNA是由四種鹼基(bases)所構成。分別由A、T、G、C所代表。DNA是雙股螺旋結構，上下兩股必須對應，而對應的規則是A配T，G配C。而人類的每個細胞中都有23對染色體，平均每一條染色體有3000個基因，相當於150,000,000對鹼基。
人類的DNA有99.9%都是相同的。不論是誰都有同樣14萬個左右的基因，位於23對染色體上的固定位置。剩餘0.1%的差異，雖然比率很小，但是人有30億對鹼基， 0.1%的變化反應出多達3百萬不同的排列組合，影響每個人所遺傳的各種特性，例如身高、膚色、眼睛的顏色、個性及智力等。另外，人和黑猩猩的DNA只有1%到2%的不同而已。而科學家可以經由基因的相似度和差異度去探討生物種類之間的演化關係。例如在細胞生物方面，酵母菌和人之間仍存在許多非常相似的重要的基因，因此藉由研究這些基因在酵母菌內的作用，來推論這些基因在人體內的功能。
2. 甚麼是DNA晶片
DNA晶片是結合機械、電腦、生物等領域的研究人員所發展出來的最新生物科技，提供人類基因功能的自動化分析。DNA晶片對於基因的檢測具有快速、準確、大量等檢測基因的優點，因此改變了從前研究人員終其一生只鑽研一種基因的研究方式。
全球生物晶片在1995年展開研發熱潮，根據統計，生物晶片是生技業中的明星產品，今年的產量可達五億顆，產值可達３０億美元，成長率相當快速。美國挾雄厚資金、研究人力、基因發展與半導體產業領先全球，因此生物晶片產業初期在美國就有200多家廠商投入此熱潮，到目前為止，有20多家較具規模。
DNA晶片的原理是將數千或數萬點(spot)，單股的DNA又稱探針(probe)，主要有兩種來源: 已經存在於基因庫中的互補核甘酸cDNA或核甘酸oligonucleotide。以高密度的方點製在大拇指般大的晶片上，其材料可能為玻璃片或是尼龍薄膜。方法之一的互補核甘酸的晶片主要是利用從病人的檢體或是其他的生物體抽取出的已知的互補核甘酸，然後將這些互補核甘酸點在晶片上。方法二的寡核甘酸晶片主要是由Affymetrix這家生技公司所製造。他們主要是利用DNA的A、T、C、G四種鹼基，用類似築摩天高樓的方式，一個個不同的組合，築上約20~25個(層)寡核甘酸。最後，將所欲偵測之樣品與晶片進行雜交作用(hybridization)，之後再由探針(probe)上之標幟物(例如：螢光、放射物質、酵素呈色等)進行電腦掃描以及資料分析。後者核甘酸oligonucleotide的方法是職本次研習的重點。而不同的生技公司用不同的方法將這些互補核甘酸點上去，各有其優缺點。另外，現今除了DNA以外，蛋白質(proteins) 、抗原(antigen)、抗體(antibody)也可以點在晶片上，因此許多生物晶片公司也正在擴大其研發出來的產品應用範圍。
3. 生物晶片的應用
DNA晶片的應用範圍相當廣泛，可應用於疾病預防、診斷及細胞生化學等的研究。(例如：腸病毒和AIDS的診斷，以及癌症腫瘤學上的臨床診斷或者在各種不同病毒感染疾病的診斷。)藉由生物晶片快速、正確及大量的診斷，以節省大量的人力、物力及時間，可以在第一個時間點上搶救病人，做到早期發現，早期治療的目的。除了DNA外，蛋白質和一些細胞中的接受器(Receptors)也可以點在晶片上，所以生物晶片的應用相當廣泛。以下是目前常見生物晶片的應用。
(1)基因的定序(Gene Sequencing):利用晶片的特性應用在基因定序工作上。其原理是把所有可能的核醣核酸基的可能排列放在晶片上，然後將未知的基因放在晶片上，只有順序完全相同的探針可以與之互補，因而得知未知基因的定序。
(2)基因表現的藍圖(Gene expression profiling):通常某些疾病會牽涉到許多基因的變化，為了瞭解病人和正常人體中的蛋白合成的差異，就必須觀察不同時間點上基因的表現情形。經由這些時間點上基因表現的形式，我們可以了解複雜的人體如何去產生各種不同類型的蛋白。這種用途的生物晶片以Affymetrix公司的Gene Chip系統為代表。
(3)毒理學上的分析(Toxicology Analysis):DNA晶片也可以用來檢測有機毒物對於某些特定基因的表現，例如那些和肝臟毒害有關的基因。Affymetrix公司在這方面有新產品的發表，他們聽取許多專家的意見去收集那些最有可能代表某些人體器官毒素的基因，以期能快速分析一些有毒物質對人體所產生的影響。
(4)單一核醣核酸的多形性的檢定(SNP Identification):這也是目前熱門的主題之一，經由個體的基因型態(genotype)以期知道個體的多形性(polymorphisms)，然後建立自己的基因多形性(geneticpolymorphisms)的資料庫，可以應用在疾病的預防、診斷及治療。
(5)免疫反應分析(Immunoassays):有些晶片的技術可以將DNA以外的東西點在晶片上，例如：利用抗原、抗體之間的緊密結合，以期用來做一些免疫反應上的分析。
(6)蛋白質晶片(Protein chip):除了抗原、抗體可以點在晶片上外，蛋白質(proteins)也可以。所以目前有研發出來的產品，如“protein chip”晶片去執行範圍廣大的蛋白生物學上的研究。
(7)藥物的篩選(Drug screening):就是利用藥品和它的接受器(receptors)之間的結合也可以應用在晶片上，就像類似DNA和互補探針之間的緊密結合一般。
(8)生物武器的偵測(Combat Biowarfare):利用生物晶片的準確及快速的特性，發展出攜帶方便的生物偵測工具，有效的檢定有害的生物武器。
(9)法醫學上的應用(Forensics):同樣利用DNA晶片的檢定準確，快速且易於攜帶，所以也可以成為法醫現場辦案的工具之一。 
心得

國外在生物科技的發展相當快速且蓬勃發展，具有良好的環境空間，有充裕的研究金費及集合世界頂尖的研究人員，所以其研究成果日新月異。相對於國內，還處於萌芽階段，雖然目前有一些成果，但要異軍突起，獨步全球，還需相當時日。因此，國外在生物科技方面是值得我們去學習的，希望透過彼此的交流，提昇國內的水準。

此次職有機會赴國外進修，倍感容幸，而且在國外完備的環境下，確時學習到一些新的觀念與技術。但在時間的快速消逝中，不得不返台任職工作，希望日後還有機會，還能出國進修。但願進修時間能延長，更能學習到較深入的主題;以及不同的研究單位，提昇視野廣度。

雖然研習時間的短暫，但是職還是把握住每一個學習機會，盡力去學習，以不辜負國家對職的期望。職將在國外所學得的知識及技能，充分應用在教學上，傳授給學生及研究的領域上，期能提昇國內生物科技的研究水準。最後，感謝提供學習指導的宋教授及陳教授，以及美國阿拉巴馬大學伯明罕校區醫學院給職這個學習機會。

建議

1.冀望政府能提供良好的生物科技發展環境空間，以吸引國內外廠商來台投資或根留台灣。

2.鼓勵民間機構參與投資及研發工作，以擴大研發團隊及提供充裕的資金。

3.吸引國外優秀生技研發人才返國，以提昇研究人力素質。

4.提倡生技研發方面的研究計畫，並鼓勵學術研究單位的積極參與。

5.舉辦生技研發方面的研討會，以促進彼此生技研發人才的交流。
6.在大學及研究所開設生技方面的課程，以落實本土生技研發人才的培育。
附錄一

	投影片1
	
[image: image1.wmf]Data Management:

Affymetrix 

Probe Level Data

Der

-

Min Wu

May 17, 2002


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________



	投影片2
	
[image: image2.wmf]Introduction (I)

n

Why we use probe level data to analyze ?

n

There are more and more studies on import 

“

low

-

level

”

analysis issues such as normalization, outlier 

detection, and computation of expression indexes.

n

Some studies have found that the methods used to 

analyze expression data provided by the 

GeneChip 

software often yield high

-

quality results, the false 

positive and false negative gene presence/differential 

expression call rates.


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________



	投影片3
	
[image: image3.wmf]Introduction (II)

n

We can develop through the improvement of our own 

methods to analyze probe level data to make these 

results easier to interpret at the biological level and to 

provide a more quantitative measure of significance 

on whether a gene is present or differentially 

expressed.

n

In this presentation, we show an structure of probe 

level data, how to handle this data set, and give an 

overview of general statistical application using SAS.


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________



	投影片4
	
[image: image4.wmf]Methods (I)

n

The data is about prostate cancer, which is support from Dr. 

Lin (M.D. Anderson Cancer Center, Houston, TX).  

n

The study design is to compare two groups, one is treatment 

group and the other is control group.

Total four arrays:

1.Control sample 

(1) cam12

(2) cam13

2.Treatment sample 

(1) luc12

(2) luc13

replicate

replicate


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________



	投影片5
	
[image: image5.wmf]Methods (II)

n

Measurement

Affymetrix

Hu95 chip 

---

GeneChip

Expression Probe Arrays

One 

Chip

640 

probe cells

640 

probe cells

One chip  =  ( x  axis : y  axis )

=640*640=409,600 probe cells

PM probe cell

MM probe cell

Probe set

One gene = 1 probe set =16 probe pair cell = 16 * 2

= 32 probe cells = 16 PM and 16MM

One chip has over 12,000 genes (409,600/32)


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________



	投影片6
	
[image: image6.wmf]Methods (III)

–

data type


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________



	投影片7
	
[image: image7.wmf]Methods (IV)

n

How to create text file for data analysis?

*.

cdf

Name=1000_at

x

y

number

pm_or_mm

0   0   

0               0

.    .       

. 

.

*.

cel

x

y 

mean

.   .   .

0    0     234

.     .         .

.     .         .

*.

txt  (save as text file for data analysis)

Probe_name

number

pm_or_mm

c

am12

cam13

luc12

luc13

1000                0              0              234       2

50      270    275

.                    .               .                 . 

.           .         .

.                    .               .                 . 

.           .         .

merge


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________



	投影片8
	
[image: image8.wmf]Probe level data (*

.cdf

)

[

Unit101204_Block1]                                              

Name

=1000_at

BlockNumber

=1

NumAtoms

=16

NumCells

=32

StartPosition

=0

StopPosition

=15

CellHeader

=X    Y

PROBE   FEAT 

QUAL    EXPOS   POS     CBASE   PBASE   TBASE   ATOM

.          .          .    

Cell1=399       559  

N       control  1000_at 0       13   

T 

A   

T  

0 

358159     .          .          . 

Cell2=399       560  

N       control 

1000_at 0       13      

T     

T     

T       

0  

358799 

.          .          . 

Cell3=544       186  

N       control  1000_at 1       13     

A     

A    

A    

1  

119584 

.          .          . 

Cell4=544       185 

N       control 

1000_at 1       13    

A      

T   

A     

1  

118944     .          .          . 

Cell5=530       505   

N       control 

1000_at 2       13     

T      

A     

T     

2   

323730 

.          .          . 

Cell6=530       506  

N       control 

1000_at 2       13     

T    

T     

T    

2    

324370     .          .          . 

Cell7=617       349   

N       control 

1000_at 3       13     

G    

C     

G    

3     

223977     .          .          . 

Cell8=617       350 

N       control 

1000_at 3       13     

G     

G     

G   

3     

224617 

.          .          . 

Cell9=459       490   

N       control 

1000_at 4       13      

C    

C      

C     

4     

314059     .          .          . 

Cell10=459      489 

N       control 

1000_at 4       13     

C     

G     

C     

4      

313419 

.          .          . 

Cell11=408      546   

N       control 

1000_at 5       13    

C     

C     

C    

5      

349848 

.          .          . 

Cell12=408      545 

N       control 

1000_at 5       13     

C     

G    

C    

5      

349208 

.          .          . 

Cell13=484      311 

N       control 

1000_at 6       13     

T     

A   

T     

6      

199524 

.          .          . 

Cell14=484      312  

N       control 

1000_at 6       13     

T    

T     

T     

6      

200164 

.          .          . 

Cell15=548      333 

N       control 

1000_at 7       13     

G   

C     

G    

7      

213668 

.          .          . 

Cell16=548      334   

N       control  1000_at 7       13     

G     

G     

G    

7     

214308     .          .          . 

Cell17=578      370 

N       control  1000_at 8       13     

C     

C     

C     

8     

237378 

.          .          . 

Cell18=578      369  

N       control  1000_at 8       13    

C     

G     

C     

8    

236738 

.          .          . 

Cell19=498      465   

N       control  1000_at 9       13     

G     

C     

G     

9     

298098     .          .          . 

Cell20=498      466   

N       control  1000_at 9       13     

G     

G      

G     

9    

298738 

.          .          . 
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	投影片9
	
[image: image9.wmf]Probe level data (*

.cel

)

[

INTENSITY]

NumberCells

=

409600

CellHeader

=

X

Y

MEAN

STDV

NPIXELS

0   

0   

252.0  

126.7  

25

1       0   

9247.0 

1880.7  

20

2       0        268.0    

84.5    

25

3       0    

9144.0    1815.1  

25

4       0    

82.3   

11.9    

20

.        .             .             .             .

.        .             .             .       

.

.        .             .             .       

.

635     639   

63.3        8.4    

20

636     639     5802.0     939.6   

25

637     639    

187.0      22.3    

25

638     639   

5877.0   1095.7  

20

639     639   

179.0  

32.6    

25

640*640 

probe cell
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	投影片10
	
[image: image10.wmf]Text file for data analysis

probe_name    number    pm_or_mm    cam12     cam13      luc12  

luc13

1000 

0                               

0

1988

1518

1697

1209.5

1000                                      

0                     

1  

778.3

751

788.5

591.3

1000                                 

1                               0  

402

448.8

503

383

1000                                      

1   

1

637

700.8

767.8

642.5

1000                                      

2   

0

166

191

208

193

1000

2

1

238.5

241

273

258

1000

3

0

256.5

270

258.3

292

1000

3

1

1389

1618

1525

1412

1000

4

0

134

116.3

168

163.3

1000

4

1

185.3

216

285.5

232.3

1000

5

0

1583.8

1540.3

1649

1267

1000

5

1

1080

1122

1253

979

1000

6

0

152.8

150.3

207

213

1000

6

1

206

246

337

269

1000

7

0

139

94.5

168

139

1000

7

1

439

604

643

526

1000

8

0

232

249.3

301

256.3

1000

8

1

700

1054

1037

880.3

1000

9

0

168.5

182.3

208

208

1000

9

1

464

590

621

510

1000

10

0

216.3

189

260

230

1000

10

1

397

423.5

516.3

499.8

1000

11

0

190

191

226

217.3

1000

11

1

808

943.5

1130

1065.8

1000

12

0

1390.8

1354

1677.5

1238.3

1000

12

1

2421.8

2649.3

3079

2423.3

1000

13

0

3604

2933

3881

3229.5

1000

13

1

4590.8

3741.5

5937

4161

1000

14

0

1127.3

847.3

1301.3

948

1000

14

1

1949

1867.5

2644

1949.8

1000

15

0

506

408

533

474.8

1000

15

1

638.5

622

838

766.3

Gene

Name

Probe

cell

mm

pm

control

treatment
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	投影片11
	
[image: image11.wmf]Methods (V)

n

Hardware

IBM Notebook R30

OS   Win 98

CPU Pentium III   1G

RAM 256 MB

HD   30 G

n

Software

SAS 8.e                                       

*

SPSS V9.0

SAS/BASE

SAS/STAT

SAS/GRAPH
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[image: image12.wmf]Methods (VI)

n

Data process

Text

file

SAS

Process

(delete,

sort)

SAS 

data set

File

Input

Save

Table

Graph

summarized
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	投影片13
	
[image: image13.wmf]Input data

Raw data (Text file)

pm

Probe            

or

.name  number .mm   x    y   

cam12   

cam13  

luc12 

luc13

QC8   

17  

-

1     0 

0 

183.0 

207.0 

267.0  

190.0                 

QC7   

13 

-

1     1    0  11242.3 

11419.3 

12612.3 11310.0               

QC8  

7  

-

1     2    0      220.0 

203.0  

265.0 

222.0                 

QC7   

2 

-

1     3    0  11699.0 

11565.0 

12754.0 11044.0               

no_name  1  

-

1 

4    0 

76.0 

79.0  

109.0  

101.5                 

QC3     481  

-

1     5    0     202.0      206.3 

261.0 

207.0                 

QC4     709  

-

1     6    0  10724.0 10252.3  11002.0    9749.0                

QC3     892   

-

1      7    0 

205.0     232.0   

271.3 

182.3                 

QC4     1073   

-

1      8    0  10358.0   9998.0  11053.0    8973.0              

QC3     1206   

-

1      9    0  

211.0  

211.0  

229.0      227.0                 

QC4     1201     

-

1    10    0  10689.3  9996.5 

11200.0    9278.5                

QC3     1147  

-

1    11    0 

214.0 

174.0  

216.0 

199.0                 

QC4     1097   

-

1    12    0    9858.0  9820.0   10707.0    8588.0              

QC3     1001     

-

1    13    0  

212.0 

190.8        234.3 

201.3                 

QC4     911    

-

1    14    0  10010.8 10137.3  10876.0    8442.5                

QC3     807    

-

1    15    0      200.0 

223.0  

237.0  

194.8 

.            .

.            .

.            .

probe_

name     number    pm_or_mm     cam12     cam13     luc12     lu

c13

1000        0          0       1988.0    1518.0    1697.0    12

09.5

1000        1          0        402.0     448.8     503.0     3

83.0

1000        2          0        166.0     191.0     208.0     1

93.0

1000        3          0        256.5     270.0     258.3     2

92.0

1000        4          0        134.0     116.3     168.0     1

63.3

1000        5          0       1583.8    1540.3    1649.0    12

67.0

1000        6          0        152.8     150.3     207.0     2

13.0

1000        7          0        139.0      94.5     168.0     1

39.0

1000        8          0        232.0     249.3     301.0     2

56.3

1000        9          0        168.5     182.3     208.0     2

08.0

1000       10          0        216.3     189.0     260.0     2

30.0

1000       11          0        190.0     191.0     226.0     2

17.3

1000       12          0       1390.8    1354.0    1677.5    12

38.3

1000       13          0       3604.0    2933.0    3881.0    32

29.5

1000       14          0       1127.3     847.3    1301.3     9

48.0

1000       15          0        506.0     408.0     533.0     4

74.8

1000        0          1        778.3     751.0     788.5     5

91.3

1000        1          1        637.0     700.8     767.8     6

42.5

1000        2          1        238.5     241.0     273.0     2

58.0

1000        3          1       1389.0    1618.0    1525.0    14

12.0

1000        4          1        185.3     216.0     285.5     2

32.3

1000        5          1       1080.0    1122.0    1253.0     9

79.0

1000        6          1        206.0     246.0     337.0     2

69.0

1000        7          1        439.0     604.0     643.0     5

26.0

1000        8          1        700.0    1054.0    1037.0     8

80.3

1000        9          1        464.0     590.0     621.0     5

10.0

1000       10          1        397.0     423.5     516.3     4

99.8

1000       11          1        808.0     943.5    1130.0    10

65.8

1000       12          1       2421.8    2649.3    3079.0    24

23.3

1000       13          1       4590.8    3741.5    5937.0    41

61.0

1000       14          1       1949.0    1867.5    2644.0    19

49.8

1000       15          1        638.5     622.0     838.0     7

66.3
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	投影片14
	
[image: image14.wmf]Import the external data file (SAS)

/* 

import external data file */

Libname luc 

‘

c:

\

microarray

’

;

data

luc.lucs

;

infile

'c:

\

microarray

\

hu95'

;

input

probe_name $ number 

pm_or_mm x y cam12 cam13 luc12 

luc13 @@;

proc

sort

;

by

probe_name pm_or_mm number;

run

;

/*** delete not use ***/

data

luc.lucsok

;

set

luc.lucs

(drop=x y);

if

pm_or_mm=

-

1

then

delete

;

run

;

/* 

keep pm data */

data

luc.lucpm

;

set

luc.lucsok

;

if

pm_or_mm=

1

;

run

;

/* keep mm data */

data

luc.lucmm

;

set

luc.lucsok

;

if

pm_or_mm=

0

;

run

;
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	投影片15
	
[image: image15.wmf]Data transfer

Group

=1

Group

=4

Group

=3

Group

=2

0

|
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Probe

name

0

|
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0

|
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1

|

1

PM

or

MM

MM

PM

PM

PM

PM

MM

MM

MM

0

|

15

0

|

15

0

|

0

1

|

1

MM

PM

MM

PM

MM

PM

MM

PM

C

a

m

1

2

C

a

m

1

3

L

u

c

1

2

L

u

c

1

3

One gene 

Data transfer
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	投影片16
	
[image: image16.wmf]Data transfer (SAS program)

Libname luc 

‘

c:

\

microarray

’

;

data

luc.lucsxc

;

infile

'c:

\

microarray

\

hu95'

;

input

probe_name $ number pm_or_mm x y @@;

do

group=

1

to

4

;

input

inten

@@;

output

;

end

;

proc

sort

;

by

probe_name group pm_or_mm number;

run

;

data

luc.lucsxc

;

set

luc.lucsxc

(drop= x y);

intenln

=log

(inten

);

run

;
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[image: image17.wmf]Sample Descriptive

n

Gene

-

to

-

gene or chip

-

to

-

chip

1.Plot

Line plot       

Histogram

Box plot

Scatter plot

2.Table

Mean

Standard deviation (SD)

Coefficient of variation (CV)
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[image: image18.wmf]
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	投影片21
	
[image: image21.wmf]Line plot SAS pro. (probe PM

-

MM intensity)

proc

greplay

tc

=work

.tempx 

nofs

;

tdef

newx

des

=

'Five panel template'

1

/

llx

=

0

lly

=

10

ulx

=

0

uly

=

50

urx

=

50

ury

=

50

lrx

=

50

lry

=

10

color

=red

2

/

llx

=

0

lly

=

50

ulx

=

0

uly

=

90

urx

=

50

ury

=

90

lrx

=

50

lry

=

50

color

=blue

3

/

llx

=

50

lly

=

50

ulx

=

50

uly

=

90

urx

=

100

ury

=

90

lrx

=

100

lry

=

50

color

=yellow

4

/

llx

=

50

lly

=

10

ulx

=

50

uly

=

50

urx

=

100

ury

=

50

lrx

=

100

lry

=

10

color

=green

5

/

llx

=

0

lly

=

0

ulx

=

0

uly

=

100

urx

=

100

ury

=

100

lrx

=

100

lry

=

0

color

=black

template

newx

; 

list

template

;

quit

;

goptions

reset

=all

gunit

=pct 

border

cback

=white 

colors

=(blue blue blue blue)

ftext

=swiss 

htitle

=

8

htext

=

5

nodisplay

hsize

=

4

in

vsize

=

3.8

in;

data

f1_2pm;

set

luc.lucsok(obs

=

32

);

proc

sort

;

by

pm_or_mm;

run

;

symbol1

interpol

=join 

line

=

1

c

=red;

symbol2

interpol

=join 

line

=

1

c

=blue;

symbol3

interpol

=join 

line

=

1

c

=red;

symbol4

interpol

=join 

line

=

1

c

=blue;

symbol5

interpol

=join 

line

=

1

c

=red;

symbol6

interpol

=join 

line

=

1

c

=blue;

symbol7

interpol

=join 

line

=

1

c

=red;

symbol8

interpol

=join 

line

=

1

c

=blue;

proc

gplot

gout

=work

.ppp

;

plot

cam12*number=pm_or_mm;

plot

cam13*number=pm_or_mm;

plot

luc13*number=pm_or_mm;

plot

luc12*number=pm_or_mm;

run

;

goptions

hsize

=

0

in

vsize

=

0

in;

proc

gslide

gout

=work

.ppp

;

title

'Probe PM

-

MM Intensity'

;

run

;

goptions

display

;

proc

greplay

igout

=work

.ppp

tc

=work

.tempx 

nofs

;

template

=newx

;

treplay

1

:gplot

2

:gplot1

3

:gplot2

4

:gplot3

5

:gslide

;

quit

;

(

2)

(

3)

(

1)

(

4)

(

5)

(

5)
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[image: image26.wmf]
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	投影片27
	
[image: image27.wmf]Mean, SD, and CV

probe_

Obs  

name  group   pm_or_mm      MEAN        SD         CV

1    1000   1        0   

766.06     966.15    126.119

2    1000   1        1    

1057.64    1131.33    106.968

3    1000   2        0     

667.69     791.09    118.481

4    1000   2        1      

1086.88     965.46     88.828

5    1000   3        0       

827.88    1006.69    121.598

6    1000   3        1     

1354.69    1457.22    107.568

7    1000   4        0      

666.38     800.84    120.178

8    1000   4        1        1072.90    1025.10     95.545

9    1001   1        0       

265.34     203.59     76.730

10    1001   1        1         294.87     187.57     63.610

cam12

cam13

luc12

luc13

MM

PM
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	投影片28
	
[image: image28.wmf]Mean, SD, and CV (SAS program)

Libname luc 

‘

c:

\

microarray

’

;

data

t4;

set

luc.lucsxc

;

proc

sort

;

by

probe_name group pm_or_mm;

run

;

proc

means

noprint

;

var

inten

;

by

probe_name group pm_or_mm;

output

out

=t4mean 

mean

=

MEAN

std

=SD

cv

=

CV

;

run

;
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[image: image29.wmf]Analysis of chip noise with replicate

n

Microarray

experiments can benefit from replicate 

samples to reduce the effect of random fluctuations 

or noise

n

Chip

-

to

-

chip variation and intra

-

chip variation are 

measured by the coefficient of variation (CV)

i.e.

chip

-

to

-

chip (using two replicate chip, cell to cell )  

cam12

-

cam13, CV = 0

-

98.7%

luc12

-

luc13, CV = 0

-

99.2%

Depending on the particular gene

Cam12

PM

Cam13

PM
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[image: image30.wmf]Chip

-

to

-

chip CV output

cam12

-

to

-

cam13

probe

Obs

name

cam12

cam13

CV

1    1022_f    184    184      0

2    1024      110    110      0

3    1064   

190    190      0

4    1065      115    115      0                  

5    1069       91  

91      0

.      .

.      .

.      .

396380  37079    5062   212    91.9606

396381  40334  6821.8   155.3  95.5483

396382  1336_s    281 18288    96.9735

396383  1819    15230   157.5  97.9529

396384  33206   16151   105.3  98.7045

luc12

-

to

-

luc13

probe

Obs

name

c12

luc13

CV

1    1044_s    157   157   

0

2    1053      154   154    

0

3    1059      179   179    

0

4    1097_s    162   162    

0

5    1121_g    336   336   

0

.       .

.       .

.       .

396380   35517  23003   268   

97.6967

396381  1474_s  15174   103.3   98.6477

396382 

35073  23115   113.3   99.0245

396383 

32814  16585    79.3   99.0483

396384 

33112  22682    96.8   99.1501
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[image: image31.wmf]Comparison of replicate samples

n

Replicate samples may be compared by using:

1.paired t

-

test 

(n=16)

2.Correlation analysis

Pearson correlation

Spearman correlation

Probe set

Cam12

PM

Cam13

PM

16 

probe cell
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[image: image32.wmf]Compare two replicate (pair

-

t test)

--------------------------

probe_name=1000 pm_or_mm=0 

--------------------------

The TTEST Procedure

T

-

Tests

Difference         DF    t Value    Pr > |t|

cam12 

-

cam13      15       1.94      0.0708

luc12 

-

luc13      15       2.93      

0.0104

--------------------------

probe_name=1000 pm_or_mm=1 

--------------------------

The TTEST Procedure

T

-

Tests

Difference         DF    t Value    Pr > |t|

cam12 

-

cam13      15      

-

0.45      0.6594

luc12 

-

luc13      15       2.52      

0.0236
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[image: image33.wmf]Pearson correlation of two replicate

---------

probe_name=1000 pm_or_mm=0

-----

The CORR Procedure

Pearson Correlation

Coefficients, N = 16

Prob

> |r| under H0:

Rho

=0

cam12     cam13   luc12    luc13

cam12  1.00000  

0.99326

0.99248  0.98518

<.0001

<.0001   <.0001

cam13  0.99326  1.00000  0.99224  0.98420

<.0001            <.0001   <.0001

luc12  0.99248  0.99224  1.00000  

0.99604

<.0001   <.0001            

<.0001

luc13  0.98518  0.98420  0.99604  1.00000

<.0001   <.0001   <.0001

--------

probe_name=1000 pm_or_mm=1

---------

The CORR Procedure

Pearson Correlation

Coefficients, N = 16

Prob

> |r| under H0:

Rho

=0

cam12   

cam13 

luc12    luc13

cam12  1.00000  

0.98161

0.99689  0.99426

<.0001

<.0001   <.0001

Cam13  0.98161  1.00000  0.97698  0.98806

<.0001            <.0001   <.0001

luc12  0.99689  0.97698  1.00000  

0.99543

<.0001   <.0001            

<.0001

luc13  0.99426  0.98806  0.99543  1.00000

<.0001   <.0001   <.0001
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[image: image34.wmf]Spearman correlation of two replicate

-----

probe_name=1000 pm_or_mm=0

------

The CORR Procedure

Spearman Correlation

Coefficients,N = 16

Prob

> |r| under H0:

Rho

=0

cam12    cam13    luc12    luc13

Cam12  1.00000  

0.97425

0.98675  0.97941

<.0001

<.0001   <.0001

cam13  0.97425  1.00000  0.96021  0.96394

<.0001 

<.0001   <.0001

luc12  0.98675  0.96021  1.00000  

0.96907

<.0001   <.0001            

<.0001

luc13  0.97941  0.96394  0.96907  1.00000

<.0001   <.0001   <.0001

--------

probe_name=1000 pm_or_mm=1

--------

The CORR Procedure

Spearman Correlation

Coefficients, N = 16

Prob

> |r| under H0:

Rho

=0

cam12    cam13    luc12    luc13

Cam12  1.00000  

0.98235

0.97941  0.97353

<.0001

<.0001   <.0001

Cam13  0.98235  1.00000  0.98529  0.97941

<.0001            <.0001   <.0001

luc12  0.97941  0.98529  1.00000  

0.99118

<.0001   <.0001            

<.0001

luc13  0.97353  0.97941  0.99118  1.00000

<.0001   <.0001   <.0001
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[image: image36.wmf]Comparison of two samples

n

To find which genes are significant difference

n

Using t

-

test for each gene

cam12

-

to

-

luc12 

cam13

-

to

-

luc13

n

Using non

-

parametric methods

Wilcoxon

two

-

sample test
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[image: image37.wmf]Compare two samples (t

-

test)

-------------------------------

probe_name=1000

--------------------------------

The TTEST Procedure

T

-

Tests

Variable           Method           Variances      DF    t Value

Pr > |t|

mm_cam

_luc

_12ln    Pooled           Equal          30      

-

0.39      0.7002

mm_cam

_luc

_12ln

Satterthwaite    

Unequal      29.9      

-

0.39      0.7002

pm_cam

_luc

_12ln    Pooled           Equal          30      

-

0.86      0.3983

pm_cam

_luc

_12ln

Satterthwaite    

Unequal      29.9      

-

0.86      0.3983

mm_cam

_luc

_13ln    Pooled           Equal          30      

-

0.24      0.8147

mm_cam

_luc

_13ln

Satterthwaite    

Unequal      29.6      

-

0.24      0.8148

pm_cam

_luc

_13ln    Pooled           Equal          30       0.06      0.95

32

pm_cam

_luc

_13ln

Satterthwaite    

Unequal        30       0.06      0.9532
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[image: image38.wmf]t

-

test (SAS program)

Libname luc 

‘

cmicroarray

’

;

data

t5_1;

set

luc.lucsxc

;

if

group=

1

or group=

3

;

proc

sort

;

by

Probe_name pm_or_mm;

run

;

proc

ttest

;

class

group;

var

intenln

;

by

probe_name pm_or_mm;

ods

select

ttests

;

ods

show

;

run

;

Log transformation

Cam12 compare to luc12
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[image: image39.wmf]Compare two samples (nonparametric)

----------------

probe_name=1000

------------------

The NPAR1WAY Procedure

Wilcoxon

Scores (Rank Sums) for Variable 

pm_cam

_luc

_12ln

Classified by Variable group

Sum of   Expected   Std Dev      Mean

group   N  Scores   Under H0   Under H0    Score

---------------------------------------------------

0     16   251.0     264.0    26.525703  15.68750

1     16   277.0     264.0    26.525703  17.31250

Wilcoxon

Two

-

Sample Test

Statistic (S)               251.0000

Normal Approximation

Z                            

-

0.4712

One

-

Sided Pr <  Z             0.3187

Two

-

Sided Pr > |Z|            

0.6375

t Approximation

One

-

Sided Pr <  Z             0.3204

Two

-

Sided Pr > |Z|            0.6408

Exact Test

One

-

Sided Pr <=  S            0.3176

Two

-

Sided Pr >= |S 

-

Mean|    0.6353

Z includes a continuity correction of 0.5.

Kruskal

-

Wallis Test

Chi

-

Square         0.2402

DF                      1

Pr > Chi

-

Square    0.6241

--------------

probe_name=1000

---------------------

The NPAR1WAY Procedure

Wilcoxon

Scores (Rank Sums) for Variable 

pm_cam

_luc

_13ln

Classified by Variable group

Sum of  Expected  Std Dev    Mean

group   N    Scores  Under H0  Under H0   Score

-----------------------------------------------------

0      16   266.0  

264.0    26.532998  16.6250

1      16   262.0   

264.0    26.532998  16.3750

Wilcoxon

Two

-

Sample Test

Statistic (S)               266.0000

Normal Approximation

Z                             0.0565

One

-

Sided Pr >  Z             0.4775

Two

-

Sided Pr > |Z|            

0.9549

t Approximation

One

-

Sided Pr >  Z             0.4776

Two

-

Sided Pr > |Z|            0.9553

Exact Test

One

-

Sided Pr >=  S            0.4778

Two

-

Sided Pr >= |S 

-

Mean|    0.9556

Z includes a continuity correction of 0.5.

Kruskal

-

Wallis Test

Chi

-

Square           0.0057

DF                        1

Pr > Chi

-

Square      0.9399
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[image: image40.wmf]Wilcoxon

two

-

sample test

Libname luc 

‘

c:

\

microarry

’

;

data

t5_3;

set

luc.lucsxc(obs

=

128

);

if

group=

1

or group=

3

;

proc

sort

;

by

Probe_name pm_or_mm;

run

;

proc

npar1way

wilcoxon

;

class

group;

var

intenln

;

exact

;

by

probe_name pm_or_mm;

run

;
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[image: image41.wmf]Conclusion

n

Probe level data are much more complex than probe set 

level data because probe level data are comprised by each 

probe cell. For this reason, we must be carefully managed 

and analyzed this huge data set.

n

As we have seen, probe level data can be analyzed in 

many ways. Much of data analysis depends on 

normalization and on such basic assumptions. We must be 

careful about inferences made from probe level data.

n

SAS may be an alternative tool for analysis probe level 

data.
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:
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Affymetrix O
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Der

-

Min Wu

July 19, 2002


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________



	投影片2
	
[image: image44.wmf]Introduction (I)

What

’

s the 

dChip

?

n

DNA

-

Chip Analyzer 

(dChip

) is a software 

package implementing model

-

based expression 

analysis of 

oligonucleotide 

array
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[image: image45.wmf]Introduction (II)

Why we use

dChip

to analyze probe level data?

n

Easy 

---

a software package

n

Simple 

---

window interface, checkbox,

click 

n

Powerful 

---

n

dChip

may be an alternative tool for 

statistician to compare results using your 

own development methods
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[image: image46.wmf]§

Powerful 

---

1 

Data management:

(1) Input/output interface

(2) Allows probe

-

level analysis on multiple arrays.

(3) Assess standard errors for the expression index by pooling 

information across multiple arrays.(

θ

)

(4) Allows automatic probe selection in the analysis stage to

reduce errors due to cross

-

hybridizing probes and image 

contamination.(

ψ

)

(5) Viewing array image

(6) Normalizing arrays

2 Data analysis: 

(high

-

level analysis)

(1) Comparative analysis

(2) Hierarchical clustering
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[image: image47.wmf]Methods (I) 

---

data

n

The study design is to compare two groups, one is 

treatment group and the other is control group.

n

Measurement: 

Affymetrix

Hu95 chip

n

Data:

Chip Description file (CDF): HG_U95Av2.CDF

1.Control sample: U95Av2_luc1_02_28.DAT

U95Av2_luc1_02_28.CEL     

2.Treatment sample: U95Av2_cam1_02_28.DAT 

U95Av2_cam1_02_28.CEL
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[image: image48.wmf]Methods (II) 

---

data type (review)
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[image: image49.wmf]dChip 

---

data management & data analysis

dChip

Start

Calculating

Model

-

based

Expression

Comparing

Sample

Hierarchical

Clustering

Normalizing

Arrays

Outlier Detect

Arrays

Probe/Single

Viewing

Array

Image

Export

Image/CEL

Probe Set

Import

CDF

DAT/CEL

Installation

Prepare Data
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[image: image50.wmf]dChip

v1.1

n

Installation

http://www

.biostat.harvard.edu/complab/dchip

/

n

OS: window 2000 (recommend)

n

Memory: as large as the number of chips

(e.g. if there are 100 chips to analyze together,

we need > 100M memory)         
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[image: image51.wmf]dChip 

---

installation
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[image: image52.wmf]dChip

---

prepare data (I)

n

What arrays to combine as a group

Generally we want to combine more arrays 

hybridized to the similar tissue or cell lines 

in a single group since more arrays increase 

the chance of selecting good

-

behaving 

probes for expression calculation.

* The current limit on the number of arrays is 

400.
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[image: image53.wmf]dChip

---

prepare data (II)

n

When new arrays coming in

If a group of arrays have been analyzed 

and there are new arrays coming in, we 

may either combine the old and new arrays 

together as one group and re

-

do 

normalization and the model

-

based 

expression.


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________



	投影片12
	
[image: image54.wmf]dChip

---

prepare data (III)

n

Input and output file format

1. Most files 

dChip 

inputs and outputs are 

tab

-

delimited text files.

2.

dChip

-

output files may have 

.xls 

as file 

extension for easy opening by Excel 

software.
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---

start
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[image: image56.wmf]dChip

---

main menu

n

Analysis view

The 

“

Analysis View

”

which can be accessed at 

anytime by clicking the 

“

Analysis

”

icon on the 

left pane or select menu 

“

View/Analysis

”

.

The error messages are colored in red.
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---

analysis view
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---

open group
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[image: image59.wmf]dChip

---

reading in array data files (I)

n

Open group dialog

Define:

1.group name

2.data source

3.data file type

DAT

(Affymetrix

)

CEL

(Affymetrix

)

DCP

(dChip

)
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[image: image60.wmf]dChip

---

reading in array data files (II)

n

Open group dialog (continued)

Define:

1.CDF file

2.Optional

•

Gene information file
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[image: image61.wmf]dChip

---

reading in array data files (III)

n

Gene information file

1. 

“

gene information file

”

combine 

Affymetrix

’

s 

annotation and some gene functional 

classification from NCBI

’

s 

LocusLink

database,

which are used to automatically identify 

functional significant clustering analysis.

2. The gene information file can be downloaded 

from the 

dChip 

website.
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---

reading in array data files (IV)

n

Open group output
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[image: image63.wmf]dChip

---

viewing array image (I)
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[image: image64.wmf]dChip

---

viewing array image (II)

Displaying 

dynamic range 

is from the 

1%

-

qauntile

(below this 

intensity the 

color is

black

)

to the 95%

-

qauntile

(beyond this 

intensity the 

color is 

brightest

yellow

)
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---

image contamination
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---

normalizing arrays (I)
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---

normalizing arrays (II)
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---

normalizing arrays (III)
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---

normalization plot (I)
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---

normalization plot (II)

n

Image/Normalization plot

Blue line:

Diagonal line

y=x

Red circles:

Invariant set

Green line:

Normalization

curve
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---

viewing PM/MM data (I)
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---

viewing PM/MM data (II) 
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[image: image73.wmf]dChip

---

Export

n

CEL image file

BMP & JPG format

n

CEL

-

like file

The 

dChip

-

generated CEL

-

like file does not have the standard 

deviation and number of pixel information in the original CEL 

file, thus other software such as AMS 

(Affymetrix Microarray

Suite) may not recognize

.

n

Probe set file

For analysis and visualization in other statistical softwa

re such as 

S

-

PLUS and SAS

.
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---

export image file (I)
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---

export image file (II)

n

View/Export Image
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---

export CEL

-

like file (I)
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---

export CEL

-

like file (II)

n

Image/Export CEL
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---

CEL

-

like file
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---

export probe set data (I)
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---
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Compare two replicate (pair-t test)



 -------------------------- probe_name=1000 pm_or_mm=0 --------------------------



                              The TTEST Procedure



                                    T-Tests



                  Difference         DF    t Value    Pr > |t|



                  cam12 - cam13      15       1.94      0.0708

                  luc12 - luc13      15       2.93      0.0104

                            

-------------------------- probe_name=1000 pm_or_mm=1 --------------------------



                              The TTEST Procedure



                                    T-Tests



                  Difference         DF    t Value    Pr > |t|



                  cam12 - cam13      15      -0.45      0.6594

                  luc12 - luc13      15       2.52      0.0236
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dChip --- installation
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DNA-Chip Analyzer (dChip)
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Software:  dChip 1.1 (4/28/02) Test and old version Developer page
Manal Short tutorial Gene information file References Discussion list
Links. Public CEL fles BioConductor Genesis
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Updates

63/02: [Version 1.2 Test only] Add “Windows Enhanced Metafile (* emf)” image format at “View/Export image”. The fle is in vector format and can |
without losing resalution. It can be inserted in Word or Powerpoint iles by “Insert/Picture/From file” or converted to EPS format by Adobe Ilustrator.

5/8/02: The dChip console (command-line) version contimsously executes the normalization and model-based expression steps to generate a tab-dekimil
containing the expression values. Source codes available to use dChip on ofher platforms. (suggested by Casper Frederiksen and Allen Day)

4/28/02: dChip version 1.1
Wewr
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dChip --- normalizing arrays (II)























The defaultone s median overll brightness (median CEL intensity)

Tre firstarray U95Av2_caml_02_28_02 is not nommalized

I~ Ignore the normalized data in DCP fls

Cancel
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dChip --- export image file (II)

		View/Export Image
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dChip --- export probe set data (I)
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dChip --- Calculating model-based expression values (II)

		By default no checkbox option is checked.
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dChip --- comparing samples (I)
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dChip --- comparison log























dChip

Aalyss View Dsth mage Cluskring ook Help

-3 Amlysis (Compare samples
[3€] dChip arrays Treat 2 arrays s 2 eXperiments
{3] dChip compare exit
[ dChipcompar s | Found 1 comparisons in file C:\dchip\dChip compare criteria.xls
4 PMMM Data.

Uriting comparison criterion in C:\dehip\dChip compare criteria.xls.

ARRAY_LIST_FILE=

COMPARE_RESULT_FIL ichip\dChip compare result.xls

Parenthesis Combine  Baseline  Experimen'E/B> orBiE>  Use E-B> orBE>  Pvalue <= Pcall ¢
No and 1 2 1.2 1.2 Lower Bou 100 100 NA NA

Negative expression values will be set to 1 when calculating fold changes

Uriting comparison result in C:\dchip\dChip compare result.xls...
Gene 12600
2681 genes satisfied the comparison filtering criterion
Finished)
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Conclusion

		dChip is an easy, simple, and powerful software package on Affymetrix oligonucleotide data implementing model-based approach. 

		dChip may be an alternative tool on Affymetrix probe level data. 
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dChip --- comparison result
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31312_at  potassium 1 U69962
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31315_at  Cluster Inc/D84143
31317 _r_a Cluster Inc/M21388
31323 _r_a Cluster Inc/$83374
31334 _at G protein-c U92642
31342_at UDP-N-ace X85019
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54.04976
54.22518
23.72556
2821953
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1.341392.
-2.36193
-1.24663
-1.20251
-1.43469
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dChip --- comparing samples (II)
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dChip --- Array summary file



		 The percentage of probe sets called “Array outlier” in one array



    If  “Array outlier” percentage in any array exceeds 5%, a “*” will be shown in

     the “Warning” column. 

		 The percentage of “probe pair” called “single outlier” in one array





















{Model-based expression

Obtain model-based expression values using PH-only model...
Probe set 12620

Saving expressions into dChip files...
hecessing existing DCP file
Aecessing existing DCP file

Uriting array swmary file C:\dehip\dChip arrays.xls

Number Aray  File Name Median IntP call % Array outliiSingle outli Waming
1 U954v2_c C:\dchipidz 227 506851 0 0.762636
2 U954v2_hC:dchipidz 271 528951 0 0

Check CEL images for quality information

Finished in 00 howrs 11 minutes)
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dChip --- all probe set data























TobesetNane Probeset Probe Array PH iy MBEI

FFE-MurlL2_at 0 0 0 1128 686 267.386
FFE-MurlL2_at 0 0 1 1124 656 298.53
FFE-MurlL2_at 0 1 0 603 1124 267.386
FFE-MurlL2_at 0 1 1 634 908 298.53
FFE-MurlL2_at 0 2 0 372 699 267.386
FFE-MurlL2_at 0 2 1 251 649 298.53
FFE-MurlL2_at 0 3 0 902 1618 267.386
FFE-MurlL2_at 0 3 1 720 1235 298.53
FFE-MurlL2_at 0 4 0 887 1202 267.386
FFE-MurlL2_at 0 4 1 626 886 298.53
FFE-MurlL2_at 0 5 0 507 595 267.386
FFE-MurlL2_at 0 5 1 661 607 298.53
FFE-MurlL2_at 0 6 0 201 329 267.386
FFE-MurlL2_at 0 6 1 205 322 298.53
FFE-MurlL2_at 0 7 0 269 252 267.386
FFE-MurlL2_at 0 7 1 248 204 298.53
FFE-MurlL2_at 0 8 0 1046 358 267.386
FFE-MurlL2_at 0 8 1 1025 234 298.53
FFE-MurlL2_at 0 9 0 853 838 267.386
FFE-MurlL2_at 0 9 1 737 644 298.53
FFE-MurlL2_at 0 10 0 137 137 267.386
FFE-MurlL2_at 0 10 1 109 108 298.53
FFE-MurlL2_at 0 11 0 131 126 267.386
FFE-MurlL2_at 0 11 1 97 97 298.53
FFE-MurlL2_at 0 12 0 138 132 267.386
FFE-MurlL2_at 0 12 1 109 95 298.53
FFE-MurlL2_at 0 13 0 143 194 267.386
FFE-MurlL2_at 0 13 1 127 159 298.53
Fl 0 0

rl

14 115 127
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dChip --- Calculating model-based expression values (I)
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dChip --- export probe set data (II)

		Tools/Export Data/Probe Set
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dChip --- export CEL-like file (II)

		Image/Export CEL
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dChip --- CEL-like file























[CEL]

Version=3
[HEADER]

Cols=640

Rows=640

TowlX=610

TorlY=610

Baseline=Not nomalizsd
[INTENSITY]
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dChip --- export CEL-like file (I)
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dChip --- viewing PM/MM data (I)
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dChip --- Export

		CEL image file



       BMP & JPG format

		CEL-like file



      The dChip-generated CEL-like file does not have the standard deviation and number of pixel information in the original CEL file, thus other software such as AMS (Affymetrix Microarray Suite) may not recognize.

		Probe set file



      For analysis and visualization in other statistical software such as S-PLUS and SAS.
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dChip --- export image file (I)
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dChip --- viewing PM/MM data (II) 
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dChip --- normalization plot (I)
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dChip --- normalization plot (II)

		Image/Normalization plot



Blue line:

   Diagonal line

   y=x



Red circles:

   Invariant set



Green line:

   Normalization

   curve
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dChip --- normalizing arrays (III)
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dChip --- reading in array data files (I)

		Open group dialog



Define:

1.group name

2.data source

3.data file type

   DAT(Affymetrix)

   CEL(Affymetrix)

   DCP(dChip)
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dChip --- viewing array image (I)
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dChip --- image contamination
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dChip --- normalizing arrays (I)























Amalyss View Dot Imsge Clustring

Open Group.
Get Exermal Dt

Model-based Expresion.

Map Chiomosome.

Brint e

Save

Exit

ks

h and extract PM/
chipidata...

[ \dchlp\data\US‘

ulating presence

Ine 12600: A
CiAdchipidatalU9!

ing CEL file...

e 400000

ulating presence

Ine 12600: A

lating background

g array summary







_1090070819.ppt


dChip --- viewing array image (II)



Displaying dynamic range is from the 1%-qauntile (below this intensity the color is black) to the 95%-qauntile (beyond this intensity the color is brightest yellow)
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dChip --- reading in array data files (III)

		Gene information file



  1. “gene information file” combine Affymetrix’s 

      annotation and some gene functional 

      classification from NCBI’s LocusLink database,

      which are used to automatically identify 

      functional significant clustering analysis.

  2. The gene information file can be downloaded 

      from the dChip website.
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dChip --- reading in array data files (IV)

		Open group output
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Reading DAT file.
Row 620
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Number Ay File Name Median IntP call %
1 U954v2_c C:\dchipidz 227 506851
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dChip --- reading in array data files (II)

		Open group dialog (continued)



Define:

1.CDF file

2.Optional

		 Gene information file





















Dafafiles Ot inforiaton |

DR[Ot USRI COF

I~ Tgnore exising cdf binil
Gene information e

[CMchipiatahg w95av2 gone infolhe wS5av2 g
websil o download

Sempk informationfle| [
Optionsl; Help.

Probe sotmask fl I
Optionsl; Eelp

BE B








_1090070776.ppt


dChip --- start
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dChip --- analysis view
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dChip --- open group

















    



















Anlysis View Datn Dmage Chistring Tools Help
e to DNA-Chip Analyzer (dChip) Version 1.1
——— loped by Uong Leb, Department of Biostatistics,

Lo Bt Epression.

Co )
Bl G, 0z, 11:07
Hierahizsl Clisoing,
Hiap G
U Clessiision.

Siop Aralyss ESC
Brint =3
Cony Cilss
Sove








_1090070780.ppt


dChip --- main menu

		Analysis view















    The “Analysis View” which can be accessed at anytime by clicking the “Analysis” icon on the left pane or select menu “View/Analysis”.

    The error messages are colored in red.
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dChip --- prepare data (II)

		When new arrays coming in



     If a group of arrays have been analyzed and there are new arrays coming in, we may either combine the old and new arrays together as one group and re-do normalization and the model-based expression.
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dChip --- prepare data (III)

		Input and output file format



   1. Most files dChip inputs and outputs are 

       tab- delimited text files.

   2. dChip-output files may have .xls as file 

       extension for easy opening by Excel 

       software.
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dChip --- prepare data (I)

		What arrays to combine as a group



    Generally we want to combine more arrays hybridized to the similar tissue or cell lines in a single group since more arrays increase the chance of selecting good-behaving probes for expression calculation.

 * The current limit on the number of arrays is 400.
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dChip:
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Methods (I) --- data

		The study design is to compare two groups, one is treatment group and the other is control group.



		Measurement: Affymetrix Hu95 chip



     

		Data:



     Chip Description file (CDF): HG_U95Av2.CDF

     1.Control sample: U95Av2_luc1_02_28.DAT

                                   U95Av2_luc1_02_28.CEL     

     2.Treatment sample: U95Av2_cam1_02_28.DAT 

                                       U95Av2_cam1_02_28.CEL
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dChip --- data management & data analysis



dChip

Start

Calculating 

Model-based

Expression

Comparing

Sample

Hierarchical

Clustering

Normalizing 

Arrays

Outlier Detect

Arrays

Probe/Single

Viewing 

Array

Image

Export

Image/CEL

Probe Set

Import

CDF

DAT/CEL

Installation

Prepare Data
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dChip v1.1

		Installation



      http://www.biostat.harvard.edu/complab/dchip/

     

		OS: window 2000 (recommend)



		Memory: as large as the number of chips



     (e.g. if there are 100 chips to analyze together,

              we need > 100M memory)         
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Methods (II) --- data type (review)

















Data files created by user

.exp file — experiment
information file

f

.dat file — image of
scanned probe array

.cel file — averaged
cell intensities

.chp file — analysis output file

-

Library files accessed by
GeneChip" Analysis Suite Software

.cif file — provides information about
probe array type for the scanner

. .

.cif file — provides dimensions of
grid for averaging cells

.cif file — provides parameter
settings for analysis

.cdf file — provides probe set

information for analysis

.std file — provides GeneChip
Analysis Suite software with
information for analysis





#of pixels
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Intensity 300

7

Exclude bordering pixels; plot
remaining pixels on histogram
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Introduction (II)

Why we use dChip to analyze probe level data?

		Easy --- a software package

		Simple --- window interface, checkbox,



                    click 

		Powerful ---

		dChip may be an alternative tool for statistician to compare results using your own development methods
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		 Powerful ---



1 Data management:

    (1) Input/output interface

    (2) Allows probe-level analysis on multiple arrays.

    (3) Assess standard errors for the expression index by pooling 

          information across multiple arrays.(θ)

    (4) Allows automatic probe selection in the analysis stage to

          reduce errors due to cross-hybridizing probes and image 

          contamination.(ψ)

    (5) Viewing array image

    (6) Normalizing arrays



2 Data analysis: (high-level analysis)

    (1) Comparative analysis

    (2) Hierarchical clustering
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Introduction (I)

What’s the dChip ?

		DNA-Chip Analyzer (dChip) is a software package implementing model-based expression analysis of oligonucleotide array
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t-test (SAS program)



Libname luc ‘cmicroarray’;

data t5_1;

set luc.lucsxc;

if group=1 or group=3;



proc sort;

by Probe_name pm_or_mm;

run;



proc ttest ;

class group;

var intenln;

by probe_name pm_or_mm;

ods select ttests;

ods show;

run;

Log transformation

Cam12 compare to luc12
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Comparison of two samples

		To find which genes are significant difference

		Using t-test for each gene



   cam12-to-luc12 

   cam13-to-luc13



		Using non-parametric methods



    Wilcoxon two-sample test
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Compare two samples (t-test)

------------------------------- probe_name=1000 --------------------------------

                              The TTEST Procedure

                                    T-Tests



  Variable           Method           Variances      DF    t Value    Pr > |t|



  mm_cam_luc_12ln    Pooled           Equal          30      -0.39      0.7002

  mm_cam_luc_12ln    Satterthwaite    Unequal      29.9      -0.39      0.7002

  pm_cam_luc_12ln    Pooled           Equal          30      -0.86      0.3983

  pm_cam_luc_12ln    Satterthwaite    Unequal      29.9      -0.86      0.3983

  mm_cam_luc_13ln    Pooled           Equal          30      -0.24      0.8147

  mm_cam_luc_13ln    Satterthwaite    Unequal      29.6      -0.24      0.8148

  pm_cam_luc_13ln    Pooled           Equal          30       0.06      0.9532

  pm_cam_luc_13ln    Satterthwaite    Unequal        30       0.06      0.9532
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Spearman correlation of two replicate

 

   ----- probe_name=1000 pm_or_mm=0 ------ 

            The CORR Procedure



   Spearman Correlation Coefficients,N = 16

         Prob > |r| under H0: Rho=0



         cam12    cam13    luc12    luc13



Cam12  1.00000  0.97425  0.98675  0.97941

                 <.0001   <.0001   <.0001



cam13  0.97425  1.00000  0.96021  0.96394

        <.0001            <.0001   <.0001



luc12  0.98675  0.96021  1.00000  0.96907

        <.0001   <.0001            <.0001



luc13  0.97941  0.96394  0.96907  1.00000

        <.0001   <.0001   <.0001



                                 



-------- probe_name=1000 pm_or_mm=1 --------

            The CORR Procedure



  Spearman Correlation Coefficients, N = 16

           Prob > |r| under H0: Rho=0



         cam12    cam13    luc12    luc13



Cam12  1.00000  0.98235  0.97941  0.97353

                 <.0001   <.0001   <.0001



Cam13  0.98235  1.00000  0.98529  0.97941

        <.0001            <.0001   <.0001



luc12  0.97941  0.98529  1.00000  0.99118

        <.0001   <.0001            <.0001



luc13  0.97353  0.97941  0.99118  1.00000

                 <.0001   <.0001   <.0001
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Wilcoxon two-sample test

Libname luc ‘c:\microarry’;



data t5_3;

set luc.lucsxc(obs=128);

if group=1 or group=3;

proc sort;

by Probe_name pm_or_mm;

run;



proc npar1way wilcoxon;

  class group;

  var intenln;

  exact;

  by probe_name pm_or_mm;

run;
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Compare two samples (nonparametric)

 ---------------- probe_name=1000 ------------------

              The NPAR1WAY Procedure

        Wilcoxon Scores (Rank Sums) for Variable   

                  pm_cam_luc_12ln

               Classified by Variable group

            Sum of   Expected   Std Dev      Mean

 group   N  Scores   Under H0   Under H0    Score

 ---------------------------------------------------

  0     16   251.0     264.0    26.525703  15.68750

  1     16   277.0     264.0    26.525703  17.31250



           Wilcoxon Two-Sample Test

           Statistic (S)               251.0000

           Normal Approximation

           Z                            -0.4712

           One-Sided Pr <  Z             0.3187

           Two-Sided Pr > |Z|            0.6375

           t Approximation

           One-Sided Pr <  Z             0.3204

           Two-Sided Pr > |Z|            0.6408

           Exact Test

           One-Sided Pr <=  S            0.3176

           Two-Sided Pr >= |S - Mean|    0.6353

           Z includes a continuity correction of 0.5.

                 Kruskal-Wallis Test

           Chi-Square         0.2402

           DF                      1

           Pr > Chi-Square    0.6241



                                 

-------------- probe_name=1000 ---------------------                                                The NPAR1WAY Procedure

   Wilcoxon Scores (Rank Sums) for Variable       pm_cam_luc_13ln

             Classified by Variable group

             Sum of  Expected  Std Dev    Mean

group   N    Scores  Under H0  Under H0   Score

-----------------------------------------------------

 0      16   266.0    264.0    26.532998  16.6250

 1      16   262.0    264.0    26.532998  16.3750



              Wilcoxon Two-Sample Test

             Statistic (S)               266.0000

             Normal Approximation

             Z                             0.0565

             One-Sided Pr >  Z             0.4775

             Two-Sided Pr > |Z|            0.9549

             t Approximation

             One-Sided Pr >  Z             0.4776

             Two-Sided Pr > |Z|            0.9553

             Exact Test

             One-Sided Pr >=  S            0.4778

             Two-Sided Pr >= |S - Mean|    0.9556

        Z includes a continuity correction of 0.5.

                     Kruskal-Wallis Test

               Chi-Square           0.0057

               DF                        1

               Pr > Chi-Square      0.9399
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Conclusion

		Probe level data are much more complex than probe set level data because probe level data are comprised by each probe cell. For this reason, we must be carefully managed and analyzed this huge data set. 

		As we have seen, probe level data can be analyzed in many ways. Much of data analysis depends on normalization and on such basic assumptions. We must be careful about inferences made from probe level data.

		SAS may be an alternative tool for analysis probe level data. 






















_1090070572.ppt


Reference

		Wu TD. Analyzing gene expression data from DNA microarrays to identify candidate genes.J Pathol 2001;195:53-65.

		Chen DT, Wang YH, Desmond R, Chan WY, Cooper MD, Soong SJ. ENAR conference (2002) presentation nonlinear normalization and multivariate analysis of microarray data.

		Schadt EE, Li C, Su C, Wong WH. Analyzing high-density oligonucleotide gene expression array data. J of Cellular Biochemistry 2000;80:192-202






















_1090070480.ppt


Pearson correlation of two replicate

 

--------- probe_name=1000 pm_or_mm=0 -----

              The CORR Procedure



  Pearson Correlation Coefficients, N = 16

          Prob > |r| under H0: Rho=0



         cam12     cam13   luc12    luc13



 cam12  1.00000  0.99326  0.99248  0.98518

                  <.0001   <.0001   <.0001



 cam13  0.99326  1.00000  0.99224  0.98420

         <.0001            <.0001   <.0001



 luc12  0.99248  0.99224  1.00000  0.99604

         <.0001   <.0001            <.0001



 luc13  0.98518  0.98420  0.99604  1.00000

         <.0001   <.0001   <.0001



                                 



-------- probe_name=1000 pm_or_mm=1 ---------

            The CORR Procedure

 Pearson Correlation Coefficients, N = 16

          Prob > |r| under H0: Rho=0



        cam12     cam13    luc12    luc13



cam12  1.00000  0.98161  0.99689  0.99426

                 <.0001   <.0001   <.0001



Cam13  0.98161  1.00000  0.97698  0.98806

        <.0001            <.0001   <.0001



luc12  0.99689  0.97698  1.00000  0.99543

        <.0001   <.0001            <.0001



luc13  0.99426  0.98806  0.99543  1.00000

        <.0001   <.0001   <.0001
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Data transfer (SAS program)

Libname luc ‘c:\microarray’;

data luc.lucsxc;

infile 'c:\microarray\hu95';

input probe_name $ number pm_or_mm x y @@;

do group=1 to 4;

input inten @@;

output;

end;

proc sort;

by probe_name group pm_or_mm number;

run;



data luc.lucsxc;

set luc.lucsxc(drop= x y);

intenln=log(inten);

run;
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Mean, SD, and CV (SAS program)

Libname luc ‘c:\microarray’;



data t4;

set luc.lucsxc;

proc sort;

by probe_name group pm_or_mm;

run;

proc means noprint;

var inten;

by probe_name group pm_or_mm;

output out=t4mean mean=MEAN std=SD cv=CV;

run;
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Chip-to-chip CV output

          

            cam12-to-cam13



        probe

  Obs    name   cam12   cam13    CV

                                  

   1    1022_f    184    184      0

   2    1024      110    110      0

   3    1064      190    190      0

   4    1065      115    115      0                  5    1069       91     91      0

   .      .

   .      .

   .      .

396380  37079    5062   212    91.9606

396381  40334  6821.8   155.3  95.5483

396382  1336_s    281 18288    96.9735

396383  1819    15230   157.5  97.9529

396384  33206   16151   105.3  98.7045

       

                    luc12-to-luc13



               probe

   Obs    name    c12  luc13      CV



   1    1044_s    157   157        0

   2    1053      154   154        0

   3    1059      179   179        0

   4    1097_s    162   162        0

   5    1121_g    336   336        0

   .       .

   .       .

   .       .

396380   35517  23003   268     97.6967

396381  1474_s  15174   103.3   98.6477

396382   35073  23115   113.3   99.0245

396383   32814  16585    79.3   99.0483

396384   33112  22682    96.8   99.1501
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Comparison of replicate samples

		Replicate samples may be compared by using:



   1.paired t-test 

      (n=16)

   2.Correlation analysis

      Pearson correlation

      Spearman correlation

      

Probe set

Cam12

PM

Cam13

PM

16 probe cell
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Analysis of chip noise with replicate

		Microarray experiments can benefit from replicate samples to reduce the effect of random fluctuations or noise

		Chip-to-chip variation and intra-chip variation are measured by the coefficient of variation (CV)



     i.e. chip-to-chip (using two replicate chip, cell to cell )  

            cam12-cam13, CV = 0-98.7%

            luc12-luc13, CV = 0-99.2%

      

     Depending on the particular gene

      

Cam12

PM

Cam13

PM
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Mean, SD, and CV

       probe_

Obs   name  group   pm_or_mm      MEAN        SD         CV



 1    1000   1        0         766.06     966.15    126.119

 2    1000   1        1        1057.64    1131.33    106.968

 3    1000   2        0         667.69     791.09    118.481

 4    1000   2        1        1086.88     965.46     88.828

 5    1000   3        0         827.88    1006.69    121.598

 6    1000   3        1        1354.69    1457.22    107.568

 7    1000   4        0         666.38     800.84    120.178

 8    1000   4        1        1072.90    1025.10     95.545

 9    1001   1        0         265.34     203.59     76.730

10    1001   1        1         294.87     187.57     63.610

cam12

cam13

luc12

luc13

MM

PM




















_1090070445.ppt
























Probe PM Intensity

Probe PM Intensity Probe PM Intensity
luct2 uct3
5000 40000
400 30000
3000 W .
o 20000
2000 . . i:’
L 1
- v g "
’:. + 4 o
o, 0 i .
0 10000 20000 30000 40000 50000 0 10000 20000

cami2

camt3

30000








_1090070420.ppt
























Probe MM Intensity

camia camiz

5000

02 4 6 8 1012 116

number

camiz








_1090070430.ppt
























Probe PM

FREQUENCY

0N bUO

566778

406284
cami3in MIDPOINT

Intensity

FREGQUEN

No@ b

56678

73951
luc13in MIDPOINT

FREQUENGY FREQUENGY
& &
5. 5
a 4
s a
2 2
1 1
o o

56678

2086 4
cami2in MIDPOINT

566788

7839517
luc12in MIDPOINT








_1090070435.ppt
























Probe MM

Intensity

FREGUENGY FREQUENCY
pe &
5 5
4 4
s 3
> 2
B 1
° o

45678

86420
cami3in MIDPOINT

556678

173951
luc13in MIDPOINT

FREGUENGY FREGUENGY
5 5
4 4
3 3
2 2
1 1
o o

45678

86420
cami2in MIDPOINT

556678

173951
lucT2in MIDPOINT








_1090070425.ppt


Line plot SAS pro. (probe PM-MM intensity)

proc greplay tc=work.tempx nofs;

tdef newx des='Five panel template'

 1/llx=0   lly=10

   ulx=0   uly=50

   urx=50  ury=50

   lrx=50  lry=10

   color=red

 2/llx=0   lly=50

   ulx=0   uly=90

   urx=50  ury=90

   lrx=50  lry=50

   color=blue

 3/llx=50   lly=50

   ulx=50   uly=90

   urx=100  ury=90

   lrx=100  lry=50

   color=yellow

 4/llx=50  lly=10

   ulx=50  uly=50

   urx=100 ury=50

   lrx=100 lry=10

   color=green

 5/llx=0   lly=0

   ulx=0   uly=100

   urx=100 ury=100

   lrx=100 lry=0

   color=black

   template newx; list template; quit;

goptions reset=all gunit=pct border

         cback=white colors=(blue blue blue blue)

         ftext=swiss htitle=8 htext=5 nodisplay

         hsize=4in vsize=3.8in;

data f1_2pm;

set luc.lucsok(obs=32);

proc sort;by pm_or_mm;run;

symbol1 interpol=join line=1 c=red;

symbol2 interpol=join line=1 c=blue;

symbol3 interpol=join line=1 c=red;

symbol4 interpol=join line=1 c=blue;

symbol5 interpol=join line=1 c=red;

symbol6 interpol=join line=1 c=blue;

symbol7 interpol=join line=1 c=red;

symbol8 interpol=join line=1 c=blue;

proc gplot gout=work.ppp;

plot cam12*number=pm_or_mm;

plot cam13*number=pm_or_mm;

plot luc13*number=pm_or_mm;

plot luc12*number=pm_or_mm;run;

goptions hsize=0in vsize=0in;

proc gslide gout=work.ppp;

 title 'Probe PM-MM Intensity';run;

goptions display;

proc greplay igout=work.ppp

             tc=work.tempx nofs;

             template=newx;

treplay 1:gplot

        2:gplot1

        3:gplot2

        4:gplot3

        5:gslide;

quit;

(2)

(3)

(1)

(4)

(5)

(5)
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Sample Descriptive

		Gene-to-gene or chip-to-chip



    1.Plot

       Line plot       

       Histogram

       Box plot

       Scatter plot

 

    2.Table

       Mean

       Standard deviation (SD)

       Coefficient of variation (CV)
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Probe level data (*.cdf)

[Unit101204_Block1]                                                                                   

Name=1000_at                                                                                          

BlockNumber=1                                                                                         

NumAtoms=16                                                                                           

NumCells=32                                                                                           

StartPosition=0                                                                                       

StopPosition=15                                                                                       

CellHeader=X    Y       PROBE   FEAT     QUAL    EXPOS   POS     CBASE   PBASE   TBASE   ATOM     .          .          .    

Cell1=399       559            N       control  1000_at 0       13             T           A               T             0        358159     .          .          . 

Cell2=399       560            N       control  1000_at 0       13             T           T                T            0        358799     .          .          . 

Cell3=544       186            N       control  1000_at 1       13             A           A               A            1        119584     .          .          . 

Cell4=544       185            N       control  1000_at 1       13             A           T               A             1        118944     .          .          . 

Cell5=530       505            N       control  1000_at 2       13             T           A               T             2        323730     .          .          . 

Cell6=530       506            N       control  1000_at 2       13             T           T                T            2        324370     .          .          . 

Cell7=617       349            N       control  1000_at 3       13             G           C               G            3        223977     .          .          . 

Cell8=617       350            N       control  1000_at 3       13             G           G               G            3        224617     .          .          . 

Cell9=459       490            N       control  1000_at 4       13             C           C               C             4        314059     .          .          . 

Cell10=459      489           N       control  1000_at 4       13             C           G               C            4        313419     .          .          . 

Cell11=408      546           N       control  1000_at 5       13             C           C               C            5        349848     .          .          . 

Cell12=408      545           N       control  1000_at 5       13             C           G               C            5        349208     .          .          . 

Cell13=484      311           N       control  1000_at 6       13             T           A               T            6        199524     .          .          . 

Cell14=484      312           N       control  1000_at 6       13             T           T               T            6        200164     .          .          . 

Cell15=548      333           N       control  1000_at 7       13             G           C               G           7        213668     .          .          . 

Cell16=548      334           N       control  1000_at 7       13             G           G               G           7        214308     .          .          . 

Cell17=578      370           N       control  1000_at 8       13             C           C               C            8        237378     .          .          . 

Cell18=578      369           N       control  1000_at 8       13             C           G               C            8        236738     .          .          . 

Cell19=498      465           N       control  1000_at 9       13             G           C               G           9        298098     .          .          . 

Cell20=498      466           N       control  1000_at 9       13             G           G               G           9        298738     .          .          . 
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Methods (VI)

		Data process
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Import the external data file (SAS)

/* import external data file */

Libname luc ‘c:\microarray’;

data luc.lucs;

infile 'c:\microarray\hu95';

input probe_name $ number pm_or_mm x y cam12 cam13 luc12 luc13 @@;

proc sort;

by probe_name pm_or_mm number;

run;



/*** delete not use ***/

data luc.lucsok;

set luc.lucs(drop=x y);

if pm_or_mm=-1 then delete;

run;

/* keep pm data */



data luc.lucpm;

set luc.lucsok;

if  pm_or_mm=1;

run;





/* keep mm data */

data luc.lucmm;

set luc.lucsok;

if  pm_or_mm=0;

run;
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Data transfer
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Input data

 Raw data (Text file)                        



                         pm

Probe                 or

.name  number .mm   x    y    cam12    cam13      luc12     luc13 

QC8       17        -1     0    0      183.0      207.0      267.0     190.0                 

QC7       13        -1     1    0  11242.3  11419.3  12612.3 11310.0               

QC8        7         -1     2    0      220.0      203.0      265.0     222.0                 

QC7        2         -1     3    0  11699.0  11565.0  12754.0 11044.0               

no_name  1        -1     4    0       76.0        79.0      109.0     101.5                 

QC3     481        -1     5    0     202.0      206.3      261.0      207.0                 

QC4     709        -1     6    0  10724.0 10252.3  11002.0    9749.0                

QC3     892       -1      7    0      205.0     232.0      271.3      182.3                 

QC4     1073     -1      8    0  10358.0   9998.0  11053.0    8973.0                

QC3     1206     -1      9    0      211.0     211.0      229.0      227.0                 

QC4     1201     -1    10    0  10689.3  9996.5   11200.0    9278.5                

QC3     1147     -1    11    0      214.0    174.0       216.0      199.0                 

QC4     1097     -1    12    0    9858.0  9820.0   10707.0    8588.0                

QC3     1001     -1    13    0      212.0    190.8        234.3     201.3                 

QC4     911       -1    14    0  10010.8 10137.3  10876.0    8442.5                

QC3     807       -1    15    0      200.0     223.0       237.0     194.8 

  .            .

  .            .

  .            .

          probe_

 name     number    pm_or_mm     cam12     cam13     luc12     luc13

 1000        0          0       1988.0    1518.0    1697.0    1209.5

 1000        1          0        402.0     448.8     503.0     383.0

 1000        2          0        166.0     191.0     208.0     193.0

 1000        3          0        256.5     270.0     258.3     292.0

 1000        4          0        134.0     116.3     168.0     163.3

 1000        5          0       1583.8    1540.3    1649.0    1267.0

 1000        6          0        152.8     150.3     207.0     213.0

 1000        7          0        139.0      94.5     168.0     139.0

 1000        8          0        232.0     249.3     301.0     256.3

 1000        9          0        168.5     182.3     208.0     208.0

 1000       10          0        216.3     189.0     260.0     230.0

 1000       11          0        190.0     191.0     226.0     217.3

 1000       12          0       1390.8    1354.0    1677.5    1238.3

 1000       13          0       3604.0    2933.0    3881.0    3229.5

 1000       14          0       1127.3     847.3    1301.3     948.0

 1000       15          0        506.0     408.0     533.0     474.8

 1000        0          1        778.3     751.0     788.5     591.3

 1000        1          1        637.0     700.8     767.8     642.5

 1000        2          1        238.5     241.0     273.0     258.0

 1000        3          1       1389.0    1618.0    1525.0    1412.0

 1000        4          1        185.3     216.0     285.5     232.3

 1000        5          1       1080.0    1122.0    1253.0     979.0

 1000        6          1        206.0     246.0     337.0     269.0

 1000        7          1        439.0     604.0     643.0     526.0

 1000        8          1        700.0    1054.0    1037.0     880.3

 1000        9          1        464.0     590.0     621.0     510.0

 1000       10          1        397.0     423.5     516.3     499.8

 1000       11          1        808.0     943.5    1130.0    1065.8

 1000       12          1       2421.8    2649.3    3079.0    2423.3

 1000       13          1       4590.8    3741.5    5937.0    4161.0

 1000       14          1       1949.0    1867.5    2644.0    1949.8

 1000       15          1        638.5     622.0     838.0     766.3
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Text file for data analysis

probe_name    number    pm_or_mm    cam12     cam13      luc12        luc13

1000                                                0                               0 	1988	1518	1697	1209.5

1000                                                0                               1  	778.3	751	788.5	591.3

1000                                                1                               0  	402	448.8	503	383

1000                                                1   	  1	637	700.8	767.8	642.5

1000                                                2   	  0	166	191	208	193

1000	                                          2	  1	238.5	241	273	258

1000	                                          3	  0	256.5	270	258.3	292

1000	                                          3	  1	1389	1618	1525	1412

1000	                                          4	  0	134	116.3	168	163.3

1000	                                          4	  1	185.3	216	285.5	232.3

1000	                                          5	  0	1583.8	1540.3	1649	1267

1000	                                          5	  1	1080	1122	1253	979

1000	                                          6	  0	152.8	150.3	207	213

1000	                                          6	  1	206	246	337	269

1000	                                          7	  0	139	94.5	168	139

1000	                                          7	  1	439	604	643	526

1000	                                          8	  0	232	249.3	301	256.3

1000	                                          8	  1	700	1054	1037	880.3

1000	                                          9	  0	168.5	182.3	208	208

1000	                                          9	  1	464	590	621	510

1000	                                         10	  0	216.3	189	260	230

1000	                                         10	  1	397	423.5	516.3	499.8

1000	                                         11	  0	190	191	226	217.3

1000	                                         11	  1	808	943.5	1130	1065.8

1000	                                         12	  0	1390.8	1354	1677.5	1238.3

1000	                                         12	  1	2421.8	2649.3	3079	2423.3

1000	                                         13	  0	3604	2933	3881	3229.5

1000	                                         13	  1	4590.8	3741.5	5937	4161

1000	                                         14	  0	1127.3	847.3	1301.3	948

1000	                                         14	  1	1949	1867.5	2644	1949.8

1000	                                         15	  0	506	408	533	474.8

1000	                                         15	  1	638.5	622	838	766.3

Gene

Name



Probe

cell

mm

pm

control

treatment
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Methods (V)

		Hardware



     IBM Notebook R30

         OS   Win 98

         CPU Pentium III   1G

         RAM 256 MB

         HD   30 G

		Software



     SAS 8.e                                       * SPSS V9.0

          SAS/BASE

          SAS/STAT

          SAS/GRAPH       
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Probe level data (*.cel)

 [INTENSITY]

 NumberCells=409600

 CellHeader=X     Y       MEAN    STDV    NPIXELS

                   0       0        252.0      126.7         25

                   1       0      9247.0     1880.7        20

                   2       0        268.0        84.5         25

                   3       0      9144.0    1815.1         25

                   4       0          82.3       11.9         20

                   .        .             .             .             .

                   .        .             .             .             .

                   .        .             .             .             .

               635     639         63.3        8.4          20

               636     639     5802.0     939.6          25

               637     639       187.0      22.3          25

               638     639     5877.0   1095.7          20

               639     639       179.0      32.6          25

640*640 probe cell
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Methods (I)

		The data is about prostate cancer, which is support from Dr. Lin (M.D. Anderson Cancer Center, Houston, TX).  

		The study design is to compare two groups, one is treatment group and the other is control group.



        Total four arrays:

     1.Control sample 

         (1) cam12

         (2) cam13

     2.Treatment sample  

         (1) luc12

         (2) luc13

replicate

replicate
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Methods (III)– data type

















Data files created by user

.exp file — experiment
information file

f

.dat file — image of
scanned probe array

.cel file — averaged
cell intensities

.chp file — analysis output file

-

Library files accessed by
GeneChip" Analysis Suite Software

.cif file — provides information about
probe array type for the scanner

. .

.cif file — provides dimensions of
grid for averaging cells

.cif file — provides parameter
settings for analysis

.cdf file — provides probe set

information for analysis

.std file — provides GeneChip
Analysis Suite software with
information for analysis





#of pixels

il

Intensity 300

7

Exclude bordering pixels; plot
remaining pixels on histogram

%

B

75% percentile value

%

%

B3

B3

7
%
=
%
¥
7

Probe cell viewed in .DAT file:

pixels with varying infensites. Probe cell

Avg Intensity
=300

Probe cell viewed in .CEL fil:
One intensity value.
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.DAT file




.CEL file
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Methods (IV)

		How to create text file for data analysis?



  

*.cdf

Name=1000_at

 x   y  number  pm_or_mm

 0   0       0               0

 .    .         .                .  

*.cel

 x    y     mean   .   .   .

 0    0     234

 .     .         .

 .     .         .

*.txt  (save as text file for data analysis)

Probe_name  number  pm_or_mm  cam12  cam13  luc12  luc13

   1000                0              0              234       250      270    275

       .                    .               .                 .           .           .         .

       .                    .               .                 .           .           .         .

merge
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Methods (II)

		Measurement



    Affymetrix Hu95 chip --- GeneChip Expression Probe Arrays

One 

Chip



640 probe cells

640 probe cells

One chip  =  ( x  axis : y  axis )

=640*640=409,600 probe cells

PM probe cell

MM probe cell

Probe set





One gene = 1 probe set =16 probe pair cell = 16 * 2

                = 32 probe cells = 16 PM and 16MM 

One chip has over 12,000 genes (409,600/32)
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Introduction (I)

		Why we use probe level data to analyze ?

		There are more and more studies on import “low-level” analysis issues such as normalization, outlier detection, and computation of expression indexes.

		Some studies have found that the methods used to analyze expression data provided by the GeneChip software often yield high-quality results, the false positive and false negative gene presence/differential expression call rates. 
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Introduction (II)

		We can develop through the improvement of our own methods to analyze probe level data to make these results easier to interpret at the biological level and to provide a more quantitative measure of significance on whether a gene is present or differentially expressed.



		In this presentation, we show an structure of probe level data, how to handle this data set, and give an overview of general statistical application using SAS.
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Data Management:

Affymetrix Probe Level Data
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