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Topics to be covered

* Need for data mining
1. What do you do with all that data?
2. How do you manipulate it and find interesting correlations between
particular genes and experimental conditions?

« Capabilities of MAExplorer
1. Direct-manipulation data mining: graphics, statistics, clustering
2. Freely available for download from Web to run on your computer
3. Integrated with NCI/CIT mAdb server (nciarray.nci.nth.gov) to
analyze your data on that server.



Outline

I. Data Mining of microarray data

II. MicroArray Explorer
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I. Data Mining of Microarrays

Outline ‘
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1. The problem A Ok
2. Types of experiments
3. Quantified data used
4. Normalization of data
5. Expression profiles

6. Clustering methods
7. Partition samples by 2 conditions or ordered list

8. Refine the search criteria



I. The Problem

We assume we have a spreadsheet of quantified microarray spots and
the genes they represent, What do we do with all those spots?

Could look for patterns of changes of experimental conditions with

quantitative gene expression.

Correlation of gene expression changes with biological state implies
a relationship but does not imply cause and effect



Types of Experiments

What types of expression could we analyze?

Look at expression patterns:
1) of individual genes,
2) of gene families and clusters of genes,
3) as a function of conditions: development, time (eg. cell cycle),
cell lines, disease progression, pathways models, etc.

Finding genes with similar gene expression may help in understand-
ing a gene’s functional behavior or pathways

These are statistical entities. The more data samples and replicates
are available, the better these estimates will be



Things To Consider in Data Mining:

Initially, don’t know what patterns to look for

Could hypothesize experiments where changes might be expected
Then look for the differences between patterns

How do these tools help find patterns?

By visual, statistical and clustering methods



Example: the fold-change problem

* A measure of difference between 2 samples is “fold change”
Jxy)=x/y

« However f 1s sensitive to noise. If noise 1n all measurements 1s
constant e, then f,(x,y,e) has a range of values

| (x-e)/(y+e) to (x+e)/y-e) |

e Example: for two points (x,y) = (6,3) & (600,300), and e = 0.5 then
the range of fold change for these two points is

1(6,3) = 2.0
£.(6,3,.5) = [5.5/3.5t0 6.5/2.5] =[1.57 to 2.6],
and

(600,300) = 2.0
£.(600,300,.5) = [559.5/300.5 to 600.5/299.5] = [1.995 to 2.005].

[I. Kohane, Apr, 2001]



Quantified Data Used in Microarray Analysis

1) Sets of samples using either intensity (°**P radio-labeled) or ratio
(Cy3/CyS5 fluorescent-labeled) DNA

2) Each hybridized sample contains thousands of spots correlated to
spotted clones or oligonucleotides (denoted “genes” in MAExplorer)

If 3P, then normalize data between hybridized array samples by
large numbers of common clones

If (Cy3, Cy5), then use either Cy3 or Cy5 to normalized standard
sample within an array sample



Dividing samples into 2-condition sets and
ordered N-conditions sample lists

The 2-class division allows using sets of replicates for computing
better gene expression estimates and allows using t-Tests etc. to
determine statistical significance

The ordered N-list of samples 1s used to represent an ordered time-
series, development stages, drug-dose response, etc.

[In MAExplorer]: 2-class data is represented by HP-X and HP-Y
sets and an ordered list of N-samples data is represented by the HP-E
expression profile list



Normalize intensity data (°**P) between samples

Assuming linearity, for each array sample j get an estimate 7; of total
cDNA labeling for a common subset of genes

Methods for estimating 7; : mean, median, log median, Zscore, log
Zscore, sum of calibration DNA, sum of gene set, etc.

Compute 7, over specific gene set: calibration genes, all genes on the
array, specific subset of genes

Scale spot data within each sample (for samples 1 and 2, gene K):
S*l,k= Sl,k/ T

and
S k= S)i! T

9

Then, we may compare normalized 8™, ;.48 2 values



Normalize ratio data (Cy3, CyS) between samples

Let Cy5-labeled spots be the standard sample hybridized to all arrays
(could use Cy3 instead). Independent samples are labeled with Cy3

« Cy3 Data within each sample 1s scaled by corresponding Cy35 spot
values (samples 1 and 2, and all genes k) to compute ratio values s*
where Cy35 labeled samples are common between samples 1 and 2:

r —
Sk~ Sik,ey3 / Sik,eys
and

r —
8" 2k ™ Sakey3 / S2k,ey5

« Then scale (s, $",;) from (s7,, s%,,) as for Intensity data.

* Then, we may compare the normalized s*;, and s*,, values



Definition: Gene Expression Profile

An expression profile e; of an ordered list of N normalized spot
values samples v;, (k=1 to N) for a particular gene |

The expression profile for a particular gene j is:

A difference between two genes p and q may be estimated as a
N-dimensional metric “distance” between e, and e

Euclidean distance: dpq = (1/N ;1: 19711’_ qu)z) 1/2

Other distance measures: correlation coefficient, city-block, etc.

If distance 1s scaled to [0:1], then Similarity measure: s,, =1-d,,



I.1 Expression profile plots - examples
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Why Do We Need to Cluster the Data?

* Clusters represent one way to identify similar gene expression

across a set of experiment samples

 Many ways to cluster the data:
C.1 Find genes with similar expression
C.2 K-means clusters where the number of clusters K 1s fixed
C.3 Hierarchical clustering where a binary hierarchy is created
C.n Other methods: Self Organizing Memory (SOM), fuzzy
clustering, Support Vector Machines (SVM), etc.



C.1 Finding similar genes

* Find a sorted list of all genes {g;} similar to gene g,
 We define g similar to seed gene g1t distance d, < threshold T
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C.2 K-means Clustering

« K-means clustering finds K clusters of similar genes. Could use
variance of clusters to determine if split into sub-clusters by increasing K

* Don’t need distance matrix - faster clustering large numbers of N genes

e Algorithm:

1. Pick seed gene s and put it into cluster 1 (let k=1)

2. For all clusters j=1 to k, find gene q such that d, 1s a maximum

3. Set k=k+1. Put gene q into new cluster k

4. For j=k to K, repeat steps 2 and 3 until there are K clusters

5. Then, assign (N-K) remaining genes (¢ into one of the K clusters
J with minimum d;,

6. Compute new virtual genes as means {e, } for each of K clusters

7. Reassign all N genes q into K new clusters with mmimum d,,
using virtual genes {e}

8. Variants: use multiple seed genes, range of K values, minimize COV



1.2 Example of K-means clustering
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C.3 Hierarchical clustering

Hierarchical clustering requires a distance matrix. For N genes
(terminal gene clusters), it generates 2N-1 clusters.

Distance matrix 1s upper diagonal matrix D of d,,, of size N(N-1)/2

D can get quite large for clustering a large number of genes N
[for N=5000, this is > 50 Mbytes!]

Algorithm:
1. Assign all N genes to clusters 1 to N, set n to N
2. Find two clusters p and q such that d  1s a minimum
2.1 Compute a virtual cluster vector e, , = average (e,,€,)
2.2 Setn=n+l
2.3 Assign “virtual” cluster to new cluster n with estimated value e, |
3. Repeat step 2 until n = 2N-1.



1.3 Example of Hierarchical Clustering
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Data mining:

* Data mining is a pattern discovery activity - use all the tools you

have.

» [t is open-ended because of the variety of ways data may be

partitioned, normalized, pre-filtered, clustered, and viewed.

o When data mining microarray data, look at correlated genes from
the point of view of what relationships might be interesting from a

biological view. l.e. check out the results with PubMed, genomic

databases, other lab experiments, etc.



1.4 The Data Mining Paradigm:
the Refinement Process
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A Possible Analysis Scenario

. Select set of samples from database

. Organize samples as 2-class (X vs Y) sets or ordered list of N samples
. Select normalization method

. Preview the data with scatter plots and histograms

. Restrict search using data filter to pre-filter a robust set of genes

. Cluster genes & visualize with EP plots, clustergram, dendrogram, etc
. Make report and access genomic Web databases with resulting genes

. Save results for later use or continued investigation



II. MicroArray Explorer (MAExplorer)

Outline

1. Description
2. Importing data

3. Examples of analysis capabilities



I1. What is the MicroArray Explorer?

MAExplorer is a Java stand-alone (off-line) or applet (Web-based)
microarray real-time data-mining tool

Install stand-alone from the Web site for MS Windows, MacOS,
Solaris, Linux, Unix

Helps makes sense of large complex sample data sets with replicates

Data mining 1s accomplished using data filtering with direct
manipulation of data in graphics and spreadsheets

Data filtering includes set-operations, statistics and clustering

MAExplorer handles a variety of quantified microarray data



MAExplorer Home Page
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+ Dwensiew (PDF) save data from data mining sessions.

+ Examples(FDF)
+ Intro Data Mining (POF

+ MAR. paper (PDF] Microarray data may be wewed and directly mampulated m array pseudommages, scatter plots, histograms, expression

+ Mez wih mAdE (PDE) profile plots, cluster analyses (similar clones, K-means, hierarchical clusters, etc.), and reports. A key feature is the clone
Downloading MAE=plarer data filters for constraiming a worlong set of clones to those passing a vanety of user-specified tests. Eeports may be

) %ﬁmm generated with hypertext Web access to genomic databases such as UniGene, GenBanle, dbEST, LWL A GE., NCICIT
T T e P mbdb Clone DB and other Internet databases for setz of clones found to be of interest.

MEW ' Rewvision notes
+ Installer information

A major focus of this tool 15 mteractive data mmng with access to other supporting Web genomic databaszes. The emphasis

. on direct manipulation of clones and sets of clones i graphics and tables provides a high level of interaction with the data
maling it easter for mvestigators to test ideas when locking for patterns.

It was developed by the NCT Laboratory of Expenmental and Computational Biology m collaboration with the
NIDDE Laboratory of Genetics and Physiology (LGP WMAExplorer was created to help analyze microarray data for the
LGP's Mammary Genome Anatomy Program (JGAD) designed to identify and understand genetic pathways operative

Dizclaimer

MGAP-MAExplorer home

Contzct [ Lealin | dunng normal mammary gland development and tumongenesis. Mote that 28 hybndizations from the MGAP database are

'Iem;g; mc'::fgﬁ?;czl,r mncluided as a demonstration database when yvou dewnload the stand-alone version of MAEzplorer.

’;E;’E;fgj:_bms G M AExplorer may be used as an applet to access the Wammary Genome Anatomy Project (IMGAT) microarray Web data

: 5 through http Mmammeary. wh cowimeap or diectly at hitp Swww lech neiferf sowimae. -
|=F == |Dacument: Done L == *. |




I1.1 MAExplorer Menu Interface

[EiMGAP DB - MicroArmay Explorer - V0.89.12-Beta - C57B6 day 13 preg. vs day 1 lact.. 38 probes =] E3

File  HybProbe Edit

GeneClazs F
Enter gene name or:

Marmalization *

Fitter
Plot ]
|Nurn1:hackgrnund| Report r

Ll v hledian intensity

|TherearedﬂﬁgenespassmgtheFH

HP-X: Preghancy 13 (1
HP-Y: Lactatien 1 {30 m

Yiewy  Help

CE7BG-p13-totalRMAS
Zzoore of intensity pis-tota ug]

[CSTBE-L1-30min]
Log median intensity

Zzcore of log intenzity, stdDey

Zzcore of log intensity, mnahsDey
By calibration DMNA gene set
By 'User Mormalization Gene Set'

Scale Intenszity data to 65K
Unmormalized

i v |ze background intensity correction
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What is the MicroArray Explorer? (continued)

* Developed for Mammary Genome Anatomy Program
http://www.lecb.ncifcrf.gov/mae

* First use statistical data filters to pre-filter data (eg. sets of
genes) so remaining data 1s robust

* Then use methods such as cluster analysis to discover patterns
observed with direct-manipulation graphical plots and reports

* Save, restore, and compare results using gene sets and condition

lists. Save current state of data mining analyses locally in files
(i.e. “bookmark™)

* Access third-party genomic data such as UniGene using links to
Web databases

e Online documentation (HTML manual, tutorials, examples, etc.)
on Web site



II.2 Mammary Geneome Anatomy Program
MAExplorer http://www.lecb.ncifcrf.gov/mae

icroArray Explorer- MAE xplorer - Netscape

File Edit “iew Go Communicator

Help

e

.q!' Bookmarks \3& analion:Ihttp:.r'a‘www-lecb.ncifcrf.gov!mae!

| @7 What's Related m

MAExplorer B

MGAP Introduction
MAE=plorer Startu

Hybridiz=tion=s

Eﬁtartug OE=
Public databases (Click Once!
+ Preg.ws Lact. ([ large font)

+ CSTEE all stages

+ CESTEE Wir. w= Preq.

+ CETEE Prew. ws Lact.

+ CESTEE Lact. ws Inwol.

+ SiatfSs KO Preg. ws Lact.

+ CAT ws Statfa KO - Preg+lact
+ CESTEE w= StatSa KO - Preg.

+ BB-inhib. KO ws C5T Wirtlact
+ PB-inhib. KO ws CST Wir.

* BB-inhib. KO ws C57 Lact.

+ C/EEP-BK.Q. Wir+Preg+lact

+ C/EEP-BHK.O. ws CAT WHP+L

C/EBP-BE.O. w= CS7 W+P+L
Rebwbridization repro [4
Turnor models

CaA7T dew ws models, Winorm
CET dew ws models, Pinorm
LARGE set of 31 public HP's
LARGE set of 38 public HR=

+ Mo initial probes
Collaborator DBs

Custorn DEs

Short Tutorial

MAE=plorer

+ Manual - with TOC
+ Reference manual
+ Adwanced tutorizl

* Menu summary

ul

MGAP - MicroArray Explorer

The MAExplorer i3 an exploratory data analysis facility for cDIA microarrays from mouse
marnmary tissue and databases from the Mammary Genome Anatomy Project (WMGAD).

MGAP MicroArrays used to Profile Gene Expression
Patterns in Mammary Tissue

The MGAP microarray database provides access to microarrays which have
been used to profile gene expression patterns in normal mammary tissue
Jrom different stages of development and neoplasia.

The Laboratory of Genetics and Physiology (LGE) has established the Mammary Genome
Anatomy Program (WMGAT) designed to identify and understand genetic pathways operative
during normal mammary gland development and tumeongenesis. One arm of this program
focuses on the use of cDIA microarrays to profile gene expression patterns. For this
purpose, cDMA (EST) ibraries are generated, sequenced and clone inserts are spotted on
nylon membranes (by Eesearch Genetics). These membranes are used to momtor expression
profiles under various physiological condiions. At this point expression profiles have been
obtained from several stages of notmal mammary gland dewveloptnent and different turnor
models. Access to these data and the Microbrray Explorer tools is granted to the scientific
cotnmunity

The ¢cDNA library Technology

EST {cDMA) ibranes of normalized cDMA are generated from mammary tizsue at different
stages of development and from different transgenic mouse tumor models. Currently a ibrary
trotn lactating matamary tissue from COWEBE mice 15 avalable (info avalable from the
Laboratory of Geneties and Physiology), IMore than 5000 clones from this ibrary have been
sequenced (Genbank).

J 7 q | _IJ
’E|={D‘=| |Document: Done S S = v




Sample Organization

 Samples are organization by:
1. X-Y paired samples
2. sets of X-Y replicate samples (X and Y-sets)
3. ordered expression profile lists of samples (E-list)

* Dynamically choose hybridized probe samples as HP-X, HP-Y and
HP-E



I1.3 Choosing HP-X, HP-Y sets and HP-E lists

E‘-%‘HEAP DB - Microfuray Explorer - ¥0.89.12-Beta - Pregnancy day 13: CG7BL/6 vs. statha [-.-). ... =] E3

File HybProbe Edit Analysiz  Yieww Help

Enter gene name ar clone |0 | I_ Mouse-over info HP-X¥: Fregnancy 13 (1 hr) [C57 BG-p13-totalRHASug]

= IS I=] E3
Choose HP-X and HP-Y sets, and HP-E list of hybridization probes

IChanged HP-¥ 1o [C5

| Yirgin 10 weeks old (3 hrs) [C:fil Add = Fregnancy 13 1 hr) [CETEIE-p'iI
|There are 405 genes Yirgin 10 weeks old (3 hrs) [CF Fregnancy 13 (1 he [C57BE-p-

Fregnancy 16 {1hr) [C57-p16- « Slel Fregnancy 13 1 hr) [CATEE-1° -
1| | 3 = 1| | »

Remaining hybridization probes HP-X set selected

Add = Pregnancy 13 {15 min) [Statoa i’
Fregnancy 13 (15 min) [Stataa
Use ahove prohes = Del U v { )

Fregnancy 13 (1 b [Statha--| -
B 4 | | E

HP-Y set selected

Yirdin 10 weeks ald (3 hrs) [Cf ;l Add = Yirgin 10 weeks old (3 hrs) [Cf i’
Lactation 1 {3 hrs) [Ca7BAE-L1 Fregnancy 13 {1 by [Ca7BE-p

L _=Del Pregnancy 13 (1 ht) [C57B6-p
1| | b E S 4| | Y

Remaining lnhridization probes HP-E list selected
HF: Ca7B6-L1-3hrs

Project Ca7Development
Title: Lactation 1 (3 hrs) [CaTBE-L1-3hrs]

ok | cancel | Reset |




Data Filters

* Data filters are used to help converge on genes of interest:
normalization methods

gene sets

spot intensity and ratio ranges

statistics

. clustering (similar-genes, K-means, hierarchical clustering)

Db L



I1.4 Select One or More Simultaneous Data Filters

@HEAP DB - MicroAmay Explorer - ¥0.89.12-Beta - CH7B6 day 13 preg. vs day 1 lact.. 38 probes

File HybProbe Edit NG M i Help

ZeneClazs P

Enter gene name or LE-DM‘EI‘ info HF-X: Pregnancy 12 (1 hr [C57 BE-p13-totalRNASUg]

Mormalization ¥

v Filter by GeneClazs membership min]

Plot b Filter by 'User Fiter Gene Set' membership
| Using single HP-x & Report b Filter by 'Edited Gene List' membership

| Filter by 'good genes list' memberzhip

Filter by ratio histogram bin

|Thereare4D5genespassmgtheFH

HP-X: Pregithney 13 (1
HP-¥: Lactation 1 [3!‘.] 1l Filter by spot intensity [S1:512] sliders

Fitter by intensity histogram kin

Filter by ratio or Zdiff sliders

_ v n=zide range
Filter by Spot O

Outzide range
Fitter by HP-X HP-% 1-Test [p-Yalue] slider )
Filter by HP-X HP-Y 'zets' t-Test [p-YYalue] slider
Fitter by HP-E clustering [Chuster Dist] slider
Filter by Dif f{HP- HP-%") [k Diff ] slider

Fiter genes with highest X ratio or X-% Zdiff
Fiter genes with lowest XN ratio aor X-% Zdiff
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Data Views Using Pop-up Plots and Reports

Plots: pseudo-array images, scatter-plots, histograms, expression
profiles, clustergrams, dendrograms, silhouette-plots

Reports: dynamic genomic Web-accessible spreadsheets, tab-
delimited data for Excel

Report data: gene reports, array information, correlation of samples,
statistics on subsets of genes or samples

Direct manipulation: select genes from plots and reports, select
samples, choose HP-X, HP-Y and HP-E

Web linkage to genomic DB: hyperlinked plots and reports



Sources of Quantified Microarray Data

MAEXxplorer handles variety of quantified microarray data

Data is specified by array-specific tab-delimited files that include:
1. GIPO file - Gene In Plate Order (1.e. Print) table listing spot grid
coords, Clone Id, gene name, GenBank & UniGene Ids, etc.
2. Configuration file describing array geometry, spot labeling, etc.
3. Quantification files of hybridized sample quantified spot data
4. Samples DB file listing the names of the hybridized samples

Download quantified data from NCI/CIT-ATC mAdb database
http://nciarray.nci.nih.gov/

Developing Java tool Cvt2Mae to convert commercial & academic
quantified array data (Incyte, Affymetrix, etc.) to MAExplorer format



Il.2a Download NCI/CIT mAdb Data for
MAKExplorer

# mAdb WAIT Data Retrieval Tool 1.00 - Netscape

File Edit %iew Go Communicator Help

T Back Forward  Heload Harme Search  Metzcape Frint Secrity Shop Stom ﬂ

-

J'Bnnkmarks J{. Location: |http: / fnciaray. not. nib. gowdcai-bindrestrictedmédb_formatted_dataretrieval_w1.cai j

Division of Clinical Sciences NCI

CIT : Center for Information Technology

mAdb WAIT Data Retrieval Tool 1.00

The Data Eetrieval process 13 munning. This page monttors the progress and allows you to continue

when the results are available,  UETNRRE R !EIE

Locatiorn:  httpAdnciamay. . nd319 103653 zip
Wigwer: "C:\Program File...t.exe" /download
Worki otatus: 2K of B37E. [at 21K zec]

Time Left:  00:04:24
Done! To retrieve the dataset |““ s " or Save
Link az .."

Please wait for completion.

319_103653.2ip

To unpack the datazet, you will need an uncompress utlity which can handle ZIP compressed files.
One such utthty 15 WINZIP avalable on the mAdb Program Dewnloads page.

E |=‘|D'=| |D|:u::urnent: Daone

=| = £k =S Eal




I1.3 Gene Data Filter is Intersection of Tests

Current set of genes 1s intersection of gene sets each passing selected filter tests
Filtered gene subset 1s used as pre-filter for subsequent clustering, plots, and tables
Changing any filter parameters causes the data filter to be re-computed

Spot Intensity and
ratio tests

*Ratio or Zdiff range
*Intensity range

*Ratio histogram bin
*Intensity histogram bin
*Highest/Lowest ratios
*Abs |X-Y| difference

Gene subset tests
*Gene class
*Edited Gene List
*Good genes
*User named gene se

Statistical tests
*Coeff. of Variation

*t-Test of X vs Y sets
*Clustering distances



I1.4 Overview of MAExplorer Database System

(Steps in cyan are performed before MAExplorer analysis.)

cDINA clones spotlled on chip supports

'

Labeled DNA probes Lp| HyDridized microarrays

dafa ¢
Scanned images

Auxillary databases

Clone ID G.I.P.O. ¢

Cluantified spot data
Array sample DB 44— Image guantification

Gene Classes DB
Gene Names DB E—— B

State databases
User State DB 4+—r MAExplorer
Groupware DB

Web server

MAExplorer applet »
program file \_ y

!

FProxy Web server

User's Web
browser execuling |4 >
MAExplorer applet I

Other Genomic
Web databases

or I.MAG.E. DB
Internet UniGene DB
User stand-alone |4 dbEST DB
application on GeneBank DB
local file system |« | histology DB
models DB

GeneCard DB
etc.




Examples of MAExplorer

* The following examples demonstrate some of 1ts capabilities

* Note: many more examples and discussion of the various analysis
plots and reports may be found in the online reference manual at

http://www.lecb.ncifcrf.gov/MAExplorer/hmaeHelp.html



IL.S. Opening a database from local disk

» In stand-alone mode, you may browse a project database containing many startup databases.

& (=l

File HybProbe Edit Analysis Wiew Help

Enter gene name or clone |D | I_ Mouse-aver info HF-X: Pregnanecy 12 (1 hr) [C57BG-p13-totalRNASug]

HPF-*: Pregnancy 123 {15 min) [S5tatsa.--.p13-15min]

| o amoote el
| Lookjn: | MAE =l ﬂ —

| MAE TR FvzDevModels-1 Bprobes. mae MAE | 5cb-CHR7weStatha-Bprobes.

HP-X: Pregnancy 1 i CH7vilevModels-15probes-cache. mae MAE | act-CH7waStatbaCEBPrul
HP-Y: Pregnancy 1jge CE7vileviodels-38probesz. mae MAE pAAE startupDefault. mae

MAE | 5t -Ch/vsStatha-38probes. mae MAE Preql 3day-CH7wsStatha-19

MAE | 5t we10-10probes. mae MAE Preql 3day-CH7weStatha-19

L act] ve10-38probes. mae MAE Preql 3day-Ch7weStatha-38

<] | i

File narne: |La|:t1 w1 0-38probes. mae Open |
Filez of twpe: |.-“-‘-.II Files [*.%] j Cancel




I1.6 Specify Gene or Gene Subset by Name

» Specify gene or gene subset by gene name guesser using wildcard sub-strings eg. “*ONCO*”
indicated by magenta boxes - saved in ‘Edited Gene List’. [MGAP DB]

E%%HEAP DB - MicroArray Explorer - ¥0.89.12-Beta - Pregnancy day 13: C57BL/E vs. stat5a [-.-]. ... =] B3

File HybProbe Edit Analysis “iews Help

Entaer gene name or clane |0 I I_ Mouse-aver info HF-¥: Pregnaney 123 (1 hi [C57B6-p13-totalRHASug]

HPF-: Pregnaney 13 (15 min) [StatSa.--.p13-15min]

| Showing Edited Gene List
| rSg=0.953, n=408, ¥imn+-sdi=(15 416+-23 958) Y(mn+-sd)=(7 098+-3 443)

|There are 405 genes passing the Filter,

Pregnancy 123 (1 hr) [C5TB6-p13-totalRNASUY] (I
Mot rnedian intensity
ensiy ..
. =137 357 1-A ] =D @ 9 "EINI:D"| Enter gene name or clone & *
. 120,199 = & o O ESTs, Highly similarto A-RAF PROTO-ONCOGENE SEHINI;I o
. 103 044 ESTs, Moderately similar to PIbd-1 PROTO-ONCOGENE SE &
H i IR SD{; ESTs, Moderately similarta PKE FROTO-ONCOGENE SER &
896283 - * Jun-B oncogene
. g2.724 Mus musculus Lse(lse) oncogene mRMA, complete cds
Fafrelated oncogense
. 51.568 0 @ D Thymoma wiral proto-oncogene @
2340 T a0 -
17.250 S0 DR e
<0092 % = QD s k4 E
]
Active Probe
CE7BG-virgin-3h o @ o
CE7BE-vingin-3h o * -
o " 8e3p 0y | o
CA7BE-p13.1 L - w0 StEG-LI . | caneh | . '| . |9
CE?BB-F132PD|Y ] L one ene Name= dnce ear :}
C57-p16-2hrs-50 ® 00 00 G ® Y 4
C57B6-L1-20min
CA7BG-L1-3hrs
. 0 @880. +, O % 0 Bopoe’ L8t s O % O
CE7 BE-LA-total O O Ol el Lol QO SO O el
C57B8-L3-1hr = Gy D{}g. ?,8 O DDDD-%gDD oog og DE
CA7 BE-L10-28hs o0 DEOO . ODROOEAODD B O O Facte 00 5{3. D{;C
CS7BG-L10-29h= ™
C57BG-L10-29h=
CATAR-1AN-20hs )
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MAExplorer User Interface

The MAExplorer menus are similar to most Windows PC applications where pull-
down menu selections are used to invoke operations.

The current hybridization sample is displayed as a pseudo image of spot intensity.
Names of the current HP-X and HP-Y samples are listed above the pseudo image.

The “Enter gene name or Clone ID” button pops up a dialog box to assign the
current gene (or set of genes) by name or wildcard.

Clicking on spots, points in plots or cells in spreadsheet reports assigns the current
gene, displays information on it, and accesses Web genomic databases.

The MGAP microarrays (shown here) contain 1,700 duplicated **P-labeled clones
indicated as fields 1 and 2 in the array pseudo image.

Duplicated grids of cDNA spots are labeled as 1-A, 2-A, 1-B, 2-B, etc.



Il.7a Named Genes and ESTSs

Specify sets of genes for all named genes and all ESTs indicated in the microarray by
white circles. [MGAP data]

@HEAP DB - MicroArray Explorer - ¥0.89.12-Beta - CH7B6 day 13 preg. vs day 1 lact.. 38 probes M= E3

File HybProbe Edit gEGER Wiewy  Help

All genes
Enter gene name or. 13 (1 hr [C&TBE-p13-total RNASug]

Mormalization® Al named genes

Fitter ¥ ESTz zimilar to genes
Plaot L =0 -

| Setting GeneClass t Report Ll Al genes and ESTs
| Good genes

1 (30 min) [C57BE-L1-20min]

|There are 1076 genes passinathe F calibration DR,

HP-X: Pregithncy 13 (1 Your plates
HP-Y: Lactation 1 (30 m

List current Gene Class
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IL.7b Named Genes

Specify sets of genes for all named genes indicated in ratio X/Y array plot by white
circles

@HEAF‘ DB - MicroArmrray Explorer - ¥0.89.12-Beta - C57B6 day 13 preg. ¥z day 1 lact.. 38 probes =] E3

File  HybProbe Edi

Wiewe  Help

All genes

Enter gene name or» 13 (1 hi) [CE7 BE-p13-total RNAS U]

Mormalizetion * N EeET= Rt
. b _—
Fitter E=T= =imilar to genes (30 min) [C57BE-L1-30min]
Plaot b ESTs
| Setting GeneClass t Report F Al genes and ESTs

| Good genes

|Thereare#ﬂﬁgeneapassMgtheFH Calibiration DA,

HP-X: Pregi-r ncy 13 (1 Your plates
HP-Y: Lactation 1 (30 m

List current Gene Class
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IL.7¢c ESTSs similar to named genes

Specify sets of genes for all ESTs similar to named genes indicated in the microarray by
white circles

lorer - ¥0.89.12-Beta - C57B6 day 13 preg. vz day 1 lact., 38 probes M= E3

File HyhbProbe Edit aly Wiewy  Help

All genes

Enter gene name or. 13 (1 hr [C&TBE-p13-total RNASug]

Mormalization® Al named genes

i 3
ity 1 (20 min) [C57BE-L1-20min]
Pliot F  EST=z
| Setting GeneClass t Report P Allgenes and ESTs

| Good genes

|There are 244 genes passing the Fill calibration DR,

HP-X: Pregithncy 13 (1 Your plates
HP-Y: Lactation 1 (30 m

List current Gene Class
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I1.7d Unknown EST's

Specify sets of genes for unknown ESTs indicated in the microarray by white circles

[E3 MGAP DE - MicroArray Explorer - V0.89.12-Beta - C57B6 day 13 preg. vs day 1 lact.. 38 probes M= E3

File HykbProke Edit “iewy  Help

Al genes

Enter gene name ar» 12 (1 hiy [C5TBG-p13-totalRNASUg]

kormalization® Al named genes

. " -
Fitter E=T= zimilar to genes | (30 mind [C57B5-L1-30min]
Plot L 3

| Setting GeneClass t Repart F Al genes and ESTz

| Good genes

|Thereare#??genespassmgtheFH Calibration DS

HP-X: Pregh- ney 13 (1 Your plates
HP-Y: Lactation 1 (30 m

List current Gene Class
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I1.8a Scatter Plots of Two Conditions

X-Y scatter plot of ‘sets’ of 2-probes C57B6 vs Stat5a (-,-) 13-day pregnancy in array
[MGAP]. Current gene (green circle) & Edited Gene List (magenta squares) in plot

:ﬁHEAF‘ DB - Microfmay Explorer - VI0.89.12-Beta - Pregnancy day 13- CSTBL/E vs. statSa [-.-). ... M =] EX
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| Using single HP-X & HP-Y probes
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. JO i
CaEO-LIDZhE GRG0 "M{:m-:" m-’éf}%} y@b% OOGL me
" C57EE-LA0-20h:s L v | 3
oTEeLn e [~ mouse-overinfo  Filtered genes | Saveas| close |
EATRA-1 1N-7Ahes e I
1
| | ]




IL.8b Zoomed X-Y Scatter Plot (of I1.8a)

« Zoomed in on Raf-related oncogene using scrollbars. Genes not passing Filter are
grayed out in the plot

E’%’,ﬂ‘ﬁcatter plot of gene HP-X vz HP-Y intensities

Scatter plot of gene HP-Xvs HP-Y intensities

j [1-B45,16] intensx=14.840, intensY=145.370, («M)=0.8654

ClonelD: 13814538, dbEST3: 16496428, GeneBankaccd' AAIE0102, UniGene: Mm. 121
GeneMame: Raf-related oncogene

29417

HP-Y 'set £t

KN
#-H-

e e
0.0 26.516
HP-x 'set'
HP- 'set” CATHE pregnancy day 13
HP-% 'set" Statha - -) pregnancy day 13
[Morm.: median intensity]
’4 rSg=0.961, n=4058, ¥imn+-sd)={6.339+-5.414), Yimn+-sd)={3.083+-10.994)

] KN | »l

|_ Mouse-over info Filtered genes | SaveAs | Close |




I1.9a Genes Filtered by Gene Class Set

Genes class subset named genes and ESTs in both array & scatter plot normalized

by Zscore of log intensity.

gaHEAF DB - MicroAmay Explorer - ¥0.89.12-Beta - Pregnancy day 13: CB7BL/E v=. statha [-.-], ... =] E3

File  HybProke Edit Analysis Views  Help
Enter gene name or clone D I I_ Mouse-aver info HP-x: C57BG pregnancy day 13
HF-": Statia (- -1 pregnancy day 13
I [1-E2,23] intensk=-0.128, intens%=0.048, $-i=-01770, (Morm.: Z-score, stdDev, log intensity)
I ClonelD: 1247678 dhEST3" 1696153 Gen Eg,'-_":ﬁcattm plot of gene HP-X vz HP-Y intensities
I GeneMame: Casein alpha Scatter plot nfggne HF-¥ vs HF'-.‘rr intensities
- [1-E2,23] intensk=-0.128, intensy=0.048, :&-Y)=-0.1770
HP-X: C57B6 preghancy day T ClonelD: 1247678, dbEST3" 1696158, GeneBankaced’ AABAER32, UniGens: Mm.
HP-Y: Statba (-,-) pregnancy g Genekame: Casein alpha
0511
HP-% 'zet’
ﬂ 7
-0.885 T
-1.035 0.2a1
HPF-# 'sef’
HP-¥ 'set: CaTBE pregnancy day 13
HP-Y 'set: Statda (- -) pregnancy day 13
i [Morm.: Z-score, stdDev, l0g intensity]
y j rSg=0.874, n=1076, X{mn+-sdi=-0.055+-0.206), Y{mn+-sd)=-0.172+-0.3
1 K A
[ i i Filtered genes | Savess | Close |




IL.9b Genes Filtered by Ratio-Histogram Bin

Genes filtered by HP-X/HP-Y C57BS5-preg / Stat5a(-,-) ratio-histogram bin-range
[2.5:1000]. Histogram 1s for all named genes and for ESTs.

EAMGAP DB - MicroAuray Explorer - V0.89.12-Beta - Pregnancy day 13: C57BL/6 vs. stat5a [-.-). ... =] E3
File HybProhe Edit Analysis “iew Help

Enter gana name of clons 1D | I_ Mouse-over info HF-X: Pregnaney 12 (1 hr) [C57BE-p13-total RNASug]

HF-*: Fregnancy 12 (15 min) [Statia.--.p13-15min]

| Display histogram of (HP-#/HP-Y) ratios

| Click on Freg'to reset histogram & Filter
| (Thr: =3 Ratio [2.5:1000.0] has 80 genes

HP-X: Preghancy 13 (1 hr) [C57B6-p13-totalRNA5SUg]
HP-Y: Pregnancy 13 (15 min) [Stat5a.--.p13-15min]

E%Hisloglam of gene [HP-X/HP-Y] rahins
Histogram of gene (HP-XIHP-Y) ratios
Ad.
Ratio range[0.2:4.5]
{Thr: =) Ratio [2.5:1000.)(has 80 genes
Freq
D""n'""""""muu
0.0100500802504508508545 20 50 20 100140 120300 70.0 1000.0
Ratio (HP-*/HP-) mean spot data
HP-¥: Pregnancy 13 {1 hr) [CA7BE-p1 3-totalRMNASUQ], HP-Y. Pregnancy 13 (15 min) [Statba.-- |
TRecFilter )| SaveAs | Thr: = | Close |
]




I1.9¢ Genes Filtered by Intensity-Histogram Bin

* Genes filtered by intensity to remove low signal strength sample genes.

E%HEAF DB - MicroAmay Explorer - ¥0.89.12-Beta - Pregnancy day 13: C57BL/6 vs. stat5a [-.-]. ... M [=]E

File HybProbe Edit Analysis Yiew Help

Enter gene name or clone ID I ]- Mouge-aver info

HF-2: Fregnancy 13 (1 he) [C57 BE-p13-totalRNASug)

HP-": Pregnancy 13 (15 min) [5tatha.--.p13-15min]

| Intensity histogram of Filtered genes for [C5TBE-p1 3-totalRMHASUR)

| Click on Freq'to reset histogram & Filter
| {Thr; =) Intensity [5.402 : 133.466] has 362 genes
Pregnancy 13 (1 hr) [C57B6-p13-totall

v Intensity
Intensity histogram of Filtered genes for [CATBE-p1 3-totalRMASUD]

N ) 106.0
FHorm.: median intensity

Intensity o6 o e o

| BEESTAERE © +0 0

B 20100 e &

B 103041

B esses . -

B sz72a

[ 51588 o
24,408
17.250
0,092 & L

[] Active Probe
* AT BE-wirgin-2h @
L7 BE-wirgin-3h ~

" ST BE-pi3-total 1-C » ®0 b OC
"CETBE-p13.1
“CETBE-p13.2poly O
= C57-p16-2his-50 e

* C5TB6-L1-30min
“CETBE-L1-3hes
*CETBE-L1-dhes
"CETEG.L1-total
“CS7B6-L3-1hr o
< |

@ 0.0

B
1D @ OO & s
*®

- o ]
)
. ™y ‘ﬁ-

ST T

3303

histogram of Filtered genes for [C57B6-p13-totalRNASug] O] x|

Frequency range[1.203 : 135.59645] (mean,median) Freq=(7,28)
(mean,median) intensity=(22.197, 13.8000)
(Thr: =) Intensity [5.402 : 133.466] has 362 genes

. -
Eﬂ Preference sliders

State scrollers

‘l” Bl 1.188
'll |P| 313,654

Intensity 11

Intensity 12

104.074 120 5033 456

I 1

20098 36893 453638 Y0484

intensity
Spot data intensity histogram [Predgnancy 13 (1 b [C5TBE-p13-totalRMASUG])
Keys: mean median selected

87218

Dontre-Filter | Saveas | Thr= | cose|




I1.10a Expression Profile Plots of N-conditions

Expression profile plot of 38-conditions of current gene (green) . Note numbered list of
probes. Intensity data for probe #4 is indicated in red - by clicking on a line in plot

s MGAP DB - Microfray Explorer - V0,89,12-Beta - Pregnancy day 13; CS7BEL/G vs. stat5a [-.-). ... M [=] E5
File HybProbe Edt Anabesis View Help

| Enfer gene name of clone 1D I I_ Mouse-over Info HP-X: Pregnanoy 13 (1 ki) [C57 BEpd totalRHAS ug] m

HP-Y: Fragnaney 13 (15 min) [StatSa .- p13-15min] B1 Virgin 10 weeeks old (Z hrs) [C57 BG-wingin.3hrs-1]
EZ Virgin 10 wee ks ald (3 ki) [C5TBG-wirgin-3hre-2]
¥2 Pregnancy 12 (1 hi) [CSTBE.p12-tofalRNASug)
#£4 Pragnancy 13 (1 hi) [CSTB6-p13.1]

B5 Pregrancy 13 (1 h) [C5TB6-p13.2Zpaly-&]

#5 Fregnanoy 16 (1hr) [C5T:p16:2hrs50]

#7 Lactation 1 (30 min) [C5TES-LI1-30min]

¥E Lactation 1 (3 hrs) [C57 BE-LA-3hirg)

¥0 Lactation 1 (4 hrs) [CS7 BE-L1-dhrs)

#10 Lactation 1 (30 min) [C5TB6-L1-1atal)

#11 Lactation 3 (1 hi) [C5TEQ-L3-1hd]

#12 Lactation 10 (28 hes) [CSFBG- L1028 he= 1)

| [1-A3, 7] intensitF 1}=31 9504, imtensiky[F =26 4701, F1F2=1.2070, (Morm.: median intensity)
I Clongll: 1247513, dbESTI" 1696290, GeneBankAccd: ARO59964, UniGens: Mm GE00, plate3 A7)
| GeneMlame: Keratin complex 2, basic, gene 8
Pragnancy 13 (1 hr) [CE5TES-p13-totalRNAS U] =

Mo, median intensiy

Intensity R L . RN K #13 Lactation 10 (20 hes) [C57B6-L10-28h5 2]

T e g?ﬂjjfﬂ s TR S L e AL B #14 Lactation 10 (20 hes) [C57BB-L10-20his2nd-1]
W - o757 o O il Bee ey ,L;E:IG i = N #15 Lactation 10 (26 his) [C57BE.L10.28his 2nd.2]
. 129100 4 5 0 Sao ‘o -':‘“x"} o e A OB @0 .3.1: #18 Lactation 10 (8 he) [C57E-L10-Bhes-1]
= S - - P : #17 Lactation 10 che) [C57BE-L10-Bhre-2]
I @Egng Express s Gene Expression Profile #1% involutiond (25 he) (05T B 4250

#19 Pregnaney 13 (15 min) [Statia.— piE-15min]

I #4 [CETBE-p13.1) 12 475 CV:0.049 B0 Pregnancy 13 015 min) [Stat5a—_pl13-15minz]
1 #1 #2 ¥21 Pregnanay 12 (1 b [StatSas_pd3Ahe]

X Fregnancy 13 30 min) [Stakia.~ p13-30min]
¥Z3 Fregnancy 13 30 min) [Stat5a.— p13-30minZ]

1 6 10 15 20 25 30 35 1 & 40 45 20 25 30 35 #24 Lactation 1 (20 min) [Stat5a . L1<20min)
Clonell (12475131 Clone|D [12475713 E2S Vingine (93 sl [CEBP-null-wirgin- 180
Keralin complex 2, basic, gena 8 Keratin complex 2, basic, gene & #23 Fregnancy 13 (18 he) [CEBF-null-p 1318k

| ¥27 Pregnancy 16 {12 hrs) [CEBP-null-pi6-18hrs]

| #253 Lactation 1 (1 h) [CESP-null-1hr
"Pen  1x| Une | |GhowHPs | [Savess | [Glose| | [T er | 13| Line | ShowhPs| [Savess | Close | [| ke pregnaney 18 1 hopsthg

. — - L i 18 (& h Bk
T b R e i e e e v e R e e el reTim| | et e sl stk

[ Gene Exprezzion Profile 'E':' Gene Exprezeion Profile FEZ T (4 b0 [BA-1hi]
¥Z22 Wirgin (1 hi) [BetaB:-Hema]
o #3 #4 E22 Viggin (1 ki) [BetaB-null-1hi
) Fﬂqﬂ D inuail MK—W - oz 2
#35  (5 his) [HR2Sh)
o ‘-"%%"ﬂ ¢.¢¢ #37 Lactation 1 (1 h( Poke39-nall-1hi)
W s 40 15 20 25 30 35 " 5 10 15 20 25 A0 35 BE " 01 b WAP-Tag-tumor1h] o
ClonelD [1247313] ClonelD: [1:247513) | 3
Keratin complex 2, basic, gene 3 keralin camplex I, basic, gene 8
I #5 Saahs I Close I

[ Men 1| | circte | [Showiips | [Savers | [Giose| | T Er 1| cure| [Bhowips| ‘Saveas| [ciose |




I1.10b List of Expression Profile Plots

Scrollable list of EP plots for onco and proto-oncogenes in EGL for MGAP database

[. MGAF DB - Microduray Explorer - ¥0.89.12-Beta - Pregnancy dap 13: C57BL/6 vz, statha [-.-]
File HybProbe Edit Analysis View Help

Enter gene name of clone ID I l_ Mousze-aver info HP-%: Pregnancy 12 (1 hi) [C57 BS-p13-totalRNAS ug)

HP-r @Expressinn Profiles of Filtered genes for HP-E
Current gene [4] CID:1 3215328, Raf-related oncogene
|[1-EIﬁ,1E] intensityF 1]=33.0483, intensity[F 2}=44.4292, F1f g Y g
|0IaneID: 1381538, dbEST3" 1696428, GeneBankAcc3” A2

|GeneName:Raf—relateﬁ oncogene 1 A 1m

Pregnancy 13 (1 hr) [C5TB6-p13-totalRNi ™ 5 10 15 20 25 20 25 M & 10 15 20 25 30 35
[1] 1012458528 [2] CID: 1248612
. N . ESTs, Highly similarto A-RAF PROTO-0ONCON ESTs, Moderately sirmilar to PIM-1 PROTO-ON
Morm.: median intensity
Intensity _
B 1A .
-1
[ RELRES
B oz h
M 55222 . . W& 10 15 20 28 30 38 10 15 20 25 30 35
.39-?24 [3] CID:1248564 [4]CID.. B1538
. 51 508 Jun-B oncogene Raf-related oncogene
| 34408 1-B +e» LR
17250 @,
<10.082
:; ene Guesser 1 h 1JWVW
oneo | Enter gene name or slone ID 078 TiD 15 20 25 30 35 10 15 20 25 30 35
ESTs, Highly zimilar to A-RAF PROTO-ONCOGENE SERINI & [5]1 CID:1382750 [E]CID.124T521
ESTs, Moderately similarto PIM-1 FPROTO-ONCOGENE SE Thymoma viral profo-oncogene us musculus Lec {(sch oncogene mRMNA, cor

ESTs Moderately similarto PKS PROTO-ONCOGENE SER
Jun-B ancogene

Wus muzsculus Lse () oncogene mRNA, complate cds
Raf-related oncogens

Thymoma wiral proto-oncegens 1

NS 0 15 20 35 50 38
| [FloiD:1382568
ESTs, Moderately similar to PKS PROTO-0OMC

4 | Llll Mer 2| cuve| HPnames| cClose|

Set E.G.L. | Dane | Gene Hame | Cancel | Clear |




I1.10.c Expression Profile Overlay Plots

Overlay EP plots of multiple genes showing current gene for MGAP database

E%Expressiun Profiles of Filtered genes for HP-E

[1-F216] #10 [CaTBE-L1-total] intens=167 8087, (Marm.: median intensity
ClonelD: 1247846, dbEST3: 1696023, GeneBankAcc3' AASSEEYT LiniGene: Mm. 2599t
FeneMame: House mouse; Musculus domesticus kidney mRBMA for Fhosphatidic acid

167.808

Expr

23456789101 FE4 56T RA0LT
HF samples

[ Mouse info Show EGL SaveAs HF names




I1.10.d Expression Profile Overlay Plots

* Overlay EP plots for onco and proto-oncogenes in EGL for MGAP database

EﬁEleessiun Profiles of Filtered genes for HP-E O

Expression Profile Overlays

h4.1148

Expr

h23456750101 2E456T8A0T2 3254780053 339625
HF samples

[ Mouseinfo  DontshowEGL| ShowFilterad SaveAs | HP names




II.11a Scrollable Dynamic Gene Reports

Scrollable gene report of highest ratio genes & NCI mAdb pop up Web browser page
(foreground) of particular gene. Clicking on blue hypertext cell in gene report (middle)
invokes pop up web page (NCI mAdb Clone Report shown here)

&%HEAP DB - MicroArmray Explorer - ¥0.89.12-Beta - Pregnancy day 13: CG7BEL/E v=. stat5a [-.-]. ... =] E3 _

File HybProbe Edit Analysis ggEENE REPORT - Filtered genes with 50 Highest ratios HP-X[C57B6 pregnancy day 13] # HP-Y[Stat5a [-.-] pregnancy day 13] [l EX

GENE REPORT - Filtered genes =ith 50 Highest ratios HP-K[GSVEE pregnancy day 13] / HP-Y[EtatSa (-,-)] pregnancy day 13]
Enter gene name ar clone [ | I_
F1 o |1382272
Grid-Coord Ratio HP-XUHP-Y Clane-10 Gene-Hame Flate-3 R, C madb CloneDB ;
Genes with highest HP-X/HP-Y
I 4 1 [1-G6.21] 1.9083 1282272 fus musculus M=s«int | plate[10,%.9] 1382272
IThere are 405 genes passing t 2 [1-B4,14] 18634 1248264 5100 calcium-binding || plate[d.B.2] 1243264 r

HP-X: C5TB6 pregn:
HP-Y: Stat5a (-,-) pr

Clone Report - Netscape

e Edit Yiew Go Communicator Help

4 7w Bookmarks £ Locatior: [hitp: //nciaray.ncinih gov/cgi-bin/clone_repart coi?CRITERIA=clonetPARAME TER=-IMAGE 1382272 =]

o Back Forward  Reload Home Search  Metscape Print Security Shop Stop

Division of Clinical Sciences NCI | =

Center for Information Technology

NCI mAdb Clone Report

Clone DMACE: 1382272 c

Library Source Soares_mammary_gland NMLIMG i

Sequence Verification Tnknown

3' Sequence AT462206  BLAST Eesultss NT NE

5' Sequence ALTIREEE  BLAST Fesults: T IR -

3' & 5' UG Title Idsx-mteracting-zinc finger

3' & 5' UG Claster 1 Wm. 6370 MNCBI's LocusLink Stanford's 3. O E.CE

3 &5 UG Gene izl

3 &5 UG RefSeq MM 008602 -
= (== |Document: Dane v




I1.11a.1 Scrollable Dynamic Gene Reports
- UniGene Report

E%%HE.#P DB - MicroAmay Explorer - ¥0.89.12-Beta - Pregnancy day 13: C57BL/E vs. statBa [-.-], ... =] E3
File HybProbe Edit Analysiz  Yiewe Help

Enter gene name ar clane ID I I_ Mouse-over info HF-%: CS7B6 pregnancy day 13

HP-*: StatSa (-1 pregnancy day 13

| [1-D4,1] HP-¥ 'sets” mnd¥)=(1.525,2 787) mrximny=0.547 S0 =(0.149,0.17 3 CV04=(0.098,0.062) n(<

I ClonelD: 1248016, dbEST3" 227771
File Edit %iew Go Communicator Help

. Bookmarks £ Locatiun:Ihttp:f’fnciarra_l,l.nci.nih.govfcgi-binfuG_quer_l,l.u:gi?DHG:Mm&ELDNE:IMﬂ.GE:'I248018 =] ﬂ

| GeneMame: Cysteine rich protein

HP-X: C57B6 pregnanc
HP-Y: Stat5a (-,-) pregnd Back Forward  Reload Home Search  Metscape Pt Securty  Shop Stop

Division of Clinical Sciences NCI |
| CIT : Center for Information Technology

NCTArray NCBI Mm UniGene Query Results

Local Mm Database updaved o build #5656 on Fab 12, 2001

2 records satisfy the query clone like "TAGE:1248016" for Organism Mm

Clone B Accession Tnitzene Description Symhaol
IMAGE 1248016 | AADSDE0] Wn 109158 | cysteme rich protein Cstp
IMACE 1248016 | Al4E1843 Wl 10919 | cysteine rich protein Carp

MNIH Bialyformatics suppart provided by SIMAST BERELACTT.
We can be cantacied by emuil,

|Dacument: Done




I1.11b Gene Reports are Exportable to Excel

Tab-delimited gene reports are exportable to Excel using cut & paste or SaveAs DB

E%HEAP DB - MicroAmay Explorer - ¥0.89.12-Beta - Pregnancy day 13: C57BL/6 vs. statSa [-.-]. ... =] B4

Filz=  HykbProke Edi Analysis Wiew  Help

Entar gena name or clone 1D I I_ hMouse-over info HP-x: CEFBE pragnancy day 132

HF-%v": Statha (-,-1 pregnancy day 13

| Genes with highest HP-XHP-Y ratios

|There are 405 genes passing the Filter.
HP-X: C5TB6 preghancy day 13

bENE REFORT - Filtered genes with 50 Highest ratios HP-X[C&YBE pregnancy day 13] f HP-v[5tatha &

Grid-Caoord R atio HP-XiHP- Clone-10r Gene-Mame Flate-&,R,C maAdb Cl
[1-36,21] 1.89088 1322272 Mus musculus M=xinteracting-zine finger pratein 1 (Miz1) mRENA, comp
[1-B4,14] 1.8624 12498264 5100 calcium-binding protein A4 plate[5.B,2] 1242264
[1-A2AA7] 18456 1242170 Mouse mRNA for SDFZ, complete cds plate[4,4.5] 1242170
[1-H4,15] 1.8499 1248272 ADRENODOXIM FRECURSOR plate[S,H,3] 1248272 1248272
[1-15,3] 1.8256 1298351 Abl-interactar 1 plate[,[3] 1248351 1248351 AlHG337:
[1-FF. 7] 18118 1382525 Acetyl coenzyme A dehydrogenase, medium chain plate[11.F, 7]
[1-C2,19] 1.7997 2497627 Mus musculus mRENA for osteomoduling complete cds plate[2.(
[1-A28] 17677 1247777 Mus musculus metalloprote ase/disintegrin/cysteine rich protein precurs
[1-BG6.7] 1.7562 1381654 TROPOMYOSIN G, CYTOSKELETAL TWFE plate[3.B.7]
[1-BG9] 17499 1321702 B-cell translocation gene 2, anti-proliferative plate[@,B,9]
[1-A5.23] 1.7377 1248527 Mus musculus ubiquitin-conjugating enzyme HREA mRENA, complete ¢
[1-C3,10] 17316 12497708 Ephrin A1 plate[3,C,10] 1247708 1247708 AAR59770
[1-035] 1.7299 1247564 Enthroote protein band 7.2 plate[3,0,5] 1247564 1247564
[1-CG2] 1.7190 1321920 Mus musculus mBMHA for NEFA pratein, complete cds plate[3,(
[1-D7 1G] 1.7081 1382671 Mouse MA3 (apoptosisrelated gene) mRNA, complete cds plate[12
[1-H3,12] 1.7073 1248169 Histocompatibility 2, T region locus 22 plate[3,H,12] 1248169
[1-H3,20] 1.7039 124923495 Mus musculus alpha-methylaeyl-CoA racemase mRENA, complete cds
[1-02,14 16611 12497820 Tight junction protein 1 plate[2,0,2] 1247820 1247820
[1-A2.22] 18598 1247817 Mus musculus rasrelated protein (rab18) mRHA, complete cds
[M1-045] 168528 1293184 bMusz musculus bromodomain-containing protein BPYS mREMA, complet
[1-C5,5] 1.6274 1298278 HISTOMWE H3.3 plate[7,C.5] 1248278 1248278 Al46330%

-
1| | 5

Savehs | Close |




I1.11c Sample Information Array Reports

» Details are available on all hybridized array samples

Eg%hll Sample Hybrnidizations in the Databaze

A1l Fample Hybridisations in the Database

A21 | C5YBE P13 total RMA Sug

Membrane_ID Beta Source Strain Stage Frobe j
14 CSYBEG L1 20min - cantral CETBG Lactation 1 mammanry gland
15 Ca7TBG L1 2his - cantral CaTBG Lactation 1 mammanry gland
16 CS7THG L1 dhrs - cantral CETBG Lactation 1 mammary gland
17 CE57BG L1 total RMA - caontrol Ca7TBg Lactation 1 mammary gland
12 CSYBRG L2 1hr - cantral CETBG Lactation 2 mammanry gland
19 CE7EG P13.1 palya) | - cantral CaTBG Fregnanoy 13 mammanry gland B
20 CS7TEG P13.2 palya) | - cantral CETBG Fregnancy 13 mammary gland
21 - caontrol Ca7TBg Pregnancy 13 mammary gland
22 CSYBG virgin 2 hours | - cantral CETBG Wirgin 10 weeks old mammanry gland
4| | _:

Close |




I1.11d Sample Web links Array Reports

* Hyper-links to Web databases describing the hybridized samples popup Web

browser (customizable for specific database projects)

Eg,'-f’; Samples Web Linkz

Famples Webk Links

IS [=] E3

BA hitpaitbicinfo weizmann.ac.ilicards-hinfcarddisp Y IMNHBB &search=Inhikin &suff=td

Sample_|ID zeneCard Histology hodel
1 aa-1H
2 AC-5H
3 4B-1H
4 24-1H
5 BetaB Hemo _ - hitp:fmammarne.nib.gowmadel
G BetaB Mull 1hr hitp:biginfomeizmann.ac.ilfe: || - hitp:fmammarne.nib.gowmadel
7 CS7BG 14 25hrs
=] CS7BG L1029 hrs #1
9 CS7BG L10 29 hrs #2

4]

"rl-l

Cloce | FEWeh Arcess Enabled




I1.11e Samples Correlation Reports

« Sample vs. Sample correlation coefficient reports for set of currently Filtered genes

E*E’,%HF ¥%z. HP correlation coefhicients table, Pregnancy 13 days: C57BL/6 vz ztatha [-.-]. B probes

HF vz, HP correlation coefficients table, Fragnancy 13 days: CS5TELSE vs. statSa (-, -], & probes

D2 | rS0=0.882, n=405, HP 2(mn+-sdi=(1 +-0), HP:3(mn+-sdi=(1+-1)

C5YB6-p13-totalRNAL | CEYBG-p13.1 C57BG-p13 2pohe-A Statha.-- p13-15min StatSa.--.p13-18minz | %
1 CSYBE-p13-totalRMAL | - r5q=0.715, n=405, Hf | rSq=0.729, n=405, HF | r5q=0.253, n=405, HF | r5q=0.952, n=405, Hf
b CEYBG-p13.1 - - - 15q=0.756, n=405, HF | rSq=0.757, n=405, HF
3 CE7TEE-p13.2paly-a | - - - r5q=0.772, n=405, HF | 1Sq=0.773, n=405, HF
B Statia.-- p13-15min - - - - rSq=0.997, n=405, HF
b StatSa.--.pl13-15min2
G Statha.--.p13-1hi2
K StatSa.--.p13-20min
g StatSa.-. p13-20min2

|_

Q
«| | v




Clustering Methods: (4 methods)
I1.12a Fmdmg Genes With Similar Ex

 (@Genes that clustered to R

pay MGAP DB - MicroAmay Explorer - ¥0.89.12-Beta - Pregnancy day 13: C57BL/6 vs. statha [-.-). ...
File HybProbe Edit Analysis View Help
| . 43 genes in oluster for gene [1321538] Rafrelated ancogene -
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I1.12b EP Plots for Similar Genes

Sorted list of EP plots of similar genes that clustered to Raf-related oncogene

%43 expr. profiles of genes similar to [Raf-related oncogene]
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I1.12¢ Finding K-Clusters of Genes with Similar
Expression Patterns (similar to K-means)
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I1.12d Expression Profiles of Clusters

Scrollable list of EP plots showing genes from clusters #1, #2, #3 (from figure II.12c¢)

E%Expressiun Profiles of "H-Pnimary Hodes" Filtered genes
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I1.12e¢ Mean Expression Profile Plots of Clusters

* Mean clusters and their statistics (from figure I1.12¢). Error bars are standard-
deviation of genes’ intensities in each cluster

E’,ﬁ.”ean Expression Profiles of "M-Primary Nodes" clusters
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I1.13a Hierarchical Clustering
ClusterGrams of Expression Profiles
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I1.13b Hierarchical Clustering Dendrogram

Clusters less than cluster distance from each other are shown in red (from figure II.12f)

E%Hieramhical ClusterGram for 236 genes clustered - normalized by HP-X probe data/gene. average-centroid.._ =] E3
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Summary of MAExplorer

MAE«xplorer is used as a stand-alone application or as applet over the Web
Accepts different array geometries, spot supports, 3P or Cy3/CyS5 labeling, scanners
Analyzes multiple probes, X-Y replicate sets, expression profiles, replicate spots

Provides direct manipulation of array pseudo images, scatter-plots, histograms,

clustergrams, dendrograms, silhouette plots, spreadsheets

Data filters genes by gene subsets, spot intensities and ratios, and statistical tests, etc.
Set operations on gene subsets help manage search results

Uses active Web links to genomic, histology and model Web databases

Generates reports as Web-accessible spreadsheets or exportable to Excel

Users may save their data-mining session state locally for later use or sharing
Building tools to import commercial and academic quantified micro array data

MAExplorer used to identify genes in MGAP DB preferentially expressed during
lactation. Results verified using northern blots (NIDDK), Nucleic Acids Res. 28:4452-
4459 (2000).

Online documentation (manual, tutorials, examples, etc.) is available on Web site



Some MAExplorer URL References

Home Page (includes the following and other links)
http://www.lecb.ncifcrf.gov/MAExplorer/

Reference Manual (including tutorials, and use with other arrays sections)
http://www lecb.ncifcrf.gov/MAExplorer/hmaeHelp.html (online)
http://www.lecb.ncifcrf.gov/MAExplorer/MaeRefMan.zip (download)

Overview of MAExplorer
http://www.lecb.ncifcrf.gov/MAExplorer/PDF/Overview-MAE.pdf

Examples of data mining with MAExplorer
http://www lecb.ncifcrf.gov/MAExplorer/Examples-MAE-session.pdf

Using with mAdb with MAExplorer
http://www.lecb.ncifcrf.gov/MAExplorer/Using-mAdb-with-MAExplorer.pdf

Nucleic Acids Res. (2000) 28:4452 paper
http://www lecb.ncifcrf.gov/MAExplorer/lemkin-NAR-2000-Vol28-pp4452.pdf

Download MAExplorer (includes 38 samples from MGAP DB)
http://www lecb.ncifcrf.gov/MAExplorer/hmaelnstall.html



Using MAExplorer with mAdb data

The NCI/CIT mAdb Web microarray database server is an array data
repository and analysis facility for microarrays created in conjunction with the

NCI-ATC facility.
http://nciarray.nci.nih.gov/

It can create a set of data files, downloaded as a Zip file from the mAdb, in a
format compatible with MAExplorer

Section III describes the procedure for downloading MAExplorer. You
should periodically check the MAExplorer Web site to see if there 1s a major
revision that you might want to download

Section IV describes the procedure for downloading a mAdb data set and
starting MAExplorer on that data.

Help desk for MAExplorer : mae@ncifcrf.gov



II1. Imstalling MicroArray Explorer

on Your Computer

Preparing to Install...

microarray data

MAExplorer Stand-Alone Application for data mining cDNA J

Outline Available Installers

Platform includes JavaVM  without Java¥M  Instructions
> A Windows Dawnload (5.5M Wiew
1. MAExplorer home page o S———— -
Solaris Diowynload (7.40) Diowynload (3.70) =
. A Linux Dovynload (10.30) Diowynload (3.70) =
2. Download 1nstaller to your " L Comssg 61 Ve
& Other Java-enabled Platforms Download (2.9M Wiewy

computer
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3. Run the installer
4. Test 1t on MGAP sample database
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II1. Procedure to download & install MAExplorer

1. Go to http://www.lecb.ncifcrf.gov/MAExplorer with your Web browser.

2. Select Download to start the install process. It uses the InstallAnywhere™
program. You have a choice of:

3.1 Allowing InstallAnywhere™ to select the installer and request where you want
to install it (eg. in Windows this would be C:\Program Files\MAExplorer), or

3.2 You may download the installer file and select where you want to install it.

A) Find your computer Platform in the list. Click on the corresponding
Download word and save the installer on your computer.

B) Go to View for your platform in the same download Web page to see how to
finish the installation for your particular platform.

C) Now 1nstall MAExplorer on your computer in the location you desire.

4. You are ready to use MAExplorer. In Windows Start menu, click on
MAExplorer. After it starts, select “Open file DB” in the File | Database menu.



III.1 MAExplorer home page - press “download”

http://www.lecb.ncifcrf.gov/MAEXxplorer

MicroArray Explorer- MAE xplorer - Netscape

File Edit %iew Go Communicator Help

Back Formward  Feload Harne Search  Metzcape Eritf Security Shop Stam
PR

MAExplorer — i b . r
o MAE.: MAExplorer - MicroArray Explorer |
Applet Demos v T e T |

hzAP pregnancy
CETBG/L vs Statsar-,-)
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Docurment=tion

+ Manual - with TOC
Cin noew i nd o
Manual (on right)
Manual (=Ghib Fip)

+

+

+

Short Tutorial
+ Advanced tutorial

+ Menu summarny
+ Quick Start

Glossany
Indesx

Help e

+

+

+

+ Oweniew (PLFY)
+ Examples(PDF)
+ MAKR paper(PDF

+ Use with madb (PLE)

Dovwmloading MAExplorer

+ Use with other arrays
+ Stand-slone wersion

+ Installer information

* download

MGAR-MAExplorer home

KT

o

MicroArray Explorer for Data Mining Gene Expression
Patterns

The Microarray Explorer (WAEzxplorer) iz a Java-based data-mining facility for cDIA microatray
databasez. Tt tuns as either an applet in your Web browser, or it may be downloaded and run as a
stand-alone application on your computer. The exploratory data analysis environment prowides tools for
the data-mintng of quantitative cDINA expression profiles across multiple microarrays.

With this program it 15 possible to: 1) analyze the expression of mdividual genes; 2) analyze the
expression of gene families and clusters; 3) compare expression patterns and outhers; 43 directly access
other genomic databases for clones of interest. In the applet version, data iz downloaded as required
from the server to the user's Web browser where real-time analyses are petformed. The stand-alone
version uses previously quantified array data copied to the local computer where it may save data from
data mining sessions.

Micrearray data may be wiewed and directly mantpulated in array pseudommages, scatter plots,
histograms, expression profile plots, cluster analyses (similar clones, K -means, hierarchical clusters,
etc.), and reports. A key feature iz the clone data filters for constraimng a wotling set of clones to
those passing a vatiety of user-specified tests. Eeports may be generated with hypertest Web access to
genomic databazes such as UniGene, GeneBank, dbEST, IM A GE , NCT/CIT mb db Clone DE and

other Internet databases for sets of clones found to be of mterest.

A major focus of this tool 15 mteractive data mining wath access to other supporting Web genomic
databaszes. The emphasiz on direct manipulation of clones and sets of clones n graphics and tables
provides a high level of interaction with the data making it easier for investigators to test ideas when

locking for patterns.
[
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IIL.2 Download Stand-alone version Web page -
find your “Platform”, then select “Download”

+—r InstallAnywhere Web Installer - Hetscape

Fil=  Edit “iew Go Communicator Help

Y _n! Bookmarks \_gﬁ_ Gu:ntu:n:Ihttp:.-‘.fwww-lecb.ncifcrf.gow’MAE:-:ploren"lnstallfl j m

Preparing to Install...
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Bl Mac OS5 Download (7.1M) Wiy
Solaris Dowenload (7 .4M) Download (3.7M) Wiew
A Linux Download (10.3M) Download (3.7M) Wi
INX  Unix Download (3.7M) =
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III.3 Save the installer on your local computer

2 InstallAnywhere Web Installer - Netscape

File Edt “iew Go Communicator Help

|3 .::::::::::::'_,!"-} .::::'_,.l"p- .::::'_,.l"
Recommended Installation for Your Platform:
Covenload Installer for Windows ..
Installer created with InstallAnywhere™ by Zero & Software, Inc. Copyright 2000, weaw. Zerod.com
Available Installers
Save Downloaded File |
Platform Fl'- Morton Antiirugs haz determined that this file i free from virises.
> A Windows
File M arme: Directories: 0K
E Mac OS5 Iin&taIIMae.e:-:e f:\temp
. Cancel
NI Solaris =] = ]
A Linux
+ Jther Java-enabled Platforms
Lizt Files af Type: Drrives:
Windows Instructions: [l Fies -] EEL =] Ntk |
Instructions
« After dowwnloading, double-click installMae. exe |
= == \Document: Done =| e Nk 22 Eal : v




III.4 Start the installer - e.g. in Windows, click on
installMAE.exe. Then answer questions, “OK?” etc.

= 10| x|

= Temp

File Edt View Go Favorites Help

Address |[:| F:hTemp 'I

M ame T. Size | Modified |
¥ installM ae.exe A R3R3 114400 2:40 P

| S——

|'I object(z) selected

English - ﬂl




IIL.S Sucessive steps during installation of
MAEXxplorer - press “Next”

‘g MAE xplorer stand-aloneapplication for data mining cDMA microamay data =] E3

Introduction

InstallAnpwhere will guide you thraugh the
installation ofvour application. Use the "kext" hutton
to proceed to the next screen. Ifyou want to chanoge
something in a previous screen, click the "Previous"
hutton. You may guit the installer at any time by
clicking the "Exit* button.

INSTALLANYWHERE

Erevious [ et |

A MAE xplorer stand-aloneapplication for data mining cDMA microarray data =] E3
Choose Install Folder

Where would you like to install?

| CAProgram Files\WMAExplorer

Restore Default Location Choose..

Exit | S ....... v




II1.6 Finish installation of MAExplorer:
A) press “Install”, B) press “Done”

‘5 MAE xplorer stand-aloneapplication for data mining cDMA microamray data [lj[=] E3

Choose Shortcut Location

Where would you like to create application icons (shortcuts)?

(" In & new program groug:; | MaExplorer stand-alone application for data mir

T Inan existing program group:; IAccesanriES j
(® |nthe Start Menu
(" Onthe Desktop

" Other: Choose... |

(" Don't create shortout icons

i MAE xplorer stand-aloneapplication for data mining cDMA microarray data =] E4
Install Complete

Evit | e [

Congratulations! The installation is complete. Press "Done” to quit the installer.

Daone |




II1.7 Directory structure of downloaded files
= MAE xplorer _ O] x|

M
| Fle Edt View Go Favoites Help |
J Add IEEEI C:\Program FileshMAE splorer -
e

Cache Config I ae

3 (3 ]

Lluant UningtallerD ata EERE] MAE wplorer. exe

we @ 2]

MAEwplorerica MAEwplarer.jar MAE wplorer. [ax

1 objects] selected |_§’ ty Computer i




ITL.8 Start MAExplorer from Windows PC
“Start” menu. Initially starts with empty database

E"EEHEAP DB - MicroAmay Explorer - W0.89.26-Beta - Select DB from File | Databases [Open ... DB W=l E3

File  HybFrobe Edit  Anslysis Yiews Help

|Ready- select a startup database.

| First select database File'menu | 'Open ... DB,

| Then select one ofthe .mae startup files.




IT1.9 Open demo (MGAP) database from local disk

 Browse demo project for startup database. Select File menu, then Open file DB

& o]

File HybProbe Edit Analysis Wiew Help

Enter gene name or clone |D | I_ Mouse-aver info HF-X: Pregnanecy 12 (1 hr) [C57BG-p13-totalRNASug]

HPF-*: Pregnancy 123 {15 min) [S5tatsa.--.p13-15min]

Gpenaskoote G
| Look ir: | il MAE j ﬂ

HP-X: Pregnancy 1
HP-Y: Preghancy 1

MAE TR FvzDevModels-1 Bprobes. mae

MAE CH7yvsDevidodels-15probes-cache. mae
MAE CH 7D evidodels-38probes. mae

MAE | 5t -Ch/vsStatha-38probes. mae

MAE | 5t we10-10probes. mae

| act]vs10-38probes mae

J

MAE | 5cb-CHR7weStatha-Bprobes.
MAE | act-CH7waStatbaCEBPrul
MAE pAAE startupDefault. mae

MAE Preql 3day-CH7wsStatha-19
MAE Preql 3day-CH7weStatha-19
MAE Preql 3day-Ch7weStatha-38

2

File name: |La|:t1 vz10-38probes. mae

Open |

Files of type: |21l Files [%)

ﬂ Cancel




IV. Using NCI/CIT mAdb data with
MicroArray Explorer

< NCI/DCS pArray Center mAdb Gateway - Netscape

File Edit “iew Go Communicator Help
Back Fopward  Feload Home Search  Metscape Frint S ecurity Shop Stop m
wtv Bookmarks \g& Location:|http:.-’a’ncianay.nci.nih.gov.f j

Division of Clinical Sciences

CIT 1 Center for Information Technology

NCI/DCS pArray Center mAdb Gateway

Fage Updated: Tednesday, l¥-Sep-000 13:42:4% EDT

Welcome to the mAdb (akia Mad Bee) Home page.

CIT/BIMAS is collaborating with ICTDCS in the development of the

3 Biolnformatics to manage, access and analyze cDMNA plrray data b
generated by the WCTDCE phrray Center.

Outline
1. Log into mAdb

rrufdb rvoisermerd

¢ Gateway - Data Upload and Analysis Tools
(Mote: Must be aregistered user - LoginPassword required.)
* Forums - for discussion of microArray issues.
(Mote: Must be a registered user - LoginPassword required.)
* Reference Information - Protocols, mAdb User Manual, Axon GenePix User Manual, RITA

Amplification Protocel
2 S elect your d at a ¢ Download - Programs including Asxon GenePix, Stanford's Cluster and TreeView, various ﬂ
* | (== [ http: £ e cit rib. v/ B R = 4

3. Export 1t as a Zip file to your computer
4. Unpack the Zip file

5. Click on the ‘MAE Start. mae




IV. Procedure to use MAExplorer on mAdb data

. Install MAExplorer if not already installed (see previous Procedure 1).
. Go to http://nciarray.nci.nih.gov/ with your Web browser

. Go to "Gateway"

. Go to "Tools"

. Select the set of projects to be exported from the scrollable list.

. Select "BETA formated array data retrieval tool".

. Select "LECB/NCI MAExplorer" for the "Retrieval format".

. Submit. This will eventually replace the Web page with a new page containing a
numbered (number related to date and time of day) file ending in .zip. The file will be
purged after a while, so it should not be treated as a permanent link.

0 9 O L AW N

9. Click on the .zip file and save it locally to your disk.
10. Unpack the .zip file to a new directory, for example “myData”

11. On Windows systems, double click on Start.mae in the myData\MAE\ directory.
This will start up MAExplorer.




IV.1 NCI/CIT mAdb Web server home page
http://mciarray.nci.nih.gov/

’f-.t' MCI/DCS pArray Center mAdb Gateway - Hetscape

Eile Edit “iew Go Communicator Help

-

Back Farnyard  Reload Home Search  Metscape Print Securty Shop Stap

o 7}

-

wt' Bookmarksz g_ﬁ. Lacation: [http: A nciarray. nci. ik, gase

| »

Division of Clinical Sciences NCI

cIT
NCI/DCS pArray Center mAdb Gateway

Page Tpdated: TWednesday, 1l3-Sep-2Z000 132:4Z:44 EDT

Welcome to the médb (aka Mad See) Home page.

CITBEIMAS 15 collaborating with MCLTHCS in the dewvelopment of the
BioInformatics to manage, access and analyze cDIA plrray data .
generated by the NCLDCS phrray Center.

» ateway - Data Upload and Analysiz Tools
(Mote: Must be a registered uzer - Login/Password required.)
* Forums - for dizcussion of micro Array 15sues.
(Mote: Must be a registered user - Login/Password required.)
» Eeference Information - Protocols, mAde User Manual, Asxon GenePoz User Manual, ERA

Amphfication Protocol
* Download - Programs mcluding Axon GenePoz, Stanford's Cluster and TreeView, vanious =

= (== | |tk A v, it ik, o =) | 2




IV.2 Press “Gateway” & Log on to mAdb server

. File Edt “iew Go Communicator Help

? i Back Forgard  Reload Home Search  Metzcape Frint Security Shop Stop ﬁ
JTBDkaarks J{. Lozatian: [http: A fnciaray. nc. nib, gose j

Division of Clinical Sciences NCI |
CIT ] Center for Information Technology

NCI/DC =) Gatcway

Enter uzermame for Accessinglnfa at
niciarray. il ik gos:

I'T

User Name: IFlan::ineE erkeley

PaSSWDrd. IKKKKKKKKKK

Welc
iZTTY
Biolr
SETED

levelopment of the
] 4 Cancel [ parray data 0

* (rateway - Data Upload and Analysis Tools
(Mote: Must be aregistered user - Login/Password required.)

* Forums - for discussion of microArray 1ssues.
(Mote: Must be aregistered user - Logm/Password required.)

o Fefterence Information - Protocols, mAdb Tzer Manual, Awon GenePoz Uszer Manual, EIA
Amplification Protocol

* Download - Programs imchiding Axon GenePoz, Stanford's Chister and TreeView, wvarious -]

\Connect: Please enter password for host... =R S |




IV.3 Select: a) Projects, b) “Formated Array
data Retrieval Tool”, c) then press “Continue”

% mArray Tools - Netscape
File Edit “iew Go Communicator Help

-

Back. Forngard  Reload Home Search  Metzcape Frirt Security Shop Stam

T J'Ennkmarks J{. Location: |kttp: //nciarray. noinib.gowAegi-bindrestricted /beta/cgi-binMAAcceze T oolz. pl

ol M

Division of Clinical Sciences NCI

CIT Center for Information Technology

Top Level Analysis Selection

Choose one or more Projects, Analysis Tool and then Continue

Note: Tools marked wath "*" only support selection of one project

guest - Time Caourse Demo Set #1

guest - Repeats and Reciprocal Retests Demo Set #3 |

Projects:

Tool: IEIETA Formatted Array Data Retrieval Tool =]

Continue |

: _ =
= (== | Document: Done =R | 2

)




IV.4 Set a) Format option to “MAExplorer”, b)
select arrays to be analyzed, ¢) press “Submit”

¥ Data Retrieval Form - Netscape

File Edt “iew Go Comrmunicator Help

- Back, Fonward  Reload Home Search  Metzcape Frirt Security Shop Stom ﬂ

-

J " Baokmarks J{. Location: | ciarray. fici. nib.gov/cgi-bindresticted/madb_formatted_dataretriewal_form_w1.coi?project=103%project=111 j

Division of Clinical Sciences NCI W
CIT _ Center for Information Technology

mAdb: Data Retrieval Form

Format Options --@F
Dataset Formatted for |NCIILECEI'5 WAExplarer j o

Array Selection --@¥

Fis Submit
A |Array Name & Description
© [F 2m0C8p6-46 4 Hrs A
0 [FP 2n0C8p6-47 4 Hrs B
o [FP 2£00C8p6-48 8 Hrs A
© [F 2m0C8p6-49 8 Hrs B
|

| K

= ==




IV.S It will contact the mAdb server to get data

- mAdb WAIT Data Retrieval Tool 1.00 - Netscape
File Edt “iew Go Communicator Help

£ Back, Fonward  Heload Home Search  Metzcape Frint Securty Shop Stop m

-

JTEDkaarks \iﬁ. Location: |http: /fnciarrap. nci.nib.goydcgi-bindrestricted/médb_formatted dataretrieval_w1.cai j

Division of Clinical Sciences NCI

CIT : Center for Information Technology

mAdb WAIT Data Retrieval Tool 1.00

The Data Eetrieval process 15 munmng. This page monitors the progress and allows you to continue
when the results are avalable.

Please wait for completion.

{11
¢
e
&)
Ll
£
M

= =P 2K read [at 256 bytes/sec)




IV.6 Click on Zip file (e.g. 319-103653.

download to your computer.

¥ mAdb WAIT Data Retrieval Tool 1.00 - Netscape

File Edit “iew Go Communicator Help

7

zip) reSlllt tO

= Back Eonsard Reload Home Search

Metzcape

Fririt Security Shop

Stapm

- |

JTBDkaarks 4& Location: |kttp: A nciarray. nci.nib.gowdcgi-bindresticted/médb_formatted_dataretrieval_v1.coi

Division of Clinical Sciences

CIT

NCI

mAdb WAIT Data Retrieval Tool 1.00

http: £ dnciarray... /3193103653 zip
"C:A\Program File...t.exg" /download
T2k of B37E. [at 2. 1kK./zec)
00:04: 24

. . Location:
Please wait for completion. e
Workii Status:
Time Left:
Done! To retnieve the dataset |||||
Ll as ..."

319 103653.zp

The Data Eetnieval process 15 runmng. This page monitors the progress and allows you to conbinue

when the results are avalable. JEETUHERGEETL !EIE

vs . or Save

= [=P=|

\Dacument: Done

To unpack the dataset, you will need an uncompress utility which can handle ZIF compressed files.
One such utility 18 WINZIP avalable on the maAdb Program Downloads page.

O
e

d

i = N Y-




IV.7

#= mAdb WAIT Data Retrieval Tool 1.00 - Netscape
Fil=  Edit

Save the Zip data file on your local disk

Wiewe Lo Communicator Help

-

Back

Fopward  Reload Haome Search  Metzcape Frirt Security Shop Stop

-

JTBDkaarks A Location;

hittp: £ nciarray. nct nibogoyfcgi-bindresticted/médb_formatted_dataretriesal_w1.coi

NCI

Division of Clinical Sciences

- Save Downloaded File |

l’l’lAdb WAI MHarton Antivirus has determined that thiz file is free from viuses.

CIT

The Data Eetneval process 12 runn |319 103653.2ip

when the results are avalable.

Please wait for completion.
Morking

Done! To retrieve the dataszet nig
Link as ..."

319_102653.zip

To unpack the dataszet, you will ne

File Marme: Directones: Ok
d:htemp
Cancel
= =D =

Lizt Files of Tope:

[~

Crrives:

&l Files [*.7]

j Metwiork... |

IE d: DskD

Cne such utlity 15 WINZIP avalable on the m&db Program Downloads page.

& == |

\Document: Done




IV.8 Unzipping the Zip data file

(WinZip is available from the mAdb download Web site)

| Fie Edt Vew Go [ PRCEEEr
J.-’-'-.gu:lress Il:l D-htemp File &ctions Options  Help
BT 319_103653.2ip = = ZE
MHew Open Favorites Add Eutract Yiew  CheckOut  Wizard
Marme | Modified "3 Size | Path -
E GeneClazsMames-..  11/14/0010:37 ... 439  Configh,
GIPO-madb-printzet... 11/14/0010:37 .. a70.983  Configh
MAE _config. bt 11/14/0010:37 . 5571 Configh
MmOCBpE_57_160... 11/4/0010:37 ... 122573 Quant'
MAE Start mae 1114/00710:37 ... B39 Maeh i
MmOCBpE_R5_160... 11/14/0010:37 .. 117,257 [uant'
Extract |
Extract to Folders/drives: Estract -
D:\temp j _}I {:l Perl :I _"IJ
= " Files {:l Program Files LCancel
1 | =t QD
" Selected/files D trp Help
Al files =- ] W3AC-Protocol
O Files I --15 Remaovable Disk [E:)
H-= [F]
+-Zm Metwork Meighborhood
[T Owvenwrite existing files IBM stuff .
[~ Skip older files 5 My Brigfcase =
V¥ Use folder names dl | d New Foldsr...




IV.9 Inspecting the unzipped data files

&0 Config M [=] 3
J Edt Miew Go Favortes  Help | J File Edit “iew Go

J dreszs II:I D:hkemp "’I Jf—'-.u:lu:lress II:I D:4kemphConfig "I
I arne T.] Modified M arme T.
@31 9_103653.zip W 11/74/00 10:42 :GenemasgNames mésdb bt T.
1 Cache F. 11A714/0010:36 || (2] GIPO-madb-printset-10.tt T.
1 Canfig F.o 114001051 | {[Z] MAE_config txt T.
_IMae F.. 11/14/0010:51 ||[Z] 5amples-db.tat T.
1 Quant F.. 11/4/0010:51

= Quant =10 x| 1] | ﬂ
J File Edit ‘“iew Go Favortes * 4 chjsctis] i
J.-'-‘-.gu:lress II:I D:MtemphCluant "’I wm Hae - |O] x|

Mame T Sizg J File Edit “iew Go Favc ”|ﬁ
M CEpE_4E_ 160284, quant (.. 116KE J dress ||:| D:\temp'ibd ae vI
MmOC8pE_47_16085. quant G.. 113KB

MmOC8pE_48_16036. quant G.. 110KE .HAE

MmOC8pE_49_16087. quant G.. 114KB r i

bMmOC8pE_50_16088. quant Q.. 108kB Start.mae

MmOC8pE_51_16089. quant G.. 109KE

bMmOC8pE_52_16090. quant G.. 115KB

bMmOC8pE_53_16097.quant G.. 116KE

MmOC8pE_54_16092. quant Q.. 116KE

bMmOC8pE_55_16093. quant G.. 115KB

MmOC8pE_5E_16094. quant Q.. 114KB

MmOC8pE_57_16095.quant G.. 120KE

N | ol
v

112 object(s] 1 obiect(s] 4




to start MAExplorer
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IV.11 Explore data using data filters, plots, etc.

[ < —

Scatter plot of gene Cy3 vs Cy5 spol intensities for MmOCS. .

Scatler plob of gene Cy3 vs CvE spolintensifies for MmOCEpE_46_16084]
:‘1 [1-B6, 28] intensk=21174.64, inlensy=48586.707, (<M=0.4358
ClonelD: IMAGE: 468350, phate [null,null,null]

GeneMame: TF homeo G2 Mm.4444 Homeo box ©6

=4 mAdb Hs-0C-2-23Cx24R DB - MicioAnay Explorer - V0.89.12 Beta - Working title
Fie HybProbe Edt Anslysis View Help

Entes gene name orclene 0 | [ Mouse-overinfo WP MmOCSEe_a8_18084]

HF-v: [MmOCERS_52_160E0]

| [1-B6,28] intensk=21174 64, intensY=48586.707, (<M=0.4358, (Morm.: median intensity) 139202.25

I ol R S U B S catter plot of gene HP-X vs HPY [Cy3/Cy5) ratios [l E3

I GeneMame: TF homeo. . Scatter plof of gene HP-X vs HP-Y (Cy3iCv3) rafios

HP-X: [MmOCE sl
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Summary of Downloading a mAdb data set

e This procedure downloads one or more projects into a directory on your

local computer.

« At this point, data mining may proceed using MAExplorer independent

of the Internet connection to mAdb.

« If you want to add additional hybridized samples, you should download
all of the samples again (this will be resolved in the future). Currently,

you can’t easily merge data from several downloaded data sets.
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