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MicroArray Explorer for Data Mining Gene Expression Patterns

Docurnertation

+ Manual (on right)

+ Manual fnew window) The Wicroarray Explorer (WM AExplorer) 15 a Java-based data-mining faciity for cDIA microarray databases. It may be
Comerasl fE e freely and run as a stand-alone application on your computer, or run as an applet in your Web browser. The
+ Manual fentire) . . X LT o .

+ Newslettars exploratory data analysis enwronment prowides tools for the data-mumng of quantitative cDIA expression profiles across

multiple microarrays.
+ Short Tutorial

Advanced tutorial
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X HEE ;:;ndma “With this program it is possible to.: 13 analyze the expr_ession of_ mdividual genes, 2 analyz_e the expression of gene fa_mj]ies

> @lbreen and clusters; 3) compare expression patterns and outhers; 4) directly access other genomuc databases for clones of mterest.
+ Index In the applet version, data is downloaded as required from the server to the user's Web browser where real-time analyses
* Help Desk are performed. The stand-alone version uses prewiously quantified array data copied to the local computer where it may

+ 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
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Download Stand-alone Web page

Installﬁmywhere Web Installer - Hetscape
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MGAP page for MAExplorer database

Mammary Genome Anatomy Project microarray database using MAExplorer

- MicroArray Explorer- MAE xplorer - Netscape
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MGAP - MicroArray Explorer

The MAFExzplorer iz an exploratoty data analysis facility for cDMA microarrays from mouse
matntmaty tizsue and databases from the Mammary Genome Anatemy Project (WMGAT

MGAP MicroArrays used to Profile Gene Expression
Patterns in Mammary Tissue

The MGAP microarray databasze provides access to microarrays which have
been wsed to prafile gene expression patterns in narmael mammary tissie
Jrom different stages of development and neaplasia.

The Laboratory of Genetics and Physiology (LGE) has established the Mammary Genome
Anatomy Program (MGATY designed to identify and understand genetic pathways operative
during normal marmmary gland developrment and tamotigenesis. One armn of this program
tocuses on the uze of cDINA microatrays to profile gene expression patterns. For this
putpose, cDNA (EST) lbraries are generated, sequenced and clone inserts are spotted on
nylen membranes (by Eesearch Genetics). These membranes are used to monitor expression
profiles under various physiclogical condiions. At this point expression profiles have been
obtained from several stages of notmal mammary gland development and different tumor
models. Access to these data and the MicroArray Explorer tools 18 granted to the scientific
ottty

The cDNA library Technology

EST (cDIA) libranies of notmalized cDINA are generated from mammary tissue at different
stages of development and from different transgemc mouse tumor models. Currently a ibrary
fromm lactating marnmary tissue from CS7ES mice iz available (info available from the
Laboratory of Genetice and Physiology). More than 5000 clones firom this library have been

sequenced (Genbanl), -
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Examples of MAExplorer

« The following examples demonstrate some of its capabilities

* Note: many more examples and discussion of the various analysis
plots and reports may be found 1n the on-line reference manual at

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



1a. Opening a database from local disk

« In stand-alone mode, you can browse a project database containing a set of startup databases.
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File HybProbe Edit Analysis “iew Help

Enter gene name or clane | | r Mouse-over info HF-%: Pregnancy 13 (1 hr) [C57BE-p13-tatalRHASug]

HF-7" Pregnancy 13 (15 min) [Statia.--.p13-15min]

| T T
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1b. 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]

g@HEAP DB - MicroArray Explorer - ¥0_89.12-Beta - Pregnancy day 13: C57BL/G vs. stat5a [-.-]). ... =] EX

File  HybProbe Edit &nalesis View Help

Enter gene name or clone 10 | I_ Mouse-over info HF-X: Pregnancy 13 1 hi [C57BE-p13-totalRNASug]

HF-": Fregnancy 13 (15 min) [StatSa.-.p13-15min]
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| rSg=0.953, n=408, ¥imn+-sd)=(15.416+-23 858) Y{mn+-sd)=(7.095+-0.443)
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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. These menus are fully
documented in the on-line reference manual. The current hybridization probe array is
displayed as a pseudo image of spot intensity. Clicking on a spot assigns it as the
current gene with data being reported in the top most message area. The names of the
current HP-X and HP-Y probes are listed above that area. Clicking on 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. In general, clicking on spots, points in plots or cells
in spreadsheet reports will assign the current gene and access Web genomic
databases. The MGAP microarrays contain 1,700 duplicated 3*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.



2a. Named Genes and ESTSs

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

[=3 MGAP DB - MicroArray Explorer - V0.89.12-Beta - C57B6 day 13 preg. v= day 1 lact.. 38 probes =]
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2b. Named Genes

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

@HEAP DB - MicroAmrray Explorer - ¥0.89.12-Beta - C57B6 day 13 preg. vs day 1 lact., 38 probes M=l E3
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2¢. ESTs similar to named genes

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

white circles

@HEAP DB - MicroArray Explorer - ¥0.89.12-Beta - C57B6 day 13 preg. vz day 1 lact.. 38 probes
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2d. Unknown ESTSs

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

@HEAP DB - MicroAmmay Explorer - ¥0.89.12-Beta - C57B6 day 13 preg. vz day 1 lact.. 38 probes |_ O] x|
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3.a 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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3.b Zoomed X-Y Scatter Plot (of 3.a)

« 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 |




4a. 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



4.b 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 |




4.c 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 |
]




4.d 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 “iew Help
Enter gene name ar clone 10 I ]- Mause-over info HF-%: Fregnancy 13 (1 hi) [C57 BS.p13-totalRNAS ug]
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 e Intensity histogram of Filtered genes for [C57B6-p13-totalRNASug] =] E3
| (Thr: =) Intensity [5.402 : 133 466] has 362 genes Intensity histoaram of Filtered genes for [C57B6-p1 3-totalRNASUg)
Pregnancy 13 (1 hr) [C57B6-p13-totall _
- Frequency range[1.203 : 135.59645] (mean,median) Freq=(7,28)
e . 106.0 imean,median) intensity=(22.197, 13,800
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S.a 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

File HybProbe Edt Anahsis  View  Help

| Enfter gene name or clone [ I [ Mouse-over info

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

HP-X: Pregnancy 12 (1 hi) [C57B8-p12-tetal RHASug]

HP-%: Pragnancy 13 (15 min) [Statha - p13-15min]

| [1-#3. 7] intensite(F 11=31.9504, intensity[F 2l=26 4701, FUFE2=1.2070, (Morm.; median infensity
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Pragnancy 13 (1 hr) [CE5TES-p13-totalRNAS U]

Mo, median intensiy

Intensity
o9 B o0 OB L LW
B -irasr 1A L 0 @O0 o
X B i)
W 120190 e CE) @0 00 O
[iF.'.I'lE Express

1 9 10 1% 20 25 30 35
Clonell (12475131
Feralin complex 2, basie, gana 2
|

~ ~

R R O3 . »
2-A O W@ & 00

O s OF . . G

-’.?' DED W e 00

s Gene Expression Profile

#4 [C5TBA-p13.1) 12,475 Cvi0.0449

1 5
CloneD [1247513
Keralin complex 2, basic, gene B

0 45 20 25 30 35

ClonelD [1247313]
Keratin complex 2, basic, gene 3

I I_Err
=

1% circle | | ShowhiPs | | savess | ciose| |

"Pen  1x| une | |ShowHPs | [Savers | [Glose| | T er | 1x| Line | ShowhPs| Savess| | ciose|
T WO T ey I L. W0 s 800 s 000000 sL I I
E, Gene Exprezzion Profile 'E':' Gene Exprezeion Profile
0 #3
S e : ':'-:lfm':'*ﬁ —j\’_\‘“w'\_q\,
W s 40 15 20 25 30 35 " 5 10 15 20 25 A0 35

Clonel [1247513)
keralin camplex I, basic, gene 8

I_Ert

1¢| cune| ShowHPs | Saveas | close |
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B Virgin 10 wegaks old (2 hes) [C57BG-wirgin-2his-1]
B2 Virgin 10 weeekz old (3 hee) [C57BE-wirgin-3he-2]
¥2 Pregnancy 12 (1 hi) [CSTBE.p12-tofalRNASug)
#4 Pregrancy 13 (1 hi) [C57BE-p13.1)

5 Pregrancy 13 {1 hi) [C57B6-p13.2pah-A]

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

#7 Lactation 1 (30 min) [C57E8-L1-30min]

BE Lactafion 1 (3 he2) [C57 BE-L1-3hrs

#8 Lactation 1 (4 hirs) [CS7 BE-LA-dhrs

Lactation 1 (30 mir) [C57B0-L1-total]
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S.b 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 |




S.c Expression Profile Overlay Plots

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

EﬁExpressiun Profiles of Filtered genes for HP-E

[1-F216] #10 [CaTHE-L1-total] intens=167.8087, (Morm.: median intensity)
ClonelD: 1247846, dbEST3 1696023, GeneBankAcc3' AAS5869T, LiniGene: Mm. 259
GeneMarme: House mouse; Musculus domesticus kKidney mREMNA for Phosphatidic acid

167.808
£y

Expr

ey

[ Mouse info Show EGL . Show Filtered i  SawveaAs | HP names

....................................................




S.d Expression Profile Overlay Plots

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

EﬁEuplessiun Profiles of Filtered genes for HP-E O

Expression Profile Overlays

b4.113

Expr

h23456720101 PE456T 2902 325A7 003339635
HF samples

[ Mouseinfo  DontshowEGL| Show Filtered SaveAs | HF names




6.a 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




6.b 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




6.c Gene Reports are Exportable to Excel

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

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 |




6d. Sample Information Array Reports

Details are available on all hybridized array samples

E%AII Sample Hybridizationz in the Databasze

B1]l fample Hybridimations in the Databarse

A1 | CATHE P13 total RMA Sug

Membrana_|ID Beta Source Strain Stage Frobe j
14 C&7BG L1 30min - contral Ca7BG Lactation 1 mammarny gland
15 C&7BG L1 2hrs - contral Ca7BG Lactation 1 mammarny gland
16 C57BG L1 dhrs - contral Ca7BG Lactation 1 mammarny gland
17 CA7BG L1 total RMA - control Ca7BS Lactation 1 mammary gland
12 Ca7BG L2 1hr - contral Ca7BG Lactation 2 mammanry gland
18 C57EG P13.1 polala) || - contral C&7TBG Fregnancy 13 mammarny gland B
20 C&7EG P13.2 polal®) || - contral Ca7BG Fregnancy 13 mammarny gland
21 - - contral Ca7BG Fregnaney 13 mammarny gland
22 CATBG virgin 23 hours || - control Ca7BS Wirgin 10 weeks old mammary gland
4| | _:

Close |




6e. Sample Web links Array Reports

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

browser

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




6f. Sample Probe Correlation Reports

* Hybridized Probe vs Probe correlation coefficient reports for set of Filtered
genes

EE%HF ¥3. HP comrelation coefficients table, Pregnancy 13 days: C57BLS6 vs. statha [-.-]. 8 probes

HEF vws. HPF correlation coafficients table, Pregnancy 15 dayps: CSTELSE vs. ztatSa [-,-1, § probas

D2 FEn=0.982 n=40% HF:2imn+-sdy=01+-03, HP:3{mn+-sd=(1+-1}

C57Bg-p13-totalENAL | C57BG-p13.1 CATBE-p12 2pohe-A Statha.--.p13-15min Statha.--.p13-15minz ;
1 CaTBE-p13-totalRMNAL | - rsq=0.714, n=405, HF | rSq=0.729, n=4045, HF | r5q=02853, n=405, HF | r5q=0.2952, n=405, HF
b ca7Bg-pia.4 - - - r5q=0.75G, n=405, HF | rSq=0.757, n=405, HF
3 CE7BE-p13.2polye-»A - - - r5q=0.772, n=405, HF | rSq=0.773, n=405, Hf
L StatSa--.p13-15min - - - - r5q=0.997, n=405, HF
5 StatSa.--.p13-15min2
= Statha.--.p13-1hi2
T StatSa.--.p13-30min
g StatSa.--.p13-20minZ

I_

=]
1| | _r




7a. Finding Genes With Similar Expression

* Genes that clustered to Raf-related oncogene with similar expression patterns

ZAMGAP DB - MicroAmay Explorer - V0.89.12-Beta - Pregnancy day 13: C57BL/6 vs. stat5a (-.-). ... [[=] B3 _
File HybProbe Edit Analysiz View Help _ Clusters of specified gene
| . 43 genes in aluster for gene [12381538] Ratielated ancogens I
Enter gene name or clone 1D I [ Mouse-overinfo HF-X: Pregnancy | yg Clanell Sirnilarit'pr Distance Gene_Mame
HP-Y: Pregnaney #1 1381635 Fremmmnnmn oo R af-related oncogens
w2 1245354 ARrARREAR 33001 Mouse mRNATor85-k0a macrophage syl
_ _ - - #3 1zagaaz SR 3GTET  Frosaposin
|[1 -B85,16] intensity[F1]=32.0483, intensity[F2]=44.4292, FI/F2=0.743E [4a 1382080 " 55352 ESTs
- - - #5 1242050 == SE164  Mus musculus C57BLEJ ribozomal protein 5228 mRE
|0Inne|D.1381533, dbEST3" 1696428, GeneBankAcc3” AASE0N 02, L [ .. 1248601 584978 EST
- [ 1247522 AReR 58186 Mus musculus calpain small subunit mRNA, comple
I Genellame: Rat-related oncogene we 1248189 = B.1458  ESTs Weakly similar te endophilin 11 [M.musoulus]
Pregnancy 12 (1 hr) [C57TBE-p13-totalRNASLg] #a 1248079 == 52855 Histocompatibility 2, class Il, locus Ma
#40 1248205 === G.4061  Zinc finger protein 147
#11 1248612 === G453  ESTs, Moderatehy similar to PId-1 PROTO-0OMCOG
Morm.: median intensity B2 12480817 "m 54987  Adin, alpha 1, seletal muscle
Intensity #13 1382482 = £5840 ESTs
@%’7{ e .f“h% J%é #14 1247698 == 65288  Adipoote protein aP2
B :iz7as7 #- #i5 1247603 == 74112 EST:
B 20000 {}ﬂ}fﬁf‘i}@’ e #18 1247927 " 73811 ESTs, Highly similarto ATP SYNTHASE LIFID-BIN
o BT 1247 TE0 "R 74881 Protein tyrosine phosphatase, non-receplor type subc
4 e
i Qiﬁgii g%i‘@’m OO0 #13 1247612 == TE0B3  ESTs Weakly similat te GLUTATHIONE S-TRANSFI
. 25283 - ™ #19 1249831z = TE253  Protein kinase, mitogen activated kinase 3
B se72a #20 138z2zE 77015 ESTs, Modenately similarto 505 RIBOSOMAL PRC
. 51.565 OO 0 #21 1382320 = T.rAE4  ESTs, Weakly similar to unknown [5. cerevisias)
y =% D OORCRDRO000 __:}’“G% #22 1247007 ™ 78303 ESTs
| 24.408 1- Bgf}f}@?fg{ﬁ?ﬂ¥-. ] 2' w23 1382088 ** 78175 ESTs Highly similarte EUKARYOTIC INITIATION |
17.260 5 s v‘L.L-'{" 24 1247513 TE2E0  Keratin complex 2, basie, gane 2
<0062 : mqﬁfﬁ{ 3 D:m & |25 13213z = 24094 ESTs
COOOOEO000000NE  |#28 1243293 81281 ESTs
active Prob R2T 1247621 " 54280  Mus musculus Lee (s¢) oncogens mRNA, complete «
[] Active Probe was 1247553 = 22108 Mus museulus bedenin gense
* 5T Bo-virgin-2h > ) #29 1242509 © 22604 ESTs
“D57BGvigingh o :":-’253‘8,{-}@' @%3“3}%3@ #30 1298418 23700 EST:
*C57BE-pi3total 1 O S B xm?\%}ﬁ%& 2 les a3sters - 83764 ESTs
CTEE-pi3A EEsesls) - caclele; eelee) xﬁmasr o Saoee cers
":5?3'5"’132"“"’ moﬁﬁrw> o ,;}{T\’\{:)%, & o w34 1242450 93520 Properdin factor, complameant
CS7-p18-2hes-50 s 35 1242025 03017 ESTs
U - #36 1242108 Q5895 ESTs
i-n_J Preference shders e 1385857 O77RE  ESTs
A State scrollers I 12497809 90234 ESTs e
ap #3a 1247778 98948  Membrana protein, palmiteylatad (55 kDa)
'E #d0 1382220 1000HE8 ESTs
R 13B26TE 101512 ESTs, Highly similar te MATRIN 3 [Rattus norvegic
2 ClusterDistance |4 | 10348 q | X
. G0 'Cluster gene counts' | EF plot | CIuster—Repnrt] SaveAs ] Close |




7b. 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]

Current gene [1] G101 381538, Ratrelated oncogene

1%%

LT,

Y 5 10 15 20 25 30 35
(112101381538
Fatrelated oncogene

WLk

4 5 10 15 20 25 30 35
[Z]CID:1 248384
house mRMNAfor 85-kDa macrophage cytoso

Ul

Y 5 10 15 20 25 30 35
[3] D1 243432
Frosaposin

W gy

M 5 10 15 20 25 30 35

[4] CI0:1 382060
ESTs

Wit

M 5 0 15 20 25 30 35
[5] CID:1242050

Y 5 10 15 20 25 30 35
[B] ID:1 243601

fus musculus CATELE] ribosomal protein 5 EST

Do s

Wl

M 5 0 15 20 25 30 35
[F1CID1247522

fus musculus calpain small subunit mERA,  ESTs, Weakly similar to endophilin Il [M.muse

1%%

Y 5 10 15 z0 25 30 35
[B] D1 243181

Wittty

M 5 0 15 20 25 30 35
(4] CID:1243071

Histocompatibility 2, class I, locus Ma

4 5 10 15 20 25 30 35
[10] CID:1 248204
Zinc finger protein 147

Mer x| ©uve] HPnames| Ciose |




7¢. Finding N-Clusters of Genes with Similar
Expression Patterns (similar to K-means)

Scatler plot of gene HP-Xws HP-V intensities
i =] [1-E4,16] intensk=49.203, intensy=17 632, (iM)=2.7904
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7.d Expression Profiles of Clusters
Scrollable list of EP plots showing genes from clusters #1, #2, #3 (from figure I1.12¢)
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7. 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
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7.f Hierarchical Clustering ClusterGrams

of Expression Profiles
EZiMGAP DB - MicroAray Explorer - V0.89.12-Beta - Pregnancy day 13: C57BL/6 vs. stat5a [-.-). ... =] BX _
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7.g Hierarchical Clustering Dendrogram

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

Introduction to data mining with MAExplorer
http://www.lecb.ncifcrf.gov/MAExplorer/IntroDataMiningWithM A Explorer.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
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