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OUTLINES

e Microarray Image Visualization
+ Color image, target detection, display.
¢+ Microarray image simulation.

e Microarray Data Visualization
¢+ Color-coded data
Clusterred view
+ MDS/PCA visualization
¢+ Gene Selections
¢+ Classification

e Microarray Analysis Visualization
+ Gene association by CoD analysis
+ Gene network exploration
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)' ' } Image Analysis: petaiis
o'

CDNA target
Detection

Signal

Simple Method:
T= +30

background background

Complicated method:
1) Otsu’s threshold: T is selected such
that the variance between-class is

m?f(M'n—Whitney method
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" ItATIO STATISTICS: DEARRAY DISPLAY

’ 99% Confidence interval, derived from ratio distribution of a set of house-
keeping genes, which is used to quickly identify outlier expression ratios.

Image Name: 10-07 .Red Yiew As:
10-07 .Green ) Histogram
@ Scatter Plot

] Data from: @ All targets
10,000 " {2 Control targets

Calibration by: @ Internal Controls
() All targets
.:. Background
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RED Background ] Negative Control

, cHanweL  Correction: [ Estimation
100 10,000 1,000,000 Normalization @ Ratio Distribution
[ Log Scale Method: {3 Log-Normal
[ Calibrated Result

Ratio Confidence Interval: Data Filtering By:

Confidence Level: || 99,00 O Intensity:

[ Target Size From: Ratio Stats
Lower  Upper : f .
5 I-to=N Ratio:
Use Cl from: Limit Limit [ Signal-to-Noise Ratio

: W= 0116
Measurement Quality:
@ Int. Controls [155 ] - Quality M= 2.110

[ Userflagged.

[ Adaptive Confidence Interval | Save DataSheet | Ratio Outliers |
[ Refresh dataSheet |[ Default Setting | | Bt |
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! :’ | A RANDOM SIGNAL MODEL

.

: FOR CDNA MICROARRAYS

Yoganand Balagurunathan, Edward R. Dougherty

Department of Electrical Engineering
Texas A&M University

Yidong Chen, Michael L. Bittner, and J. M. Trent

National Human Genome Research Institute
National Institutes of Health
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@fYPICAL CDNA MICROARRAY IMAGE
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MfCROARRAY IMAGE SIMULATION
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ﬂ Parameter Input
! (more than 20)

g

Shape &

Background —>
Edge Noise

Simulation

Cut Chords

Spot Simulation

Gridding > Fill-in Color
Signal intensity

Post Processing Additive

Simulation Signal Noise

TIFF Image

Generation o Spike Noise

(Exponential)

Smoothing

Flat or Pyramid
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M}ULATED MICROARRAY : AvERAGE/NOISY
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*’" { MOLECULAR CLASSIFICATION OF
‘ CUTANEOUS MALIGNANT

'
;,; X MELANOMA
:

‘BY GENE EXPRESSION PROFILING

)

M. Bittner, P. Meltzer, Y. Chen, Y. Jiang, et al

National Human Genome Research Institute
National Institutes of Health
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1li(]lr()alrlray' Analysis Of Melanoma

FINDING
THE BIOLOGICAL INFORMATION
ENCODED IN
(GENE EXPRESSION PROFILES

Melanoma behaves differently across patients,
But no biological markers have been identified
which allow subset of melanoma.
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Total Experiments

oo
| T ’ Melanomas 31

*.
Pt. Biopsies 5]

Cell Cultures 26

(<5 passage) 11
(6-10 passage) 4
(11-20 passage) 9
(>20 passage) 2

Controls* 7

*(Fibroblasts, tumor cell lines, normal epithelial cells)
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Pl I GENE EXPRESSION PATTERN
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PRESSION PATTERN SIMILARITY
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P iVISUALIZA’]?I()N OF PHENOGRAM
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SAMPLE SEPARATION BY (GENES

To evaluate each gene
contribution for the given
clustering result or a given
Center-to-center distance classification defined by
between clusters pathologist, several methods
were developed,
e Weighted Gene Analysis -
based on
the ability of cluster
separation.
e TNoM score - the number of
misclassification by each gene
e Mutual Information, or

Within cluster distance

Covariance between gene’s
expression level and its class
assignment.
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1) STATISTICAL VALIDATION

)

"& 'o Due to the intrinsic variability of gene expression level in
any biological system, and due to imperfect detection
system of gene expression level, any claim derived from
expression similarity or dissimilarity has to be verified
such that

e It is far better than random chance - random
Permutation.

e It 1s insensitive to some noise levels - Noise
perturbation

e the claim is robust, and can be validated by other
methods
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Q/ayldatlon by Random Permutation

Figure No. 1: RBandom Permutation Test

PowerGraf Plot Editor = line selected

Input Data File Randaom Pennutation Test. Group file =class.def. Group =group 1

i) Ratio- based ' ' ' ' ' ' '

—  Actual Data
() Intensity - based ——  Expected by Permutalion

{3 Tag Count - SAGE

() Previously Proc

Data Preproces

[+ Round to = E

[ Log-transfor

Measure of Disg

Distance-ba

'“”"Hl National Human Genome Research Institute
M Cancer Genetics Branch




B Overview

P Login

B User Registration

P Upload Input Data

P Download Output

P Data Integration Resources
B Help Index

P Access Policy

P Disclaimers

P Logout

B Overview

P Visualization

P Clustering

P Time Course Analysis
P Gene Selection

P Classification

P Image Analysis

* iy o3
8 80 TEW 8

'
1‘1-"1

=

HPC Analysis

b

B Overview
P Predictive Network Analysis
P Robust Classification

9. CIT

-
%

enter for Information Technology

24

P Overview

P Selected Publications
P Download Programs
P Related Links

P Site Map

P Index

P Search

P Credits / Contacts

P Comments

P QA / Forum
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al , MULTIVARIATE MEASUREMENT
OF GENE EXPRESSION

ﬂ""
RELATIONSHIP

1

[

L
.
e
‘ Seungchan Kim, E. Dougherty, Y. Chen, et al
Department of E.E., Texas A&M University

&
4

1
i

National Human Genome Research Institute
National Institutes of Health

Genomics, 67, 201-209 (2000)
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'1 ’ Linear 1-to-1 relationship: Correlation (p).
“

Predictor Linear correlation p. Target

>

Gene Gene

Linear n-to-1 relationship: Codetermination (CoD).

Predictor
Gene 2

Predictor Target
Gene

where 93 > 92 > 91.
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)‘ ]i)DICTIVE MODEL: TERNARY PERCEPTRON

Predictor Q&ie}
Genes FET ¢ @) ‘
xr) =

-1,
0, -05=<2<05
L

Prediction
0011-1-1

Threshold

Model
Parameters

Error Codetermination
Estimation coefficient

Target Gene Y 0111-1-1

Rules:
Ternary Logic table

Predictor Prediction Square Error
Xy Y el= Q}Jred _Y)2
-1
0
1
-1
0
1

—_

O = O e e
cCoocooco oo
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IR as a predictor

ATF3

().463&‘ 0.678 0.785

IR ﬁ > PC-1

TAP1

0.033 &_ 0. 517
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T
! Mutual predictability
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, e Microarray data analysis is a complicated process

e Visualization of expression data can reveal underlying order in
large datasets.

melanomas and we have successtully predicted aspects of their
biological properties (Cancer Cell, Vol. 1, p.1).

)

e
’; # o The expression pattern could be related to a subset of cutaneous
A

)

e Future challenges include links to genomic sequence and

N/ functional databases; ultimately predictive modeling.
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