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Two Demo Datasets

Four Steps of
Generalized Association Plots (GAP)
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Generalization and Flexibility

NOTE: Matrix Visualization (MV): reorderable matrix,
the heatmap, color histogram, dataimage and matrix
visualization.
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yMGV: yeast Microarray Global Viewer
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Home About - Screenshots - Tutorial - FAG - Mailing list - What's new

Accass 1 Aeocass 2 Access 3
One gene Several genes Common response
ORF/gene name Whole publication datasets

S, cerevisias v _

Elter: fno 15 2 63 s
¥ Show orthologs Compendium Experiments by experiment
Publications list L J'-Year' of publication of the articles
&Q\\Search a condition or strain in yMEY & \flew most and less variant ORFs
SO Moy FAG 4 EMisC tools
Whats new ?

@ Septernber 16th 2003; The "compendiurn” rmodule is up.
@ September 16th 2003: A brand new tutorial is up.
@ August 5th 2003; Mew version of the access 2 module,

#® August 1st 2003: 5, cerewisize GO re-annotation have been done by SGD using recently sequenced fungi
& July 29th 2003; & new $, cerevisiae datasets added
4 Older news

L

Last database update: 2003-09-07
Last interface update: 2003-09-16

The yMGY team

~

851 arrays

http://transcriptome.ens.fr/lymgv/
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15 arrays
30 genes l
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The 1st Step of GAP
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Data Transformation

Selection of Proximity M easures
Color Spectrum

Display Conditions
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: Correlation Matrix
| for Variables Pear son Correlation Coefficient
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Expression
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Correlation matrix map of 50 psychosis disorder variables

(a) (b) (c) (d)
-1 0 1 -1 0 1 -1 0 1 -1

. = - :
$ ] @

) s 2 S 2z 3 2 S 2
@ £ 1.0 © o 2 o 2
< § 0.8 s ¢ 3 s £
« £ E E E
s o m 08 S e 3 @ S
& % 0.4 & % & é 8 B
a % o5 a o s @
. &, O.D - 4 o

02 04 06 08 1 ® 02 04 06 08 02 04 06 08

Red intensity Red intensity Red intensity Red intensity




A0l
A02
A03
A04
A05
A06
A07
A0S
A09
AlD
All
Al2
Al3

dvsr B B2 ORI HE

t

Exam Score

it

+ # .

Exam Score

BT N

min max
0 100

v

=
™

Exam Score

A B C D I If

| 5288 L[l R0 Lg0 ISRl Rt
I 2 | A01) B9 a2 85 45 52
> [AD2] 66 a0 83 36 a0
4 1 a03) 72 a2 g0 52 70
S5 | A04| B8 a0 50 37 a5
6 | A05) T4 50 86 54 70
T A08) 77 a0 88 88 a5
g | A07) 73 88 77 51 a5
9 208 81 a0 84 40 82
10 | 209 | &8 88 82 39 g0
11| a10] 78 75 g7 72 g0
12 s11] 64 a0 a0 26 a5
13| a12] 75 a0 50 55 70
14| 3] 92 a0 83 a0 a5

Exam Score

B TN

min max

FIRE

A0l
A02
A03
A04
A05
A06
A07
A0S
A09
AlD
All
Al2
Al3

3 * :

Hidr B2 HER e

$

max

min

*

dvsr B B2 ORI HE

aonn [ N |

A02
A03
A04
A05
A06
A07
A0S
A09
AlD
All
Al2
Al3

$ %"




rmax 450

1

2

3 -119|-249|-366| 314 170 329 333 292 248
4 -193)-228 -316 251 032 149 021 220 103
5 221079 -320 255 244 145 268 303 019
6 414 -291 -164 321 037 193 014 127 267
7 021 -136 -044 222 18 311 203 067 240
8 113 079 225 365 252 209 113 -258 067
9 095 233 -007 383 272 213 175 -217 -090
10 304 18 021 707 201 305 076 -258 -104
11 102 165 153 095 060 312 252 -077 -140
12 121 024 104 250 369 181 398 -033 011
13 174 160 170 202 345 446 269 041 -009
14 134 106 006 181 290 364 304 049 -233
15 057 181 -047 140 270 099 082 -161 -256
16 061 422 -203 -261 400 -464 -292 155 -071
17 113 164 001 -177 -285 -124 -341 050 -164
18 086 -117 -041 -220 -130 -237 -141 008 025
19 075 066 104 -426 -141 -399 -353 -217 034
20 015 068 318 -285 -201 -318 -158 010 128

Gene Expression
B

Down- no differential Up-
lated
regiiate expressed regulated

tin: -3.58




The 2nd Step of GAP
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Relativity of a Statistical Graph

Global Criterion
GAP Rank-Two Elliptical Seriation

L ocal Criterion

Tree Seriation
Flipping of Tree Intermediate Nodes
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(1) Rank Two Ellipse Ordering (Chen, 2002)

(2) Hierarchical Clusterting Tree
(Average-Linkage)

Scores
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Correlation Matrix (without ordering) R = Rl>)
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p{f!J =92
Pl =50

The p objects fall on an ellipse and have unique
relative position on the ellipse (Chen 2002).
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\ / As close as possible

1 % | * -

(1) Based on average expression level (Cluster Software, Eisen et al 1998)
(2) Using the results of a one-dimensional SOM

3) ...
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Data: 517 genes by 13 arrays
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Image source: Dr. Chen Chun-houh'’s slide
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summary
statistics

(1) subject-subject
(2) variable-variable

(3) subject-variable




max < max

v
min
Similar information to that given

by a boxplot when the color strips
at the quartile positions are

Display only those
numerical values
that satisfy certain

extracted.
N /

\ conditions.

/

Resolution of a

K Statistical Graph /




2000 genes by 400
arrays with relatively
fewer missing values.

Pearson's correlation
coefficient.

Average linkage
clustering trees.

The basic gene
clustering structure
and array
(experiments)
grouping patterns can
be identified using
these tree sorted
matrix maps.
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(1) Input Proximity Matrix sl (2) Transformed Disparity Matrix

Multidimensional Scaling

(MDS) _

(e.g., Pearson® Correlation) A (e.g., Distance)

Hierarchical Clustering Tree
(e.g., Cophenetic Matrix) (HCT) (e.g., Residual Matrix)

4

(3) Output Distance Matrix — =————p  (4) Stress Matrix




Generalized Association Plots
Input Data Type: continuous or
binary.
Various seriation algorithms
and clustering analysis.
Various display conditions.

Modules:

GAP with Covaraite Adjusted,
Nonlinear Association Analysis,
Missing Value Imputation.

Statistical Plots

2D Scatterplot, 3D Scatterplot
(Rotatable)

http://gap.stat.sinica.edu.tw/Software/ GAP




MYV isthe color order-based representation of data /
matrices.

A MV displays provide five levels of information:
1. raw scores for every sample/variable combination;

2. an individual sample score vector across all variables,
and an individual variable vector across all samples,

3. an association score for every sample-sample and
variable-variable relationship;

4. agrouping structure for variables and a clustering effect
for sample;

5. an interaction pattern of sample-clusters on variable-

groups. \

/

A preliminary step in modern exploratory data analysis.
A continuing and active topic of research and application.
New generation of exploratory data analysis (EDA) tool.
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Concept:
Bertin (1967): reorderable matrix.
Carmichael and Sneath (1969): taxometric maps.

Clustering of data arrays:
Hartigan (1972): direct clustering of a data matrix.
Tibshirani (1999): block clustering.
Lenstra (1974): traveling-salesman problem.
Slagle et al. (1975): shortest spanning path.

Colour Representation:
Wegman (1990): colour histogram.
Minnotte and West (1998): data image.
Marchette and Solka (2003): outlier detection.




Exploring proximity matrices only:
Ling (1973): shaded correlation matrix.
Murdoch and Chow (1996): eliptical glyphs.
Friendly (2002): corrgrams.

| ntegration of raw data matrix with two proximity matrices
Chen (1996, 1999, and 2002): generalized association plots (GAP).

Reordering of variables and samples
Chen (2002): concept of relativity of a statistical graph.
Friendly and Kwan (2003): effect ordering of data displays.
Hurley (2004): placing interesting displays in prominent positions.

Matrix Visualization (MV): reorderable matrix, the heatmap, color histogram, dataimage
and matrix visualization.
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7/ Average-Linkage

distance matrix

=

UPGMA
(Unweighted
Pair-Groups
Method

Average)

UPGMC




J. A. Hartigan. Direct clustering of a data matrix. Journal of the American Statistical
Association, 67(337):123-129, March 1972,

Duffy, D. & Quiroz, A. (1991), A permutation-based algorithm for block clustering, J. of
Classification 8, 65--91.

Chen, C. H. (2002). Generalized Association Plots: Information Visualization via
Iteratively Generated Correlation Matrices. Statistica Sinica 12, 7-29.

Wu, H. M., Tien, Y. J. and Chen, C. H. (2006). GAP: a Graphical Environment for
Matrix Visualization and Information Mining.

Ziv Bar-Joseph, David K. Gifford, and Tommi S. Jaakkola, (2001), Fast Optimal L eaf
Ordering for Hierarchical Clustering. Bioinformatics 17(Suppl. 1):S22—-S29.




