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1. Introduction

Using SelTag software the alon1999 set.txt data were analyzed. The data contain
measurements of expression levels of 2000 human cDNAs and ESTs (including sequences
homologous to some known eukaryotic genes) in colon adenocarcinoma tissues from
several patients. For some patients, expression of these RNAs was also measured in
normal colon tissues. Totally the table contains the measurements of expression in 40
tumor and 22 normal colon tissues. These data are combined into appropriate
measurement groups “Tumor” and “Normal”. Analysis consisted in building the hierarchical
clustering for tissues. It was obtained the division of tissues (experiments) into two classes.
The first class includes predominantly tumor tissues, the second one — normal. Results
were compared to the ones obtained in original paper [1].

2. Running the application and loading data.

2.1. On the application startup the “Login” dialog window appears (fig. 2.1). In this window
select the “Anonymous” mode and press the “OK” button.
Note. The “Anonymous” mode is intended for working with demo data.

I

(@ anonymous]  Registered

username: [
1N

Fassword:
(004 I Cancel |
Java Applet Witdow T f
Figure 2.1.

1. Non-registered user mode. 2. Button to run application. 3. Button to cancel the
application start.

2.2. After the application is started the main application window appears. Select the
“File>Open data” command in the main menu (fig. 2.2)
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Figure 2.2.

2.3. Once it is done, appears the “Load data” dialog window that contains the names of
files with data tables and sizes of these files (fig. 2.3.1). In this window select a file and
press the “OK” button. It will cause appearance of the “Wait” message box, which will
disappear after finishing of data loading (fig. 2.3.2).
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Figure 2.3.1.
1. Selected file with expression data. 2. Confirmation button. 3. Cancel button.
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Figure 2.3.2.

2.4. Table with the selected data will be shown in the main application window.
2.5. To load a file with genes description select the “File>Link gene data” command in the

main menu (fig. 2.5).

ggeltag
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Figure 2.5.




2.6. The “Load data” dialog window that contains the names of files with genes descriptions
and sizes of these files will appear (fig. 2.6). In this window select a file and press the “OK”
button.

Mame Size ,J
1] datarhurmaniotterman200l _setl.descr 672282
III—P 1 datathumansalon! 995 _set. descr 194616

4 .

QK Cancel
Java Applet Window T

Figure 2.6.
1. Selected file with genes description. 2. Confirmation button. 3. Cancel button.

2.7. The "Description load” message box with suggestion to use dynamic file loading mode
(fig. 2.7) will appear. Press the “Yes” button.

Description load Ed

The size of file 15 more than setted size from constraint. YWhould you like to use dynamic load?

Jawva Aapplet WwWindow

Figure 2.7.

2.8. In contextual menu of the application main table (contextual menu can be called out by
the right mouse click) the “URLs>UniGene” command will become active (fig. 2.8.1). This
command, using a web link to gene, loads a card from UniGene database for the
appropriate gene into new window of your web browser (fig. 2.8.2).
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1 Hi5933 Hsa.3004 FUTR 1 20347 H.zapiens mF  8589.4163 9164.2537 3825.705
2 R39465 Hsa. 13481 IUTR 2Za 23933 EUKARYOTIC  5468.2409 B7159.5285 BH70.3614
3 R39465 Hsa. 134581 IUTR 2a 23933 EUKARYOTIC 42634075 45883.4487 53659 9688
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23 R22197 Hsa. 3002 IUTR 1 130829 BOS RIBOSOR  5150.0137 4166.1912 19247913
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Figure 2.8.1.
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Figure 2.8.2.




2.9. To load a file with gene’s nucleotide sequences, select the “File>Link sequence”
command in the main menu (fig. 2.9).
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Figure 2.9.

2.10. It will result in appearance of the “Load data” dialog window that contains the names
of files with genes’ sequences and information on sizes of these files (fig. 2.10). In this
window select a file and press the “OK” button.

Marne Size ,J
0 datathumanialon! 999_sel seqg 3071422
1 datarhumanimotterman2001_setl.seq 11294087

" Ny

0124 cancel |
F 3
Java Applet Window
2] 2]
Figure 2.10.

1. Selected file with genes description. 2. Confirmation button. 3. Cancel button.




2.11. Further the “Description load” message box with suggestion to use dynamic file
loading mode (fig. 2.11) will appear. Press the “Yes” button.

Dezcription load

The size of file is more than setted size from constraint. YWhould you like to use dynamic load?

Java dpplet Window

Figure 2.11.

2.12. In contextual menu of the application main table (contextual menu can be called out
by the right mouse click) the “Show sequence” command will become active (fig. 2.8.1).
This command calls out the window with nucleotide sequence of a gene (fig. 2.12).

& U14973 : qil550026|gblUu14973.1[H5U14973 Human ribozomal protein 529 mBMA, complete cds
TTTTTACCTCGETTGCACTGCTGAGAGCAAGATGEGETCACCAGCAGCTGTACTGGAGCCACCCOGCGAA A LT =
TCGGCCAGEGTICTCGCTCTIGTCGTGTCTGTTCALACCGGCACGETCTGATCCGGEAA ATATGGCCTCAL
TATGETGCCEGCCAGTGTITCCETCAGTACGCGA A GGATATCGGETITCATTAAGTTGGACTA A ATGCTCTTC
CTTCAGAGGATTATCCGGGGCATCTACTCAATGAA LA ACCATGATAATTCTTTGTATA

i off

IJava Applet Windaw

Figure 2.12.

2.13. To retrieve a description of loaded data, select the “File>Data description” command
in the main menu (fig. 2.13).
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Figure 2.13.




2.14. 1t will result in opening of a document with description and list of files for data
"alon1999 set" from the Softberry server (fig. 2.14).

/3 alon1999_set - Microsoft Internet Explorer i ] 4]

®akin  [paska Bua  MsbpadHos  Cepeuc  Cnpaexa | :;','
A O L r ¥ o i3

eHaaaﬂ - e - \ﬂ \ELI (nl 7 Maomck ‘:_:'\f:’ Mz6paHHoe ‘gti - = -

Aapec I@ htkp:f v, softberry rufselbag/descrfalon1999_set, hml j Mepexoa |Links & '@ -

-

alon1999 set

Al data has been taleen from the article: T Alon, I Barka, D A Wotterman, K. Gish, 3 Tharra, D Mack, and & T Levine "Broad patterns of gene expression
revealed by clustering of tumor and normal colon tissues probed by oligonuclectide arrays”, Proe, Matl Avad. Sei TTEA, 96 (12), 6745-6730 (1959
[ MEDLINE abstract, FIAS full text ].

Diata contain the measured expression levels for 2000 buman cDI Az and ESTs (including the secquences that are homologous to some known eubaryotic genes) i
colon adenocarcinemas from several patients. For some patients, the expression of these EIAs was also measured in normal colon tissues. Totally, the table
containg expression measurements for 40 tumorous and 22 normal colon tissues. These data are combined in appropriate groups: "Tumot" and "INormal".

Onginal data has been taken from the site Microarray Databases (Nowvember 2002 ) Data pertaning to the article “Broad patterns of gene expression revealed by
clustering of tumor and nermal colon tissues probed by oligonuclectide arravs’ page. Expression data are taken from the [2000 himl, file, displayed on this page.
The order and numeration cotrespond to data frotn the tissues hirnl, file with '-' symbol. Names of normal tizsues begin with letter "IN". Secuences' identifiers have
been taken from the names hml, file also displayed on this page (the order of ID's corresponds to that in the I2000.html file). On formation of SELTAG data, the
columns 1 and 2 of the file were interchanged. The resulting file of data m SELTAG format (alon19%9 set txt) has been formed by direct integration of sequences’
desenptors (felds F1-F&) and data on expression (felds F7-F&3).

The SELTAG software was used for erarchical clustering of experiments form the "alon1999_set” by means of various agglomerative approaches. The results are
represented in the alon1999_zet. doc file are in accordance with that in the article Alon et al (1985).

Complete st of files for "alon1999_set” data that are on Softberty server:

| File | Size | Description
lalonl999 settwt [1,471 kb Data in SELTAG format

alon1999 set descr 191 kb %::;igircff;?;fﬁ:;gfggf;f;)GE“B‘"‘“k AC, field F1
|alon1999 set.seq | 2,999k |Genes' secuences in FASTA format

alonl999 set examplepdf [ 523 kb [Example of data analysis by mean of SELTAG (pdf)
@on1999 set_example htmt | 31kb |Example of data analysis by mean of SELTAG (html)
alon1999 set 12000 orit  |1,806 kb [Original 'T2000" file with data on genes cxpression
|alon1999 set names ol izt |531 kb |Ori\gj.nal "names" file with sequences' descriptors
|alon1999 set HSsues ofitEt |l Jlds] |Origjnal "tigsues” file with tissues marking

|alon1999 set descr orifst |3 Jlds] |Descript10n of original data

lalon1999 set paperpdf [732 kb [Original article Alon et al (1999)

Back to all dataset page

&l l_l_l_l_l_lc Inkernet
Figure 2.14.
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3. Hierarchical clustering of experiments.

One of the approaches for revealing clusters of genes with similar profiles of
expression is the method of hierarchical clustering [2]. Such an analysis is based on
building of binary tree for experiments by defined metrics of distances between them. Each
knot of a tree connects two child knots, lengths of branches correspond to distances
between expression profiles in experiments.

This chapter contains description of the building of trees for fields with use of various

methods of hierarchical clustering
original ones [1].

as well as comparison of obtained clustering results with

To perform the claimed task it is necessary to do the following:
3.1. Select the “Clustering>Build tree for fields” command in the main menu (fig. 3.1).

M= E3
Fie Edt View Seect Group [ Graph Options Help : :
1 2 Correlations vl o4 5 2 =
Mame EEBIEN]  Clustering Build free for genes | Gern | M3
1 |Hsa3004 |H55933| Prnchelcomponent  Findgene's chislers H.sd b&10.325
2 |Hsa13491 |R39465  TUTR v EUK DE0.6545
3 |Hsa13491 |R39465  FUTR gl D tree foc flelds EUH 1566.315
4 |Hsa3r254 |Resasz  FUTR 7 SER pr2.8161
5 Hsza. 541 1145373 gene 1 Hurd B10.2048
Figure 3.1.

3.2. It will cause opening of the “Tree calculation setup” dialog (fig. 3.2). For the beginning,
choose fields that will be used for calculation. To do this press the “Fields” button (fig. 3.2).

SELTAG: tree calculabion zetup

1
— Selectflelds — = — Tree options
Fields... 1 (00of68 selected ) Distance type:
Correlation setup |1 -Rii =
Correlation type [Pearson r = Clustering rule:
[UPGMA |
[ leaveie:
File name: 0K | Cancel |
Java Apolet Window
Figure 3.2.

1. Button for opening of the “Field selection” dialog window.




3.3. The “Field selection” dialog (fig. 3.3) that is purposed for fields selection will appear. In
the current example, all experiments are involved in calculation. Press the “Select all
experiments” button.

Field Selection E3
Fields
[+ [Field types fitering! T =
ORD N1
T2
STRING M2
T3
N3
T4
™ Field groups filtering N4
S T5
anmma Mﬁ
TG
ME _ﬂ
Irvert selection |
sElEtlE | L 2
Unselect all
vert el ecton |
Select all experiméris |
Unselect 2 |
Ok | Cancel |
Java Applet Window

Figure 3.3.
1. Fields selection list. 2. Button for selecting of all fields with data on experiments.




3.4. It will result in selecting of all fields that contain expression values (fig. 3.4). Press the
“OK” button

Field Selection

Fields
[ Field types fitering

WORD
STRIMNG

[ Field groups filtering

Imvert selection |

E|
LFJ I i Select all experiments |
QK I Cancel | _

Java Applet Window

Unselect all |

Figure 3.4.
1. Selected fields with data on experiments. 2. Confirmation button.

3.5. In the “Tree calculation setup” dialog, alongside to the “Fields” button, the information
on number of selected fields will appear (fig. 3.5).

SELTAG: tree calculabion setup
1
— Selectfields = | — Tree options 3
F-eld5| (62 of 68 selected ) Distance type:
Correlation setup 2 |1 -Rij E
Correlation type [Pearson r = Clustering nule: 4
|UPGMA =]
™ covet
File name: Ok | Cancel
Java dpplet Window Iﬁ
Figure 3.5.
1. Information on number of selected fields. 2. List of correlation types. 3. List of distance
types. 4. List of clustering rules. 5. Confirmation button.




3.6. Further actions are required:
3.6.1. To choose the appropriate variant from the “Correlation type” list (fig. 3.6.1.).

Correlation type IF'earsu:unr EI
Spearman r
Kendall tau
Figure 3.6.1.

3.6.2. To choose the type of distances (that are calculated in dependence on
correlation coefficient Rij) from the “Distance type” list (fig. 3.6.2.).

Distance type:

[1-Rij =l

Figure 3.6.2.

3.6.3. To choose the clustering method from the "Amalgamation rule" list (fig.
3.6.3.).

Clustering rule:

UPGMA =]

T
Mearest neighbaur
Furtherst neighhour
WP G A,

Figure 3.6.3.

3.6.4. To press the “OK” button.
Example of settings is shown on fig. 3.5.

3.7. It will cause the “Tree Diagram” dialog with obtained fields tree diagram to appear. On
figures 3.7-3.10 the diagrams obtained with use of different knot binding ways are shown.
To build the diagrams the following parameters shown on fig. 3.5 (Pearson’s correlation
and 1-Rij type of distance) were used. The figure 3.7 represents the results of using the
UPGMA knots binding way, the fig. 3.8 — the WPGMA one, the fig 3.9 — the Furthest
neighbor type, and the fig 3.10 — the Nearest neighbor one.
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On all diagrams shown the tissues are clearly divided into cancerous and normal
ones, and for all diagrams the clusters of normal tissues contain the cancerous tissues
T30, T33 and T36, while the clusters of cancerous tissues include the normal ones N34 (for
all 4 diagrams) and N8 (for those built with use of Furthest neighbor and UPGMA types)
that is in accordance to results obtained by Alon et al., 1999. Three diagrams (UPGMA,
WPGMA and Furthest neighbor) contain a small cluster of N36, T2, T37 and T40 tissues

that is stably being excluded from common pull.

On comparison of contents for diagrams built with use of UPGMA, WPGMA and

Furthest neighbor methods, it is clear that (table 1):

e The first cluster of normal tissues (N1) contains the common for all methods tissues
N3, N4, N9, N10 and N12. In the article for this cluster described N3, N4, and N10
ones.

e The second cluster of normal tissues (N2) contains the common for all methods
tissues N1, N11, N27, N28, N29, N32, N33, N35, N39, and N40 as well as
previously mentioned T30, T33 and T36. In the article for this cluster described N1,

N11, N28, N32, N35, N39 and T30, T33 and T36 ones.




e The cluster of cancerous tissues T1l contains the common for all three methods
tissues T5, T6, T9, T10, T12, T20, T21, T24, T26, T29, T31, T32 and T34, and
content of this cluster is identical for WPGMA and Furthest neighbor methods.

e The cluster of cancerous tissues T2 contains the common for all three methods
tissues N34, T1, T4, T11, T14, T15, T16, T17, T18, T19, T23, T27 and T39, and
content of this cluster is identical for WPGMA and Furthest neighbor methods.

e The cluster of cancerous tissues T3 contains the common for WPGMA and Furthest
neighbor methods tissues T3, T7, T8, T13, T22, T25, T28, T35 and T38.

Thus, the analysis of clusters content by the methods described shows the stability of data
clustering process.



Table 1: Content of clusters for methods UPGMA and Furthest neighbor (FN), and for
results described in the article. In the “original” columns the order of cluster fields
corresponding to tree is shown, the “sort” one contains the fields sorted by numbers.
Clusters enumeration corresponds to that on figures 3.8-3.10. The numbers for normal
tissues that are included in cancerous cluster, as well as that for cancerous ones that are
included in normal cluster, are shown in red.

Cluster paper UPGMA FN WPGMA
name original sort original sort original sort original sort
T16 T1 T12 T3 T32 T5 T12 T5
T28 T4 T9 T5 T34 T6 T9 T6
T13 T5 T10 T6 T31 T9 T6 T9
T9 T8 T5 T7 T26 T10 T29 T10
T21 T9 T32 T8 T24 T12 T20 T12
T35 T10 T31 T9 T21 T20 T34 T20
T10 T13 T34 T10 T12 T21 T26 T21
T1 T27 T15 T26 T12 T10 T24 T24 T24
T8 T16 T24 T13 T5 T26 T21 T26
T5 T21 T21 T20 T9 T29 T32 T29
T4 T26 T22 T21 T29 T31 T31 T31
T1 T27 T13 T22 T20 T32 T10 T32
T15 T28 T8 T24 T6 T34 T5 T34
26 T35 T7 T26
T3 T29
T29 T31
T20 T32
T6 T34
T17 N34 N8 N8 T19 N34 T19 N34
T25 T14 T25 N34 T15 T1 T11 T1
T18 T17 T19 T1 T17 T4 T23 T4
T23 T18 T11 T4 T16 T11 T1 T11
T31 T20 T23 T11 T14 T14 T16 T14
T20 T23 T1 T14 T11 T15 T17 T15
T2 N34 T24 T16 T15 T23 T16 T15 T16
T24 T25 T17 T16 T1 T17 T14 T17
T29 T29 T15 T17 T18 T18 T18 T18
T38 T31 T14 T18 T4 T19 T4 T19
T14 T32 T18 T19 N34 T23 N34 T23
T40 T38 T4 T23 T39 T27 T39 T27
T32 T40 N34 T25 T27 T39 T27 T39
T39 T27
T27 T28
T38 T35
T35 T38
T28 T39




T39 N8 N8 N2 T25 T3
T11 N12 T38 N6 T22 T7
T6 T3 T35 N8 T13 T8
T19 T6 T28 T3 T8 T13
T3 T12 T7 N6 T7 T7 T22
T22 T11 N2 T8 T3 T25
T34 T12 T25 T13 T38 T28
T7 T19 T22 T22 T35 T35
N8 T22 T13 T25 T28 T38
T3 T34 T8 T28
N12 T39 T7 T35
T3 T38
N4 N2 N7 N3 N4 N3 N4 N3
N33 N3 N4 N4 N12 N4 N5 N4
N7 N4 N5 N5 N9 N9 N10 N5
T37 N5 N10 N7 N10 N10 N3 N9
N5 N7 N3 N9 N3 N12 N12 N10
N1 N27 N10 N12 N10 N9 N12
N3 N27 N9 N12
N2 N29
N40 N33
N36 N36
T2 N40
N29 T2
N10 T37
N9 N1 N33 N1 N39 N1 N33 N1
T30 N6 N35 N2 T33 N5 N35 N2
T36 N9 N27 N6 N1 N11 N27 N6
N6 N11 N40 N11 N32 N27 N40 N11
T33 N28 T36 N27 T30 N28 T36 N27
N11 N32 N29 N28 N1l N29 N29 N28
N1 N35 N28 N29 N5 N32 N28 N29
N2 N39 N39 N11 N32 N33 N33 N11 N32
N28 T30 N39 N33 N35 N35 N39 N33
N35 T33 T33 N35 N27 N39 T33 N35
N32 T36 N1 N39 N40 N40 N1 N39
N32 N40 T36 T30 N32 N40
T30 T30 N29 T33 T30 T30
N6 T33 N28 T36 N6 T33
N2 T36 N2 T36
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