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Expert Mode Manual

This document will guide you through a step by step tutorial showing the capabilities of
GENECBR to setup and save an optimized configuration able to automatically classify
new samples in Diagnostic Mode.



Contents

Case Bases IN GENECBR .........oiiii e 1
WEICOME 10 GENECBR ...t bbbt 3
CASE BASE IMENU ...ttt ittt ettt ettt e b e et e e s be e et e e sbe e e nbeesbeeenbeeneneenns 4
L0AdING @ CASE DASE ....ecvveieecieeee ettt ns 4
SAVING @ CASE DASE ...t e 5
NOFMAIZE QAL ... i bbb 6
Filtering genes and/or SAMPIES ..........ooiiiiiiiiie e e 7
ClOSING @ CASE DASE .....veeveeieciiecie ettt e s te e e eneenneeneenee e 8
DFP MENU ... e bbb 10
Calculate Membership FUNCLIONS .......ccvoiiiieieee e 10
Calculate FUzzy DISCretiZatiON.........c.couiiieiieiie et 11
Calculate FUZZY PATEINS ........oviieieiie e 14
GBS IMBNU .ttt b e et e bt e s a e e et e e b e e e bt e sne e e b e e nneeanne e e 18
Create GCS NEIWOIK .......voieieciee et nre s 18
TESE GCS NEIWOTK ..ottt 19
CBR IMEBNU ..ttt b ettt b et e e be e sre e e beesbeeente e e 23
CrEate CBR... ..ot n e 23
[0 To O = PSSR 27
[ Lo o301 1= T OSSR 28
Update NetEXplorer Database ...........cocvoiiiiiiiiieieseseeeeee e 28
GENECBR HEID .ot 30
VISIT WWW.GENECHIONG ...ttt bbbt 30
AAVANCE MOUUIES ..o bbb ens 32
LOG MOAUIB ...ttt 32
GSH CONSOIE ...ttt bbbt e e 32
NELEXPIOrer DB QUETY ..ottt 32
EXItING GENECBR ..ottt ettt ra e sne e re e e e 34

BIDHOGIAPNY ..o 35



GENECBR

Case Bases in GENECBR

Case bases (or datasets) are the main piece of information in GENECBR. Every analysis
with GENECBR starts with some loaded case base. A case base holds information about
gene values (also called "features”) of various patients (also called "exemplars") with a
given (or unknown) disease type. These data are structured in the following form:

Each patient (column) has:

e Name [text].

o Class or disease type [text]. The disease type can be unknown. In fact, one of the
main features of GENECBR is to predict the correct type of a new microarray
sample.

e Other meta-data values [text]. Like age, sex, karyotype, etc., (irrelevant to any
GENECBR calculation).

Each gene (row) has:
e Unique identifier [text]. Don't think in real gene identifiers, only a unique value
in the case base.
e Symbolic name [text].

Each cell in the matrix (patients x genes) has:
e Expression value of each gene [decimal number].

Internally, GENECBR works with text-based, comma-separated files (like csv) to
load/save case bases. These files must be in a specified, but simple, format. A
GENECBR case base file has the following format:

The first line contains:
e First column: "UNIQID" [text, different in all lines].
e Second column: "NAME" [text].
e Other columns: patient names.

The "Class" line holds the disease type of each patient:
e First column: "#" [text].
e Second columns: "Class" [text].
e Other columns: patient's disease name [text]. If the disease type is unknown, it
stores a blank space.

Metadata lines: holding human readable meta-data about patients.
e First column: sharp character (#).
e Second column: meta-data's name [text]. For example age, sex, karyotype, etc.
e Other columns: values of this meta-data variable for each patient [text].

Other lines:
e First column: a gene identifier [text]. GENECBR does not use any namespace like
NCBI gene IDs. You can put here any, but unique, ID.
e Second column: a gene name [text].
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e Other columns: gene expression values for each patient, one column per sample
[decimal number, the decimal separator is a dot (.)].

Here is an example of this file:

UNIQID,NAME, 05204 ,00185,06667 ,00139, 10557
#,Class,APL,AML_with_inv_16,Monocytic_AML,Other_AML,Other_AML
#,Age, 38,32,20,31,36

#,Sex,F,M,F,M,M

#,FAB/WHOa ,M3 ,M4Eo0 ,M5,M2 ,M4

#,FISH studiesb,PML/RARa,CBFB/MYH11,MLL deletion,Normal,Normal
1,AFFX-BioB-5_at,6.694213,6.336728,7-.329081,6.772725,8.209366
2,AFFX-BioB-M_at,7.805106,7-.540492,8.859062,7.906347,9.578459
3,AFFX-BioB-3_at,6.827084,6.975979,8.071633,7.151519,8.379385

22283,222384 _at,3.754731,3.746064,4.008511,3.806199,4.116638

In order to correctly follow this step-by-step tutorial, GENECBR is now distributed with
sample microarray data collected from Gene Expression Omnibus and stored as several
GENECBR case base files. Details about the original dataset can be found in

Gutiérrez,NC. Lopez-Pérez,R. Hernandez,JM. Isidro,l. Gonzélez,B. Delgado,M. Fermifian,E. Garcia,JL.
Vazquez,L. Gonzalez,M. San Miguel,JF. (2005) Gene expression profile reveals deregulation of genes
with relevant functions in the different subclasses of acute myeloid leukemia. Leukemia. 19(3), 402-9.

The Leukemia dataset contains bone marrow samples from 43 adult patients with newly
de novo diagnosed AML. All samples contained more than 80% blast cells. The median
age was 36 years (range 14-70 years). Patients were classified according to the WHO
classification into 4 subgroups: (i) 10 APL with t(15;17) confirmed by FISH studies
with LSI PML/RARA probe (Vysis, Stuttgart, Germany), (ii) 4 AML with inv(16)
confirmed by FISH analysis with LSI CBFB probe (Vysis); (iii) 7 acute monocytic
leukemias and (iv) 22 non-monocytic AML without recurrent cytogenetic
translocations. Each microarray experiment stores 22,283 expressed sequence tags
(ESTs) corresponding to the expression level of thousands of genes measured using
Affymetrix - GeneChip® Human Genome U133A.

Based on the previous commented dataset, GENECBR contains the following case base
sample files:

Leukemia_full_43.csv | Original dataset in GENECBR format.

Leukemia_trn_31l.csv | 31 samples from existing pathologies for training purposes
in GENECBR Expert Mode operation.

Leukemia_test_12.csv | 12 samples from existing pathologies for test purposes in
GENECBR Expert Mode operation.

Leukemia_test_0Ol.csv | 1 sample for test purposes in GENECBR Diagnostic Mode
operation (see Diagnostic Mode manual).
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Welcome to GENECBR

The welcome screen provides an entry-point and interface to the GENECBR system. If
you are a new user, probably you want to go to the GENECBR help or visit the
application portal on Internet.

x|
Welcome to Expert Mode!

If you are new to geneCBR, please see the geneCBR help.

LJ-JI geneCBR Help

(‘_ﬁ Visit www .genechr.org

|:| Don't show this message again

Once you are familiar with the tool, you can get up and running faster by disabling the
welcome screen in the bottom of the dialog box.
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Case Base menu

-‘E‘ Loading a case base

R i R %Z:zcﬂzze DFP GCS CER
Note: be sure of selecting a text file in the [ ) LosdCaseBase... |
GENECBR file format. Otherwise you will get an 0
error during the load process. — o

%- Close Case Base

To load a case base from a GENECBR case base file you have to go to the Case Base-
>Load Case Base... menu and select a file in the file chooser dialog

X

LookIn: [E] case_BasEs +]
Edcvs
Leukemia_full_43.csv
Leukemia_test_01.csv
Leukemia_test_12.csv
Leukemia_trn_31.csv

File Mame: |Leukemia_trn_31 .CsV

5

Files of Type: |{.csv) geneCER Case-Base File

Next, you will see a progress dialog bar while the case base is loading. If some mistake
is detected in the case base file, you will get an error during the load process.

Load Case Bage... =X

.
@3

reading file

Finally, you will be prompted for a name to assign to the new case base.

Input 4

Case Base name:

|Case Baze [1] (Leukemia_trn_31.cav) |

As a result, you will see the loaded case base in both the Operations tree (left) and the
Results Area (right).
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geneCBR - Case Base [1] (Leukemia trn 31.csv) L I 4
Case Base DFP GCS CBR Help
S2© 8L FHY {4 2o
Operations 4 Results Area
& geneCBR Case Base [1] (Leukemia_trn_31.csv) & |
=] e‘ Load Case Baze
B ?,' Case Base [1] (Leukemia_trr L.j Lj
Exemplars: 31
Features: 22938 FEATURE 00185 00355 07644 05204 10222 12366
= "L‘ data Categary AML_with_in... [AML_with_in... |AML_with_in... APL APL APL .
- Iy Age 32 47 21 35 40 43
G APL Sex W i I F M M
L_f__"‘ AML _with_inv_16 FABMHOa IM4Ea M4Eo IM4Eo M3 M3 M3
LJ__“, Monocytic_AML Karyowpg Y (15,171 2;... |47 46 XX 51712, .
b FISH studiesh CBFBMYH11 |CBFBMYH11 |CBFBMYH11 PMLIREARa PMLRARa |P|.|I.RARa hd
(_:_j Other _AML | ‘l | >
FEATURE 00185 00355 07644 05204 10222 12366
AFFX-BioB-5_at 6.336728 6.915324 7.511665 6694213 |E_55|}1 43 6207033 ~
AFFX-BioB-M_at  |7.540492 3.035106 3.559462 7.805106 |752&|\21 7140521
AFFX-BioB-3_at 5.975979 7291989 5.002574 6.527054 |S_?75998 BATE414
AFFX-BioC-5_at 8.272536 3.690553 9.370164 3.562031 |B_283T 5015686
AFFX-BioC-3_at 7675126 7 856769 3.756554 7957099 |75231 T3 7.322256
AFFX-BioDn-5_at  |5.263266 5532518 9.173474 5143035 5.097173 TIT2572
AFFX-BioDn-3_at  |11.026385 11.296515 11.890035 11.436912 11.059243 10.733903
AFFX-Cre¥-5_at 11376133 11677554 12.094003 11.915892 11.4435832 11.279778
AFFX-Crex-3_at 12.28627 12201475 12.85621 12560827 12102243 11.594494
AFFX-DapX-5_at  |3.542935 3586101 3.589442 3568412 3.579753 3596619
AFFX-DapX-M_at |3.518534 4175973 4.093758 3935836 3.9581575 3.50304
AFFX-DapX-3_at 3.407654 362218 3.485259 3569486 3.455543 34053144
AFFX-Lys¥-5_at  |3.48563 3331314 3.55621 3578017 3.455994 3526943
AFFX-Lys¥-M_at |4.092132 4202077 4.260011 425123 4.035584 414307
AFFX-Lysx-3_at 3.559855 3.799437 3.700862 3872286 3.590803 3631591
AFFX-Phex-5_at  |3.720744 3.81924 3.82239 389592 3.795354 368903
AFFX-PheX-M_at 3512212 3.545302 3.55263 3633266 3.696306 3.544991
AFFX-Phex-3_at 5.543109 5.512575 5.506945 5433741 5.638178 548935
AFFX-Thri-5_at 3872873 4.213952 3.9043 4.006474 3.947611 3.880761
AFFX-ThrX-M_at  |3.542332 3.924942 3.920263 3786717 3717527 374643
AFFX-ThrX-3_at 4509464 4 722052 4.505205 4559589 4.545405 4504569
AFFX-Trpn¥-5_at  |3.893258 4.094304 4.221455 4.0956 39511 4054445 oS
<] r sy M - r  [#]
s 4
IgeneCElH

The tabular view (right) shows a textual representation of the case base data. There are
two tables: one for the meta-data information provided (up) and another for the gene
expression values (bottom).

ﬁ Saving a case base

aeneCBR - Cage Base [1]ilLe
Case Base | DFP GCE CER

Note: by default, GENECBR stores the case base in & Losd Case Base...
the installation path directory. Be sure you select [ save CaseBase..
the correct path. — ¥ Normaize... [

7 Fiter...

% Close Caze Base. .

To backup a case base you have to go to the Case Base->Save Case Base... menu
and select the case base you want to save.
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x|
Saves a Case Base to a File
ii/, select case base: |Case Base [1] (Leukemia_trn_31.csv) |

[V )[R |

Then, you have to provide a destination filename.

x
saven: [ case_pases [~]
Elcvs

Leukemia_full_43.csv
Leukemia_test_01.csv
Leukemia_test_12.csv
Leukemia_trn_31.csv

File Mame: |Leukemia_trn_31 _backup .csv| |

Files of Type: |(.csv) gen=CBR Case-Base File |

During the backup process you will see a progress dialog bar.

Save Case Base.. =X

e
o | |

[pnpp—
[

Normalize data

neneCBR - Case Base [11{Le:

. R Case Bage | DFP GCS CER
Note: The normalize operation produces a new D LostcaseBase... |
case base leaving intact the original one.

ﬁ ';|| Save Case Baze...

| .....

-
7 Filter...

% Cloze Caze Baze...

To normalize gene expression data between two given values you have to go to the

Case Base->Normalize... menu, specify the case base you want to normalize and
indicate the min/Max threshold values.
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% Normalize Case Base x|

Normalizes a Case Base between two values
]

| select case base: |Case Base [1] (Leukemia_trn_31.csv) |
=

win: [-1.0 |

Max: [1.0 |

[V [ X ]

Next, you will see a progress dialog bar meanwhile the normalization process is
executed.

Hormalize...

=~
Lt

(Calculating min and max values
Creating normalizad Case Base

[<IT>]

Finally, you will be prompted for a name to assign to the new case base.

Input =X

Caze Baze name:

|Case Basze [2] (Mormalized)

As a result, you will see the normalized case base in both the Operations tree and the
Results Area.

- . )
~ | Filtering genes and/or samples
neneCBR - Case Base M1 (Le
. Case Base | DFP GCE CER
Note: GENECBR can select genes and/or patients  LoeacaseBase.. |
to produce a new case base. The filter operation 6 T save Cass Base.
produces a new case base leaving intact the — 1 Mormaize... \
original one. T Fiter.
g?) Cloze Case Baze..

To filter genes and/or patients you have to go to the Case Base->Filter... menu,
specify the case base you want to filter and multiple select genes and/or patients.
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x
Filters a Case Base selecting a subset of Exemplars and/or Features
==,
FE:.? select case base: |Case Base [1] (Leukemia_trn_31.csv) |
2
- fitters: O [x]

12366 || |207945_s_at Rad
13053 207946 _at

13223 207949_s_at

14217 | | |2o7eso_s_at

14395 207951 _at

06667 207952 _at

09949 207953 _at

12381 207954 _at —
13701 207955_at

13774 207856 _x_at

00139 207957 _s_at

10557 207955 _at

13296 207959 _s_at

13451 207960_at

14390 207961 x_at

14695 207962 _at

15443 || [207963_at

00170 207964 _x_at

0&209 207965 _at

07297 || |2o7986_s_at |
nnnnn i ANTOAET ot i
V’ Accept | ‘ % Cancel ‘

Next, you will see a progress dialog bar meanwhile the filter process is executed.

Filter... = X

.
b= 3=
2

Copying exemplars

If you did not specify a name for the filter you have executed, GENECBR will prompt
you for a name.

Input =X
COperation Mame:
[Fitter (111

The new filtered case base needs a name, so you have to provide it using the following
dialog.

Input =X
Caze Baze name:

[caze Base [3] (Fiter=d)]

As a result, you will see the filtered case base in both the Operations tree and the
Results Area.

g

Closing a case base




GENECBR

aeneCBR - Case Base [1] (Lex

A Caze Baze | DFP GCS CER
Note: You can free memory in GENECBR by D losacasemsee.. |
closing unused case bases. T save CaseBase..

£ranm
Y t‘.NormaIize...
B

-

7 Filter ...

| % Cloze Case Baze... |

To close an open case base you have to go to the Case Base->Close Case Base...
menu and specify the case base you want to close.

x
Closes a Case Base
ii/ select case base: |Case Base [2] (Mormalized) |

[V )[R |

It will disappear from both the Operations tree and the Results Area.
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DFP menu

"1&- Calculate Membership Functions

Casge Base [1] iLeukemia trn 31.csv)

. DFP | GCS CBR Help
NOte by default, GENECBR deflneS three o | orx-(:alculate Membership Functions...
linguistic labels (Low, MEDIUM & HIGH) but you g I cacute ruzzy piscretzatn..

can personalize this functionality. -

W Calculate Fuzzy Patterns...
AT mms Faes TT

To automatically calculate the membership function for each gene you have to go to the
DFP->Calculate Membership Functions... menu. Inthe input dialog you can select
the source case base, the number of membership functions you want to use and tick the
check box if you want to skip odd gene expression values.

¥ calculate Membership Funtions x|

This step computes membership functions to fuzzy sets for each feature. Please select which membership
functions you want to create for each feature. By default, geneCBR. provides three predefined membership
functions: Low, Medium, High

F—-s.
w | select case base: |Case Base [1] (Leukemia_trn_31 .csv}|
=

Mame Class Mame Color
Low es uvigo.ei.sing.geneCBR. dfp LowExpressionLevel Add
Medium es uvigo.ei.sing geneCBR.dfp MediumExpressionLewvel | ]
High &5 uvigo.i sing.gensCER.dfp HighExpressionLevel | Remave

[%] skip odd values, skip factor:

[V ] [ |

Next, you will see a progress dialog bar meanwhile membership functions are
calculated.

Calculate Membership Functions... =X

.
@3

Calculating Membership Functions

As a result, you will see the membership functions in the Results Area. You can select
multiple genes and graphically view the shape of its membership functions. Moreover,
you can activate the grid by default and exemplars by default options in order to
represent in the same figure the existing patients ordered by their gene expression
values.

10
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neneCBR - Membership Functions 11
Casze Base DFP GCS CBR Help

3TBIT

Operations

= | @

4
»

f*‘ gen=CBR
B % Load Case Base
B Lo
B "‘: Case Base [1] (Leukemia_trn |

. Exemplars:31

Features 222568
ey
B | data

o aeL
) AML_with inv_16
QJ Monocytic_AML
QJ Other_AML
2 % Fiter (1]
T Fi
B G",‘ Case Base [3] (Fittere

B 4/ X Membership Functions [1]
Low
Medium
High
Skip odd: true
Skip factor: 3.0

[<] |

Results Area

£ 4

E @

Case Base [1] (Leukemia,

_31.csv)

I Case Base [3] (Fittered)

AFFX-Thr-3_at
AFFX-Trpnx-5_at
AFFX-Trpn¥-M_at
AFF¥-Trpn¥-3_at
AFFX-HUMISGF3AMITI3:
AFFX-HUMISGF3AMITSS
AFFX-HUMISGF3AMI7E3
AFFX-HUMISGF3AMITI3:
AFFX-HUMRGEM10093_5
AFFX-HUMRGEM1 0093 _
AFFX-HUMRGEM10095_3
AFFX-HUMGAPDHM3319
AFFH-HUMGAPDHM3319
AFFX-HUMGAPDHM3319
AFFX-HSACO7/X00351_5
AFFX-HSACOTX00351 _M|
AFFX-HSACO7/X00351_3
AFFX-M27830_5_at
AFFX-M2T330_M_at
AFFX-M27330_3_at
AFFX-hum_alu_at
AFFX-r2-Ec-hioB-5_at
AFFX-r2-Ec-hioB-M_at
AFFX¥-r2-Ec-hioB-3_at
AFFX¥-r2-Ec-hioC-5_at
AFFX-r2-Ec-hioC-3_at
AFFX-r2-Ec-hioD-5_at
AFFX-r2-Ec-bioD-3_at
AFFX-r2-P1-cre-5_at
AFFH-r2-P1-cre-3_at
AFFX¥-r2-Bs-dap-5_at
AFFX¥-r2-Bs-dap-M_at
AFF¥-r2-Bs-dap-3_at

[1>]|*

l Membership Functions [1] S'6|

grid by defautt IE exemplars by default IE

T T Df

127

10 7

0g A

0E

04

0z A

AFFX-Trpn¥-3_at

an

AFFX

12 7

10 4

08+

0E

04+

0z -+

35 166

Loy {p: 364, A 0.09)

-r2-Bs-dap-M_at

—Mediurm {p: 3.74 & 0.09)

——High {p: 3.82, & 0.09)

on

332 EX)

Lowy {p: 344, 40100

—Mediurm {p: 3.54 & 0.09)

——High {p: 3.63, & 0.09)

rs g
(gen=CBR

| | Calculate Fuzzy Discretization

Note: by default, GENECBR defines two overlaps
between each linguistic label different from Low
personalize

& HIGH,
functionality.

but

you

can

this

O

Membership Functions [11
DFP | GCS CER Help

#x Calculate Membership Functions...

:| |:| Calculste Fuzzy Discretization...

W Calculste Fuzzy Patterns...

To automatically assign a discretized linguistic label for each gene you have to go to the
DFP->Calculate Fuzzy Discretization... menu. Inthe input dialog you can select
the source case base, a set of membership functions previously calculated, the level of
overlap between membership functions and a threshold (6 value) for assigning a given
label to a specific gene expression value.

11
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; Calculate Fuzzy Discretization

This operation discretizes the data, that is, all numeric value will be mapped to a
discrete, symbolic value. You will need to use Membership Functions calculated
previously.

Ei / select case base: |Case Base [1] (Leukemia_trn_31.csv) |

ﬁ- Membership Functions: |Membership Functions [1] |
overlapping: |2 |
& value: |D.5 |

Alphabet Definition

Discrete Value Digplay Label Color
0 Low |
1 LowMedium | |
2 Meium |
3 MediumHigh ]
4 High | 1

‘ VAccept H %Cancel

Next, you will see a progress dialog bar meanwhile the discretization process is
executed.

Calculate Fuzzy Discretization... =¥

.
‘e |

Calculatiy Fuzzy Discretization

Once the process is terminated, you have to assign a name to the new discretized case
base.

Input =X
Caze Baze name:

[caze Base [2] Dizcretized)

Finally, you will see the new generated case base in both the Operations tree (left) and
the Results Area (right).

12
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neneCBR - Case Base [4] (Discretized) = F X
Casze Base DFP GCS CBR Help
DEPLEY FuY L4 ra
Operations 4 Results Area
»
PR Case Base [1] (Leukemia_trn_31.csv) I Membership Functions [1] l Case Base [4] (Discretized) ® |
had Case Base
;I' Case Base [1] (Leukemia_trn_31 .csv) Eﬁ Lﬁ
Exemplars:31
Features: 22288 FEATURE | omes | oo3ss | ove44 | o0s204 | 0222 | 12386 | 13oss | 13z
j data Category AML_with_in... | AML _with_in... &ML _with_in
Age 32 a7 21
8’3 APL Sex M M M
8_33 AML_with_inv_16 FABMHOa M4EQ M4EQ M4EQ
% Monocytic_AML Karyotype MY (15171 2;..."47
FISH studiesb CBFBMYH11_|CBFBMYH11 |[CBFBMYH11
% Other _AML | < w |
? Fitter [1]
& @ Case Base [3] (Fitered) FEATURE | omes | 00355 | oO7e44 | 05204 | 10222 | 12386 | 13058
AFFX-BioB-5_at Low Medium High
F Membership Functions 1] AFFX-BioBM_at  Low Medium High
Low AFF¥-BioB-3_at Low Medium High
Mecium AFFX-BioC-5_at Low Medium High
High AFF¥_BioC-3_at Low Low High
Skip odd: true AFFX-BiODNn-5_at  lLow NaN High
Skip factor: 3.0 AFFX-BioDn-3_at  Low Low High
B _ AFFX-CreX-5_at Low Low Medium
Overlapping: 2 AFFX-CreX-3_at Low Low High
605 AFFY-Dap¥-5_at Low Medium Medium
=] @ Case Base [4] (Discretized) | ||AFFX-DapX-M_at  [Low High High
Exemplars: 31 AFFX-DapX-3_at Low High Low
Features: 22283 AFFX-LysX-5_at Low Low Medium
= _\j data AFFX-Lys¥-M_at  |Low Medium High
_ AFF¥-LysX-3_at Low High Medium
% AML_with inv 16| |(aFFy phex-5 st LowMedium |High High
% APL AFFX-Phe¥-M_at  |Low High Low
Monocytic_AML AFFX-PheX-3_at Medium LowMedium  High
AFFX-ThrX-5_at Low High Low
Other_AML AFFX-Thr¥M_at  |Medium High High
AFFX-Thr¥-3_at Low High Low
AFFH-TrpnX-5_at Low MNaM High
ACEY Toonw b4 ot htes i
(<] [ i [*] [<] i [
Fs
(gen=CBR

Every time you visualize a case base in the Results Area, you can choose between two

alternative views of the same data: (i) raw mode (lﬁ) and (ii) colored mode (ﬁ). If
you select the colored mode, a progress dialog bar is showed while min. and max. gene
expression values are calculated.

Calculating Colored View =X

% (MMM

calculating min. and max. values

Cancel

In a few seconds the colored view is renderized and showed in the Results Area.

13



Expert mode manual

neneCBR - Case Base [4] (Discretized) - ¥
Casze Base DFP GCS CBR Help

SeRPLEHY Fuw L4 2@
Operations 1 Results Area

PR Case Base [1] (Leukemia_trn_31.csv) I Membership Functions [1] l Case Base [4] (Discretized) ® |

had Case Base

:7 Case Base [1] (Leukemia_trn_31 .csv) - i

Exemplars:31
Features: 22285

T data

Low LowMedium Medium MediumHigh High

2
G APL

) AL with _inv_18 e o8 3 T oW omomom ot o® o 5 5z 2 @B £ F % £ § S @ 5 & @& o§onow y
- 338 8E8 s it eIEEnen Ry
<3 Monocytic_AML g EERcds I EEUEEEER 2T EEEgE g FE
o) onocytic_ 1 O S 5 55 5 5 5 S 5% S S B S B S 55 55 5% I W B — — ~
) Other AL e e}
) 5 O e e R B S S S S S B B == - B E— —— — — —
- S e —— S —— — —— — — i E—— —— — — —
7 Fitter [1] o O e e N S B S B S B B - - = I B == N I o B
Y Ll e e S S — — — —— — — S — — —— — — —
p = . e I B - O I - S W S O B - ==« B B O —
B 7 Case Base [3] (Fitersd) e o
C
E Membership Functions [1] I —— I —— — —— I — ——
I e I ———— . . . e sssseeaa. .
Low O+ O B O —— — — — — — —
——— e ——— —— — ——
S e B — | S —— - B O — — — — e —

Medium S EEN  SEESmE BN e e . e S ———
High = B - I s == N N W IS = N O N - 5 I S s W W B

Skip odd: true
Skip factor: 3.0
B m Fuzzy Discretization [1]
Overlapping: 2
8:05
=] G_/,' Case Base [4] (Discretized)

Exemplars: 31 e e ——
Features: 22288 == O I s s
E data S N 1 S N N I — S —
AN _with_iny_ 16 | || e e e e e e
<0 apL
= e e e e e e e —
LU ——— = —— = =

w2 Other_AML — e e e |

[<] | [2] | 2

A

@ Calculate Fuzzy Patterns

Case Base [2] (Discretized)
DFP | GCS CER Help

Note: Different fuzzy patterns can be obtained 6 2 Caleutat Merbershin Functions...
by changing the © parameter that controls the

percentage of occurrence of a given linguistic =~ =  {_SPCekudcrmaypatens. |
label in samples belonging to the same disease.

m Calculate Fuzzy Discretization...

To automatically select those genes that best summarize a given disease you have to go
to the DFP->Calculate Fuzzy Patterns... menu. In the input dialog you can select
the source case base, a fuzzy discretization previously calculated and a threshold (r
value) for assigning a given gene to the fuzzy pattern of a disease.

¥ calculate Fuzzy Patterns x|

This step calculates a Fuzzy Pattern for each sample class, that is, a set of
“representative” features of each class. It also computes the Discriminant Fuzzy
Pattern, that is, a subset of all Fuzzy Patterns with those features which can best
“discrimine " samples of the different classes.

% zelect caze base: |Case Base [1] (Leukemia_trn_31.csv) |

m Fuzzy Discretization: |FU22\" Discretization [1] |

T value: |U-9 |

Ve | %]
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Next, you will see a progress dialog bar meanwhile the fuzzy pattern construction
process is executed.

Calculate Fuzzy Patterns... =X

.
'3 |

Calculating Fuzzy Pattern for: (5 elemerts)
Calculating Fuzzy Pattern for: (16 elemerts)

[<IT*]

As a result, you will see in the Results Area the selected genes for each disease
(bottom) and a brief summary of the linguistic labels present in each fuzzy pattern (up).
In the Operations tree (left) you can see the number of genes that form the
discriminant fuzzy pattern (in our example, only 198 genes from the 22288 of an
HGU133A Affymetrix array).

In the lower part of the Results Area you can now select the type of view you want:
(i) showing all genes belonging to some fuzzy pattern or (ii) showing only those genes
belonging to the discriminant fuzzy pattern (those genes with a different linguistic label
assigned to a different fuzzy pattern).

neneCBR - Fuzzy Patterns [1] =X
Caze Base DFP GCS CBR Help
: ] [
SR LY FWY L4 2@
Operations 4 Results Area
»
Case Base had Case Base [1] (Leukemia_trn_31 .csv) I Membership Functions [1] l Case Base [4] (Discretized) l Fuzzy Patterns [1] ®
ase Base [1] (Leukemia_trn_31 csv) Information AML_with_inv_16 APL Monocytic_AML Other_AML
emplars: 31 M. Features 2149 435 911 0 £
atures:29988 Low 636 275 372 0
t data LowMedium 0 0 ] 0
Ly Medium 72 o 54 [
G AP WMediumHigh 1 o o 0
L-LJ AML_with_inv_16 High 540 210 435 o -
() Monocytic_ANL Kl [>]
() Other_AML Features AML_with_inv_16 Monocytic_AML Other_AML
® Fiter [1] 208594 _x_at 1.00 ~
I % case Base [3] (Fitered) Bl
= - 208636 _at
X Membership Functions [1] 208662 s at
Low 208667 _s_at
Medium 208729 _x_at
High 208749_x_at
Sk!p odd: true 208781 _x_at
Skip factor: 3.0 208926 at
| |:| Fuzzy Discretization [1] 209014 _at
Overlapping: 2 209099_x_at
805 209199 _s_at
=] ﬁ_; Case Base [4] (Discretized) 209286 _at
Exemplars: 31 209287 _s_at
Features:22258 209474 _s_at
=] \t data 209686 _at
o 209940_at
) AML _with_inv_16 209970 x at
q__*, APL 209975_at
2 Monoeytic_AML OS2 5 o
o - 210184 _at
14 Other_ANL 210223_s_at
=] @FuzzyI Patterns [1] 210225 x_at hd
: < [>]
mos L
- v
| <| | DFP: 198 | 3 |— <> View al features @ View only discriminant Fiter Case Base with DFP
s 4

Once a discriminant fuzzy pattern (DFP) is calculated, you are able to filter the original
case base using those genes belonging to the DFP. To perform this operation press the
Filter Case Base with DFP button in the lower part of the Results Area.
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A new input dialog appears like in the case of the Case Base->Filter... menu. By
default, those genes belonging to the DFP are selected, so the only thing you need to do
is specify the case base you want to filter (in our example, the original one).

x
Filters a Case Base selecting a subset of Exemplars andior Features

if;’ select case base: |Case Base [1] (Leukemia_trn_31.csv) |

"«,' fitters: |:| Exemplars IE Features
~

00185 [~] [204437_s_at [~]
00355 204435_at

7644 204439_at

05204 204440_at —
10222 204441_s_at

12386 204442_x_at

13053 —{ |208243_at

13223 204444_at

14217 204445_s_at

14393 204446_s_at

06667 204447_at

09949 204445_s_at

12361 204449_at

13701 v

204450_y_at v

‘ \/Accept H %Cancel

If you did not specify a name for the filter you have executed, GENECBR will prompt
you for a name.

ﬂ

Operation Mame:
[Fitter (21 |

The new filtered case base needs a name, so you have to provide it using the following
dialog.

x
Case Base name:
[case Base [5] (Fitered)] |

As a result, you will see the DFP-filtered case base in both the Operations tree (left)
and the Results Area (right). In our example, this case base holds the same patients
and their meta-data information as in the original case base.
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neneCBR - Case Base [5] (Filtered)
Casze Base DFP GCS CBR Help

8©®i

Operations

i

W i

\? Fiter [1]
i—@ Case Base [3] (Filtered)

Membership Functions [1]
Low
Medium
High
Skip odd: true
Skip factor: 3.0
M Fuzzy Discretization [1]
Owerlapping 2
805
@ Case Base [4] (Discref
Exemplars:31
Features: 22258

data
% AML_with_iny
% APL
% Monocytic _AMN

[*]

Other_AML

Exemplars: 31
Features: 203

j data

% AML_with_inv_16
% APL
% Monocytic_AML

Other_AML [~
<

1Y Fu LG4 2@

=X

Results Area
Membership Functions [1] l Case Base [4] (Discretized) l Fuzzy Patterns [1] l Case Base [3] (Filtered) ® | :I 3

FEATURE | omies 00355 | 07644 os204 | o222 | 12386 | 13088 | 13223 |
Category AML _with_in.._[AML_with_in...| AML _with_in
Age 32 a7 21
Sex M M M
FABMHOa  |M4Eo M4Eo M4Eo
Karyotype XY t{15 171 2;..."47
FISH studiesb [CBFBMYH11 |CBFBMYH11 |CEFBMYH11
= |

FEATURE | 00185 | 00355 | 07644 05204 | 10222 12386 | 13058
200015 a  [12.337287  [12.328068  [12.397028
200048 _s_at [9.464892 9.31318 9.359485
200075 _s_at [9.893634 9921571 9889189
34210_at 10627999 |9.082929 9.165232
34639_at 8.741609 8681169 8.806534
37012_at 9.280555 9.461537 9.302666
37966_at 6.486754 6669427 6.786202
50221_at 5231226 5142587 5256437
56919_at 6.450025 6477035 6.575352
78333_at 7.007335 6.9934 6.955426
90265_at 8.573242 5650264 5.662522
200803 _at  [7.44223 7091522 7.109632
200829  [8.176582 7.952042 7.959011
200861 _a  [9.519731 9537314 9.337097
200878 _x_at [10.100406  [10.398296  |10.664105
200742_s_at [3.42184 5193883 5.449475
2008358 _x_at [9.144493 5.559451 9.080302
2003665 _t 9.457349 9.093789 9.743918
200871 _s_at [11.01879 10703026 [10.727159
200886 _s_at [10.07155 10404449 [10.140373
201015_s_at [3.631326 5495683 9.347347
201047 _x_at |7.663602 7 486821 7.530024

<l

A
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GCS menu

v’ﬂ Create GCS Network

Note: With this option you can create and train a
Growing Cell Structures network to test how
informative are the genes that form a
discriminant fuzzy pattern.

i)

: Base [3] (Filtered)

!
b

GCS | CBR Help

i | # Create GCS Metwork... |

@ 7est s Netwark..

Starting from the previous DFP-filtered case base you can create and train a GCS
network for unsupervised patient clustering. To do this you have to go to the GCS-
>Create GCS Network... menu. In the input dialog you can select the source case
base, the different parameters governing the GCS learning cycle and the maximum

number or runs.

For a simple GCS operation the parameters provided by default are adequate. However,
the maximum number of network nodes (Max. Nodes) should be established a priori.

§ configure GCS Network x|

This operation frains a GCS Network & GCS iz a sample-clustering technigue
that will create a set of clusters with a subset of samples belonging to each one.

F—-s.
w | select case base: |Case Base [5] (Fitered) |
=

£_w value: |D .08

£_n value: |D 0oz

Avalue: |SDD

Max Modes: |6

|
|
a value: |D s |
|
|
|

Max cycles: |SDDD

‘ VAccept H %Cancel ‘

Next, you will see a progress dialog bar meanwhile the learning process is executed.

Create GCS Hetwork... =X

=~
".@."

Once the GCS network is trained, you have to assign a name to the new model.

Input =X

Cperation Mame:

[eesm
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As a result, you will see the network information in both the operations tree (left) and

the Results Area (right). In our example, the network has six nodes clusterizing all the
patients present in the training case base.

aeneCBR - GCS [11 * X
Caze Base DFP GCS CBR Help
. £rrem I
T el = & O ) 22
E@Q‘:n.ﬂ v xD@ .40'}
Operations 4 Results Area
g ¥
Skip odd: frue ad Case Base [4] (Discretized) l Fuzzy Patterns [1] l Case Base [5] (Fitered) I GCS[1] #
Skip factor: 3.0
=] |:| Fuzzy Discretization [1] GCS Results GCS [1]
Owerlapping 2 100
805
B t?',‘ Case Base [4] (Discret an
Exemplars:31
Features: 22258 a0
-
B | data
S AML_with_i ™
L"T'J _with_iny|
o5
L"T'J APL || &0
o) Monocytic_Al
o - 50
e
() Otner_AmL
=] Q’ Fuzzy Patterns [1] 40
09
DFF: 188 £
B T Fiter (2] .
B Y?',‘ Case Base [5] (Fitered)
Exemplars: 31 10
Features: 203
- o
Bl dlata Hoded Hodet Hode2 Node2 Moded Hodes
l-:'__j AML_with_inv_16 Modes
o APL
L:T'jM AL Gther AWML T AML_with_inv_16 ™ Monocytic_AML & APL
L-\._J onocytic_s v
)
& Cther _AML Node0 -
B ﬁ EE=T Exemplar Categaory
Max cycles: 3000 [ES AML_with_inv_16
:‘\"EXI”"_":;-US 00355 AML_with_inv_16
. ::I:Z 005 07644 AML_with_inv_16
£_nvalue: 0.0020 ] 09875 Other_AML
£_w value: 0.06 Il 14735 Other_AML
KA [ [>] hd
AW

In the lower part of the Results Area you can see those patients belonging to each
network node.

% Test GCS Network

|

GCS | CBR Help
Note: In order to test a previous trained GCS o | o crests s Networ. P
network you need to load and filter a new case !|,.. o) Test 603 Network |_

base. —

In our example, you have to follow the previously explained procedure for Loading a
case base in order to load the Leukemia_test 12.csv GENECBR case base file. Once
you have finished the process you will see the new case base in the Results Area.

Take into account that the color assigned to all the patients are the same because we do
not know the class of those patients (This information is available in the
Leukemia_full_43.csv GENECBR case base file).

19




Expert mode manual

faeneCBR - Case Base [6] (Leukemia test 12.csv)
Casze Base DFP GCS CBR Help

BeEBLHY Ffuw L4 ra

Operations 4 Results Area

B ™ Case Base [ A]

[l Fuzzy Patterns [1] l Case Base [3] (Filtered)
Exemplars: 31

l 6CS (1)

I Case Base [6] (Leukemia_test_12 csv) & | EE’

Features: 2225 1:3 lﬂ

B j data
&3 AML FEATURE |
&3 APL
% Mang
% Cthe
B 9 Fuzzy Pg

16089 | 16738

Karyotype
FISH studizsh

17074 | 1o8s1 | 13sso | 14043 | 1s833z | 1822

FEATURE |
AFF¥-BioB-5_at
AFF¥-BioB-M_at
AFFX-BioB-3_at
AFF¥-BioC-5_at
AFF¥-BioC-3_at
AFF¥-BioDn-5_at
AFF¥-BioDn-3_at
AFFX-CreX-5_at
AFF¥-CreX-3_at
AFFX-Dap¥-5 at
AFF¥-Dap¥-M_at
AFFX-Dap¥-3_at
AFFX-Lys¥-5_at
AFF¥-LysH-M_at
AFF¥-Lys¥-3_at
AFF¥-PheX-5_at
AFFX-PheX-M_at
AFFX-PheX-3_at
AFFX-Thr¥-5_at
AFFX-Thry-M_at
AFFX-Thr¥-3 _at
AFFX-Trpn¥-5_at
AFFX-Trpn¥-M_at

16089 |

m 08
=] ? Filter [2] 16739 |

DFP: 198
B @ Case Base [5] (Fil—
Exemplars:31
Features: 203
=} j data

% AML_witl

% APL

% Monocytif
% Cther _AN
=] @ GCS [1]

Max cycles: 3 -
Max nodes: B
A value: 500

a value: 0.05
£_n value: 0.0(
£_w value: 0.0

=] E Load Case Base

a®

Exemplars:12
Features: 22260

J data

[«

[<] | [>]

17074 | 10891 | 13aso | 14043 | 1s833 | 182

A

A previous step to test the GCS network is to filter the new loaded case base with those
genes belonging to the DFP. To do this you have to follow the previously explained
procedure for Filtering genes and/or samples.

In the filter input dialog you have to specify the previously loaded case base
(Leukemia_test_12.csv) and select the filter with name Filter [2].

r Case Base ﬂ

Filters a Case Base selecting a subset of Exemplars andfor Features

@ select case base: |Case Base [6] (Leukemia_test_12.csv) |

? fitters: |Fitter [2] D Exemplars E Features
210508_s_at =]

210510_s_at
210511 _s_at
210512_s_at
210513_s_at

210515 _at H
210516 _at
210517 s _at
210518 _at
210519 s _at
210520_at
210521 _s_at [+

‘ Wnccept H wCancel

As a result and after specifying a name for the new case base, you will see the filtered
case base in both the Operations tree and the Results Area.
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aeneCBR - Case Base [5] (Filtered)
Case Base DFP GCS CBR Hep

o8y

Operations

LU RE 2@

4 Resulis Area

=X

_ —
G AR [~ [ case Base (2] (Discretizes I Fuzzy Patterns [1] I Case Base [3] (Fiterad) I GCE[] I Case Base [4]4 1D
% Monocytic_AML
8:3 Cther_AML [3 ﬁ
=] 9 Fuzzy Patternz [1]
g FEATURE | 18088 | 1673 | 17074 | 108m1 | 13850 | 14043 | 1s833 | 16
. U
DFF: 198 :99 had
- X
4
By Fiter [1] FABMHO=
=] @ Case Base [3] (Fitered) Haryotype
Exemplars: 31 FISH studiesk £
Festures: 203 4 ¥
g s
&8 AL with i 15 FEATURE | 1s0s8 | 18739 | 17074 | 108 13350 | 14043 | 1ss33 | s
- | ||200018_at ~
&3 AP 200043_s_et
&3 honocytic_AL 200078 _s_at
&a Other_AML 23;;273
& &g ccs ST012_al
Mz cycles: 3000 37966 _at
M nodes: B S0221_at
A walue: 500 56919 at
q velue: 005 28783
_n vaILI,le -06000520 a0265_at
£_ne value: 0 200803_at
B a Load Case Baze -00623 at
=] @ Caze Base [4] (Leukemia_test_12 cav) 200661 _at
Exemplars:12 200678 _»_st
Festures: 22283 200742 = st
s
- 5
B 7 Fiter[2] 200871 _s_at
=] 200386 _=_st
Exemplars:12 201013 _= st
Festures: 203 201047 _x_st
deta o |[zo1oes_st -
[<] Bl E 4
s 4

Now, you have all the required informatio

n to test the trained network. To do this you

have to go to the GCS->Test GCS Network. .. menu, select the trained GCS network

and specify the new filtered case base.

¥ Configure GCS Network Test

This operation fest a previously trained GCS Network with a dataset of samples.
It will map each sample of the given dataset with one cluster of the GCS Network

@ select GCS: |scs 1 |

[V )[R |

As a result, you will see the network information in both the Operations tree (left) and
the Results Area (right). In our example, the network has clusterized all the patients

present in the test case base.
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aeneCBR - Test[11 - ¥
Casze Base DFP GCS CBR Help

BEVEY FuUY Lf EFa

Operations 4 Results Area
%M"”“‘m‘i Ges[] I Case Base [6] (Leukemia_test_12.csv) I Case Base [7] (Fitered) I Test[1] N|
COther _AN
8 @ Fuzzy Pattemn GCS Results GCS [1]
m 09

100
DFP: 155
-
B 7 Fiter [2] a0
B @ Case Base [5] (Filtere:
20
Exemplars:31
Features: 203 0
=] i: data
% AML _with_iny 60

% APL
a0
% Monocytic_AN

Other_AML 40

=] ﬁecs 1 ] a0

Iax cycles: 3000

Max nodes: & 20
A value: 500
a value: 0.05 10

£_nvalug: 0.0020
£_w value: 0.08

GCS[1] - Model Mode ModeZ Node3 Noded ModeS
B Load Case Base Modes
B %) case Base (6] (Loukemia tost| Other_AML ©1 AML_with_inv_18 & unknown B Monocylic_AML = APL
Exemplars:12 -
Features: 22258 Node1 ~
—j“ et Exempl | Catt
- wemplar egory
8 \':/ Fiter [3] 13850 unknown
B @ Case Base [7] (Filtere: 14043 unknown
Exemplars:12 06667 Monacytic_AML
Features:203 09948 Monocytic_AML
j“ data =1 |[12381 Monocytic_AML
— 1370 Monocytic_AML
[<] | [ [ — s ¥
rs g

In the lower part of the Results Area you can see those patients belonging to each
network node. The patients with a solid line are those belonging to the test case base.
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CBR menu

f Create CBR

CER | Help

Note: This operation allows the expert to setup a O [ P creme cor.
preconfigured application able to automatically e Load CER...
classify new incoming microarrays samples - ST
(with unknown class).

By executing the CBR->Create CBR... menu option, a wizard with 4 simple steps is
showed to the user. In each stage of the wizard you can go one step forward or go back
using the predefined buttons.

The first step involves the creation of the main GENECBR case base file through the
specification of a case base containing all the known samples. You can take it from a
csv file, or from a previous loaded case base in GENECBR.

Create CBR Wizard x|

créﬂfe CB R [1/4] Case Base

Please, select the case base with allthe known cases. You cantake it from a C5V file, or from a loaded
case base in this geneCER session.

o o | | [ @]
®

Fé?‘,‘ Case Base: |Case Base [1] (Leukemia_trn_31 csv) |
o

<'] ‘ ‘ |> Next ‘ ‘ i Cancel

The second step involves three subparts: (i) definition of the membership functions, (ii)
configuring the fuzzy discretization process and (iii) establishing the parameters for the
construction of the discriminant fuzzy pattern.

In the following screen you can reuse previously defined membership functions or
specify a new configuration for their calculation.
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x
- [2/4] Fuzzy Patterns
creq te C B R 2.1 Configure M. Functions

Please, configure the Membership Functons to use in order to discretize the data in the case hase. If you
selected a case base in the previous step, you can also select the functions from any previous membership
functions already calculated for it.

<> Define new Membership Functions

MName Class Name Color
Low es.uvigo gi sing.geneC... | I
Medium es uvigo & sing.gen:=C... | NG l:l
High es.uvigo.gising.geneC... | INNNIEG_G—
IE skip odd values, skip factor:

@ Select previous defined Membership Functions

|Membership Functions [1] |

‘ Qaack H ENext H iCanceI ‘

As in the previous case, in order to automate the fuzzy discretization process you can
select a previously defined configuration or specify a new one.

Create CBR Wizard x|

C 1. c B R [2/4] Fuzzy Patterns
req e 2.2 Configure Fuzzy Discretization
Please, specify the parameters for the Fuzzy Discretization. If you have selected any Membership

Functions in the previous step, you can also select a discretization from any previous Fuzzy Discretization
calculated for them.

O Define new Fuzzy Discretization

overlapping |2 |
B value: |05
Discrete Value Display Label Color
0 Low | |
1 LowMedium |
2 Medium |
3 MediumHigh [ 1
4 High |
@ Select previous defined Fuzzy Discretization
|Fuzzy Discretization [1] |

‘ Qﬂack H ENext H iCanceI ‘

To configure the fuzzy patterns generation and the discriminant fuzzy pattern selection
you have to provide a value for the & parameter.
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Create CBR Wizard x|

C .l. C B R [2/4] Fuzzy Patterns
req e 2.3 Configure Fuzzy Patterns
Please, specify the parameters for the Fuzzy Patterns. If you have selected any Fuzzy Discretization in the
previous step you can also select the patterns from any Fuzzy Patterns calculated for .

@ Define new Fuzzy Patterns

<
| g

‘ ﬂaack H §Nen‘t H iCanceI ‘

Once the DFP configuration is stored, you have to setup the parameters of the GCS
network to use. As in previous case you can select a previously defined configuration or
specify a new one.

Create CBR Wizard |

Créate CBR [3/4] GCS

Please, specify the parameters for the GCS Network. You can also select the configuration from a
previously created GCS.

<> Define new GCS

v value:  |0.06

nvalus: (0.002
dlue: |0.05
alue: |500

= |6

cles: (3000

@ Select previous defined GCS

[ecs 11 [~

‘ ﬂﬂack H &Next H iCanceI ‘

In the last step you have to specify a name for the CBR configuration file (in our
example Leukemia) by pressing the browse button. GENECBR will automatically add
the extension .cbr to this file (Leukemia.cbr) saving it in the <CBR_FILES> directory.
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Create CBR Wizard x|

Cl"eCI te CB R [4/4] Save Configuration

Finally, give a filename to save this configuration. You can load this configuration later.

Configuration file: |

‘ ﬂaack H BFinish H iCanceI ‘

zl
saveln [EJceRFLES [~]
Ecvs
File Mame: |Leukemia| |
Files of Type: |(.cbr) geneCBR CBR-Configuration File |

Create CBR Wizard x|

Cl"ECI te CB R [4/4] Save Configuration

Finally, give a filename to save this configuration. You can load this configuration later.

Configuration file: |C:\Archivos de programa\geneCBRVCBR_FILES\Leukemia.chr |

‘ ﬂﬁack H BFinish H iCanceI ‘

Once all the steps of the wizard are completed GENECBR starts to produce the required
files for using the Diagnostic Mode. During this process you will see a progress dialog
bar and then you will obtain a confirmation message.
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Saving case base... = X

.
oL

Finished =
Ii‘ Youwr configuration file was saved in: C:\Archivos de programa‘'geneCBRVCBR_FILES\Leukemia.chr

Finally, GENECBR gives you the option of executing the Diagnostic Mode to test this
configuration.

Select an Option =X

IE Do you weant to go to Diagnostic-Mode with this configuration??

| Yes || [o ||Cancel|

& | Load CBR

CER | Help
Note: This operation allows the expert to use O I P oedecer. |
preconfigured application able to automatically | e omacar..

classify new incoming microarrays samples
(with unknown class).

By executing the CBR->Load CBR... menu option, you can load a preconfigured
GENECBR configuration to go to Diagnostic Mode.

In the file chooser dialog you have to specify a previously saved GENECBR
configuration file.

x4
Lok |F] cBR_FILES [v]
Elcvs
Leukemia.chr
File Mame: |Leukemia.cbr |
Files of Type: [(.cbr) GeneCBR CBR-Configuration File [~]
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Help menu

=

Il f" Update NetExplorer Database

Help
ﬁlﬁ Update MetExplorer Databaze... ||

In order to maintain the NetExplorer DB Query
advanced module up-to-date, GENECBR provides a O € genccen ..
- . . A ?_@ Wisit www .genechr.org
free update service for downloading last minute o
information about gene annotations.

To execute this functionality you have to go to the Help->Update NetExplorer
Database. .. menu option. During the on-line updating discovery process you will see
a progress dialog bar.

HetExplorer Update X
Here are the microarrays available that you don't have or have outdated.
Pleaze select which microarrays you want to dovnload and click
(k]

“ Searching for updates, please wait... ”

Cancel

If no server is available for downloading the upgrades, an error message is displayed.

Error X
Couldn't connect to server. Pleaze verify the connection or try later.

If you have all your files up-to-date and you do not need an actualization, the following
informative message appears.

Update X
Ii‘ You have all updates!

Otherwise, if some of your files are obsolete you will see an input dialog for selecting
those files you want to download.
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NetExplorer Update

Here are the microarrays availablz that you don't have or have outdated. Please select which microarrays you want to download and click Update

Ix

O

O oOoo0oooooooao

MEW

MEW

MEW

MEW

MEK

Human Genome Focus Array

Human Cancer G110 Array

H.G. U133 Plus 2.0 Array

Human Genome 334 20 Set |

Human Genome U133A Set

Human Genome UM 338 Set

Human Genome U3S5A v2 Set

Human Genome USSE Set

Human Genome U95C Set

HuGeneFL Genome Array

Human X3P Array

) ][ ] e ] ] o

By pressing the Update button the process starts showing the progress of the operation.

‘; NetExplorer Update

Here are the microarrays available that you don't have or have outdated. Please select which microarrays you want to download and click Update

X

3|

H X K O K K K X

3]

Human Genome Focus Array

H.G. U133 Plus 2.0 Array

Human Genome 1334 20Set |

Human Genome U334 Set

Human Genome LM 338 Set

Human Genome U3SA v2 Set

Human Genome U956 Set

Human Genome US5C Set

HuGeneFL Genome Array

Human X3P Array

Stop

Stop
Stop
Stop
Stop

Stop

Cancel

Once the update process has correctly finished, the following informative message
appears.

HetExplorer Update
Here are the microarrays available that you don't have or have outdated. Pleaze select which microarrays you
wearit to dowenload and click Update

=X

v Al downloads finished

Close
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Q_;' GENECBR Help

Help

ﬁ\ Update NetExplorer Database...

A detailed explanation about implemented options

and configurable parameters in GENECBR is @ €9 gemcer e
available from the Help->geneCBR Help. .. menu —— D vt v g
or by pressing de F1 key.

Basic information to help you get started with the application as well as detailed
documentation can be accessed using the integrated on-line GENECBR help.

GeneCBR Help

- X
|
Q

[F Genecer Heip Welcome to the GeneCBR Help!
% Welcome to GeneCEBR Help!
B [=] Expert Mode Welcome to the GeneCBR Help. Please use the table of contents or the search tool on the
% Case Bases in geneCBR left side.

5} ! Case Base menu

B [= DFP menu
% Calculate Membership Functions
% Calculate Fuzzy Discretization
% Calculate Fuzzy Patterns

H GCS menu

B F_| CBR menu

B .| Advanced modules

% Exiting gen=CBR

=] E Diagnostic Mode
% Basic principles of Case Based Reasor

=) Wielcome screen

Ertering in Diagnostic Mods

% Loading a new microarray sampla

% geneCER searches for a solution

Interpreting the results

17

AT 1]

7

E

(AT
[

E Updating the knowledge base
% Exiting geneCEBR

Moreover, in several operations executed by GENECBR the following fade tooltip
briefly appears to guide the user to the recommended chapter in the help.

'Y press F1 for help

&9 | visit www.genecbr.org

i 1 1 () e xplorer Database...
GENECBR portal on Internet is easily accessible @“""a‘ NetBxplorer Database. |
thrOUgh from the Hel p—>Visit o {-) geneCER Help...
WWW genecbr Org menu | @\ﬁs'ﬂwww.genecbr.org
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If you want to check the existence of news about the application and stay tuned for
available updates, you should periodically check the GENECBR portal.

By selecting the Help->Visit www.genecbr.org menu option your default web
browse will automatically load the GENECBR portal.

S www.genelBR.org - Windows Internet Explorer o ] 4

—

v I@ http: ffwww.genecbr.org/ j 2| % IGc-c-g\e pelibs

Archivoe Edidon Ver Favoritos Herramientas  Ayuda

ﬂ? i (& www.geneCBR.org @ B - Qé; @ ,-_;\,"Péglna < _{:; Herramientas = 2

A A 1) 1%

Open source tool for microarray analysis

home download how it works demo links about us

what is?

In light of the fast growth in DMA technology there is a compelling demand for tools able to perform efficient, exhaustive and
integrative analyses of multiple microarray datasets. Specifically, what is particularly evident is the need to link the results
obtained from these new tools with the wealth of clinical information. The final goal is to bridge the gap existing between
biomedical researchers and pathologists or oncologists providing them with a common framework of interaction.

To overcome such difficulty the SING and BISITE groups have developed GemeCER, a freely available Bioinformatics software tool
that allows the use of combined techniques that can be applied to gene selection, clustering, knowledge extraction and
prediction. In diagnostic mode, GeneCBR employs a case-based reasoning model that incorporates a set of fuzzy prototypes for
the retrieval of relevant genes, a growing cell structure network for the clustering of similar patients and a proportional
weighted voting algorithm to provide an accurate diagnosis.

Specifically GeMeCER is a model that can perform cancer classification based on microarray data. In order to store the
information belonging to each sample, the system uses a fuzzy codification to represent the gene expression levels of each
sample. This operation permits the generalization over the whole case base in order to tackle intra-experimental and inter-
experimental variations in the data. Based on the fuzzy discretization of real gene expression data into a small number of fuzzy

membership functions, the system is capable of constructing a set of prototypes that are able to represent the main LI

[ [T T T T & nteret Hw% -
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Advanced modules

Log module

Note: This panel gives the expert valuable
information about all the actions executed in

GENECBR Expert Mode.

O

s 4

Log l GSH Conszole l MetExplorer DB Guery |

e Clear

[19:
[19:
[19:
[19:
[19:
[19:
[19:
[19:
[19:

38:42] CALCULATE FD: 0K
38:49]
38:49]

36:
38:
38:

il

50]
50]
53]

193]
38:
38:
15443,

[19:39:
[19:39:
[19:39:

55]
55]

00170, 06209, 07297,

2]
02]
2]

CALCULATE FP DFP: Case Base [2] {(Discretized), Fuzzy Discretization [1]

CALCULATE FP DFP: Calculating Fuzzy Pattern for [00185, 00355, 07644]

CALCULATE FP DFP: Fuzzy pattern for AML with inr 16: 2149 features

CALCULATE FP DFP: Calculating Fuzzy Pattern for [05204, 10222, 12366, 13058, 13223, 14217, 14393]
CALCULATE FP DFP: Fuzzy pattern for APL: 485 features

CALCULATE FP DFP: Calculating Fuzzy Pattern for [06667, 09949, 12361, 13701, 137TM4]
CALCULATE FP DFP: Fuzzy pattern for Monocytic AML: 911 features

CALCULATE FP DFP: Calculating Fuzzy Pattern for [00139, 10557, 13296, 13451, 14399, 14698,

09316, 09875, 10232, 11567, 14733, 16942]

CALCULATE FP DFP: Fuzzy pattern for Other IML: 0 features

CALCULATE FF DFP: OK

CALCULATE FP DFP: Discriminant Fuzzy Pattern: 198 features

[>]

geneCER

GSH Console

Note: This panel gives the programmer the
possibility of changing and augmenting the
functionality of GENECBR Expert Mode by

executing scripts in an interactive way.

O

s 4

Log I GSH Console l MetExplorer DB Query |

a Load GSH Script... ‘

BeanZhell 2.0b4 - by Pat Niemeyer (pat@pat.net)
bsh %

geneCBR

NetExplorer DB Query

Note: This panel allows the expert to perform
integrated searches to locate relevant information
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about selected genes.

Search valuels):

Search field:

MetExplorer DE Query

Feault figlds:

AFFX-BinB-M_st IE Probe Set ID IE GeneChip Array |z| Annctation Date

ggfs’(o'sfigs—a‘ [X] Representative Public ID [X] UriGene I [X] Gene Tile

201308 _s5_at [%] Gene Symbal [%] chromosamal Location [%] Ensembl
[] Ertrez Gene [%] swissProt [%¢] omin
IE RefSeq Protein IO Iz‘ RefSeq Transcript ID |z| GO Biological Process
[%] GO Cellular Component [X] GO Molecular Function [%] Pathvay

IE Annotation Description IE Annctation Transcript Cluster E Tranzcript Assignments
Probe Set IO [%] annatation Motes 1 <Al Fields>
Microarray: |Human Genomme L1338, Set | @ Ireeett figlds ‘ | @ Upidate MetExplorer Database ‘ ‘ E‘ Search NetExplorer DB

eneCER
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Exiting GENECBR

When you click in the right upper cross to close the GENECBR application, a
confirmation message is showed in order to process your request.

Question X
IE What do you weant to do?
| Exit geneCER | | Eack to Enter Screen | | Cancel
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