Appendix: Fuzzy-Rough Supervised Attribute Clustering
Algorithm and Classification of Microarray Data

I. GENE EXPRESSIONDATA SETS expression value of a gene in a particular sample is reptesden

In [1], publicly available six cancer and two arthritis dat&y coloring the corresponding cell of the data matrix with a
sets are used. Since binary classification is a typical afl°r Similar to the original color of its spot on the microay.
fundamental issue in diagnostic and prognostic prediotibn The shades of red color represent higher expression level,
cancer and arthritis, different methods are compared ubieg the shades of green color represent lower expression level
following eight binary class data sets. and the colors toward black represent absence of diffedenti

1) Breast Cancer: The breast cancer data set contair®Xpression values. On the other hand,_ the gene profile plot
expression levels of 7129 genes in 49 breast tumor samgjles f2'0Ws for each gene the gene expression values of that gene
The samples are classified according to their estrogen tacepVith respect to the samples.

(ER) status: 25 samples are ER positive while the other 24Fig. 1 represents the expression values of the actual and
samples are ER negative. augmented cluster representatives of the best clusterdtwe

2) Leukemia: It is an affymetrix high density oligonu- samples for breast, leukemia, colon cancer, RBreast, RAOA,

cleotide array that contains 7070 genes and 72 samples fréfifl RAHC data sets. In Fig. 2-4[(a)-(c)], the results of best
two classes of leukemia [3]: 47 acute lymphoblastic leukemf!USters obtained using the proposed clustering algorhen
and 25 acute myeloid leukemia. reported for lung, prostate, and leukemia data sets caommside

3) Colon Cancer: The colon cancer data set containthe value ofp as 1.2. Fig. 2-4(a) show the expression values
expression levels of 2000 genes and 62 samples from Qb the actual genes or attributes of the best clusters over
classes [4]: 40 tumor and 22 normal colon tissues. the samples for_ three data sets. Fi_g. 2-4(b) and Fig. 2-4_(0)

4) Lung Cancer: This data set contains 181 tissue samplefgPresent the Eisen and gene profile plots of corresponding
among them 31 are malignant pleural mesothelioma and rH8¢" clusters with gene expression values and the expressio
150 adenocarcinoma of the lung [5]. Each sample is descrip&ues of the augmented cluster representatives of the best
by the expression levels of 12533 genes. clusters for three data sets. All the results reported in Fig

5) Breast Cancer (RBreast): In this data set, relapse or4 establish the fact that the fuzzy-rough set based proposed
non relapse of metastases in patients after initial diagrios SUPervised attribute or gene clustering algorithm caniefitty
interval of at least 5 years has been classified in breasecarl@€Ntify groups of co-regulated genes with strong assioriat
patients [6]. Total 97 samples are given: 46 patients deeelo [©© the sample categories.
distance metastases within 5 years (labeled as relapsé& whi
51 remained healthy (labeled as non-relapse). The data set
consists of 24188 genes.

6) Prostate Cancer: In this data set, 136 samples aref1] p. Maji, “Fuzzy-Rough Supervised Attribute Clusterisdgorithm and
grouped into two classes: 77 prostate tumor and 59 prostate C'ﬁségifaﬁon of Fl\)/laircr(g;’zlrray Data/EEE T;arls?ctiz%rlsoon System, Man

H ani ernetics, t B, Cybernetics, pp. 1-12, .

normal samplgs [7] E.e.lCh sample Coma”.]s. 12600 genes. [2] M. West, C. Blanchette, H. Dressman, E. Huang, S. IshRlaSpang,

7) Rheumatoid Arthritis versus Osteoarthritis (RAOA): The H. Zuzan, J. A. Olson, J. R. Marks, and J. R. Nevins, “Preuticthe
RAOA data set consists of gene expression profiles of thirty Clinical Status of Human Breast Cancer by Using Gene Exjuness
patientS' 21 with RA and 9 with OA [8] The Cy5-labeled Profiles,” Proceedings of the National Academy of Science, USA, vol. 98,

L ‘ no. 20, pp. 1146211467, 2001.

experimental cDNA and the Cy3 labeled common referencg) 1. Rr. Golub, D. K. Slonim, P. Tamayo, C. Huard, M. Gaasaibe
sample were pooled and hybridized to the lymphochips con- J. P. Mesirov, H. Coller, M. L. Loh, J. R. Downing, M. A. Caligi,

NN ~ ; C. D. Bloomfield, and E. S. Lander, “Molecular ClassificatmrCancer:
.ta'.”'”g 18,000 cDNA spots representing genes of relevance Class Discovery and Class Prediction by Gene Expressiontbom,”
in immunology [8]. Science, vol. 286, no. 5439, pp. 531-537, 1999.

8) Rheumatoid Arthritis versus Healthy Controls (RAHC):  [4] U. Alon, N. Barkai, D. A. Notterman, K. Gish, S. Ybarra, Mack,

The RAHC data set consists of gene expression profiling of 2and A. J. Levine, “Broad Patterns of Gene Expression Restebie
9 P P 9 Clustering Analysis of Tumor and Normal Colon Tissues Pdobg

peripheral blood cells from 32 patients with RA, 3 patients Oligonucleotide Arrays,Proceedings of the National Academy of Sci-

with probable RA and 15 age and sex matched healthy controls ence, USA, vol. 96, no. 12, pp. 6745-6750, 1999.

performed on microarrays with a complexity ©26K unique [3] G. J. Gordon, R. V. Jensen, L.-L. Hsiao, S. R. Gullans, JBEi-
menstock, S. Ramaswamy, W. G. Richards, D. J. Sugarbaker, an

genes (43K elements) [9]. R. Bueno, “Translation of Microarray Data into ClinicallyeRvant

Cancer Diagnostic Tests Using Gene Expression Ratios iig IGancer

And Mesothelioma,"Cancer Research, vol. 62, pp. 4963-4967, 2002.
Il. QUALITATIVE ANALYSIS OF SUPERVISEDCLUSTERS [6] L. J. v. Veer, H. Dai, M. J. v. D. Vijver, Y. D. He, A. A. M. Hay

For six cancer and two arthritis data sets, the best clusters M- Mao, H. L. Peterse, K. v. d. Kooy, M. J. Marton, A. T. Witterg

. G. J. Schreiber, R. M. Kerkhoven, C. Roberts, P. S. LinsleBé&nards,
generated by the proposed FRSAC algorithm [1] are analyzed and S. H. Friend, “Gene Expression Profiling Predicts Ciihl@utcome

using the Eisen and gene profile plots. In Eisen plot [10], the of Breast Cancer Nature, vol. 415, pp. 530-536, 2002.
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Fig. 1. Results obtained using proposed FRSAC algorithrmbfeast, leukemia, colon cancer, RBreast, RAOA, and RAH@ dats
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2. Results obtained using proposed FRSAC algorithmuiog cancer data set consideridg= 0.93 andn = 1.2
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3. Results obtained using proposed FRSAC algorithnpfostate cancer data set considering: 0.93 andn = 1.2
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4. Results obtained using proposed FRSAC algorithrriefiokemia data set considerig= 0.92 andn = 1.2
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