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1 Introduction
Recent advances in DNA microarray technologies have made it possible to measure the expression
levels of thousands of genes simultaneously. Artificial neural network (ANN), and fuzzy neural network
(FNN) combined with SWEEP operator method (FNN-SWEEP method) are useful for constructing
cancer class prediction model with high accuracy [1]. However, the gene expression data are easy
to include an experimental error. Therefore, it is necessary to selectively find significant genes and
also necessary to eliminate nonspecific genes so as to prevent the model from overfitting for learning
data before modeling. In this paper, we applied projective adaptive resonance theory (PART) [2]
to gene expression data for eliminating nonspecific genes. Furthermore, the genes selected by PART
were applied to FNN-SWEEP method for constructing cancer class prediction model. The results in
modeling were evaluated by being compared with those without using PART.

2 Method and Results

2.1 Data Processing
In this study, we used gene expression data from a study of Golub et al. [4]. These gene expression
data consisted of 72 bone marrow sample (47 acute lymphoblastic leukemia (ALL), 25 acute myeloid
leukemia (ALL)) were obtained from acute leukemia patients at the time of diagnosis. RNA prepared
from bone marrow mononuclear cells was hybridized to high-density oligonucleotide microarrays, pro-
duced by Affymetrix and containing probes for 7,129 human genes. For these dataset, we used a
standard deviation threshold of 50 for expression units to select the 5,401 most variable genes. Fur-
thermore, these data were separated into modeling dataset consisted of 38 samples (27 ALL, 11 AML)
for constructing class prediction model and independent dataset consisted of 34 samples (20 ALL, 14
AML) for evaluating class predictor constructed.

2.2 Evaluation of Extracted Genes by PART
To evaluate extracted genes by PART, we constructed two kinds of FNN class predictors. As one
way, we applied PART to modeling dataset and extracted 253 genes from 5,401 genes. Then, class
predictor genes were selected by FNN with SWEEP from extracted genes by PART (Predictor 1).
As an alternative way, the predictor genes were selected directly from 5,401 genes without PART
(Predictor 2). These two predictors were compared. The outline of this paper is shown in Figure 1.

2.3 PART Model
PART was proposed to find projected clusters for data sets in high dimensional spaces. The archi-
tecture is based on the well known ART developed by Carpenter and Grossberg [3], and a major
modification is provided in order to deal with the inherent sparsity in the full space of the data points
from many data-mining applications (Figure 2).
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Figure 1: Outline of this paper.
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Figure 2: Function of PART clustering.

3 Results and Discussion
We constructed two kinds of FNN class prediction models (with PART screening and without PART).
As shown in Table 1, predictor 1 showed 93% correctness ratio for modeling data set and 97% for
independent data set. On the other hand, predictor 2 without PART was 93%, 76%, respectively. In
both cases, 10 FNN models were constructed for prediction and in predictor 1 only 10 significant genes
were used for class prediction. In the conventional method using weight voted method, 50 genes were
selected for the same analysis. From these results, this result suggests that PART has a potential to
function as a new method of genes screening for class prediction.

Table 1: Correctness ratio of class prediction for two kinds of acute leukemia.

Model Gene Screening by PART Discrimination correctness (3-fold cross validation)
Modeling Data Set Independent Data Set

Predictor 1 YES 93% 97%

Predictor 2 NO 93% 76%
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