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In the last decades, many methods have been developed for gene recognition gene
structure prediction and signal detection, and provide ways to predict genes and
functional elements from DNA sequences. However, driven largely by the vast amounts
of DNA sequence data recently, comparative genomics, structure genomics and signal
detection become important topics in genome informatics. The goal of this program
project is to gain insight into universal biologica mechanisms and into the details of
gene structure and functions.

The purpose of this component project is to develop a fuzzy neura network
scheme to achieve efficient gene recognition, gene structural prediction and signal
detection Many early methods of gene recognition focused on predicting individual
functional element using either gene search by content or signa methods. Recently,
gene prediction programs have based on the analysis and integration of multiple types
of content and signal information and have taken gene structure into account. Neural
network, linguistic (i.e., gene grammar) method, hidden Markov model and dynamic
programming etc. have been developed for gene recognition, gene structure prediction



and signal detection Fuzzy logic theory overlaps with the above methods and with the
probability, mathematical logic, and measure theory. Neura theory embeds in the
mathematical fields of dynamical systems, adaptive (learning) scheme and statistics.
Therefore, fuzzy neural network algorithms can integrate the above algorithms as
expert-based numerica mode-free estimators and dynamica systems.

In practice, fuzzy network algorithms are especially useful for classification and
function approximation/mapping problems with training and a priori information
(including expert' s knowledge) and can tolerate some imprecision. Fuzzy neurd
network methods integrate expert knowledge (a priori information or rules of genes) and
data, learning to improve the performance of gene recognition and gene structure
prediction in genome informatics. The proposed fuzzy nethod is implemented with a
neural network structure, which is added by parallel computations to achieve afast
convergencein the learning procedure.

Themain work of thiscomponent project isto develop and train a fuzzy neural
networ k algorithm for generecognition, gene structure prediction and signal
detection from a benchmark data set at first. Then, we focuson the recognition of
visual gene, growth hormone gene and Hsp70 gene and develop several
visualization tools. The results may beimproved by discussing with other
component projects. Finally, the sendtivity, specificity and accuracy of the
proposed method will be compared with other methodsand confirmed in Tseng’
and Lin’ slabs.



