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Abstract
1. Introduction

Hepatocellular carcinoma (HCC) is one of the most frequent malignant neoplasms in human and is especially prevalent among Asia populations. Chronic infection with hepatitis B virus or hepatitis C virus, ingestion of food contaminated with chemical carcinogens and consumption of alcoholic beverages are considered major risk factors for HCC development. In the post-genomic era, the explosion of information generated by large-scale genomics-related technologies has resulted in an exponential increase in potential new targets for HCC diagnosis and treatment. This information provides an excellent opportunity to better understand the complex interaction of hepatocarcinogenesis. However, it remains a significant challenge to keep current with the information and knowledge generated from these advances. [1]

What researchers often face is the dilemma of how to make the most of the enormous amount of information gathered through these studies; more often than not, they drown in a sea of unscrutinized, uncollected, and unordered data. The need to coordinate computer scientists and biologists to deal with this issue emerges. 
    As the number of specialized biological databases grows increasingly, the task of performing cross-site browsing or iterative querying has become tedious and challenging. There have been several attempts to integrate cross-site databases, but the results lack rich annotation and are insufficient to support HCC research: GeneWebEx (http://www.medinfopoli.polimi.it/GeneWebEx) is a software package for mining web-based biomolecular databanks, and though it can query on collected data, it lacks the friendliness of a web-based tool. GeneAround [2]  (http://db.aist-nara.ac.jp/genearound/) provides GO-based gene annotations, but the presentation is limited to text format. GENA (http://gena.ontology.ims.u-tokyo.ac.jp/) extracts information from articles by natural language processing, supports automatic gene extraction, and can easily find gene full names, symbols, synonyms; yet the annotations are not linked with HCC research. All this leads to a call for an web-based infrastructure that is rich with formatted annotations, automatic mining agents, and an user-friendly interface. 
   In our study, we join the paradigm shift of providing web-based services and publishing organized information via semantic webs. We implement software agents, or softbots, to collect scattered gene annotations either by mining data sources directly or by querying into publicly accessible databases. Our focus is the design of an information-harvesting infrastructure with flexible storage/presentation system, capable of developing into an excellent content management environment supporting both human-human and human-computer interactions. What resulted is EHCO, an integrated biological information portal for efficient information sharing and extensive aggregation of research-related topics. EHCO demonstrated how HCC-related research can be gathered and shared among collaborators. 
