No. 46 Ahn et al. 89 Building In tegrated P ath w a y Genome Database in Cell T yp e Sp eci�c Manner -Encyclop edia of Human Liv er T aejin Ahn Y angSuk Kim SungHw an Kim tj@bric.postech.ac.kr biostone@bric.postech.ac.kr shkim@bric.postech.ac.kr DongSun P ark HongGil Nam dspark@bric.postech.ac.kr hgn@bric.postech.ac.kr Biological Researc h Information Cen ter, P ohang Univ ersit y , San 37, Hy o ja-Dong, Nam-Gu, P ohang, Kyungp o ok, Korea Keyw ords: path w a y , seman tic net w ork, h uman liv er, kno wledge presen tation 1 In tro duction The storage and the expression of complex biological information in in telligen t manner are imp ortan t issue of bioinformatics for kno wledge-disco v ery in databases [2]. EcoCYC [3], WIT [4] and KEGG [1] are pioneer databases for in telligen t expression of path w a y information and the in tegration of genome data. Ho w ev er, these databases rev ealed a limitation that they cannot express cell sp eci�c information in euk ary ote. This ma y b e due to the complexit y of the ‘gene to protein net w ork’ in higher euk ary ote. W e ha v e dev elop ed the system to represen t ‘gene to protein net w ork’ information in a cell sp eci�c manner for a higher euk ary ote organism using seman tic net w ork. A Dev elop ed system w as applied to the metab olic path w a y of glycolysis or gluconeogenesis in the h uman liv er. 2 Metho d and Results T o represen t the ‘gene to protein net w ork’ information, w e de�ne the seman tic ob ject and net w ork. The seman tic ob jects are consisten t with cell, functional ob ject, isozyme, protein complex, p olyp ep- tide, transcript, and gene. Information related to liv er glycolysis and gluconeogenesis w as gathered from external databases and references. Gathered data w ere allo cated to the prop er ob jects and the relationship b et w een ob jects w ere assigned man ually . The constructed seman tic net w ork could repre- sen t protein complexes that are in v olv ed in enzymatic reactions and represen t their origins (their genes and transcript) whatev er those p olyp eptides w ere made b y alternativ e splicing or di�eren t promoter (Fig. 1). This seman tic net w ork has b een implemen ted in JA V A with JDBC and m ySQL. References [1] Kanehisa, M. and Goto, S., KEGG, Nucleic A cids R es. , 28(1):27{30, 2000. [2] Karp, P .D., Krummenac k er, M., P aley , S. and W agg, J., In tegrated path w a y-genome databases and their role in drug disco v ery , T r ends Biote chnol. , 17(7):275{281, 1999. [3] Karp, P .D., Riley , M., Saier, M., P aulsen, I.T., P aley , S.M. and P ellegrini-T o ole, A., The EcoCyc and MetaCyc databases [In Pro cess Citation], Nucleic A cids R es. , 28(1):56{59, 2000. [4] Ov erb eek, R., Larsen, N., Pusc h, G.D., D’Souza, M., Jr, E.S., Kyrpides, N., F onstein, M., Malt- sev, N. and Selk o v, E., WIT: in tegrated system for high-throughput genome sequence analysis and metab olic reconstruction, Nucleic A cids R es. , 28(1):123{125, 2000.

90 No. 46 Ahn et al. Figure 1: An example of seman tic net w ork of p yruv ate kinase. There are 4 isozymes of p yruv ate kinase in mammals l, r, m1 and m2. L t yp e is ma jor isozyme in the liv er, r is found,in red cells, m1 is the main form in m uscle, heart and brain, and m2 is found in early fetal tissues. The l- and r-t yp e isozymes are pro duced from a single gene b y use of di�eren t promoters (SWISS-PR OT).