222 No. 110 Sakurai et al. Comparativ e Analysis of Lo cation of First In tron A tsushi Sakurai 1 ; 2 Shigeo F ujimori 1 ; 2 Hiromi Ko c hiw a 1 ; 3 s97446as@sfc.keio.ac.jp s97831sf@sfc.keio.ac.jp t97357hk@sfc.keio.ac.jp T ak anori W ashio 1 ; 4 Masaru T omita 1 ; 3 washy@sfc.keio.ac.jp mt@sfc.keio.ac.jp 1 Lab oratory for Bioinformatics, Keio Univ ersit y , 5322 Endo, F ujisa w a-shi, Kanaga w a 252, Japan 2 Departmen t of P olicy Managemen t, Keio Univ ersit y 3 Departmen t of En vironmen tal information, Keio Univ ersit y 4 Graduate Sc ho ol of Media and Go v ernance, Keio Univ ersit y Keyw ords: euk ary ote, in tron, computer analysis 1 In tro duction It is kno wn that in trons tend to b e situated near the 5’ end of genes in S. c er evisiae . Although it has b een suggested that this lo cational bias ma y b e related to the in tron-loss pro cess [2], the cause of the lo cational bias of in trons is not y et clearly understo o d. One purp ose of this w ork is to in v estigate whether a similar tendency of in tron p ositions is observ ed in eucary otes other than S. c er evisiae . W e conducted comprehensiv e analyses on the lo cational distribution of all in trons in sev en sp ecies. 2 Metho ds and Results Figure 1: In tron distribution (all genes) Figure 2: genes with one in tron Figure 3: genes with t w o in trons Figure 4: genes with three in trons The genome sequences of the follo wing organisms w ere do wnloaded from the National Cen ter for Biotec hnology Information (NCBI) (ftp://ncbi.nlm.nih.go v/): S. c er evisiae, P. falcip arum, C. ele gans, D. melano gaster, M. musculus, H. sapiens, A. thaliana . W e used Clean up1.8.3 for the GenBank �les in

No. 110 Sakurai et al. 223 order to exclude redundan t en tries. Only in trons lo cated in co ding regions w ere considered, and in trons lo cated in 5’or 3’ un translated regions are excluded from our analysis. Figure 1 sho ws the n um b er of in trons in eac h relativ e lo cation for all of the sev en sp ecies. The Y axis is the relativ e p osition within co ding region, and the X axis is the n um b er of in trons lo cated in the p osition. T riangles represen t the median of all in tron p ositions, sho wing the bias that more in trons are lo cated to w ard the 5’ end of genes than exp ected. Figure 2 sho ws the result of the same analysis with genes con taining only one in tron. Comparativ ely , these single-in tron genes sho w a stronger bias of in tron p ositions. The results of analyses on genes with t w o and three in trons are presen ted in Figures 3 and 4, resp ectiv ely . 3 Discussion F rom our results, it app ears that �rst in trons ha v e a stronger tendency to b e lo cated to w ards the 5’ end than do second or third in trons. W e also found, as sho wn in Figure 5, that �rst in trons (the b ottom) are on a v erage longer than 2nd, 3rd, 4th, and 5th in trons. It has b een rep orted that certain genes ha v e enhancer and silencer sequences within �rst in trons, whic h ma y explain their longer length. If �rst in trons con tain signal sequences imp ortan t for transcription initiation, it ma y b e preferable for them to b e lo cated closer to the initiation sites. Genes co ding rib osomal proteins often p ossess a single in tron at the v ery b eginning of their co ding region. W e compared these genes with homologous genes of other sp ecies. W e found that man y of the homologous genes also con tain an in tron at the b eginning of their co ding region. In summary , w e found a strong indication that �rst in trons ha v e a sp ecial role in cellular metab olism and that this role ma y explain their longer length and the lo cational bias sp eci�c to them. Figure 5: Av erage length of in trons 4 Ac kno wledgmen ts This w ork w as supp orted in part b y Japan Science and T ec hnology Corp oration and Gran t-in-Aid for Scien ti�c Researc h on Priorit y Areas ‘Genome Science’ from the Ministry of Education, Science, Sp orts and Culture of Japan. References [1] Derr, L. and Strathern, J., A role for rev erse transcripts in gene con v ersion, NA TURE , 361:170{173, 1993. [2] Fink, G., Pseudogenes in y east?, Cel l , 49:5{6, 1987. [3] Maxine, L., Creation of pro cessed pseudogene b y retro viral infection, Cel l , 49:93{102, 1987. [4] T ourmen te, S., Chap el, S., Dreau, D., Drak e, M., Bruhat, A., Couderc, J., and Dastugue, B., Enhancer and silencer elemen ts within the �rst in tron mediate the transcriptional regulation of the b eta 3 tubulin gene b y 20-h ydro xy ecdysone in Drosophila Kc cells, Inse ct Buichem. Mole c. Biol. , 23(1):137{143, 1993.