44 No. 23 Idon uma et al. A 1.7 Mb Sequence Analysis of Rice Chromosome 1 A tsuk o Idon uma Hideki Nagasaki Masatoshi Masuk a w a aido@staff.or.jp nagasaki@staff.or.jp masukawa@staff.or.jp Manami Negishi Ko ji Arik a w a Y oshiyuki Muk ai negishi@staff.or.jp arikawa@staff.or.jp mukai@staff.or.jp Isam u Oh ta Baltazar A. An tonio ohta@staff.or.jp antonio@staff.or.jp Katsumi Sak ata T akuji Sasaki ksakata@abr.affrc.go.jp tsasaki@abr.affrc.go.jp Rice Genome Researc h Program, NIAR/ST AFF 446-1, Ippaizuk a, Kamiy ok oba, Tsukuba, Ibaraki, 305-0854, Japan Keyw ords: rice, sequence analysis, sequence-ready map, annotation 1 In tro duction Whole genome sequencing pro duces the fundamen tal kno wledge on the structure and function of all genes in an organism, and pro vides the essen tial to ols for manipulation of biologically imp ortan t genes. Recen tly , a completed sequence of the en tire c hromosome of euk ary ote has b een rep orted for h uman [1] and Arabidopsis [2]. Rice is also a ma jor target for whole genome sequencing b ecause it is a v aluable source of fo o d to an ev er-expanding w orld p opulation. Its nearly 430 Mb genome is the smallest in size among cereal crops and could therefore pro vide v aluable information for understanding man y agricultural crops. In this rep ort, w e will fo cus on the �rst step to w ards the goal of sequencing the en tire rice genome. 2 Genome Sequencing with P A C Clones The In ternational Rice Genome Sequencing Pro ject (IR GSP) w as initiated in 1998 in order to accel- erate the rice genome sequencing e�ort. A sequence-ready map construction approac h w as adopted o v er whole-genome shotgun for the follo wing reasons: it allo ws (1) e�cien t sharing of resources with- out o v erlap among collab orators, (2) con�rmation of lo cus and clone order with a v ailable genetic and ph ysical maps while sequencing, (3) immediate feedbac k to solv e v arious sequencing errors, and (4) early completion of a target region. As part of the IR GSP , the Rice Genome Researc h Program (R GP) is sequencing c hromosomes 1 and 6. A high-densit y link age map has b een in tegrated with a y east arti�cial c hromosome (Y A C) ph ysical map of ab out 70% genome co v erage. These are then used to construct a sequence-ready map with genomic clones of P1-deriv ed arti�cial c hromosome (P A Cs) b y PCR screening using STS mark ers on genetic map and EST mark ers mapp ed on to Y A C ph ysical map. The selected P A C inserts are sub cloned in to pUC18 to facilitate shotgun-based sequencing and assem bly . 3 Annotation Proto col and Publication The sequence analysis of a 1.7 Mb region on the short arm of c hromosome 1 has b een recen tly completed (Figure 1). This region co v ers ab out 3% of c hromosome 1 whic h is estimated to b e ab out 52 Mb in total length. The genome sequence w as analyzed with GENSCAN prediction programs for gene iden ti�cation, splice site determination with SplicePredictor, and alignmen t with ESTs and proteins with BLASTN2 and BLASTX2. Then it w as compared with the EST database of R GP and

No. 23 Idon uma et al. 45 the protein database NRP from the MAFF (Ministry of Agriculture, F orestry and Fisheries) DNA Bank. The long terminal rep eats (L TR) at b oth ends of retrotransp osons w ere determined using an original program. These results w ere in tegrated b y an annotation-plotting to ol and man ually edited. Protein similarities of the iden ti�ed co ding sequence w ere searc hed against NRP with BLASTP2. F rom the results of annotation, this region w as found to b e gene-ric h with one gene for ev ery 5 kb sequence. All annotated sequence are released to the public domain through DDBJ/EMBL/GenBank and accessible through our database INE (INtegrated rice genome Explorer) [3] on our w ebsite at h ttp://www.dna.a�rc.go.jp:82/. Figure 1: A 1.7 Mb con tiguous region consisting of 16 P A C clones. These P A Cs w ere anc hored on the short arm of c hromosome 1 corresp onding to ab out 10 cM of the genetic map (top). The DNA mark ers on the genetic map as w ell as the EST mark ers on the Y A C ph ysical map used for anc horing the P A Cs are also sho wn. Figure 2: The annotated sequence is in tegrated with the genetic map, Y A C ph ysical map and EST map whic h can b e accessed through INE. The predicted genes and the result of BLAST and GENSCAN, the complete sequence of the clone, information on o v erlap and Phrap assem bly qualit y , and other details on predicted genes are presen ted on the annotation site for eac h sequenced P A C. References [1] Dunham, I., et al. , The DNA sequence of h uman c hromosome 22, Natur e , 402:489{495, 1999. [2] Lin, X., et al. , Sequence and analysis of c hromosome 2 of the plan t A r abidopsis thaliana , Natur e , 402:761{768, 1999. [3] Sak ata, K., et al. , INE: a rice genome database with an in tegrated map view, NAR , 28, 2000.