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Materials and Methods

Genome annotation and analysis. Glimmer, RBSFinder [1], and FgenesB (http://softberry.com) were used to identify putative protein coding sequences (CDSs), and the final results were verified by ARTEMIS [2]. BLASTP [3] was used for automated annotation based on sequence similarity in conjunction with searching the definitive CDSs set against Kyoto Encyclopedia of Genes and Genomes (KEGG) database, SwissProt database and NCBI Non-redundant protein database. The cluster of orthologous groups of proteins (COGs) database was applied to identify family classification of predicted proteins [4]. Manual revision was carried out for clarity and for satisfying annotations to the current literatures. 

The (5S, 16S and 23S) ribosomal RNA (rRNA) genes were predicted by RNAmmer 1.1a server [5]. The transfer RNA (tRNA) genes were identified by tRNAscan-SE v1.23 [6]. Transfer-messenger RNA genes (tmRNAs) were predicted by using BRUCE [7]. Transmembrane helices (TMHs) and signal peptides of CDSs were found by the packages TMHMM 2.0 and SignalP 3.0 respectively [8, 9]. The program SIGI-HMM was used to predict genomic islands and the putative donor of each individual alien gene [10]. The software package GenomeViz [11] was used to visualize the genome organization trait and specific genetic characteristics of JL03.
Ortholog proteins for two genome’s CDSs were defined if protein identity was above 60%, alignment coverage above 80% and E value below 1e-50. For the JL03 genome, repetitive proteins were determined when protein identity was above 95% and E value was below 1e-100. Repetitive DNA elements were defined as those that had at least 300 bp with cutoff value of 1e-10. 

Whole genome sequences of A. pleuropneumoniae L20 of serotype 5b, P. multocida Pm70, H. ducreyi 35000HP, H. somnus 129PT and Escherichia coli K12 MG1655 were retrieved from GenBank database. Contigs of unfinished genomes of A. pleuropneumoniae 4074 of serotype 1 (accession no. AACK00000000) and M. haemolytica A1 (AASA00000000) were used as reference in genomic comparison. The genomic sequence comparison was carried out by the program GenomeComp [12].

Nucleotide sequence accession number. The genome sequence of JL03 is available from GenBank with the assigned accession number CP000687.
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