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Abstract: We sequenced and analyzed the genome of Lactobacillus rhamnosus ATCC 53103 (also known as
L. rhamnosus GG), a human isolate, which is one of the most studied probiotic strains. The organism harbored
a 3.0-Mb chromosome encoding 2,836 protein-coding genes, and contained a remarkable number of proteins
involved in carbohydrate and amino acid metabolism and transport, and defense mechanisms compared with
other sequenced intestinal lactobacilli. Comparative genome analysis revealed that extensive synteny was
found between L. rhamnosus ATCC 53103 and its closely related L. casei ATCC 334 (a cheese isolate), but the
L. rhamnosus genome contains numerous insertions, which reflect potential adaptation to the gut environment,
including six carbohydrate utilization gene clusters that consist of the genes for PTS-type transporter system,
glycoside hydrolase, and transcriptional regulator. Genome analysis also predicted many cell surface adherence
proteins, and its genome encodes functional SpaCBA pili shed on the importance of adhesion to mucus during
colonization of the human. Collectively, these features in the L. rhamnosus genome are likely to contribute to
the organisms’ gastric survival and promote interactions with the intestinal mucosa and microbiota.
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Fig. 1. Circular representation of the L. rhamnosus ATCC 53103 chromosome. From the outside in: circles 1 and 2 of the
chromosome show the positions of protein-coding genes on the positive and negative strands, respectively. Circles
3 and 4 show the positions of protein-coding genes that have orthologs in L. casei ATCC 334, and L. casei BL23,
respectively. Circle 5 shows the positions of the L. rhamnosus ATCC 53103-specific 34 segments: carbohydrate
utilization gene clusters (pink), prophage regions (green), and the others (brown). Circle 6 shows the positions of
tRNA genes (purple) and rRNA genes (brown). Circle 7 shows a plot of GC skew [(G — C)/(G + C); khaki indicates
values > 0; purple indicates values < 0]. Circle 8 shows a plot of G + C content (outward: higher values than the
average).



