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Complete genomic, comparative genomic and post-genomic analysis of lactic acid bacteria
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Abstract: L. fermentum and L. reuteri were separated from L. fermentum by polyacrylamide gel
electrophoresis but not physicochemical phenotypes in 1980. On the other hand, L. fermentum is generally
isolated from plant origin fermented foods and silage, whereas L. reuteri is typically isolated from mammalian
intestinal tract and feces. Probiotics have recently been the focus of intense lactic acid bacterial researches
interest. Although L. fermentum is phenotypically similar to L. reuteri, many research data of probiotics
concentrate on L. reuteri not but on L. fermentum.

The present studies are aimed at sequencing complete genomes of L. fermentum and L. reuteri, and
analyzing those comparative genomes. We have sequenced the complete genomes of these species, and each
genome contains approximate 1.8-Mb. The circular chromosomes of L. fermentum and L. reuteri have the
average G+C contents of 52% and 39%, respectively. Five 23S rDNAs and six 23S rDNAs exist in the
chromosomes of L. fermentum and L. reuteri, respectively. The numbers of insertion sequence (IS) elements
and tranéposons (Tn) of L. fermentum are more than those of L. reuteri. L. reuteri possesses the structural
genes determining reuterin (3-hydroxypropionaldehyde), an antimicrobial substance, production, but L.
fermentum does not possess this operon.
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Fig.1

Pulsed-field gel electrophoresis patterns of Not | or I-Ceu |-digested Lactobacillus fermentum or Lactobacillus
reuteri, respectively. Lane 2, Not I-digested L. fermentum; lane 3, |-Ceu |-digested L. fermentum; lane 5, Not I-

digested L. feuteri; lane 6, |I-Ceu I-digested L. reuteri; lanes 1, 4, 7, 8 and 9, markers.

221



222

JFRAD KRR

s -

6% 20024

Table 1 Comparative genomes between Lactobacillus fermentum and Lactobacillus reuteri
L. fermentum L. reuteri
Genome length 1.8 Mb 1.8 Mb
16S rDNA 5 6
Plasmid None None
G+C content 52% 39%
ORF Approx. 1,600 Approx. 1,600
Auto-inducer 1 1
Two-component signal transnduction system
Histidine kinase 6 8
Response regulator 8 10
tRNA 50 60
Insertion sites (IS) - > -0
Transposons (Tn) - > o
Cell or sugar binding proteins - < ="
Reuterin synthase None Operon formation

1) Comparison of two strains, although exact numbers are not shown.
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Fig. 2 Reuterin operon in Lactobacillus reuteri.
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