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Abstract

It is thought that a variety of bioresources are existing in Okinawa have adapted to the peculiar subtropical climate of this area.
Lactic acid bacteria (LAB) of these bioresources is considered to be a useful microbe. Generally, LABs were used in making
many fermented and health foods in ancient times. It is reported that an improvement in bowel movement is shown by taking in
LAB. In addition, antioxidant activity, immune system regulation, and a lowering of blood-pressure has also been shown. The
probiotics action of lactic-acid-fermentation food is also an attractive trait.

The sequencing of lactic acid bacteria (Lactobacillus casei IM-1 strain) with it's particular functionality was held in this
laboratory and performed using the next-generation sequencer. Sequencers used were 454 GS junior (Roche) and MiSeq
(illumina). It became 87 (>500bp) contig and 3,078,383bp total contig length when the assembly was performed using GS de
novo assembler (Roche). Annotation was added to 87 contig using Microbial Genome Annotation Pipeline (MiGAP, an auto

annotation pipeline of DDBJ, http://www.migap.org/). Required information was extracted from annotation files using statistical

software R (http://www.r-project.org/). R, which is a free software system for statistical computing and graphics. In order to

judge what kind of function the gene of a CDS domain has using the Excel file by which required information was collected, the
number of each COG (Clusters of orthologous Groups) function classification codes were totaled. The obtained total result was
extracted to metabolism and summarized in the graph. In order to check whether the IM-1 strain could differ from other
Lactobacillus genus, the five strains (in which complete genome sequences were carried out) were selected as a candidate for
comparison from Lactobacillus genus (Table 1). The results of having totaled the number of the CDS domain, a RBS domain,

rRNA, and tRNA(s) of each LAB was shown (Table 2).

Table 1. Lactobacillus genuses as the candidate for comparison Table 2. Annotation result of lactic-acid-bacteria each strain
abbreviation name No. IM-1 Lecw Lra Lsa Lbr Lga
Lew Lactobacillus casei W56 NC _018641.1 Genom size(Mb) 308 308 296 1.88 234 2.96
Lra Lactobacillus rhamnosus NC 0174911 The CD5 2978 3076 2772 1886 2259 1861
Lsa Lactobacillus sakei NC 0075761 EBS 2639 2948 2716 1834 2210 1831
Lbr Lactobacillus brevis NC_008497.1 COG rENA 3 15 15 21 15 18
Lga Lactobacillus gasseri NC_008530.1 tENA 58 60 60 63 63 73

Function classification code is also added to CDS sequences. This COG code was calculated using R. As a result, it was predicted
that within the IM-1 strains many amino-acid-metabolism genes would be conserved, rather than the candidate used as a
comparison. Pathway reconstruction was carried out using the Kyoto Encyclopedia of Genes and Genomes (KEEG). KEGG is a
database resource for understanding high-level functions and utilities of the biological system. From amino-acid-biosynthesis
pathway analysis, there was some suggestion that the IM-1 strain biosynthesized six kinds of amino acids. The same
amino-acid-synthesis was not checked on other stocks (Table 3). Concerning the IM-1 strain, the amino-acid-synthesis course by
the prediction of the using KEEG verified as to whether it would actually function. First, we examined amino acids natural
demands, having prepared the Lactobacillus casei complete synthesized culture medium. We next removed each amino acid.

Samples were prepared that added all 16 amino acids without Gly, Ala, GIn, Asn as a positive control and without amino acid as a
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negative control. Prepared LAB liquid was inoculated and it was cultivated for 48 hours. As a result, eight kinds of amino acids,

Gly, Ala, Pro, Met, His, Lys, Asp, and Ser, became 50% or more of control number of the LAB.

Table 4. The effect of the omission of amino acids from the

Table 3 The prediction result of amino-acid-synthesis ability complete CDM on the bacteria count of L.casei strain IM-1

IM-1 Lew Lra Lsa Lbr Lza Deleted %

Ie - - - - - _ amino acid ‘
Leu - , , - - . complete CDM 100.00
Val . ) ) ] ] ] Tle 17.32
Met ] () -(+) - - - Leu 9.20
Lys + =) + - - - Val 9.83
His s + i i i Met 97.71
Thr - -() -+ - - - Lys 82.20
Phe ™ ) His 93.97
Trp -() Thr 27.53
Asn/Asp + Phe 18.73
o -0 ] i Tip 13.28
Arg -t - -(+) - Asp 73.35
Ser -0 - -(0) -() - - Ty 17.76
Ala + + - -(+) + - Arg 10.51
Cys - () + - - - Ser 5730
Gln/Glu  -(f)  -() -(4) Cys 10.66
Pro - - -(®) - - - Glu 10.80
Gly - + + + + + Pro 105.98

+, The amino-acid-synthesis pathway is saved; -(+), the pathway is Bacteria counts ware expressed as percentage of the bacteria count

deficiencyof some genes; -, the pathway has collapsed. in complete CDM.

Discussion

It became 87 contig (>500bp) as a result of the de novo assembly after next-generation sequencer analysis. It was thought that
LAB had many reiterated sequences such as a transposon and a rRNA domain. Contig may be connected by using a Mate pair
with a long insertion length of 10kbp or 50kbp. It will become apparent that the results of the assembly is better using a long read
sequencer, such as PacBio. However, since there was past success in CDS domain prediction using this particular assembly result,
it was assumed that it would be sufficient. If a prediction of gene expression is done in more detail, requiring more than this
analysis provides, it is necessary to investigate gene expression using the methods of qPCR or RNA-seq. Even if five kinds of
amino acid were removed, Gly, Ala, Lys, His, and Asp, from the culture medium, the IM-1 strain still synthesized several amino
acids, and the numbers were increasing. As for Thr, it was thought to be synthesizable, but actually it could not increase enough
(Table 4). Therefore, there is a possibility that some pathway genes had pseudogene-ized. As the pathway was observed this time,
the LAB number was increasing contrary to what was anticipated by the culture-medium pattern, in other words, by excluding Ser
and Met and Pro, the synthesis can be considered to be difficult. As a result of pathway re-analysis, it was speculated that Ser was
synthesized from Gly using the glycine hydroxymethyltransferase, and Met was synthesized from Asp by way of L-homoserine,
and Pro was synthesized from Glu. IM-1 strain genomics proved that the ability to preserve amino-acid-synthesis genes is high.
Moreover, the culture results in the specific amino-acid deficiency culture medium were mostly in agreement with the results
drawn from the amino-acid-biosynthesis pathway. We would like to continue the examination of the new function concerning
IM-1 strain.
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