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Table. 1 Resistance of Lactcocus lactis subsp. lactis strains to abtibiotics in disc methods.

Antibiotics* PCG ABPC VCM

CPFX

SM GM KM CcpP EM TC

Type strain resistance** S S S |

(IZD: mm
Number of isolates R** 20
from coasts | 21 11
S 31 31 10
L. lactis Himuka-SU2 S S | R

S S S S S S

39.54 4510 29.01 16.54 3342 3450 27.25 32.65 3886 41.62)

2 1 27
27 27 4

2 & 31 31 31

| I R S S 5

(IZD:mm 26.40 2695 16.96 13.48 15.13 15.62 12.13 22.00 25.28 29.26)

* PCG: benzil penicillin, ABPC: ampicillin, VCM: vancomycin, CPFX: ciprofloxacin, SM: streptomycin,GM: gentamicin, KM: kanamycin,

CP: chloramphenicol, EM: erythromycin, TC: tetracycline.

** S: susceptible (inhibition zone diameter (IZD) >20 mm), I: intermediate susceptible (IZD =15-20 mm), R: resistant (IZD <15 mm).
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Fig. 1 Growth curves of Lactobacillus lactis subsp. lactis type strain (A) and Himuka-SU2 (B) in medium broth containing
0.8% (W/v), 2.2%, 3.4%, or 6.0% salt.

Values are mean =+ standard errors of the means (SEM, n = 3).
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Fig. 2 Effect of salt acclimatisation in on antimicrobial resistance of L. lactis subsp. lactis type strain (A) and

Himuka-SU2 (B).
The strains were acclimatised in 0.8%(w/v) salt culture (open columns) or 3.4%(w/v) salt (closed columns) at 37°C for 24 h. The cultures
were spread on an MRS agar. Values are mean + standard errors of the means (SEM, n = 3). ** p <0.01.

5 A Milk ., B:Soy-milk oo - G Milk . D: Soy-milk
0 | ODoo _Fal ”
— C &0 | 0
:IQZ_S : _f'é EO 50 50
K 40 40
i L o 0 a A A A o 8ot 30
! o Tt 20
w10 10
3 - + . L . '3 0 o
Intact T T-S H H-S Intact T T-S H H-S oot o Loom s :

Sample concentration (mL/mL)

Fig. 3 Values of pH (A, B) and superoxide anion radical scavenging capacity (C, D) in cow milk and soymilk fermented for
48h at 30°C with L. lactis subsp. lactis type strain (circles) and Himuka-SU?2 (triangles).

The strains were acclimatized salt acclimatization in on antimicrobial resistance of L. lactis subsp. lactis type strain (A) and Himuka-SU2

(B). The strains were acclimatized in 0.8%(w/v) salt culture (open symbols) or 3.4%(w/v) salt (closed symbols). Values are mean + standard

errors of the means (SEM, n = 3). ** p <0.01.
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Fig. 4 Subsystem and gene numbers of the L. lactis subsp. lactis type strain (A) and Himuka-SU2 (B).
A subsystem is a set of proteins that together implement a specific biological process or structural complex.

Table. 2 Genetic charcaterization of L. lactis subsp. lactis type strain and Himuka-SU?2 analysed using PATRIC

NBRC100933" Himuka-SU2
(LC276826)
GC content 35.23 34.84
Plasmids 0 0
Genome length (bp) 2,527,003 2,404,679
Annotated genome features
Protein coding sequences 2,789 2,343
tRNA 46 58
rRNA 4 7
Protein featues
Hypothetical proteins 635 582
Proteins with functional assignm 2,154 1,761
Proteins with EC number assignm 708 627
Proteins with GO assignments 623 547
Proteins with Pathway assignmet 523 463




Table. 3 Antimicrobial resistance related genes of L.

lactis subsp. lactis type strain and Himuka-SU2 analysed using PATRIC

NBRC100933' Himuka-SU2
Specialty genes Source
Antibiotic Resistance CARD 3 2
Antibiotic Resistance PATRIC 29 26
Drug Target DrugBank 10
Drug Target TTD 4
Transporter TCDB 71 66
Virulence Factor VFDB 1 1
Virulence Factor Victors 8 7

Antimicrobial resitance genes

alr,ddl, EF-G, EF-Tu, folA, dfr,
folP, gyrA, qyrB, inhA, fabi, Iso- folP, gyrA, gyrB, inhA, fabl, Iso-
tRNA, kasA, murA, rpoB, rpoC,

Antibiotic target in susceptib rimA(ll)

alr,ddl, EF-G, EF-Tu, folA, dfr,

tRNA, kasA, murA, rpoB, rpoC,

S510p, S12p 510p, 512p
Antibiotic target modifying enzyme rimA(ll) rimA(ll)
Gene conferring resistance via absence gidB gidB
Protein altering cell wall charge conferring
dpD, pgsA dpD, pgsA
antibiotic resistance gap™, pg 9ap= Pg
Protein involved in antibiotic sequestration fabK-like fabk -like

Regulator modulating expression of
antibiotic resistance genes

liaF, liaR, liaS

liaF, liaR, lias
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Summary

The lactic acid bacteria Lactococcus lactis subsp. lactis plays an important role in traditional fermented milk.
Compared to the type strain that isolated from traditional fermented milk starter, the strains isolated from coast
(satoumi) in Japan had shown some different properties, such as fermentability of soy milk as well as salt tolerance.
In this study, effects of salinity adoption on antimicrobial resistance (AMR: which is problematic when used as a
starter or probiotic) and fermentability of milk and legumes in the L. lactis subsp. lactis type strain and a selected
satoumi strain were examined. The 31 satoumi strains rather than type strain were highly AMR to the five
antibiotics (vancomycin, ciprofloxacin, streptomycin, gentamicin, kanamycin) examined by the disc method.
The selected satoumi strain (Himuka-SU2) was able to grow at 6% (w/v) salinity. Interestingly, the AMR was
increased by 24h acclimation incubation in a medium containing 3.4% salt, and the effect on the type strain was
stronger than that on Himuka-SU2. Fermentability tests on milk and emulsified foods prepared from beans (soya
beans, chickpeas and lentils) showed that the type strain could only ferment milk, whereas Himuka-SU2 fermented
all samples. The effect of salt acclimatisation incubation on this fermentability was not clear. Comparison of
the whole genome sequence of Himuka-SU2 with the type strain showed no difference in the AMR-related genes.
In contrast, sucrose degrading enzyme-related genes, such as sucrose operon repressor scrR, sucrose-6-phosphate
scrB, and phosphotransferase system (PTS) sucrose-specific IIB component, were detected only in Himuka-SU2
that were not detected in the type strain. The expression of the relevant genes needs to be studied in more detail

in the future.



