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Abstract

This paper proposes an electrochemical bacterial classification method based on
bioelectrocatalysis. Five kinds of quinone compounds (2,3-dimethoxy-5-methyl-1,4-benzoquinone,
1,4-naphthoquinone, 2-methyl-1,4-naphthoquinone, 1,4-benzoquinone, and 2,6-dimethyl-1,
4-benzoquinone) were used as electron mediators between the anode electrode and the bacterial
redox respiratory chain. FEscherichia coli (IAM 1264), Staphylococcus aureus (IAM 1011),
Lactobacillus casei (IAM 12473), Lactobacillus rhamnosus (ATCC 7469), and Pseudomonas
oleovorans (IAM 12410) were selected as typical bacterial cells for the classification test. The data of
steady-state current obtained from 25 combinations of quinone and bacteria were analyzed based
on principal component analysis. Five bacteria were classified into three groups: Lactobacillus casei
(IAM 12473) and Lactobacillus rhamnosus (ATCC 7469), Escherichia coli (IAM 1264) and
Pseudomonas oleovorans (IAM 12460), and Staphylococcus aureus IAM 1011). The Lactobacillus sp.
group was closer to the Escherichia coli group than to the Staphylococcus aureus group. These
results coincide with classifications based on the 16S rRNA-based sequence homology.
Key Words: Bioelectrocatalysis, Bacterial classification, Principal component analysis, 16S
rRNA-based sequence homology analysis
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[Pc()  Jpc(2)  [pc(3)  pc(4)  |pc(s |
2ER 4.34863 0.582759 0.063445 0.005179 0
BERE 2.085337 0.763386 0.251884 0.071968 0
REHEER 0.869726 0.986278 0.998967 1.000003 1.000002
FRHRIT
s(1) -0.06096 —0.16406 0.313853 0.091042 -0.02226
S(2) -3.49663 -0.22218 -0.12696 -0.01629 —2.5844
S(3) 0.421185  1.30059 0.037389 -0.03484 0.534693
S(4) 1.383213 —0.72658 0.125136 —0.09121 0.980264
S(5) 1.753193 -0.18777 -0.34942 0.051293 1.091706

% % : DDBJ:DNA Data Bank of Japan DB&FR
ThY . BEEYD DNA BIIERE A X —%
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N E.coli | S.aureus | P.oleovorans | L.casei | L.rhamnosus
2,3-Dimethoxy-5-methyl-1.4-henzoquinene 11 34 6 2 1
1,4-Naphthequinone 5 10 6 1 1
2 Methyl-1,4-naphtoquinone 6 15 10 1 1
1,4 Benzoquinone 31 59 57 24 5
2.6-Dimethyl-1,4-benzoquinenc 12 65 14 2 2
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