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The isolation of anaerobic bacteria from the gut of
Camponotus japonicus
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Abstract [Objectives] An anaerobic device was designed to culture anaerobic bacteria from the digestive tract of
Camponotus japonicus. [Methods] A simple anaerobic device; the Interlayer Petri Dish Method, was improved to isolate
anaerobic bacteria from the digestive tract of C. japonicus using four kinds of culture media (LB medium, Beef extract peptone,
MRS medium and LBS medium). [Results] Twenty-two different bacterial strains were isolated from the guts of C.
Jjaponicus. These belonged to 17 genera of the Firmicutes, Actinobacteria and Proteobacterium. Four kinds of culture mediums
had high selectivity, and isolated different bacterial species. More bacterial species were isolated from LB and beef extract
peptone medium (10 and 8 species respectively), less were isolated from LBS and MRS medium (3 and 1 species respectively).
In addition, bacterial species isolated from the digestive tracts of major and minor workers differed, which may be related to
their functions and responsibilities in the colony. Further research will be required to clarify this. [Conclusion] Several
anaerobic bacteria were successfully isolated from the guts of C. japonicus using the Interlayer Petri Dish Method, which
provides a reference for isolating the gut bacteria of other insects.
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Fig. 1 Flow chart of anaerobic bacteria cultivation by
using Interlayer Petri Dish method
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Table 1 Bacterial strains isolated from the guts of Camponotus japonicus workers using four kinds of media

GenBank
GenBank

No. of the strains GenBank Closest related species in GenBank Identity
accession no.

Major Minor
workers  workers

Bacillus endophyticus (KF535129.1)

- 0, -
L3-1 KM974888 (Firmicutes, Bacillaceae) 100% -
L4-3 KM974901 Bacillus sp. (AY205296.1) 99% - +
L5-3  KM974902 Bacillus sp. (KF831375.1) 100% - +
L7-3 KM974903 Bacillus sp. (KF668639.1) 98% - +
L1-2  KM974891 Brach.ybacteriu'm muris (KF876891.1) 999, " )
LB (Actinobacteria, Dermabacteraceae)
) Exiguobacterium sp. (GU339294.1) N )
LB L2-2 KM974892 (Firmicutes, Bacillales Family XII. Incertae Sedis) 9% *
medium Microbacterium sp. (JQ977461.1) N
L3-2° KM974893 (Actinobacteria, Microbacteriaceae) 9% ) *
) Streptomyces sp. (JN936839.1) N )
Ld-2- KM974894 (Actinobacteria, Streptomycetaceae) 9% *
Cellulomonas sp. (EU303278.1) N
L3-2° RM974895 (Actinobacteria, Cellulomonadaceac) 98% ) *
Planomicrobium glaciei (HQ202816.1) o
L1-3 KM974900 (Firmicutes, Planococcaceae) 9% * )
N1-2  KM974896 Bacillus sp. (GU113076.1) 99% + -
Kocuria marina (KJ573536.1) o
NI-3 - KM974904 (Actinobacteria, Micrococcaceac) 9% ) *
N2-2  KMO974897 Pseudomonas stu.tzeri (KJ870187.1) 999, n )
(Gammaproteobacteria, Pseudomonadaceae)
N2-3 KM974905 Acinetobacter {wofﬁi (FJ860882.1) 99% ) n
(Proteobacteria, Moraxellaceae)
Beef Micrococcus luteus (KF410697.1)
) X X . o i
extrtact-pep N3-1 KM974889 (Actinobacteria, Micrococcineae) 9% -
one
medium N3-2  KM974898 Bacillus sp. (KF956662.1) 99% + -
N4-1  KM974890 Sta.phy.lococcus sp. (KF779128.1) 999, ) +
(Firmicutes, Staphylococcaceae)
Moraxella osloensis (HQ130446.1) o
N4-2 KMO74899 (Proteobacteria, Moraxellaceae) 99% ) *
M1 KM974906 Wei;sella sp. (AB682516.1) 959, ) n
MRS (Firmicutes, Leuconostocaceae)
Enterobacter sp. (HE662664.1) o
MRS M2 KM974907 (Proteobacteria, Enterobacteriaceac) 9% * )
medium Acetobacter sp. (KF924238.1)
. . o )
M3 KM974908 (Proteobacteria, Acetobacteraceae) 90% *
LBS
LBS]  KM974909 Lactococcus sp. (KF384111.1) 999 N )
LBS (Firmicutes, Streptococcaceae) ¢
medium

oy “_»

@

“+” means “present” , means “not present”.
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Table 2 Comparion of gut bacterial composition between major and minor workers of Camponotus japonicus

Number of

Type of worker bacterial species

Bacterial species

Bacillus spp.

Exiguobacterium sp.,

Brachybacterium muris

Pseudomonas stutzeri

8

Major worker Planomicrobium glaciei Enterobacter sp. Acetobacter sp.
Lactococcus sp.
Bacillus spp. Staphylococcus sp. Microbacterium

" sp. Streptomyces sp., Cellulomonas sp. Micrococcus

Minor worker luteus, Moraxella osloensis, Kocuria marina,
Acinetobacter Iwolffii Weissella sp.
MRS LBS

2.2 KIHUFR. ) TOGH 1L B 0 56 4B AR b 4%

8
10
Bacillus
3 i
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LB
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57
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strain L2-2 KM974892
Exiguobacterium aurantiacum JN644574.1
— 100 Exiguobacterium acetylicum JN852813.1

73 |Lactococcus lactis subsp. lactis KJ095659.1
strain LBS1 KM974909
100|Lactococcus sp. KF384111.1
Lactococcus lactis JF831166.1

82" Exiguobacterium sp. GU339294.1 —
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Fig. 2 Phylogenetic analysis for 16S rRNA sequence of the anaerobic bacteria isolated from the guts of

Camponotus japonicus workers
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