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Abstract: In order to study the composition and antimicrobial activity of actinomycetes from the infrabuccal
pocket of a carnivorous ant, Ectomomyrmex javanus ,the composition of actinomycetes in the pocket was i-
solated by using a culture-dependent method and identified with DNA sequence analysis. Nine actinobacte-
rial strains from the infrabuccal pocket were obtained. It was found that Strepromyces formed the dominant
group,with a total of 6 strains (A2,A3,B1,B3,B4,B5),among which the strain Bl,A3 and B5 were dis-
tributed in all 3 nests with the average isolation frequencies of 93. 3% ,80. 0% and 53. 3% , respectively.
Strain C1 and Al belonged to genus Microbacterium and Tsukamurella , with isolation frequencies of
100. 0% and 80. 0% ,respectively. Strain C1 and Al both were found in all 3 nests. B2 was only found in 2
nests,and the average isolation frequency was only 26. 7%. The antimicrobial activities of 9 strains of acti-
nomycetes by using the plate confrontation method and the growth rate method showed that strain B2
(Amycolatopsis) sB3,B4d,and B5 (Streptomyces) had antimicrobial activity to 8 strains of tree pathogenic
fungi. Among them, the fermentation liquor of strain B4 exhibited inhibitory activity to 8 strains of tree
pathogenic,especially to Botryosphaeria dothidea ,Valsa mali, Thanatephorus cucumeris and Melanconi-

um oblongum with inhibitoery rat of 100% ,which could be further developed and utilized.
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Table 1 The information of the strains used for antimicrobial

bioactivity of actinomycetes
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Fig. 1 Colony morphologyof the nine strains of actinomycetes isolated from the infrabuccal pocket of E. javanus workers
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Table 2 Actinomycetes isolation and identification from the infrabuccal pocket of E. javanus workers

- Blast 45 5t i — B B 3 0 28 bk TR 5
(GenBank & 53 %5) (—##) 1 ) 3 PR (%)
R B Streptomyces caldifontis
+ + +
Bl (NRI49157. 1) (99% 14.0410. 2 200, 4--187.7 47.6+26.7 93.3
= . .
A3 BER IR S. citricolor 20.8+21.5 7.744.2 74.3+16. 4 80. 0

(KR780440. 1) (99%)

WEEE S, fulvissimus
— + +
B4 (LM999765. 1) (99%) 7.241.6 127.3426.8 60. 0

R EE S. dioscori

+ + +
B5 (NR165766. 1) (99%) 7.5+2.1 39.3+6.8 9.0+1.4 53.3
HERE R S, viridocyaneus

B3 (KU317905. 1) (99%)

6.54+0.7 78.5+82.3 — 40.0
HERE B S. venezuelae
(OM321591. 1) (99%)

AT & Microbacterium sp.
(MT533965. 1) (99%)

FARE B Tsukamurella sp.
(MF175091. 1) (99%)

IR R H JB Amycolatopsis orientalis
(KM506911. 1) (99%)

A2 11.04+2.8 - 1.5+0.7 26.7

C1 330.84157. 6 142.6+£202. 3 165.64+75.5 100. 0
Al 25.0£6.4 2.5+2.1 57.8+80.5 80.0

B2 4.540.7 15.5+3.5 - 26.7

T Bn I bR 2 5 — PR AE R & B 2 B F



200 PO LA B 2 4 37 &

Bacillus sp.(MF175096.1)

Bacillus atrophaeus(0OL843894.1)
Wickerhamiella sp.(MF175083.1)
Streptomyces adustus(NR151949.1)

Streptomyces sp.(MF175086.1)
076 | 099 Streptomyces xinjiangensis(MT673839.1)
: A2
Streptomyces venezuelae(OM321591.1)
0.7 ’
L\ 0.99 Streptomyces tanashiensis(EU841576.1)
0.66 0.69 Streptomyces herbaricolor(KF032540.1)
0.95 E A3
0.98 Streptomyces citricolor(KR780440.1)
[ B1
0.96 Streptomyces caldifontis(NR149197.1)
0.59 0.95 Streptomyces sp.(MF175088.1)
0.63 - Streptomyces rectiviolaceus(EU593568.1)
Loo L~ B3 . .
0.94 0.91 Streptomyces viridocyaneus(KU317905.1)
) Streptomyces aurantiacus(FJ486286.1)
MJEBS
0.92 Streptomyces dioscori(NR165766.1)
— Streptomyces flavofungini(JN999903.1)
098 L— B4
0.52 Streptomyces fulvissimus(LM999765.1)
Al
099 \—— Tsukamurella pulmonis(AY741505.1)
0.98 | Tsukamurella ocularis(NR159883.1)
’ 0'86_'E Tsukamurella tyrosinosolvens(MK788236.1)
0.83 0.94 Tsukamurella sp.(MF175091.1)
Amycolatopsis japonica(CP008953.1)
0.98 Amycolatopsis decaplanina(EU841606.1)
0.86 B2
0.94 Amycolatopsis orientalis(KM506911.1)
097 Actinobacteria bacterium(OM475721.1)
|_|: Nocardiopsis terrae(NR115757.1)
0.99 Nocardiopsis synnemataformans(MW 881523.1)

— C1
|_ Microbacterium sp.(MT533965.1)
0.99 Microbacterium pseudoresistens(LN890032.1)

2 MERIEWHM TRPAEANKENRERESN

Fig. 2 Phylogenetic analysis of culturable actinomyces isolated from the infrabuccal pocket of E. javanus workers
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Table 3 Antimicrobial activity of nine actinomycetes stains to eight pathogenic fungi

MO

9 VL 2L T

Al A2 A3 Bl B2 B3 B4 B5 C1
F1 — — — — — 21.4 53.5 - —
F2 — — — — — 35.6 49.3 - -
F3 — — — — — 25.3 43.0 — —
F4 — — — — 19. 3 36.9 A47.7 34.9 -
F5 — — — — — 31.7 41.6 — —
F6 — — — — — — 66.0 — —
F7 — — — — — 40.7 57.7 - —
F8 — — — — 34.5 51.4 58.2 - —

B3 M%&E B4 3IMBERERER (F2.F3.F4)WNEE

Fig. 3 Photos of the antibacterial experiment of actinomycetes B4 against three pathogenic fungi (F2,F3,F4)
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B0 5 L B E 4 BRI B2.B3.B4 F1 B5 X 8 Al waE R EF X ET 0 L i B B M I R 4
FEL s it T B R B A T 3 PRI B (B2 B3 B4 B5) , 5 I H K 1% R 4% 22 T Jié
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Table 4 Antibacterial rate of four actinomycete fermentation broths against eight pathogenic fungi %
95 JEL L T B2 S 4 B3 SE 44 B4 S48 B5 S
F1 0 0 0 — 0 0 0 100. 00 100.00 100.00 100 0 0 0 —
F2 0 0 0 — 0 0 0 65.85 66.83 66.83 66.50 0 0 0 —
F3 - - - - - - - 70.08 72.44 70.87 71.13 — — 0 —
F4 0 0 0 — — — — 76.53 78.40 75.59 76.84 — — — —
F5 0 0 0 — 0 0 0 100. 00 100.00 100.00 100 — — — —
F6 0 0 0 - 0 0 0 57.08 53.42 59.82 56.77 0 0 0 —
F7 0 0 0 - 21.88 32.81 28.13 27.60 100.00 100.00 100.00 100 0 0 0 —
F8 50.00 72.78 71.67 64.82 73.33 71.67 70.00 71.67 100.00 100.00 100.00 100 75.56 37.22 12.22 -
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Table 5 Physiological and biochemical identification

results of B4 strain
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