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Anti-Staphylococcus aureus and Methicillinresistant Staphylococcus aureus

activity analysis of actinomycetes from the guts of Periplaneta americana
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Biopharmaceutical ~Guangdong Key Laboratory of Pharmaceutical Bioactive Substances Guangdong
Pharmaceutical University Guangzhou 510006 China)

Abstract: As a special actinomycete intestinal symbiotic actinomycetes are different from the
actinomycetes in the soil. Therefore it is of great significance to study their types and antibacterial
activities. Anti-Staphylococcus aureus and MRSA activities of 159 actinomycetes strains of Periplaneta
americana were screened using the Oxford cup and confrontation co-eulture method in vitro while using 2
species of human pathogenic bacteria of S. aureus and MRSA as the research object. Molecular biological
identification of strains was carried out by 16S rRNA PCR  Blast homology comparison and phylogenetic
tree construction. The result showed 49 endophytic actinomycetes had different degrees of anti—

Staphylococcus aureus and MRSA activity and 11 strains had antagonistic effects on both bacteria. Among
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the 49 strains of Actinomycetes 36 strains ( 73. 47%) belong to the genus Streptomyces which belongs to

the dominant genus; the other 13 strains were Gordons

Microbacteria  Brevibacterium — Mycobacterium

Achromobacter and Micromono—-spora. The results of agarose gel electrophoresis showed that the key enzyme
genes PKS I. NRPS and FADH2-dependent halogenase were all detected in the 6 strains. This study

showed that there were rich actinomycetes with antibacterial activity on the guts of P. americana.

Key words: Periplaneta americana; Actinomycetes, anti-Staphylococcus aureus; anti-methicillHin—resistant

Staphylococcus aureus; identification
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1 I
Fig. 1  Morphological observation of some endophytic actinomycetes of Periplaneta americana on Gaoshi 1 Medium
: A~H WA2324. WA224-2. WAI2421. WA29., WA2224. WA5237. WA5431.

WA5429, Note: A ~ H were strains WA2324. WA2242. WAI124-21. WA27. WA2224. WA52-
37. WA5431. WA54-29.

MRSA

Fig. 2 Screening results of in vitro anti-Staphylococcus aureus and MRSA activity of some endophytic

actinomyc—tesfrom the guts of Periplaneta americana

C A 1-~4 5224, 2242, 5237, 2324 (
) (50 pL 64 pg/mL ); B 1~4 5431, 549, 104-6. 52—
40 ( MRSA) ( )
(50 pL 256 pg/mL ) o Note: A 1 ~4 were the effects of 5224 2242 5237 2324

fermentation broth supernatant on S. aureus blank is blank Control ( equal liquid blank fermentation broth)  positive as positive

control (50 pL of 64 pg/mL ampicillin sodium) ; B 1 ~4 were the effects of 5431 544 1046 5-2-40 fermentation broth

supernatant on Methicillinesistant S. aureus ( MRSA)  blank is blank Control ( equal liquid blank fermentation broth)  positive

as positive control (50 WL of 256 wg/mL vancomycin hydrochloride) .
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Table 1 Distribution of 49 strains of endophytic actinomycetes from the Guts of Periplaneta americana with

anti-Staphylococcus aureus and MRSA activity

Genus Staphylococcus aureus Methicillin—resistant Staphylococcus aureus

() Streptomyces ( strain) 32 12
() Gordons ( strain) 2 1

() Microbacteria ( strain) 4 2
() Brevibacterium ( strain) - 1

() Mpycobacterium ( strain) 1 -

() Achromobacter ( strain) 3 -

() Micromonospora ( strain) 2 -

() Total ( strain) 44 16

- o Not¢ “—7 indicates that it has no antibacterial activity.
2 11 MRSA

Table 2 Results of bacteriostatic circle of 11 strains of actinomycetes with anti-Staphylococcus aureus and MRSA activity

('mm) ( mm)
Strain number Staphylococcus aureus Methicillinvesistant Staphylococcus aureus
WA2-34 12.27 £0. 25 13.43 +£1.02
WA431 9.33 +0.61 7.77 £0. 82
WA5431 13.77 £0. 25 12.40 0. 36
WAI244 15.63 £0. 57 14.33 £0. 15
WAI24 21 13.20 £0. 20 11.50 £0. 50
WAI24 25 7.40 £0.53 6.90 £0. 85
WA204-6 12. 63 +0. 32 10. 70 £0. 26
WA224 =2 13.30 £0. 26 15.23 £0. 21
WA2224 11.90 £1.01 8.47 £0.42
WA2324 10.53 £0.50 14.37 £0. 32
WA2344 8.33 £0.47 9.33£1.70
WA124 25 WA5431 FADH2 (700 bp)
WA22H2. WA234, WA2224. WA2046. - NRPS
WAI244. WA2344. WA2324 %001y  PKST( 750 by) o
N ) WA234. WAI2H-. WAI2421. WA204-6.
2.3 11 WA2242. WA2224
FADH2.



458 Journal of Environmental Entomology 43

WA22-1-2

Streptomyces puniceus strain PY9

)| Streptomyces celluloflavus strain D4-17
WA22-2-1

©
o)

Streptomyces celluloflavus strain D4-17(2)

100| Streptomyces parvus strain LSA-14
Streptomyces griseus strain S10-TSA-14
Streptomyces griseus strain S10-TSA-15
WA12-1-1

74| WA23-2-1

Streptomyces mediolani strain RHPR25
Streptomyces microflavus strain KMJ-8
93 WA20-4-6

Streptomyces enissocaesilis strain MCCB 216

Streptomyces djakartensis strain RT-49
WA2-34

Streptomyces purpurascens strain SAI6X13

99 Streptomyces koyangensis strain SCSIO 5802

- WA23-1-4
& Streptomyces somaliensis strain XLST-12
Streptomyces violascens strain NL51

39’_‘ WA4-31
100

Gordonia terrae strain K22-39
Gordonia terrae strain SBUG 2053 C5
65 T WA12-1-25

Microbacterium oxydans strain NR69-1

100
86

100
30| WA12-1-21

33 Microbacterium foliorum strain D173

Microbacterium foliorum strain H218

Microbacterium phyllosphaerae strain SS1

[ Achromobacter piechaudii strain OM461
100 WA5-4-31

| — 78 Achromobacter spanius strain CCUG 47062
0.02

3 11 16S rRNA
Fig. 3 16S rRNA gene sequence phylogenetic tree analysis of the 11 strains of Actinomycetes with

anti-Staphylococcus aureus and MRSA activity

3 o MRSA

( Bassetti et al. 2019; Emeka-Nwabunnia et al.
2019)
( Tong et al ( Sengupta et al.
2015) . 2015) .
( 2018) o
MRSA
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3 11 MRSA

Table 3 Screening results of some key genes for antibiotic synthesis of 11 strains with anti-Staphylococcus aureus
and MRSA activity

FADH2-

Strain number FADH2-dependent halogenase

Nonribosomal peptide synthetase

I

Polyketone synthase 1

WA234 '

WA431 +
WA5-431 -
WAI244 +
WAI24 21 +
WAI2-425 +
WA204-6 +
WA22-42 +
WA2224 '
WA2324 -
WA2344 -

+

+

+

( Aileen et al. 2016; Arango et al.
2016) .
( Zhang
et al. 2016)
( Jakubiec—
Krzesniak et al. 2018)
60%
( Esnault et al. 2017) o
159
MRSA
30.82% (49 )
MRSA
49
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( Neumann et al.

2019) .

2014;

11
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(Liu N et al.
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