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Isolation of Antarctic sponge-associated actinobacyeria and evaluation
of secondary metabolites biosynthetic potential
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Abstract: Objective To analyze the diversity of actinomyces isolated from Antarctic sponge and to evalu-
ate secondary metabolites biosynthetic potential of these actinomyces. Methods Sponge-associated acti-
nomyces were isolated using 4 media. 16S rDNA sequences of the representatives were amplified and se-
quenced to analyze phylogenetic diversity of the actinomyces. The antagonistic activity of the sponge-as-
sociated actinomyces was screened using modified cross-streak method. The allelopathic activity on red-
tide microalgae was also tested using growth-inhibition method. A sequence-guided genetic screening
strategy was used to evaluate the genetic biosynthetic potential of the active strains. Results 59 strains
were isolated and classified into 9 genera. 21 strains were screened out with high antagonistic activity
and 6 strains showed remarkable allelopathic activity. 7 strains were testified to contain at least 2 types
of key biosynthetic genes while strain OAct311 and OAct408 contained all the 4 biosynthetic genes test-
ed in this study. Conclusion There were abundant and diverse sponge-associated actinomyces in Antarc-
tic. It is one of the most important sources in searching for new bioactive compounds.
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1 16S rDNA

Table 1 Phylogenetic affiliations of representative actinomycetes based on comparative

analysis of 16S rDNA gene sequences

/% GenBank
OAct369 Arthrobacter agilis strain R-36534 99. 24 KC493998
OAct200 Brachybacterium paraconglomeratum strain LMG 1986 99. 65 KC493995
OAct331 Brevibacterium casei strain Pc229 99 KC493995
OAct243 Tsukamurella sp. strain COL18 99 KC493977
OAct322 Micrococcus luteus strain CJ-G-TSA7 99 KC493984
OAct346 Nesterenkonia halotolerans strain YIM70084 99 KC493996
OAct349 Rhodococcus fascians strain L.S277 99 KC493986
OAct401 Nocardiopsis aegyptia strain SNG49 99. 45 KC493983
OACct381 Nocardiopsis alba strain PCM 2702 99 KC493981
OAct372 Nocardiopsis ganjiahuensis strain 20038 99.51 KC494000
OAct406 Nocardiopsis lucentensis strain DSM 44048 99 KC493980
OAct408 Nocardiopsis terrae strain YIM 90022 99. 56 KC493982
OAct383 Streptomyces albogriseolus strain C60 98. 75 KC494001
OAct411 Streptomyces anulatus strain NRRL B-2000 100 KC493992
OAct413 Streptomyces bacillaris strain NBRC 13487 99.93 KC493993
OAct427 Streptomyces badius strain NRRL B-2567 99.79 KC493991
OAct433 Streptomyces bikiniensis strain AM3 100 KC493971
OAct371 Streptomyces coeruleorubidus strain KSRO2 99.75 JX290323
OAct418 Streptomyces flavo fuscus strain CGMCC 4, 1938 100 KC493972
OAct441 Streptomyces marokkonensis strain Apl 98. 83 KC493997
OAct449 Streptomyces somaliensis strain SI87 99. 15 KC493975
OAct359 Streptomyces triangulatus strain NBRC 13799 100 KC493976
OAct434 Streptomyces venezuelae strain SXYM9 100 KC493973
OAct310 Streptomyces violaceorectus strain NBRC 13102 99.93 KC493990
OAct356 Streptomyces xinghaiensis strain S187 99.93 KC493988

1

Fig. 1 Antibiosis exhibited by sponge-assosiate actinobacterial strains
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Table 2 Results of antibacterial activity of Antarctic actinobacteria to multiple resistant bacteria /%
OAct401 0 0 0 83 83
OAct402 100 100 0 0 0
OAct 404 100 100 100 0 0
OAct 406 7 28 0 53 53
OAct 407 7 8 0 70 70
OAct 408 0 0 0 7 7
OAct 409 0 0 0 0
OAct 410 0 0 0 0 0
OAct 411 0 63 0 0 0
OAct 413 100 93 0 0 0
OAct 427 0 0 0 11 11
OAct 433 90 0 0 0 0
OAct 434 100 100 0 0
OAct 441 0 10 0 50 50
OAct 443 0 0 0 23 23
OAct 371 23 0 0 32 32
OAct 383 20 0 0 33 33
OAct 358 40 100 50 0 0
OAct 311 0 0 0 50 50
OAct 312 6 5 0 5 5
OAct 316 0 0 53 0 0
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Fig. 2 Inhibition of microalgaes by crude bioactives of the actinobacteria strains
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Table 3 Information of function gene-positive strains /%
PKS1 PKS-1I NRPS
Streptomyces sp. Streptomyces Streptomyces sp. Frankia sp.
OAct311 GBA 94-10 misawanensis GBA 94-10 Ccl3
86 78 99 60
Streptomyce s sp. Streptomyces sp.
OAct312 1D05-A0109 1D05-A0109
64 64
Aquimarina
Streptomyces sp. 13
OAct402 intermedia
67
60
Streptomyces sp. Streptomyces sp. Saccharomonospora Frankia sp.
OAct408 SM8 SMS8 xinjiangensis Cel3
98 92 87 99
Streptomyces sp.
Streptomyces auratus
OAct434 1D05-A0102
AGR000167
87
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78 95 76
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