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Table 1 Isolated actinomyces strains on the
7 kinds of selective media
Mediam Streptomycetes Rare actinomycetes A °
Number % Number %o
Mycose-histidine medium 61 40 92 60 89
Improved starch—casein medium 48 56 38 44
M2 medium 102 57 76 43 ¢
M3 medium 58 63 35 37 2.4
HV medium 233 63 APL ZYM system 280 21
Glycerol-asparagine medium 69 59 47 41
Actinomycete isolation agar 48 46 56 54 ( 3) o 15% 8
98% - 100% Esterase
2.2
lipase (C8) ( catalase) «
809 280
( Naphthol-ASBI-phosphohydrolase ) 10% -
168 rDNA
) 73% 13 280
¢ D-
15 I Actinomadura  Actinoplanes
Amycolatopsis Arthrobacter Cellulomonas cC 520
Isoptericola Kocuria Micromonospora Zobellia uliginosa " 165 DNA
Microbacterium Myceligenerans Mycobacterium
99.5% . CC 520 HV
Nocardiopsis Promicromonospora Rhodococcus
28 C 20 d 2 cm
Streptomyces. C 2). 4
50% o
16S rRNA CC 0387" (CCTCC
AA208024 = DSM 21481) 1
( Promicromonospora  flava ) " . 540
Agrobacterium  Bacillus  Chromohalobacter  Devosia
Chromohalobacter Exiguobacterium Rhizobium ) o
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Zobellia 8 o CC 0385
Agrobacterium tumefaciens ~ 16S rDNA ) . )
1997 Takami
95% CC 0386 Agrobacterium
Challenger Deep
tumefaciens 96%  CC 0446 . -
(Aureobacterium) . Colquhoun ’
Chromohalobacter salexigens 94%  CC 0498 )
( Nocardia ) «
Devosia neptuniae 96% CC 0559 Rhizobium
(Rhodococcus) ~ ( Tsukamurella) -
galegae  97% . o
( Corynebacterium) - ( Dietzia) ~
; CC 0422 CC 0440 CC 0447 .
( Gordona) ( Mycobaterium) 7 o
CC 0523 CC 0574 CC 0575 CC 0576 . s
2002 Mincer
98.5% o .. 16
(Salinispora) - 2004  Jensend
’ (Marimomyces) - Bruns 7
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Fig.1 Phylogenetic tree showing the relationships among reference strains and the isolates in this study based on 16S rRNA gene sequences
based on neighbour joining analyses of 1 000 resampled data sets. Bar: 0.02% sequence divergence. Numbers in parentheses represent the

sequences accession number in GenBank.
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2 280
Table 2 Anti-microbial activities among the 280 isolated Actinomycetes strains
Bacillus subtills Escherichia coli Staphylococcus lentus  Mycobacterium phlei Candida glabrata
Number of active strains 58 7 56 12 29
Anti-microbial activities /% 21 2.5 20 4.3 10
3 o
Table 3  Percentage of strain with enzyme activities :
Enzyme ACt/l;:)lleS Enzyme ACt/I;;tICS (
Alkaline phosphatase 82 a-galactosidase 73 ) °
Esterase (C4) 77 B-galactosidase 62 48 20-23
Esterase lipase (C8) 100 B-glucuronidase 10 3 51
Lipase (C14) 72 a-glucosidase 93
Leucine arylamidase 88 B-glucosidase 56 °
Valine arylamidase ss N—acelyl—'ﬁ.— 37 2005 Antonie van Leeuwenhoek
glucosaminidase 9

Cystine arylamidase 91 a-mannosidase 19
Trypsin 29 a-fucosidase 39
a~chymotrypsin 42 catalase 100 o
Acid phosphatase 66 Oxidase 0 Goodfellow 23
Naphthol-A5- 98 Contol 0 Abyssomicins B C C D G H Benzoxazine

BI-phosphohydrolase

NTK 935 Caboxamycin Lipocarbazoles Al - A4
Proximicins A B C Lysolipin
o 2009
973

2 CC 520 °
Fig. 2 Agar hydrolysised by Strain CC 520.
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20 38 review. Journal of Antibiotics 2005 58(1) :1-26.

4 - 2 Rheims H Sproer C Rainey FA Stackebrandt E.

58% (23 Molecular biological evidence for the occurrence of

) o 38 16S rRNA uncultured members of the actinomycete line of descent

in different environments and geographical locations.

Microbiology 1996 142:2863-2870.

(Dermacoccus) ~

(Kocuria) ~ (Micromonospora) « ‘
(Streptomyces) - ( Tsukamurella) 3 Zengler Toledo G Rappé M Elkins J Mathur EJ
o . Short JM.  Keller M. Cultivating the uncultured.
(Williamsia) 6 ° Proceedings of the National Academy of Sciences of the
15 United States of America 2002 99(24) : 15681-15686.
(Cellulomonas) (Myceligenerans) 4  Bull AT Stach JEM. Marine actinobacteria: new

(Promicromonospora) 3 opportunities for natural produce search and discovery.
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Diversity of cultured actinomycete in the Baltic Sea

oo 1% 12 . 1 . s 1
Y1 Jiang Yanru Cao Qian Wang  Rongxian Jin
' Key Laboratory of Microbial Diversity in Southwest China Ministry of Education and Laboratory for Conservation and
Utilization of Bio-Resources Yunnan Institute of Microbiology Yunnan University Kunming 650091 China

* College of Resources and Environment Northwest A & F University Yangling 712100 China

Abstract: Objective Actinomycetes (actinobacteria) are getting more and more recognized as a natural source for new
drug exploration. In order to find new lead compounds the diversity and selected bioactivities of cultured actinomycetes in
the Baltic Sea (Germany) were investigated. Methods One hundred sediment samples were collected from south of the
Baltic Sea of which 809 purified cultures of actinomycetes were obtained by using 7 media. The phylogenetic analysis of
280 selected strains based on 16S rRNA gene sequences was carried out. In addition activities of 21 enzymes which play
a role in metabolic processes and anti-microbial activities were determined. Results Fifteen genera and eight possible
new species of actinobacteria were identified. Members of 3 genera were not isolated from marine habitats before. Of the
280 strains 21% and 20% inhibited the growth of Bacillus subtilis and Staphylococcus lentus respectively. More than
75% of the strains exhibited 8 types of enzymatic activities including esterase lipase (C8) catalase and naphthol-AS-BI-
phosphohydrolase.  Conclusion Baltic Sea provides a rich diversity of actinobacteria regarding the phylogenetic analysis
and the biological activities. Research and utilization of marine actinomycetes should be strengthened.

Keywords: actinomycete diversity bioactivities Baltic Sea
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