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Phylogenetic diversity analysis and antimicrobial activity of the terrestrial
and intertidal zone of the King George Island at the Western Antarctic

YAN Li-en, CHEN Zhi-rong, WANG Jing-jing, GUAN Ying-ying, LI Jing”
(College of Marine Life Sciences,Ocean University of China, Qingdao 266003, China)

Abstract: Objective To analyze the actinobacterial diversity of the soil and intertidal zone sediment of the
King George Island and to access the antimicrobial activities of the Antarctic actinomycetes against mul-
tiple resistant bacteria. Methods Actinobacteria-specific 16S rDNA gene clone library was constructed.
Representative clones were sequenced and placed into operational taxonomic unit (OTU) groups accord-
ing to the 16S rDNA sequence similarity. Diversity statistics was analyzed using SPADE analysis soft-
ware. 8 selective media were used to isolate actinomycetes strain. Agar diffusion method was used to e-
valuate the antimicrobial activities of the strains obtained. Results The values of coverage of 16S rDNA
gene clone libraries of soil and intertidal sediments were 54.55% and 87. 2%, respectively. The domi-
nant actinobacteria in soil and the intertidal sediments were Class Actinobacteria and Class Acidimicro-

biia, respectively. 93 strains were isolated from soil and classified into 7 genera while 41 strains from
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intertidal zone sediment belonging to 5 genera. 17 strains exhibited antimicrobial activity while 4 stains
showed strong activity against 3 multiple resistant bacteria. Conclusion There were abundant and di-
verse actinobacteria in terrestrial and intertidal zone of the King George Island at the Western Antarc-
tic. Antarctic Streptomyces and Nocardia strains could be important resources for new antimicrobial
metabolites.

Key words: the King George Island; antarctic; diversity; multiple resistant bacteria
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Fig. 2 Agrose electrophoresis of enzyme digestion after amplification
M.D2000 Marker;49-72
Note: M: DNA marker DL2000; 152~175: Number of clones.
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Table 1 Diversity indexes of the actinobacterial clone libraries
0T C (H) (Hmax) I (sh
T5 78 121 54.55% 4.164 6. 285 0.663 0. 980
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3 16S rDNA
Table 3 Phylogenetic affiliations of representative actinomycetes based on comparative analysis
of 16S rDNA gene sequences
16S rDNA /%
OAct607 Tsukamurella pulmonis DSM 441427 99.72 KP235204
OAct679 Nesterenkonia halotolerans YIM 70084" 99. 65 KP235230
OAct656 Microbacterium esteraromaticum DSM 8609 99.93 KP235231
OAct658 Micrococcus yunnanensis YIM 65004" 99.71 KP235225
OAct663 Micrococcus yunnanensis YIM 650047 99. 83 KP235232
OAct687 Kocuria rosea DSM 204477 99. 31 KP235227
OAct661 Pseudonocardia carboxydivorans Y8" 100. 00 KP235228
OAct603 Arthrobacter agilis DSM 20550" 99. 66 KP235205
OAct611 Arthrobacter agilis DSM 205507 99. 24 KP235226
OAct653 Arthrobacter oxydans DSM 201197 99. 17 KP235208
OAct626 Arthrobacter oryzae KV-651T 99.93 KP235210
OAct643 Nocardiopsis lucentensis DSM 44048" 99.93 KP235222
OAct666 Nocardiopsis aegyptia DSM 444427 99. 38 KP235224
OAct622 Nocardiopsis abla DSM 43377" 99.93 KP235207
OAct677 Streptomyces griseorubens NRBC 127807 99. 86 KP235229
OAct612 Streptomyces cellulo flavus NBRC 137807 100. 00 KP235209
OAct617 Streptomyces albogriseolus NRRL B-13057 99.53 KP235211
OAct659 Streptomyces bacillaris NBRC 134877 99.93 KP235212
OAct621 Streptomyces harbinensis NEAU-Da3" 99.13 KP235213
OAct639 Streptomyces anulatus NRRL B-2000" 99. 93 KP235214
OAct625 Streptomyces albido flavus DSM 404457 99. 65 KP235215
OAct672 Streptomyces finlayi NRRL B-12114" 99. 59 KP235216
OAct601 Streptomyces cirratus NRRL B-3250" 99.52 KP235217
OAct619 Streptomyces globisporus NBRC 128677 99. 72 KP235218
OAct632 Streptomyces youssou fiensis XA" 99. 45 KP235219
OAct647 Streptomyces griseoincarnatus LMG 193167 99.93 KP235220
OAct680 Streptomyces xiamenensis MCCC 1A01550" 99.13 KP235221
2.5 MRCNS ,
3 4),
Acinetobacter baumanii
11910, Staph- , 17
ylococcus aureus MRSA s 9 .6
Staphylococcus aureus 1 ( 4,
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Fig. 4 Antibacterial activity results of Antarctic actinomycetes
A 11910; B. ;
C:
A': Acinetobacter baumanii 11910; B: Staphylococcus aureus MRSA; C: Staphylococcus aureus MRCNS

4

Table 4 Results of antibacterial activity of Antarctic actinobacteria to multiple resistant bacteria

A. baumanii 11910 S, aureus MRSA  S. aureus MRCNS

OAct622 Nocardiopsis sp. - + +
OAct640 Nocardiopsis sp. ++ + +
OAct644 Nocardiopsis sp. — - +
OAct649 Nocardiopsis sp. — + —
OAct650 Nocardiopsis sp. ++ + —
OAct666 Nocardiopsis sp. + +
OAct612 Streptomyces sp. + — -
OAct618 Streptomyces sp. ++ + w
OAct628 Streptomyces sp. + + +
OAct639 Streptomyces sp. + —
OAct648 Streptomyces sp. + +
OAct659 Streptomyces sp — ++ +
OAct671 Streptomyces sp. + + +
OAct674 Streptomyces sp. — + ++
OAct677 Streptomyces sp. ++ + +
OAct626 Arthrobacter sp. + + w
OAct661 Pseudonocardia sp. — -+ +
:R, ( )
R<C0. 3, -0.5=R>0. 3, w;l.22=R>0.5, +;3;R>1. 2, ++
4 , 2 .6 MRSA  S. aureus MRCNS
1 ,1 o 17 ,
.4 S. aureus MR- OAct640 ( Nocardiopsis sp), OAct628, OAct671
SA  S. aureus MRCNS; OAct677 (Streptomyces sp.) 4
, 7 .6 ) A. baumanii

S. aureus MRSA S. aureus 11910.S. aureus MRSA  S. aureus MRCNS
MRCNS, OAct661 S. aureus o
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