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Abstract: There are a large number of uncultured microbial resources in coral reef environments. Microbial diversity
research will help us understand their ecological functions, and also help develop and utilize microbial resources. In this
study, a total of 349 pure bacterial strains were obtained by selective isolation media with multiple oligotrophic components,
from three samples collected from three coral reef islands in the South China Sea. Based on 16S rRNA gene sequence

analysis, we found the cultivable bacteria belong to four phyla of Actinobacteria, Proteobacteria, Firmicutes and
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Bacteroidetes; and they spread into six class, 26 orders, 43 families, 73 genera, and 134 species. There are 18 potential new
taxa with 16S rRNA gene sequence similarities less than 97%. The dominant group is Actinobacteria, which accounts for
60% of all isolates. In this study, the improved and optimized oligotrophic media were used, which showed better isolation
results including the composition of the microbial community and rare or new taxa in every sample. The results showed that
the cultivable microbial resources are rich and diverse in coral reef island environments of the South China Sea, and the
microbial community has comprehensive functions for material and energy metabolism; and the proportion is higher to
obtain potential new taxa. This research has laid a good foundation for the methods to mine microbial resources in coral
reef islands; it also accumulated abundant and rare microbial resources for the deep development and application in the
future.
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Tab 1 Components of selective isolation media used in this study

NgL"
%2916 5.0, 1.0, 0.1, NaCl 19.45, MgCl, sif,Jg(,gNazs)o4 3.24, CaCl, 1.8, KC10.55, Na,CO5 0.16, KBr 0.08,
StCl, 0.034, H3BO; 0.022, Na,0-Si0, 0.004, NaF 0.0024, NH,NO; 0.0016, Na,HPO, 0.008, 20, 15.0
% AIA o 2.0, 0.1, 4.0, K5PO4 0.5, MgSO4 0.1, FeSO4 0.001, 1min 5.0, 20
5% RIA . 0.25, 0.5, 0.5, 0.5, K,HPO, 0.3, MgSO, 0.1, 0.3, 0.25,
0.5, 20 15.0
SN NaNO; 0.75, K,HPO, 0.0159, EDTA  0.0056, Na,CO;3 0.0104, VitaminB), 0.001( ), 1107 (625,
6.0, MnCl,-4H,0 1.4, Na;M004-2H,0 0.39, Co(NO3),-6H,0 0.025, ZnSO5-7H,0 0.222, ) 15.0
10% Gaiella occulta F2-233" 100mL, 900mL 15.0
1.1.3 BN 5E 16S rRNA ,
16S rRNA 27F CLUSTAL W , MEGA-X
(5'-AGAGTTTGATCCTGGCTCAG-3")  1492R (5'- (Kumar et al, 2018) , Kimura2-parameter
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( ) 5% Chelex 100 (5g N-J)(Saitou et al, 1987) , 1000
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); Tag DNA ( ); PCR 2019)
(Eppendorf, German); (Bio-rad, USA); 1.5
(ESCO, Singapore) 3 ,
1.2 - , R vegan
0.5¢g R a s Shannon
20 3min 150uL Simpson invsimpson Chaol
, PICRUSt2 (Douglas et al, 2020)
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28 , (kyoto encyclopedia of
) genes and genomes, KEGG) R
2216E (MA) , (KEGG orthology) KEGG
30% ,
-80
1.3 16S rRNA 2
DNA 5% Chelex-100 2.1
(Walsh et al, 1991), 27F  1492R , 126
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SeqMan 5.0 134 ,
(Swindell et al, 1997) , 4 6 26 43 73 4
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Fig. 1 Distribution of isolated pure culture strains in each classification grade. (a) Proportion of pure culture strains at different
phylum, class and order levels, and (b) proportion of pure culture strains in the top 25 genera
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diacarni (20 ) Saccharopolyspora tripterygii (12 ) 4 11 (Bacillus)
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iriomotensis (11 ) , (Brevibacillus) , Bacillus altitudinis
(Microbacterium) 6 ) , 6
(Nocardioides)  Barrientosiimonas (Sinomicrobium soli, 3 )
(Prauserella) (Brevibacterium) (Haoranjiania flava, 3 )
(Dietzia) (Janibacter) (Rothia) 22 3
(Rhodococcus) (Gordonia) 3
212 EBEN , Shannon Simpson Invsimpson
9% Chaol ACE 3
3 (o- p- y- ) 2 3 , BK-S BS2-S
8 (Burkholderiales Caulobacterales Cellvibrionales R Y11-S
Lysobacterales Rhizobiales Rhodobacterales BK-S 80 4 5
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Tab. 2 Diversity index of pure cultured strains isolated from three coral reef samples
Shannon Simpson Invsimpson Chaol ACE
Y11 2.39 0.85 6.78 53.00 42.54
BK-S 3.83 0.95 20.40 182.67 259.60
BS2-S 3.81 0.97 30.07 169.11 176.52
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Tab.3 Potential new taxa information after removing the duplication
16S RNA
SCSIO 63424 1 Arboricoccus pini 89.88
SCSIO 63409 3 Inquilinus limosus 92.80
SCSIO 63602 1 Nocardioides mesophilus 93.64
SCSIO 63346 1 Brevibacterium ammoniilyticum 94.61
SCSIO 63385 1 Gordonia terrae 94.74
SCSIO 63263 3 Brevibacterium casei 95.07
SCSIO 63650 1 Brachybacterium paraconglomeratum 95.66
SCSIO 63659 6 Nocardioides iriomotensis 96.00
SCSIO 63265 2 Haoranjiania flava 96.19
SCSIO 63649 1 Prauserella aidingensis 96.34
SCSIO 63671 1 Mesorhizobium oceanicum 96.45
SCSIO 63658 1 Prauserella rugosa 96.56
SCSIO 63505 1 Cohnella cellulosilytica 96.58
SCSIO 63329 1 Bacillus dafuensis 96.71
SCSIO 63500 1 Microbacterium oxydans 96.72
SCSIO 63633 1 Maricaulis virginensis 96.77
SCSIO 68054 1 Oceanobacillus iheyensis 97.01
SCSIO 63591 1 Sphingomonas aestuarii 97.02
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Fig. 5 Phylogenetic tree of potential new taxa obtained from different media

6 2216E 14
a. SCSIO 63409 (Inquilinus limosus); b. SCSIO 63263 (Brevibacterium casei); c¢. SCSIO 63671 (Mesorhizobium oceanicum); d. SCSIO
63659 (Nocardioides iriomotensis); e. SCSIO 63385 (Gordonia terrae); f. SCSIO 63505 (Cohnella cellulosilytica); g. SCSIO 63658

(Prauserella rugose); h. SCSIO 68054 (Oceanobacillus iheyensis)
Fig. 6 Pure culture morphology of potential new taxa on 2216E medium after incubation for 14 days. (a) SCSIO 63409

(Inquilinus limosus); (b) SCSIO 63263 (Brevibacterium casei); (¢) SCSIO 63671 (Mesorhizobium oceanicum); (d) SCSIO
63659 (Nocardioides iriomotensis); (¢) SCSIO 63385 (Gordonia terrae); (f) SCSIO 63505 (Cohnella cellulosilytica); (g)
SCSIO 63658 (Prauserella rugose); (h) SCSIO 68054 (Oceanobacillus iheyensis)
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