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Abstract: [Background] Most marine microorganisms are uncultivated. In order to excavate the
culturable microbial resources in the marine ecosystem, we tried some methods, such as oligotrophic
culture. [Objective] To compare the differences in bacterial population, community structure and
utilization characteristics of carbon sources of South China Sea under different low-nutrient culture
conditions. [Methods] The seawater samples from South China Sea were cultured in the original 2216E
medium (group Y), diluted 10 times (group Y-10) and 50 times (group Y-50) in 2216E culture medium.
The number of bacteria and the structure of bacterial communities were detected by real-time PCR and
16S rRNA gene. The number of heterotrophic bacteria was also counted by plate counting method, and the
culturable bacteria were separated and identified. The utilization characteristics of carbon sources of
bacterial communities in different media were analyzed by Biolog EcoPlate™ method. [Results] The total
number of bacteria in Y group was higher than that in Y-10 group and Y-50 group (P>0.05), but the
number of heterotrophic bacteria was significantly higher than that in Y-10 group and Y-50 group
(P<0.05). The sequencing of 16S rRNA gene shows that the bacterial community structure was
significantly different under different dilution multiples, in the Y group, 10 phyla and 193 genera were
detected, and the dominant groups were Proteobacteria (56.44%) and Bacteroides (37.27%); in the Y-10
group, 15 phyla and 220 genera were detected, and the dominant groups were Proteobacteria (40.30%),
Bacteroides (36.91%) and Firmicutes (17.30%); in the Y-50 group, 14 phyla and 226 genera were detected,
and the dominant groups were Proteobacteria (45.19%), Bacteroides (25.29%), Planctomycetes (13.58%)
and Firmicutes (11.21%). Through plate culture, 14 dominant bacteria of 6 genera were isolated from Y
group and Y-10 group, 13 dominant bacteria of 7 genera were isolated from Y-50 group. Among them,
Bacillus is the common dominant bacteria. Four dominant bacteria (1 strain of Microbacterium, 1 strain of
Vibro, 1 strain of Idiomarina, 1 strain of Halobacillus) screened by diluting 10 times of culture medium
and nine dominant bacteria (1 strain of Alcanivorax, 1 strain of Sulfitobacter, 1 strain of Alteromonas,
1 strain of Pseudomonas, 2 strains of Exiguobacterium, 3 strains of Vibro) screened by diluting 50 times of
culture medium were different from the original culture medium. Through low-nutrient culture, the
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metabolic activity and Mclntosh index of culturable bacterial communities increased significantly

(P<0.05), and its utilization rate of polymers, carboxylic acids, amino acids and carbohydrates also

increased significantly (P<0.05). [Conclusion] Low-nutrient culture can increase the richness and

diversity of bacterial community, improve the metabolic activity of culturable bacteria and the utilization

of carbon sources, especially polymers, carboxylic acids, amino acids and carbohydrates. Therefore, in the

collection and recovery of culturable bacteria samples in the pelagic area of South China Sea, more

abundant culturable microbial resources can be obtained through low-nutrient culture method.

Keywords: Low-nutrient culture, Marine microbes, Bacterial community structure, Bacterial metabolic

function, Diversity index
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Figure 1 The total number of bacteria was compared

under different low-nutrient culture conditions
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and the same letters represent no significant difference (P>0.05).
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Figure 2 Community structure composition of high number of bacterial groups at phylum level under different low-nutrient
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Figure 3 Community structure composition of low number bacterial groups at phylum level under different low-nutrient

culture conditions
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Table 1 Comparison of alpha diversity index under
different low-nutrient culture conditions

Planctomyces ﬁi}’ %lj 5 10.39%1 10.01% Medium OTU number Chaol index  Shannon index
’ . o . 0o
222 OTU ;‘Sﬁﬂ o g*i'ri*ﬁ';& Y 1574+22a 180+25a 2.65+0.20a
Z:IEJ%*%7K%ZT?H§$?§E@ a gﬁé‘@?ﬁﬁ(ﬂﬂ%ﬁ Y-10 288+136a 304+123a 3.26+0.25b
Y-50 244+53a 280+42a 3.26+0.23b

1 Fizs, Y-10 2080 Y-50 20/ OTU %%, Chaol {E¥)

BT Y 4, mH Y-10 4480 Y-50 HANEBEE N

Shannon $§ %08 % =T Y 41(P<0.05),

23 WIEFHAEMEE LR
AFFRBKE NS RMEEEE 5 iR,

it 15 d W, Y AR HEME SN

W Bl PR, RSB E AR NG TR
IR RIFRRE KT A i 25 S i1 2 (P<0.05) , A A FE B 3ROR AN ]
TR B e 22 5 MR B35 (P>0.05).

Note: The data are meantstandard deviation. Different lowercase
letters after the same column of data in the table indicate that the
data at different dilution levels are significantly different (P<0.05),
and the same letter indicates that the data at different dilution levels
are not significant (P>0.05).
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T AR ING TR 22 R B35 (P<0.05), AR R
Z5YEABE(P>0.05).

Note: The different letters represent significant difference (P<0.05),

and the same letters represent no significant difference (P>0.05).
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Figure 6 Phylogenetic tree of dominant cultivated bacteria based on 16S rRNA gene sequences

ST S IR R GenBank B35 AR BHRIVEINER 0.02; 43308 HECFFR Boostrap SCHFE.

Note: The number in brackets denotes the GenBank accession number of the strain; Scale bar: The nucleotide substitution rate was 0.02; The
number in each branch points denote the percentages supported by boostrap.
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Figure 7 AWCD values of microbial communities under different low-nutrient culture conditions were compared
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Table 2 Comparison of microbial diversity index under different low-nutrient culture conditions

Medium Shannon index Shannon uniformity Simpson index McIntosh index McIntosh uniformity
Y 3.35+0.02a 1.03+£0.04a 28.09+0.70a 3.86+0.72a 1.01+0.02a
Y-10 3.36+0.01a 1.02+0.02a 27.76+0.52a 8.13+£0.39b 1.01+0.01a
Y-50 3.34+0.01a 1.07+0.02a 27.15+0.35a 8.24+0.23b 1.02+0.01a

s AR EER 2, P [ — I 5 5 A NG T B3R AN R Bk T B 22 54 1B 35 (P<0.05), MR PR R/R AN RIF
IR AR 22 RAEAS B35 (P>0.05).

Note: The data are meantstandard deviation. Different lowercase letters after the same column of data in the table indicate that the data at
different dilution levels are significantly different (P<0.05), and the same letter indicates that the data at different dilution levels are not

significant (P>0.05).

STREY . RIR . ISR E IR 1 2R 43 ) 7E
144, 192, 168 A1 312 h J5 W& =T Y 4H(P<0.05).
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Figure 8 Changes of microbial community utilization of the same type of carbon source under different low-nutrient culture

conditions

. A BEY; B: Bk, C. &IEB; D: WS E. Kk F. Hib.
Note: A: Polymer; B: Carboxylic acid; C: Amino acid; D: Carbohydrate; E: Amine; F: Others.
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