PAEY A4

Acta Microbiologica Sinica R 3
2022, 62(5): 1805-1818 AR
http://journals.im.ac.cn/actamicrocn .‘Eﬂ\ i

] ﬂ-'-‘."aE.\'gF_ .

DOI: 10.13343/j.cnki.wsxb.20210561

Research Article BiakiE=s

mEY, TRE"Y Mg dEmY, T TERY RERY £BE
KER

TR AR TR I T S XU B P K S s, WL TR 315211
2 TPCRETE AR, WL T 315211

—_—

m %, TR, X, S, FHE, a8, MR, EME, SRIER. FLANIE X IR 8 LT R AN T e SR AR IR 1 K

FUE Mo 8. AR, 2022, 62(5): 1805-1818.

Gao Fan, Gan Enlei, Liu Wei, Guo Haipeng, Wang Yanting, Wang Ruoyu, Yan Mengchen, Dong Pengsheng, Zhang Demin.
Screening of carbon sources for enrichment and directional isolation of Rhodobacteraceae from the gut of Litopenaeus
vannamei. Acta Microbiologica Sinica, 2022, 62(5): 1805—1818.

# E. [84]) a4 & FH(Rhodobacteraceae) i Ay FLUH E ST SF M B A oy R £ 3, &
TR SF M B B G e ARt F I, R AR T AT ST R ) KA KR, ARG A T AT A
mEA R Ry BTk, TAMNTRAGZE DA A AL RE L. [FE1H A 16S IRNA
AR GEZNFEAFRRL AR RR Bzt LRSI BT AT A mA s KR, ik
MUFAHRMEADEETERAGER, ARALBEABRANEIHEH DB G RO T LS
SBANBHAME, L AFLETREESHEEIT. (SR FhBHEBHR(TRK. A
B, TBR. REB)FRREMNTEH AR DA AL EE EER, ££2F %53 Cribrihabitans.

Tritonibacter. Rhodovulum. Ruegeria. Sagittula #» Thalassobius /&40 X ® #k; T LAF & #4
HARATF R & A S AT IR A IR, Bk 303 MhwmE, BT 217 12 4,

HPaHFAHRmE AHEFEBE 119 4, & @35 Tritonibacter (90 #&). Phaeobacter (25 #&)-
Sulfitobacter (1 #&). Ruegeria (1 #k). Roseovarius (1 #k)F= Aliiroseovarius (1 ¥8)% 6 N~ B; 2

HEWE: FEKARPAEE31672658); TR ML FE KL (20212105); Z1LERHEII(2021XSX040003)
Supported by the National Natural Science Foundation of China (31672658), by the Ningbo Major Agricultural Project
(2021Z105) and by the Xiangshan County Science and Technology Plan Project (2021XSX040003)

*Corresponding author. E-mail: guohaipeng@nbu.edu.cn

Received: 22 September 2021; Revised: 19 October 2021; Published online: 5 March 2022



1806 Gao Fan et al. | Acta Microbiologica Sinica, 2022, 62(5)

BOEBOATAEAMB EE s BRARASZAZNFERTETAHAEE@mE & rbAail,
(44 AFRAT B EMNSFHARRAT A ARAKRELERZAS LA A DR T L
¥k, Ml TSHEELTAAMANER, FT OB RF 19 REATEA@E, #
BT —MARETE G EoBOLAFAAME 67 k.

%]

KGR LR EE; A E A BOR; 16SIRNA AR A FANF; LEH

Screening of carbon sources for enrichment and directional
isolation of Rhodobacteraceae from the gut of Litopenaeus
vannamei
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Ningbo University, Ningbo 315211, Zhejiang, China
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Abstract: [Objective] Rhodobacteraceae, the dominant group of gut microbiota in Litopenaeus
vannamei, usually has higher relative abundance in the gut of healthy shrimps, and some members of
this family have been identified as the indicators for shrimp health. Therefore, clarifying the method for
the directional enrichment and isolation of Rhodobacteraceae from shrimp gut can provide a basis for
the development of probiotics for shrimp farming. [Methods] The 16S rRNA gene high-throughput
sequencing was applied in the screening of the suitable carbon sources for the enrichment of
Rhodobacteraceae. Then, the bacteria were directionally isolated from the enriched samples via the
pure culture method. Finally, the taxonomic status and genetic diversity of the isolates were determined.
[Results] The addition of short-chain fatty acids (acetic acid, propionic acid, butyric acid, and valeric
acid) and sodium bicarbonate facilitated the enrichment of Rhodobacteraceae, which mainly included
Cribrihabitans, Tritonibacter, Rhodovulum, Ruegeria, Sagittula, and Thalassobius. A total of
303 bacterial strains belonging to 12 families of 2 phyla were isolated from the samples with high
relative abundance of Rhodobacteraceae, and 119 out of the 303 strains were identified as members of
Rhodobacteraceae, including 90 strains of Tritonibacter, 25 strains of Phaeobacter, 1 strain of
Sulfitobacter, 1 strain of Ruegeria, 1 strain of Roseovarius, and 1 strain of Aliiroseovarius. In addition,
all the isolates of Rhodobacteraceae had the relative abundance similar to the results of
high-throughput sequencing. [Conclusion] We explored the effect of different carbon sources on the
enrichment and directional isolation of Rhodobacteraceae by using high-throughput sequencing and

screened out five carbon sources for isolating 119 strains of Rhodobacteraceae.

Keywords: Litopenaeus vannamei; Rhodobacteraceae; carbon source; 16S rRNA gene high-throughput
sequencing; directional isolation
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Fz1 #HEF200mLEFERIMKEERERER

Table I Carbon mass for preparation of 200 mL medium

Groups Carbon source Nitrogen source (CH4N,0)/g  Phosphate sources (K,HPO,)/g
Dimethylmercaptopropionic acid (DMSP) 1.707 g 0.128 0.030
Sodium bicarbonate (NaHCO;) 0.840 g 0.026 0.007
Haematococcus pluvialis 0.400 g - -
Sodium pyruvate 1.100 g 0.078 0.020
Succinic acid 1.180 g 0.103 0.027
Acetic acid (liquid) 0.571 mL 0.050 0.013
Propionic acid (liquid) 0.740 mL 0.078 0.020
Butyric acid (liquid) 0.914 mL 0.103 0.027
Valeric acid (liquid) 1.080 mL 0.128 0.033
Linolenic acid (liquid) 3.073 mL 0.463 0.121

—: not detected.
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The bacterial a-diversity index of bacterial community after enrichment culture. A: bacterial
community richness index after enrichment culture; B: bacterial community shannon index after enrichment
culture. Origin, acetic, butyrate, CK, DMSP, Haematococcus pluvialis, linolenic, NaHCO;, pentanoate,
propionic, pyruvate and succinic represent the original sample, acetic acid group, butyric acid group, control
group, DMSP group, Haematococcus pluvialis group, linolenic acid group, sodium bicarbonate group,
valerate group, propionic acid group, sodium pyruvate group and succinate group respectively (the same
below); significant differences are obtained by one-way analysis of variance (one way ANOVA) between
different passages of the same carbon source, *: significant difference (P<0.05), **: significant difference
(P<0.01).
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Figure 2 Non-metric multidimensional scaling (NMDS) plots of bacteria community structure of different
inoculums based on Bray-Curtis distance. A: bacterial community structure after inoculum 3; B: bacterial
community structure after inoculum 5.
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Figure 3 The hierarchical cluster analysis of bacterial community in inoculum 5. The length of a branch
represents the distance between different trees.
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Figure 4 Composition of dominant families of bacterial community after enrichment culture (relative

abundance>10% in at least one sample).
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Figure 5 Phylogenetic tree of dominant Rhodobacteraceae based on neighbor-joining method. The
unmarked ones in the figure indicate that they can be enriched in six carbon sources.
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Figure 6 Distribution of the isolated bacteria at the level of family.
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Figure 7 Statistics of the number of strains isolated from each carbon source group.
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Figure 8 The proportion of different genera of
Rhodobacteraceae in the results of high-throughput
sequencing and isolation. Purple represents the
high-throughput sequencing results after enrichment
culture, and blue represents the identification results
after isolation and purification.
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Table 2 Isolation of Rhodobacteraceae in different media at genus level

Genus NaHCO; Acetic Propionic Butyrate Pentanoate Sum
Tritonibacter 12 17 31 18 12 90
Phaeobacter 25 - - - - 25
Sulfitobacter 1 - - - - 1
Ruegeria - 1 - - - 1
Roseovarius 1 - - - - 1
Aliiroseovarius 1 - - - - 1

—: not detected.
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#3 AHERMEEERM

Table 3  Potential new species of Rhodobacteraceae

Potential new .
Type strains

Corresponding to the 16S rRNA gene similarity

species number of isolates with model strain/%
Aliiroseovarius sp. Aliiroseovarius crassostreae CV919-3127 1 98.20

Roseovarius sp. Roseovarius nubinhibens ISM" 1 98.24

Phaeobacter sp. Phaeobacter gallaeciensis DSM 26640" 1 97.29

Phaeobacter sp. Phaeobacter italicus CECT 76457 11 98.16-98.60
Tritonibacter sp.  Tritonibacter mobilis subsp. mobilis DSM 23403" 44 97.72-98.61
Tritonibacter sp.  Tritonibacter mobilis subsp. pelagius NBRC 1020387 15 97.50-98.53
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VN 0023 X 9 ) e T R R B () 7 A S
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