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Diversity of bacterial community and screening of protease producing
bacteria in red swamp crayfish (Procambarus clarkii) intestine
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College of Food & Biological Science and Technology, Wuhan Institute of Design and Sciences, Wuhan,
Hubei 430205, China

Abstract: [Background] The digestion and utilization of feed by cultured animals are often closely related
to intestinal microbiota. [Objective] The composition of intestinal bacterial community of red swamp
crayfish (Procambarus clarkii) was studied, and protease producing bacteria was screened from the intestinal
tract of red swamp crayfish. [Methods] The bacterial community diversity in crayfish intestinal tract was
analyzed by sequencing the bacterial 16S rRNA gene V3—-V4 region on Illumina MiSeq PE300 platform, and
the protease producing bacteria were screened by casein plate method and identified by molecular biology
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methods. [Results] The most prevalent bacterial phyla were Proteobacteria, Tenericutes, Firmicutes and
Bacteroidetes in crayfish intestinal tract, accounting for 98.53% in total. There were 7 prevalent genera of
Citrobacter, Candidatus_ Bacilloplasma, Hafnia, Enterococcus, Bacteroides, unclassified_f Clostridiaceae
and Shewanella, accounting for 91.67% in total. The protease producing bacteria screened by casein plate
method belonged to Hafnia, Citrobacter, Klebsiella and Bacillus. [Conclusion] The core groups of bacteria
in red swamp crayfish intestinal tract played an important role in protein digestion and utilization.

Keywords: red swamp crayfish (Procambarus clarkii), intestinal microbiota, bacterial community,

diversity, protease producing bacteria, screening
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Figure 1 Rarefaction curves of samples
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Figure 2 The intestinal microbiota of Procambarus
clarkii

e A T DKCPAHX R B HREAUKPAHXTEE; C:
0 T J AT AH X

Note: A: Relative abundance of bacteria on phylum level; B:
Relative abundance of bacteria on family level; C: Relative
abundance of bacteria on genus level
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Figure 3 Hydrolysis circles formed by some strains on
the casein plate
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Table 1 Identification of protease producing strains

Ac A

¥ JE K FL Candidatus_
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Strains The closest relatives

GenBank AR F
Accession No. ldentity (%) Family

LB+09, LB+21, LB-11, LB-12, SY+22, Rl 4K JE & Hafnia paralvei

SY-06, SY-07, SY-08, SY-10, SY-19
LB+01, LB+11, LB-01, LB-04

SRR AT Citrobacter murliniae

NR116898.1 100 Enterobacteriaceae

NR028688.1 100 Enterobacteriaceae

LB-23 555 S kPR AT Citrobacter werkmanii - NR024862.1  99.35 Enterobacteriaceae
LB-05, LB-06, LB+14 3555 L AP BERR AT 8 Citrobacter freundii  NR028894.1 100 Enterobacteriaceae
LB-33 & B 2RV TR R T8 Klebsiella grimontii  NR159317.1  99.48 Enterobacteriaceae
LB-08 DL SEHT ZEAAT B Bacillus velezensis NR116240.1 99.86 Bacillaceae
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LB+09 (MT513747)
ﬂ{ Hafnia paralvei strain ATCC 29927 (NR116898.1)

Hafnia (OTU16)

86, LB+01 (MT513745)
Citrobacter murliniae strain CDC 2970-59 (NR028688.1)
83172 LB-23 (MT513748)
Citrobacter werkmanii strain CDC 0876-58 (NR024862.1)
6/LB-05 (MT513746)
Citrobacter freundii ATCC 8090 (NR028894.1)
BLcitrobacter (OTUI13)
LB-33 (MT513749)
93'Klebsiella grimontii strain SB73 (NR 159317.1)

| LB-08 (MT513744)

100! Bocitius velezensis strain CBMB205 (NR 116240.1)

40

0.05

4 ET 16SrRNA EEREKRFZ LB R

Figure 4 Phylogenetic tree of strains based on 16S rRNA gene

W I KRG ER, 4301 S B7R 1000 (REE K50 B (F{H; Hafnia (OTU16). Citrobacter (OTU13)hy i £ )3 H1 11y
RFEFFH; HAFAIZE NCBI B8 S, BRTER S s BRI 0.05 25 100 AMAFMF AT 5 A H kit

Note: The phylogenetic tree was constructed using the Maximum likelyhood method. Bootstrap values for 1 000 replicates were given in
the branch nodes. Hafnia (OTU16) and Citrobacter (OTU13) were representative sequences in high throughput sequencing; The
GenBank accession numbers for other sequences were present in the parentheses. The scale bar, 0.05, represented five out of
100 nucleotides were replaced

5 E=REABRFALEER

Figure 5 Results of Gram staining and spore staining

TE: A: Wbk LB+09, #2[CRIME; B: Fikk LB-08, #2[CRHME; C: [ikk LB-08, ZFAINEREL, WA NLLE

Note: A: Strain LB+09, G ; B: Strain LB-08, G*; C: Spore staining of strain LB-08 showing bacteria (red) and spores (green)
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JE AN I/ IN T W i 3 R A %) TG SR, A/ N e HF
T H Y R 2 PR R R

AHEGEINIEH /N Je R 7 1 3 2§ S T 7 4R
FREANG , FEORAMKEHIR . FrERHw R
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BN B 43 5+ 3 57 b A 488 R 4T 741 (Citrobacter
freundii), A I EA BERBUPER, (BHAERIT
R AR SR TR, B0H D 5] T R R 35 5
HARZR , He i/ e BRI X B L5 A B
(White Spot Syndrome Virus, WSSV)J, IfiLitk L+
IR 7K <, A Jif 1 (Aeromonas hydrophila) . #f 55 #h [ AT
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