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Fig. 1 Effects of abalone visceral crude polysaccharide (CAVP) on the growth performance of tilapia (Oreochromis niloticus)
a. 15 d; b. 30 d; T-CK, T-SL, T-SM, T-SH represent control group, low, medium and high dose of CVAP group, respectively.
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Fig. 2 DGGE profiles of PCR-amplified 16S rDNA fragments (V3 region) of tilapia
intestinal microbiota and the corresponding cluster analysis
a. 15d; b. 30 d; T-CK, T-SL, T-SM and T-SH represent control group, low, medium and
high dose of abalone visceral crude polysaccharide (CVAP) group, respectively.
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Fig. 3 The a-diversity indices of intestinal microbiota of tilapia (Oreochromis niloticus)

a. Chaol index and Faith’s PD index; b. Shannon index and Simpson index; T-CK and T-SH indicate control and abalone visceral

crude polysaccharide (CAVP) treated group respectively; * on the column indicates significant difference (P<0.05).

a [14395K¥ Phylum level

T-CK301

0.15  0.10 0

Al

T-CK304
T-CK302
T-CK303
T-SH304
T-SH301
T-SH302
T-SH303

¢ H4ZKF Order level

A

020 0.5 0.10

e JBAFKFE Genus level

020 0.15 0.10 0.05

005 0

1A

T-CK301
T-CK304
T-CK302
T-CK303
T-SH304
T-SH301
T-SH302
T-SH303

T-CK301
T-CK304
T-CK302
T-CK303
T-SH304
T-SH301
T-SH302
T-SH303

AD-L

30-L

HS-L

HS-L

0-L

HS-L

b 4AIKF Class level

T-CK301

015 010 005

]

T-CK304
T-CK302
T-CK303
T-SH304
T-SH301
T-SH302
T-SH303

=

d B}532K¥ Family level

T-CK301

020 0.5 0.10 005

]

T-CK304
T-CK302
T-CK303
T-SH304
T-SH301
T-SH302
T-SH303

f OUTZZE/KF OUT level

T-CK301

020 0.15 0.10 0.05

b

T-SH301
T-SH302
T-CK304
T-SH303
T-SH304
T-CK302

T-CK303
0

B 4 BaEMlGIEA S BRI
a. b, c.d. e fAHFET. . H. B, JEM OTU 3KF-; T-CK

T-SH 43 AR 3 Xk FE ZH 4] M 35 0 66 P9 i 2247 (CAVP) B Ab B AH .

Fig. 4 Hierarchical clustering analysis of intestinal microbiota in Oreochromis niloticus
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Fig. 5 Heatmap of intestinal microbiota of tilapia (Oreochromis niloticus) at phylum level
T-CK and T-SH indicate control and abalone visceral crude polysaccharide (CAVP) treatment group, respectively.
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Fig. 6 Heatmap of intestinal microbiota of Oreochromis niloticus at genus level
T-CK and T-SH indicate control and CAVP treatment group, respectively.
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Fig. 7 Heatmap of intestinal microbiota of Oreochromis niloticus at species level

T-CK and T-SH indicate control and abalone visceral crude polysaccharide (CAVP) treatment group, respectively.
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The influence of feeding CAVP on intestinal microbiota of tilapia
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Abstract: The nutrient content of abalone viscera is similar to that of muscle. It contains rich proteins and various
biologically active substances. However, the abalone viscera are often abandoned when processing or during con-
sumption of abalone. This is not only a great waste, but also causes pollution to the environment. In recent years,
with the exploration and research of marine active substances, abalone viscera have also been studied and devel-
oped. Intestinal microorganisms are known as “external organs” of the host, they are directly involved in the host's
nutrition, immunity, metabolism, and so on. They play important roles in maintaining the health of the host. A few
studies have reported the in vitro and in vivo antioxidant activity of abalone polysaccharides and polypeptides;
however, the effects of abalone active substances on the intestinal microorganism have not been previously re-
ported. In this paper, the intestinal microbiota of tilapia and the influence of feeding abalone visceral crude poly-
saccharide (CAVP) on the intestinal microbiota were studied by PCR-DGGE and Illumina MiSeq sequencing. A
total of 13 bacterial phyla were detected in the intestines of tilapia: Fusobacteria (77.84%) was the dominant phy-
lum, Bacteroidetes (8.59%), Chlamydiae (6.18%), Proteobacteria (5.84%), and Actinobacteria (1.20%) were the sub-
dominant phyla. Saccharibacteria, Firmicutes, Planctomycetes, Verrucomicrobia, TM6 Dependentiae, Cyanobac-
teria, Spirochaetae, Acidobacteria, and some unknown groups were also detected. At the genus level, Cetobacte-
rium (77.84%) was the dominant genus, Neochlamydia (5.80%), Plesiomonas (2.64%), and Acinetobacter (1.13%)
were the subdominant genera. There was also an unknown genus of the family Porphyromonadaceae, accounting
for 8.29%. In addition, Mycobacterium, Alsobacter, Aquicella, Pseudomonas, Aeromonas, Alpinimonas, and some
unknown genera were also detected. The addition of CAVP diet had an obvious influence on the intestinal micro-
biota of tilapia because the CAVP-treated samples and the control samples without CAVP clustered separately.
After feeding CAVP, the abundance of Actinobacteria, Saccharibacteria, Verrucomicrobia, and TM6 Dependentiae
decreased significantly (P<0.05). At the genus level, the abundance of Plesiomonas and Cetobacterium was
up-regulated, whereas the Neochlamydia, Acinetobacter, Mycobacterium, Alsobacter, Aquicella, Pseudomonas,
Aeromonas, and Alpinimonas decreased, of which the abundance of Mycobacterium, Alsobacter, Aquicella, and
Plesiomonas decreased significantly compared with that of the control (P<0.05). After feeding CAVP, the abun-
dance of some pathogens, such as Mycobacterium abscessus, Acinetobabacter baumannii, Aeromonas sharmana,
Tsukamurella tyrosinosolvens, and Pseudomonas aeruginosa decreased, in which the Mycobacterium abscessus
and Tsukamurella tyrosinosolvens decreased significantly compared with that of the control (P<0.05). On the other
hand, the probiotic bacteria, such as Cetobacterium, increased. This study investigated the effects of CAVP on the
host with regard to intestinal microbes; it provides insight into the efficient evaluation of marine active substances,
and also lays a theoretical foundation for the development and utilization of bioactive substances and the devel-
opment of prebiotics from abalone viscera. In addition, this study is of importance in recycling abalone viscera and
reducing environmental pollution.

Keywords: intestinal microbiota; abalone visceral crude polysaccharide (CAVP); Illumina MiSeq sequencing;
Oreochromis niloticus
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