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Figure 1. The rarefaction curve of high-through

sequencing result of samples from different habitats. F,

J, C and H represent the low-density reservoir culture,
the high-density pond culture, the river and the lake
habitats, 2 and 3
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Figure 2. OTU Venn analysis of samples from different habitats. F, J, C and H represent the low-density
reservoir culture, the high-density pond culture, the river and the lake habitats, respectively. The numbers 1, 2

and 3 represent the foregut, midgut and hindgut of grass carp, respectively.

x1. FTREEE&SFENENS HIEEL
Table 1. Functional diversity of gut microbial community of grass carp in different habitats
Sample Reads OTU Chaol Observed species Simpson Shannon Coverage
Cl 91517 443 460.21 446.9 0.92 5.21 0.9993
C2 74719 136 142.29 136.3 0.58 2.16 0.9997
C3 83688 454 459.56 454.5 0.89 4.58 0.9995
H1 95920 248 263.93 246.5 0.36 1.38 0.9992
H2 107066 345 378.09 348.1 0.58 2.57 0.9989
H3 77523 392 396.53 390.0 0.82 3.85 0.9995
n 85194 742 744.80 740.4 0.94 5.70 0.9993
12 88750 479 502.41 481.2 0.89 4.37 0.9989
I3 96064 191 202.06 189.3 0.87 3.32 0.9996
F1 82696 514 519.66 510.2 0.91 5.16 0.9992
F2 80774 254 267.54 256.2 0.60 2.86 0.9995
F3 86489 191 202.42 189.2 0.83 3.51 0.9995

F, J, C and H represent the low-density reservoir culture, the high-density pond culture, the river and the lake habitats, respectively.
The numbers 1, 2 and 3 represent the foregut, midgut and hindgut of grass carp, respectively.
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Figure 3.

Microbial community structure of different samples in phylum. F, J, C and H represent the

low-density reservoir culture, the high-density pond culture, the river, and the lake habitats, respectively. The

numbers 1, 2 and 3 represent the foregut, midgut and hindgut of grass carp, respectively.
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Figure 4.

Microbial community structure of different samples in genus. F, J, C and H represent the low-density

reservoir culture, the high-density pond culture, the river and the lake habitats, respectively. The numbers 1, 2

and 3 represent the foregut, midgut and hindgut of grass carp, respectively.
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Figure 5. Microbial community heatmap analysis. F, J, C and H represent the low-density reservoir culture, the
high-density pond culture, the river and the lake habitats, respectively. The numbers 1, 2 and 3 represent the
foregut, midgut and hindgut of grass carp, respectively.
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Comparison of intestinal microbiome composition and
community characteristics of grass carp from different habitats

Hongxiu Ding', Zhongying Li', Jun Liu', Xiaomei Sha', Lu Zhang', Zongcai Tu"*’

' National R&D Center for Freshwater Fish Processing, Jiangxi Normal University, Nanchang 330022, Jiangxi Province, China
* State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, Jiangxi Province, China

Abstract: [Objective] To analyze the microbiome composition and community characteristics of the foregut,
midgut and hindgut of grass carp from different habitats. [Methods] The 16S rRNA high-throughput sequencing
technology was applied to analyze the microbial composition and community characteristics of the foregut, midgut
and hindgut of grass carp from four habitats, including river, lake, high-density pond culture and low-density
reservoir culture. [Results] Venn diagram, Rarefaction Curve and Alpha index showed that microbial diversity of
the foregut was higher in the cultured habitats than natural habitats (river and lake), whereas the diversity of the
hindgut microbial community had the opposite trend. The microbial composition and community characteristics of
the foregut of grass carp in different habitats varied greatly: the dominant microflora in the foregut was
Acinetobacter and Cupriavidus in natural habitats, Cetobacterium and Shewanella in high-density culture pond, and
Streptococcus and Peptostreptococcus in low-density culture reservoir. [Conclusion] The great differences in
foregut microbial composition and community characteristics of grass carp were due to the difference of
environmental factors, culture methods and diets. Our findings can provide basic data for the study of intestinal
microorganisms of grass carp. There is a potential risk of infection for grass carp in high-density culture habitats,
suggesting that the culture density should be controlled as much as possible in the culture of grass carp.
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