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Effects of temperature on gut microbiota structure of Procambarus clarkii
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Abstract: Using high-throughput sequencing technology and 16S rRNA sequence information, the intestinal flora di-
versity of Procambarus clarkii under different temperatures was studied. The sequencing results showed that Proteobacteria,
Bacteroidetes and Firmicutes were the dominant flora at the phylum level at 15 °C ,19 °C,23 °C, 27 ‘Cand 31 C, Curvi-
bacter and Sphingomonas were the dominant genera at the genus level. The proportion of these dominant intestinal flora was
different with different temperatures. Curvibacter had the largest proportion in 15 °C group,and Sphingomonas had the lar-
gest proportion in 19 °C group. Alpha diversity analysis results indicated that Simpson index and Shannon index in 23 °C
group were significantly higher than those in 15 °C, 19 °C, 27 °C groups ( P<0. 05). Particular bacteria in the 23 C group
were Aeromonas and Citrobacter , which were also the main pathogenic bacteria of shrimp. The above research results prelim-
inarily explain the effects of temperature on the microbial community and disease outbreak of Procambarus clarkii.
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Table 1 Sequencing results of intestinal flora of Procambarus clarkii at different temperatures

TR A B i

ARSI i

R HEA R4 TR A% (%) AR (%) AT IVE
15 C-1 155 563 9 648 6.20 880 0.57 145 035
15°C-2 132 091 8 853 6.70 594 0.45 122 644
15°C-3 160 288 91772 6.10 475 0.30 150 041
19°C-1 109 238 8 821 8.08 593 0.54 99 824
19°C-2 156 969 11 069 7.05 933 0.59 144 967
19°C-3 186 626 12 341 6.61 1021 0.55 173 264
23°C-1 120 018 10 910 9.09 1013 0.84 108 095
23°C-2 134 163 16 449 12.26 1916 1.43 115 798
23°C-3 74 304 10 912 14.69 785 1.06 62 607
27C-1 114 284 8 658 7.58 469 0.41 105 157
27°C-2 177 674 10 925 6.15 841 0.47 165 908
27°C-3 143 255 10 205 7.12 1159 0.81 131 891
31°C-1 160 775 12 381 7.70 1278 0.79 147 116
31C-2 124 432 15 073 12.11 1028 0.83 108 331
31C-3 157 668 16 065 10.19 1 401 0.89 140 202
15 °C-1,15 C-2 #1115 C-3 2 15 CREALAY) 3 dLE LR, AR LI,
F2 FREIBETRRRETGEWRSZFEER
Table 2 Intestinal bacterial diversity index of Procambarus clarkii at different temperatures
ﬁf%é”?;g ﬁ%(é%%ﬁ’g?;{fn Chaol #5640  Observed-sopecies $§%1  Simpson 5% Shannon $5%1 Uﬂ‘“’z{f B
15 1 108.00£312.35¢ 1 558.18 £331.69¢ 1 104.33+£312.45¢ 2.12+0.32b 0.50+0.13¢ 99.29+0.13
19 1553.67+17.93bc 2 073.53+£122.17b 1 546.33+17.21bc 3.70+0.37b 0.77+0.04b 99.05+0.11
23 1 852.33+£379.68ab 2 239.82+249.81b 1 846.67+382.55ab 6.31+1.93a 0.92+0.06a 99.39+0.24
27 1 096.67+301.02¢ 1 510.93+298.51¢ 1 091.67+298.02¢ 3.93+0.28b 0.77+0.09b 99.46+0.18
31 2233.33+£166.72a 2 698.72+£252.88a 2 227.33+167.13a 5.85+0.58a 0.90+0.01a 99.09+0.35
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Fig.1 Community composition of intestinal bacteria in Procambarus clarkii at phylum level at different temperatures
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Fig.2 Community composition of intestinal bacteria in Procambarus clarkii at genus level at different temperatures
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Fig.3 Abundance clustering heat of intestinal bacteria in Procambarus clarkii at phylum level at different temperatures
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Fig.4 Abundance clustering heat of intestinal bacteria in Procambarus clarkii at genus level at different temperatures
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Fig.5 Venn analysis of OTU number of intestinal bacteria in

Procambarus clarkii at different temperatures
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