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Fig.3 Community composition and distributions of major bacterial taxa in the gut of black sea breams fed with

feather-amended or non-feather meals
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Tab.2 Comparisons in relative abundance (mean+SE in %) of major bacterial taxa in the gut bacterial community in the black sea breams

(n=6) (n=11) P
(n=4)FN (n=3)FO (n=4)FH

Firmicutes 51.80+14.22 60.26+26.44 44.91+8.93 85.04+9.72 40.01+15.95 0.042
Clostridia 5.87+3.45° 4.74+11.51° 4.19+2.77 1.30+1.03 0.91+0.46 0.068
Bacilli 45.92+14.08 55.50+29.58 40.68+11.68 83.74+10.29 39.10+15.96 0.049
Lactobacillales 36.32+12.78 47.26+25.57 36.07+11.11 69.76+7.46 34.31+15.45 0.050
Leuconostocaceae 19.95+8.76 28.74+16.43 20.33+£9.73 44.43+6.75 20.68+10.47 0.050
Weissella 14.97+6.55 21.97+13.86 15.16+7.37 40.02+5.54 15.66+8.76 0.050
Lactobacillaceae 15.09+4.74 17.9249.57 14.65+2.12 24.97+0.83 12.80+5.49 0.049
Lactobacillus 7.58+2.80 7.75+4.53 7.66+2.64 7.70£0.21 6.08£2.10 0.462
Bacillales 9.51£8.16 8.12+4.75 4.49+0.84° 13.98+3.15" 4.77+0.56*" 0.041
Bacillaceae 5.49+6.82 2.60+1.54 1.47+0.57 3.73+0.84 1.5240.29 0.045
Bacillus 1.99+1.67 2.00+1.29 1.07+0.55 3.33+0.82 1.02+0.29 0.050
Planococcaceae 0.45+0.48 0.75+0.80 0.14+0.05 1.95+0.21 0.16+£0.10 0.049
Proteobacteria 40.55+12.17 34.00+25.92 46.55+5.32°" 11.46+9.61° 54.16x15.77° 0.041
Gammaproteobacteria 24.95+14.89 26.97+25.86 33.75+7.75* 7.1349.88* 45.22+16.19" 0.035
Oceanospirillales 4.96+5.97 10.58+13.42 7.21£6.26" 4.68+7.79* 25.19+10.09" 0.024
Halomonadaceae 4.73£6.10 10.53+13.45 6.91+6.57* 4.66+7.80" 25.17+10.10° 0.024
Halomonas 4.73£6.10 10.52+13.45 6.90+6.57*" 4.66+7.81° 25.16+10.11° 0.024
Alphaproteobacteria 7.17+£3.24 4.78+2.78 6.39+3.51 3.50+0.73 6.57+2.01 0.342
Betaproteobacteria 4.24+3.86 1.47£1.31 4.88+4.79 0.47+0.26 1.45£0.52 0.080
Burkholderiales 3.98+3.69 1.15+1.11 4.48+4.62 0.33+0.24 0.95+0.26 0.184
Oxalobacteraceae 3.23+3.05° 0.80+0.92° 3.64+3.83° 0.19+0.08" 0.55+0.28*" 0.041
Ralstonia 2.96+2.74" 0.73+0.82° 3.28+3.45° 0.18+0.08" 0.51+0.27* 0.041
Deltaproteobacteria 3.92+6.40" 0.76+0.65" 1.13+0.39 0.35+0.20 0.88+0.37 0.051
Actinobacteria 2.90+0.90 2.14£0.79 2.73+1.08 2.19£0.26 2.38+0.63 0.700
Actinobacteria 2.30+0.86 1.6120.49 2.01£0.86 1.91£0.29 1.69+0.34 0.719
Bacteroidetes 1.21+1.08 0.64+1.07 1.56+1.20° 0.12+0.06" 0.45+0.31° 0.041
Bacteroidia 0.81+1.03° 0.360.96" 1.15£1.15 0.04+0.06 0.03+0.04 0.030

(P<0.05)
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RESPONSE OF GUT BACTERIAL COMMUNITY IN BLACK SEA BREAM TO
DIFFERENT FEATHER MEAL IN FEED

DENG Hui-Wen"?, LIU Feng’, LI Gui-Hao"?, BAO Wei-Yang*, ZOU Song-Bao’,
ZHENG Peng-Fei’, GONG Jun"?, SUN Ru-Jiang®

(1. School of Marine Sciences, Sun Yat-sen University, Zhuhai 519082, China; 2. Southern Laboratory of Ocean Science and Engineering
(Guangdong, Zhuhai), Zhuhai 519000, China; 3. Yantai Research Institute, China Agricultural University, Yantai 264670, China;
4. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China; 5. Yantai Institute of Coastal Zone Research,
Chinese Academy of Sciences, Yantai 264003, China)

Abstract Feather meal is a potential protein source of high nutritional value. Adding a moderate amount of feather
meal into animal feed not only reduces the cost for feed but also helps re-utilizing wastes. The microbial community in the
animal gut may be functionally adapted to available resources, thus play an important role in degradation and absorption of
feather meal. However, little is known about the effect of feather meal amendment on the diversity and community
structure of intestinal microbes in mariculture. We investigated the influence of the feather-amended meal (5%) on gut
bacteria of black sea bream (Acanthopagrus schlegelii). Before adding to the meal, feather was hydrolyzed (FH),
acid-treated (FA), puffed (FP), or used as raw feed (FO). Fish meal (FN) and commercially-sold feed (FS) were taken as
the control. After feeding for 12 weeks, the gut bacterial diversity and communities were assessed using 16S rRNA high
throughput sequencing. In general, the feather-amended treatments had significantly lower bacterial alpha diversities (OTU
richness, Simpson and Shannon indices), and significantly different community structure, compared with the control. The
relative abundances of Bacteroidia, Clostridia, Deltaproteobacteria, Oxalobacteraceae, and Ralstonia were significantly
lower in the feather-amended treatments than in the control. There were also differences between feather-amended
treatments of various styles: the proportions of Proteobacteria, Gammaproteobacteria, Oceanospirillales, Halomonadaceae,
and Halomonas in the FO treatment were significantly lower than that in the FH; the proportion of Bacillales in the FO was
significantly higher than that in the FN, while the proportions of Bacteroidetes, Oxalobacteraceae and Ralstonia were
significantly lower. In addition, The FO treatment tended to have a higher abundance ratio of Firmicutes to Proteobacteria
(7.42) than the FN (0.97) and FH (0.74). The proportions of Porphyromonadaceae and Treponema in the FN treatment were
significantly higher than that in the FH. Nevertheless, Halomonas appeared to be much lower in the FN than in the FH.

Key words black sea bream (Acanthopagrus schlegelii); feather meal; 16S rRNA; intestinal microflora;

community structure



