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Extreme Dietary Shift
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FIGURE 2 | Changes in relative abundances of the main bacterial communities (shown as means of the values of three individual fishes) in the grass carp hindgut
after a sudden transition from animal-based diet (fish meal, day 0) to plant-based diet (Sudan grass, day 1-33); (A) Fusobacteria and Cetobactaenium,

(B) Lachnospiraceae, Erysipelotrichaceae and Firmicutes; (C) Bacteroidetes and Bacferoides; (D) comparison of the changes in the five main phyla, with standard
deviation values shown as error bars.
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TABLE 2 | Summary of diversity indices and coverage estimators of different time-point samples.

Sample ID Coverage (%) a-diversity p-diversity
(nD3)
Shannon Simpson Ace Chao UniFrac distance’

day 0 97.70 + 0.06 3.14 £ 0.21 0.16 + 0.02 1751 + 226 1277 + 126 0.09 + 0.01
day 1 98.25 + 0.78 3.61 +£0.60 0.12 £ 0.08 1741 £ 1041 1419 4+ 583 0.48 +£ 0.01
day 3 97.23+0.77 3.56 + 0.65 0.13+0.12 2917 £ 752° 2006 £ 370" | 0.48 + 0.02
day 7 97.28 + 0.20 3.84 +£0.21* 0.06 £+ 0.01* 2546 + 263* 1877 + 143* 0.54 £+ 0.01
day 11 96.91 + 0.45 3.47 +£0.13 011 +£0.03 2833 + 445* 1990 + 266* 0.52 +£ 0.01
day 19 96.99 +£ 017 3331+ 0.15 011 +0.02 2810 + 312* 1876 + 121* 0.53 + 0.01
day 25 96.76 £ 0.70 3.42 £ 0.13 0.10 £ 0.01 3077 + 492* 2060 + 293* 0.54 + 0.01
day 33 96.31 4+ 0.23 3.30 +£0.09 0.12 £ 0.00 3500 4+ 3107 2292 1 203% 0.60 + 0.01

*Significant difference from day 0 samples (P < 0.05). "UniFrac distance relative to day O; for day 0, among day 0 samples only.
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Predicted GH (Glycoside hydrolases) and PL (Polysaccharide Lyases) Families in Host and Intestinal Microbiota
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Crenopharyngodon idella
Bacteroides
Clenopharyngodon idella

Lachnospiraceae and Bacteroides

Figure S7: Venn diagrams showing the Carbohydrate-Active enZymes (CAZy) families in grass carp.
Bacteroides, and Lachnospiraceae. (A) The comparison of GH families between grass carp and bacterial groups
of Bacteroides and Lachnospiraceae. (B) The comparison of PL families between grass carp and Bacteroides.
The CAZy families highlighted in red are associated with cellulase-encoding genes. in yellow are associated
with xylanase-encoding genes and in blue are associated with pectinase encoding genes. GHS in bacteria is
cellulase, but it is P-glucuronidase in grass carp; PL15 in bacteria is pectinase, but it is dermatan-sulfate

epimerase in grass carp.
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Quantification of the Intestinal Microbiota by qPCR
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Major SCFA concentratuins in hingut content samples
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TABLE 3| Major SCFA concentrafions n hindgut content samples (mmolkg wet weighf, 3 "1

g 10°
Sample ID n D §) Acetic Propionic Iso-butyric Butyric Total ? 107 1

TR B0day
Dy 4504045 1584051 023001 2074011 1684106 g . -
Day 1 1604107 022028 011101 048 £ 061 241 £202° @ o | B11-33day
Day 3 2434044 0104008 0021008 0821030 337 £0.75° '-'j; o |
Day 7 23£031" 018006 002:£001* 079403 33905 .
Day 1 20403 0124012 0034004 0754020 3804038 = ol
Day 19 2,98 £ 040* 0.17+0.10° 017 +001 0824007 3754057 i |
Day 25 3141041 020 £0.10* 012010 07154024 4.21 £ 066* Prokaryote Bacteria Archaea
D&‘j 1 2104 098 0.45+0.10¢ 003 4001" 018 4041 201 +048* Figure S5: The 16S rDNA copies of prokaryote, bacteria and archaea quantified by qPCR. Error bars

represent the standard error of the medians. Student T-test was used to analyze the differences between

*Significant diference from day 0 samples (P < 0.03) different stages of dietary shift. “a” means a significant difference between day 0 and plant-based

samples, P <0.05.
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Functions of Microbial Communities Inferred by Predictive COGs

Color Key Value(%)
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Amino acid transport and metabolism  p<0.001
Carbohydrate transport and metabolism p<0.05
- Inorganic ion transport and metabolism  p<0.001
- - — Coenzyme transport and metabolism p<0.001
Energy production and conversion p<0.001
Lipid transport and metabolism p=0.177]
Nucleotide transport and metabolism p<0.05
Secondary metabolites biosynthesis p=0.592
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FIGURE 3 | Heat map showing relative abundances of clusters of orthologous group (COG) categories predicted by PICRUSL. The relationship among specimens is
determined by the complete clustering method with Bray-Curtis distance. In the heat map, the red and blue colors indicate high and low relative abundance,
respectively. The P-values exhibit statistical differences in relative abundances of COG categories between animal-diet samples and day 11-33 plant-diet samples,
where P < 0.05 was chosen as statistically difference. a, b, and ¢ represent different samples on the same day.
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1. Gut microbial communities changed rapidly when the diet shifted Cetobacterium ,
underwent a short period of high instability, and then began to stabilize again.

2. Asignificant increase in species richness from animaldiet samples to plant-diet
samples. The intestinal microbiome structure changes associated with the adaption to
the switch from a high protein/low fiber diet to alow protein/high fiber diet.

3. Short chain fatty acid levels decreased significantly after the dietary shift, the
lower accessibility (and even indigestibility in some cases) of nutrients in Sudan grass
in comparison to fish meal resulted in adecline in prokaryote and bacteria
counts,leading to a decrease in SCFA levels.
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