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[ Abstract]  Objective Fecal microbiota transplantation (FMT) is a promising, but immature intervention in the
current pig production. The aim of this study was to investigate the effects of aerobic and anaerobic FMT preparation ( T1
group and T2 group, respectively) on fecal microbiota and metabolite profiles of SPF Bama mini pigs. Methods Amplicon
sequencing and untargeted metabolomics method were used to reveal the effects of aerobic and anaerobic FMT preparation
(T1 group and T2 group, respectively) on fecal microbiota and metabolite profiles of SPF Bama mini pigs. Results (1)
The two FMT preparation method preserved all the bacterial phyla in untreated pig slurries (C group). Firmicutes and
Bacteroidetes constituted the top two phyla in the gut microbiota in all groups, and FMT preparation result ed in a significant
decrease of Treponema bacteria. (2) In untreated pig slurries, the two most abundant fungal phyla were Ascomycota and
Basidionmycota. FMT preparation significantly increased the relative abundance of Ascomycota, and aerobic FMT

preparation removed the Wallemia genus. These changes in microbial community did not affect the functional contributions.
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(3) A total of 402 and 195 characteristic metabolites were respectively detected by positive and negative mode liquid

chromatograohy-mass spectrometry, including Lipids and lipid molecules, and Organoheterocyclic compounds. Disturbance

of amino acid metabolism, and lipid metabolism were the most significant in T1 versus C comparison, and T2 versus C

comparison, 155 and 201 confirmed differential metabolites using reference compounds were identified, respectively. Highly

positive correlated metabolites with Spearman correlation coefficient r > 0. 6 are connected with Trepronema_2 in T1 versus

C and T2 versus C comparisons, and highly negative correlated metabolites with r < — 0.4 are connected with

Ruminococcaceae_ NK4A214 group in T1 versus C and T2 versus C comparisons. Conclusions

Although the FMT

preparation time is short, the effect of short aerobic exposure on the abundance of fungal communities in the samples was

higher than that of short anaerobic exposure, and the relative abundance of harmful bacteria such as Treponema and

Spirochaetes and related metabolites were effectively reduced, which could improve the safety of FMT.
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Table 1 Illumina Miseq sequencing of the V3-V4 region of the bacterial 16S rRNA gene
S S ATk BFEEL (bp) P (bp)
Groups Sample No. Sequences Bases(bp) Average length(bp)
B13 45 602 18 874 989 413.91
b - ’ B14 41 847 17 268 438 412. 66
AALHEXRRAL(C A1) B69 41 204 16 999 023 412. 56
Untreated group( Group C)
B77 35 100 14 567 778 415. 04
B78 50 429 20 791 028 412.28
B13_X 43 238 17 857 477 413.00
S RREAL(TL 40) B14_X 35 740 14 829 723 414.93
A AR 4
Aerobic FMT preparation( Group T1) B69_X 47934 19896 852 415.09
B77_X 47 291 19 421 394 410. 68
B78_X 38 284 15 884 911 414.92
B13_Y 41 589 17 189 225 413. 31
PR R4 (T2 41) B14_Y 44 156 18 303 192 414. 51
SRR R 2 Z
Anaerobic FMT preparation( Group T2) B69_Y 39474 16 367 520 414.64
B77_Y 46 067 19 066 976 413.90
B78_Y 47 320 19 592 120 414.03
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Note. A. Student’s ¢ test for Shannon index of OTU level. B. Student’s ¢ test for Chao index of OTU level. C. PCoA analysis.* P < 0.05, ™ P < 0.01.

Figure 1

Influence of FMT preparation on bacterial community diversity in SPF pigs’ fecal samples
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Figure 2

*2

Influence of FMT preparation on bacterial community of SPF pigs’ feces

FT Tlumina Miseq sequencing 5 A B 1TS1-1TS2 X8 A 745 5

Table 2 Illumina Miseq sequencing of ribosomal RNA ITS1-ITS2 genomic region in fecal mycobiota
Gr4l FEA G5 T HEIEEL (bp) FHREE (bp)
Groups Sample No. Sequences Bases(bp) Average length(bp)
B13 38 056 10 755 161 282.61
S - ) B14 53 456 13 858 394 259.25
AL FEXSHRAL(C 41) B69 58 798 15 600 278 265.32
Untreated group( Group C)
B77 70 776 19 348 726 273.38
B78 74 110 17 371 675 234.40
B13_X 55 139 15 055 302 273. 04
o G LT 4 B14_X 47 996 17 422 611 363. 00
. i PR = ( 4) B69_X 72 876 19 364 345 265.72
Aerobic FMT preparation( Group T1)
B77_X 70 514 19 198 171 272.26
B78_X 69 328 17 552 576 253.18
B13_Y 31 017 9553 379 308. 00
KRR (T2 41) B14_Y 43 031 12 351 827 287. 04
Eaeriy 4
Anaerobic FMT preparation( Group T2) B69_Y 71811 23539 325 327.80
B77_Y 70 761 15 173 799 214. 44
B78_Y 70 780 19 458 953 274.92
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Note. A. Student’ s t-test for Shannon index of OTU level. B. Student’ s -test for Chao index of OTU level. C. PLS-DA analysis. ™ P < 0. 01.
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Note. A. Barplot results of community abundance on fungal phylum level. B. One-way ANOVA barplot results of community abundance on fungal family

level. C. One-way ANOVA barplot results of community abundance on fungal genus level. * P < 0. 05.

Figure 4

Influence of FMT preparation on fungal community of SPF pigs’ fecal samples
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Note. A. The result of COG function classification of fecal bacterial community from donor pigs. B. The result of fungal functional annotation from donor

pigs inferred by FUNGuild.

Figure 5 Bacterial and fungal function classification in groups C, T1 and T2
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Note. A. Positive ion mode. B. Negative ion mode.

Figure 6 Results of QC sample correlation analysis
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Note. A. T1:C metabolite comparison. B. T2 :C metabolite comparison. C. KEGG Topology analysis for T1;C metabolite comparison. D. KEGG

Topology analysis for T2 ;C metabolite comparison.

Figure 7 KEGG pathway classification.
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Note. A. Correlation between metabolite and phylum-level microbial composition in T1: C metabolite comparison. B. Correlation between

metabolite and phylum-level microbial composition in T2 ; C metabolite comparison. C. Correlation between metabolite and genus-level microbial

composition in T1; C metabolite comparison. D. Correlation between metabolite and genus-level microbial composition in T2: C metabolite

comparison. * Significant correlation. Red color. Positive correlation. Blue color. Negative correlation.

Figure 8 Correlation analysis between microbial composition and metabolites in SPF pigs’ fecal samples
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