TRAESGA IR Jan. 20, 2023, 50(1): 301-312
Microbiology China DOI: 10.13344/j.microbiol.china.220553
http://journals.im.ac.cn/wswxtbcn Copyright ©2023 Microbiology China All Rights Reserved

AT R EE 2z ERE YR E IR

&, AWK, IR FAEL AR EE

1 PEARRIIE R 2 A oo e, U1 B FE 637002
2 PUR A S SR R R TR B SRS, DU FIAE 637002

B, B, £, A, BRE, BE. A LA a X E & 27 B M YRR ] BAEYFER, 2023, 50(1):
301-312.

LI Lei, QIN Mingsen, WANG Yao, LI Run, LI Dayong, TANG Yun. Effect of food-provisioning on gut microbial community of
Yunnan snub-nosed monkeys[J]. Microbiology China, 2023, 50(1): 301-312.

B E: (X1 WEBAALSE I HARIK. RRKRFTAHFEEAX, FmEEHIKRE.
AFRFREH . [B] ATHBZRME WL TREN, 23 EHEFEHEZ A

Ry . [FxElzmab T LERRA AR RAGIFA A THIZRIA L LEREY
et B AMA, BRHBETNFRRALHIE AR E AN Y. [£R] AT
BEOBEMEARF G E. HORERBZSHRES, FAEMRABELZAREZ7F L), BT %
BApFr £ 5+ F) 5| 5H7 (linear discriminant analysis effect size, LEfSe)o#1 & 3., A LIHBI#Z T 20 1
Bl £RK-FeymB st F EA ¥n, QIR T EERA [1(Firmicutes)% 8 XA eyraxt £ &, &
1& T =/ H I'1(Proteobacteria). W AFH I1(Bacteroidetes) 12 7 XA bt F 5. @I MEMREDY
KX MELZIN, FABGHEHEARENLEME MG F, EHhEEE. THAARSARAT AP
(Kyoto encyclopedia of genes and genomes, KEGG)%) & M 45 R &K 8, ALHBIIZ R T AW
HHAEMRA A, ITREERE T HEMO TR RABARGA X, (4] KR
BTRTALRMBERROMN AL LBEMERBOERN RS 74060, ARG SHFM. BEAR. XN
L LEMF B EANRI TS

KHEIR: A sk, MEMKAY; ZHME; ATMBRR, MEHH

BEHIRH - D)1 BT R B A0 H (2020Y70346); 75 MR K 2 JE A FE R (17Y C344); 76 4R S K 2 1 - R
J& 3h 3L 4 (19E048)

This work was supported by the Key Project of Applied Basic Research Program of Sichuan Province (2020YJ0346), the
Scientific Research Foundation of Young Scientists of China West Normal University (17YC344), and the Fundamental
Research Fund of China West Normal University (19E048).

*Corresponding author. E-mail: tangyun 502@cwnu.edu.cn

Received: 2022-06-08; Accepted: 2022-07-29; Published online: 2022-08-25



302 (YIS Gk Microbiol. China

Effect of food-provisioning on gut microbial community of
Yunnan snub-nosed monkeys

LI Lei', QIN Mingsen"?, WANG Yao', LI Run', LI Dayong"?, TANG Yun"

1 College of Life Sciences, China West Normal University, Nanchong 637002, Sichuan, China
2 Key Laboratory of Southwest China Wildlife Resources Conservation, Ministry of Education, Nanchong 637002,
Sichuan, China

Abstract: [Background] Gut flora influences the nutrient digestion and absorption, immunity,
and behavior of the host and is impacted by the diet, living environment, and other factors of the
host. [Objective] Food-provisioning can improve the nutrition in wild animals, but a few
reports on the impact on gut flora are available. [Methods] Through high-throughput
sequencing of the fresh feces of wild and food-provisioned snub-nosed monkeys in the Baima
Snow Mountain National Nature Reserve in Yunnan, we explored the effect of
food-provisioning on gut flora of the monkeys. [Results] Food-provisioning significantly
increased the richness, evenness, and phylogenetic diversity of the gut flora and reduced the
variance of community composition among monkey individuals. Linear discriminant analysis
effect size (LEfSe) analysis revealed that food-provisioning significantly changed the relative
abundance of 20 bacterial taxa. To be specific, it increased the abundance of 8 taxa, such as
Firmicutes, and decreased the abundance of 12 taxa, including Proteobacteria and
Bacteroidetes. The correlation network analysis revealed that wild monkey group had more
complex and robust microbial correlation network. Kyoto encyclopedia of genes and genomes
(KEGG) functional prediction found that food-provisioning mainly reduced the degradation
ability as it added highly degradable nutrients. [Conclusion] Food-provisioning influences
multiple aspects of gut flora of Yunnan snub-nosed monkeys, particularly the biodiversity,
community composition, and correlation network.

Keywords: Yunnan snub-nosed monkey; gut microbes; diversity; food-provisioning; network

analysis
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F1 EESLRIHERFEMEIEL SR
Table 1

Enzyme activity and physicochemical properties of Rhinopithecus bieti gut

AL AR AT ¥y ik AN TH e BEM
Physicochemical properties YS FS P

ZE [ % M Protease activity (U/mg) 6.76+0.42 6.85+0.19 0.577
21 4 R EHE P Cellulase activity (U/kg) 8.37+5.26 6.72+0.77 0.366
VERYEEIG 1 Amylase activity (U/mg) 3.26+1.20 1.53+1.30 0.009
JIg WG 1 Lipase activity (U/g) 0.17+0.12 0.42+0.21 0.006
HHH i EE Protein concentration (ug/uL) 17.19+2.51 15.09+7.54 0.440
2 B Glucose concentration (mg/mL) 5.59+1.61 4.26+0.41 0.026
pH 6.63+0.24 6.70+0.22 0.527

x2 ALHBREWNESLKEHEREDZ HEMFEEXREHIENE

Table 2 Effects of food-provisioning on gut microbial diversities and nearest taxon index in Rhinopithecus

bieti

o ZHEETR 5L N T H e b
Alpha diversity index YS FS P

FAR 5% Shannon 2.83+0.64 4.03+0.50 <0.001
F % & Richness 260.60+38.97 390.90+63.75 <0.001
1457 & Evenness 0.51+0.11 0.67+0.07 <0.001
1% 22 Z ¥ Phylogenetic diversity 21.34+1.98 29.66+3.18 <0.001
i E 2 F5 50 Nearest taxon index 2.33+0.75 1.91+0.50 0.178
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Figure 1 Barplot of relative abundance of species
at phylum level. FS: Food-provisioned monkeys;
YS: Wild monkeys.
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Figure 2 Differences between the various microorganisms based on cladogram. FS: Food-provisioned

monkeys; YS: Wild monkeys. LDA>4.5, P<0.05.
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Figure 3 Gut bacterial community NMDS ranking
and comparison of community differences. FS:
Food-provisioned monkeys; YS: Wild monkeys.
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Figure 4 Correlation network analysis of gut bacterial community. FS: Food-provisioned monkeys; YS:

Wild monkeys.

x3 MEPINEESY
Table 3 The topological features of network

28 SR R N PSUL e UkiPSUL e a5
Parameters Number of nodes Number of edges ~ Number of positive edges ~ Number of negative edges  Average degree
YS 199 4162 2 666 1496 41.829
FS 197 1929 1211 718 19.584
A(YS-FS)) 2 2233 1455 778 22.245
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Figure 5 The natural connectivity of microbial
network. FS: Food-provisioned monkeys; YS: Wild
monkeys.
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Figure 6 KEGG pathway abundance LDA value histogram. FS: Food-provisioned monkeys; YS: Wild

monkeys. LDA>3.4, P<0.05.
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