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Preliminary Study on the Gut Microbiota of Wild Boars in Yunnan Southwest
ZHANG Ziyun' ,WANG Binghui’
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2. Kunming Medical University s Kunming sYunnan 650500 ,China)

Abstract: To reveal the composition of the gut microbiota in wild boars from the southwestern region of Yunnan and explore
the impact of different geographical environments on their gut microbiota,the study was conducted from September to Novem-
ber 2023, collecting gastrointestinal tract tissues from wild boars in Lincang, Dehong,and Nujiang. After extracting DNA,16S
rDNA V3—V4 region amplicon sequencing and analysis were performed. The results showed that a total of 8 218 valid se-
quences were obtained from the wild boar samples, which were clustered into 8 218 operational taxonomic units (OTUs) , be-
longing to 33 phyla and 554 genera. The Firmicutes and Bacteroidetes were the dominant phyla in all samples. The fecal micro-
bial community structure and function of wild boars living in different regions differed. In summary, the gut microbiota of wild
boars from the three regions share certain commonalities,but there are also significant differences. This indicates that different
living environments can lead to variations in the gut microbiota of wild boars,and a more complex living environment can result
in a richer gut microbial community.

Key words: sus scrofa;gut microbiota; Yunnan Southwest
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Fig. 3 Gut microbial composition of wild boars in three places at the phylum level(A) and at the level of the family(B)

0.60

0.30

PCoA2(15.1%)

-0.60

-0.98 -0.5

0 0.5 1.0

PCoA1(28.3%)
B 4 PCoA &1
Fig. 4 PCoA analysis

Poe b, B b o5 B T DO AL 0 T R R B IR R
(Lachnospiraceae) . 9K B £} ( Vibrionaceae) | 32 5 B Jifg
% Bt (Pseudoalteromonadaceae) L Sz B3 ¥k H 38 19 9K B
Bt (Vibrionaceae) , 5 Lt 73 5 b 34. 3096, 8.53%,
7.63%.5.61%.
2.3 MIEMEYETE Beta SIS

P 4 v DLBH B A . 3 A4 Hl XN T 0] 557 1) B
TR 1 38 Tl e Vi B R R L AP A B Y 25 ek
7T 88 VL 1l DX %) 5 8 A A K Tl i A 0 ) 2 5 H
P4 b AR LG, BROAR AR 2 LIX S8 £ L (BT 7 kST
DX S A X 3K 3k 3R WY ST b IX T R A i T A
WERAE 2N,
2.4 BEREYYMEYEEEZESSN

B 5 FTRLE .3 A [A] X8 BT 4 A P Y AR
YRR B LTS AW ER. HER
ORI /S T B DA i 1 N S 37/ & L £ (7B X
FpRE P P B B (f Moraxellaceae, LDA=2. 2797,

P =0.049) 1Y 22 5 5T #k 1 B K, R VL R0 ORE of 1Y 3% 0
2 9N & B} (f_Succinivibrionaceae, LDA=2. 1955, P
=0.030) 19 22 5 5T WA S KAER B (f_Pseudo-
monadaceae, LDA=4. 6008, P =0. 030) ) 22 5% 57 ik
PRI R . I VRBP4 09 1 3 TR 22 S 0 A 22 TR B
WHIBERFER ZRBILH B E R EZES .
2.5 MEWMEMIEERS W

T ot A A LA A, FRATT AT DA ER B 3 SR ]
b DX ) S b R T B DA W ) B T A AE A
¥ 5 B M, BR R B7E KEGG 3l 8% 1 55 — )2 43 26
FL R 6, 3K HHE AL B (genetic information
processing) A1 H B AL 8 (metabolism) 25 7 %~ B
2 BARA R AP T B AR o T I v B A A
21 M 3 R K SF Ccellular processes) I v B 5 B A 5
TFRATE SRR . 78 KEGG @ #KF 2 v (E 7,
=M R A S A0 B R T 25 e A =R R
HY A 38 3 1% (metabolism of other amino acids) . 4



i

WoE & 44 4

Ot SR g

£ Pseudomonadacea:
g_Pseudomonas
s_Fubacterium sp 68 3 10 | : ] | :

g Actinomadura : : | :
g Actinomycetospora i i
g Succinivibrio | : L
s Trichuris trichiura human whipworm :
f Succinivibrionaceae
g RB41
f Pyrinomonadaceae
f Moraxellaceae | : : : 1l

g Acinetobacter :
g Klebsiella
s Fusobacterium_varium : : : |
s Clostridium_sp CL 2 : : : ]
g Terrisporobacter : : :
g Rothia
g Lactococcus
g Brevibacterium | : : ]
f_Brevibacteriaceae | : : |

s Erysipelothrix muris | : : |
g Cellulosimicrobium
s Cloacibacterium_normanense :
g Enterobacter | : : |
g_Nitrosomonas | : |
g Erysipelothrix | : ]
s Kroppenstedtia eburnea : |
g Pannonibacter : L
g Taibaiella | : |
s Rubellimicrobium_ roseum | : I
s_Sphingomonas_humi | : F ]
g Arenibacter
g Acetivibrio ethanolgignens group : :
s Corynebacterium_variabile DSM 44702 | : |
vae associated proteobacterium Delta 8 | : Il
g Rudanella | : |
g Clostridium sensu_stricto 13 : :
g Azoarcus
s Planktosalinus lacus |
g Dokdonella |
f Solimonadaceae |
s Rhizobium_petrolearium |
g Denitromonas |
s Rudanella lutea DSM 19387 |
g Panacagrimonas
s Clostridium sp CL 6 : :
g Nubsella | : [l
s Kofleria flava [ : ]
g Alcaligenes | : |
s Cellulosilyticum ruminicola JCM 14822 : :
s Candidatus Sulfuricurvum sp RIFRC 1
g Clostridium_sensu_stricto 6 | : i
ubellimicrobium_mesophilum DSM 19309 | : H|
g Pantoea | : |
g Gemmatimonas : :
s Clostridium_bornimense : :
f Stappiaceae | : l
s Hymenobacter sp M2 | : {
s Pannonibacter phragmitetus [ : ll
s Marmoricola scoriae
__enrichment culture clone AOCRB EC 6
g Kosakonia |
s gamma proteobacterium DFTKI16 |
s Oscillospiraceae bacterium VE202 24 |

0 1 2 3 4 5
LDA SCORE(log 10)
5 LDA ZRYH S (Logl0)
Fig.5 LDA differential species analysis (Logl0)




31

T2 A5 RO R A I T AR R

53

YZDH2.F

YZF1
YZXC

-2.4 2.4

40 o 23 78 KT

AU

EesEve g s

B OEER O N0 0MAEO R R B
EXOZUNEEANaAEZRONAB
2N = H BN o N U=~ 0 R/
“zZNmZR ez R L3 5 3N
% S ke
o>
i 4 7R

6 KEGG @R EINEESH (LD
Fig. 6 KEGG pathway clustering function analysis (L1)

-3.1 3.1

B K AL A 4K Vi 2R

5]z 2 B

Wi 5 A 4T I

Ho A AR A A I B

BE B X i iR

5 2K A A WA W 2 AL A B A A 1 B

T R A4 B

T PR A AR R A T B

yzpTT2 [

N RO O ERRD &) am— O
=SESSEZ98ENNEsES
EZ:%QE,J Z :>-'>">"(D>-‘A
N N E
bl o
2 R

B 7 KEGG i i3 &£ Ih 88 o #7 (L2)
Fig.7 KEGG pathway clustering function analysis(L2)



54 O

it

I & 44 4

FAZ L Camino acid metabolism) . % K 7 F0 4 4=
Z A% (metabolism of cofactors and vitamins) 2%
SERMHE,

33’

3.1 =HEFRER E R A

P S L R BE T ) (Firmicutes) | 80 FF B 1)
(Bacteroidetes) . 22 J T ['] (Proteobacteria) J& ¢ &
B 1] (Tenericutes) 7E = 4~ #1 X A9 BF ¥4 I 38 i 4= W
e SR T R A, HBR R AR ZH . Bk,
T8 = 30 57 5% 1) 10 18 T A W0 A R s LAJREBE BT 1] (Fir-
micutes) 5 A ] (Bacteroidetes)YE N £S5 H #f,
X — &5 S I 5 38 6 B T AR ) 2 R
WG AT ERERE ] (Firmicutes) &4 &
WYy vb i) £F 4 2 03 ik O e Ak o 5 R VE R D R 1 BE T
T 4L FF 1 1] (Bacteroidetes) W) XF 45 E1H AL RGP )
RLET 2 AT 43 ik, [6) I 6706 20 il A5 3 W) Jo 1 o 2
AR AED L IR I, 3 P Rl B Y i T AR 0 B
% fiE i 2548 F P A X 1 AR A R AR Y 0 A BOH AR E
I W) 5T 78 4 WS, DL K I R e i Y AR B 7R
Bl ) 22 R M o 0 3 AS T S T
G AT IEL B 1E 3 AN AS [ b X1 B 5% I 3
A YR R A TR RS R AR ) e
1] (Proteobacteria) , I 4 T ] A 4 T o HL A5
R PER B 73 8 RE B 46 1 AR 22 5C B2 1 40 o 2K
TIEW TR R GBS 5 B T3 22 IR,
TR G 12 B B AT RE R A T, T
REAE AT R R 1Y [l g, i i o 8 1 i 1 N A R E
Fr ARG S X8 K T A 1) AR5 Ao A K A v 2H ™ AR
TR R
3.2 BHHEBEREYRENEEE

ABIFSE K B VL AR K i v = 1l 1) BB 4% i 1
TACEE W R 1 1 R O T DX R Y
Jo 38 A AR S Y R 2R T A R M X
AN DR B R G A A S 2 R A S A
[Fi) , 2 B A AR AR T DX B I I AN 2R AR L 3R AN
KM R E Z  Big s 248, B LU 8 R
NEE . S AR Y 20 TR R R W 5T 45 R 4R
A A IR BT R ) B R Y 25 S o TR E Y T AL
HAE VRIS A 1 G HE R 2, D) 8h . S B AR 2
(1] 9 b Tk 2 0 o S e 0 S A L 3 2 S
VES BT R KR A= i SR B M A A
R VI
3.3 BEMEMETERR

LR F Bl (Lachnospiraceae) & EBERE 1T By —

MR AL ZAE L ENE T FLSh W i i b
o MRLE SR TR RE T 1) G W A A B A SR Tk
JKAR G Wy J7 T 03 T8 A A L R S e TE o A KR
55 A I R X — Sk R B £ 4 S 4 AR T
ERRBESRAEET) e K S SR TR
By PR A RE B 00 ORI, I AT A PR 1 Bk 2
Ry K R S AR ZE SR L2 L I A 3l b 0 A A Y
R T i = A QO 30 6 45 6T 7 3 fe B R 9 92 D) g 1Y) 2
HE5 B RS E H U AR . h A
] A DR 1 T b (IR B0 LA B A R R
IR/

TEFR I B A S b R B IE T 1] (Proteobacte-
ria)  7E 20 B 43 28 T o 4 S A 1 — KSR, o
(NS | B <HES S E N R DN 7R s R IR U AN
TR 7 L OICEE M ) MR AT TR A . A SR TR R R T
A DAL B D R R 5 | R i G AN S DT X i T
o

=HIRES Y &I Pseudoalteromona daceae s
LA TE EAT PO PO R RN R R AL S
Y, PR 2R 0 A BB g T RE #8355 07 A W) 1 AR 25 BR
B BT 7 AR BUAR R BE T, 3 BV RE AN A B
S % g 3 P P B v 22—

I 5 B % 1 A 8 58 N B 9 e 7 A i A
JBT %o 3k 26 A 9 24 R HC A REOIR B0 L A= BRALAE S AR
B TR EEMIEM., ¥ T WA IE
Tl AR 0 1 R AR R SO0 T BB 4 A R o A 4 SR A )
T3 ¥k TR o it 3 A5 0 O O B R
Z: 7% 5 SCBR I FE

BT AR A 6 N 2 AT DX S Y i T
HH A5 m 1 Bt v 33 5 BOA T 5T i 7 09 R AR
Wt AR Bk REAR I R 2 IR . 5340 X
HY A6 TF AL 2R B8 N A WD v B AR 5T LRI I AL T 0 2%
W B, HL Bk 2 56 38 00 A H AR . A 5 B Y 22 R
IRATRE S B A 2R E B 22 . BT
e, AT AR BEIRAARE AR 7 i 42T T i
S A 8% i R A 0 R T R A T B 2 R L A
7 Ay B AR 5 10 A2 ) 5 i BOR AT R IR S Y B B il
SE K
(1] ®gs, R R KM, 5T 2RI A 2 B2 )

Wl E A W O g ot R (T ). B 2R g W 2 4k, 2021, 42

(2):568-574.

ZHAO Y ZH.WU J,YANG T X, et al. Advances in

research on wildlife intestinal microbes based on met-

agenomics [ ] ]. Chinese Journal of Wildlife, 2021, 42

(2):568-574.



31

T2 A5 RO R A I T AR R 55

[2]

[3]

[4]

[5]

[6]

[7]

(8]

(9]

[10]

SOMLBET A LR fd, AR 3 RS bR AS AR AF O TR
i T AR ARG DN 25 R 5 o 1) DL B 5 L) . AR W A
#,2020,40(3) : 74-80.

YUN H,HU B Y,WANG ]J,et al. Comparison of three
methods of stool samples preservation affecting detec-
tion results of enteric microbial population[]J]. Journal
of Microbiology,2020,40(3) :74-80.

W B W, AR, 55 BE T A 2 2 0 BT AF i 3L
W I E A SO SRR LT ). B AR S o4k, 2022, 43
(3):836-844.

ZHEN J A.YANG Y X,ZHU Y Q.et al. Advances on
intestinal microecology based upon omics analyses of
feces samples in wild mammals[J]. Chinese Journal of
Wildlife,2022,43(3) : 836-844.

T O&F.2ARGE FLHORR X R KR I E
N B R 2 R R LT DL R S BN A W A
2021,27(5):1 218-1 225.

WANG X,LIC W,JIN L,et al. Diversity and commu-
nity structure of gut microbiomes of captive giant pan-
das in different regions[ ] ]. Chinese Journal of Applied
and Environmental Biology,2021,27(5):1 218-1 225.
SR TR R MR TR A R SR AR R Y 0 R 2 AR
4 0 2% 5 LT . B A B W2 4l 2023, 44(2) £ 330-338.
SHI B N.ZHAO Y,LIN Z H.et al. Gender differences
in intestinal microbiota composition of captive Sika
Deer[ J]. Chinese Journal of Wildlife, 2023, 44 (2).
330-338.

SAWASWONG V, PRATANANTATHAVORN K, CHA-
NCHAEM P, et al. Comparative analysis of oral-gut mi-
crobiota between captive and wild long-tailed macaque
in Thailand [ J ]. Scientific Reports, 2021, 11 (1):
14 280.

MA Y,MA S,CHANG L,et al. Gut microbiota adap-
tation to high altitude in indigenous animals[ ] ]. Bio-
chemical and Biophysical Research Communications,
2019,516(1) :120-126.

1 M . A6 B (Susscro fa chirodontus) W& P Fl
EWAEY Z BRI R D], 5P 5EIH K%, 2021,
Mr 6k s R IIE L ST N 5 0 TE AR B B SR
HEJELT . ARl 8, 2021 (4) :49-52.

CHEN F,TANG Y J,ZHAO M X, et al. Research pro-
gress on intestinal microorganism of Asian elephant
[J]. Forestry Construction,2021(4) :49-52.

DU L,CHEN Q R,LIU P P,et al. Phosphorus removal
performance and biological dephosphorization process

in treating reclaimed water by Integrated Vertical-flow

[11]

(12]

(13]

[14]

[15]

[16]

[17]

[18]

Constructed Wetlands(IVCWs)[ ] ]. Bioresource Tech-
nology,2017,243.:204-211.

WM 32 R U SRE 3, A5 BTN B M X 1
WHESS ) 5T ee 0 Hr [T ], B2 % W, 2021, 41 (1)
365-376.

YANG X W,PENG C CH,GUO Q Y,et al. Diversity
and functional characteristics of intestinal microflora of
{ree-living wild boars in the Miaoling Mountain area in
Guizhou Province,ChinalJ]. Acta Theriologica Sinica,
2021,41(4) :365-376.

R 2 90 BR T L TR L SEL S RO AT S TR
I3l VA i i 30 A 14 i T AR 22 S LT L R S
4 ,2023,35(1) :37-44.

CHEN H Y.,SU Y Q,ZHANG H T,et al. Sex and
age-specific changes of gut microbiota in Rhesus with
prescribed diet[J]. Chinese Journal of Microecology,
2023,35(1):37-44.

ST A R M A R RO TR bR R 2
WIRFZ RS L], 78 B ROk % 4. 2019, 32 (7)
1 652-1 658.

ZHAO G J,JIE H,ZHU ] B,et al. Study on fecal bac-
terial microbiota of captive musk Deer in different gen-
der[J]. Southwest China Journal of Agricultural Sci-
ences,2019,32(7):1 652-1 658.

KEADY M M, PRADO N, LIM H C, et al. Clinical
health issues, reproductive hormones, and metabolic
hormones associated with gut microbiome structure in
African and Asian elephants[J]. Animal Microbiome,
2021,3(1).85.

ZHANG C B,XU B,LU T,et al. Metagenomic analy-
sis of the fecal microbiomes of wild Asian elephants
reveals microflora and enzymes that mainly digest
hemicellulose[]]. Journal of Microbiology and Biotech-
nology,2019,29(8):1 255-1 265.

LI G D,JIANG Y, LI Q Y, et al. Comparative and
functional analyses of fecal microbiome in Asian ele-
phants[J]. Antonie Van Leeuwenhoek,2022,115(9) :
1 187-1 202.

FENG X,HUA R.ZHANG W Y,et al. Comparison of
the gut microbiome and resistome in captive African
and Asian elephants on the same diet[ ]J]. Frontiers in
Veterinary Science,2023,10:986 382.

SHIN N R, WHON T W,BAE ] W. Proteobacteria:
Microbial signature of dysbiosis in gut microbiotal J J.

Trends in Biotechnology,2015,33(9) :496-503.



