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Figure 1. Venn diagram of microbiome in semen and
prepuce.
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Figure 2.

Alpha diversity difference map between each two of the three groups. A: the comparison result of ACE

index; B: the comparison result of Shannon index. *: 0.01<P <0.05; if P>0.05, not marked.
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£ 1. =LA Alpha SHMER

Table 1.

Alpha diversity results of the three groups

Groups Chao index

ACE index

Shannon index Simpson index

Phase | prepuce samples 275.0£17.58°

Phase Il prepuce samples 339.1+133.8°

Semen samples 501.0+19.51°

275.0£17.58°
339.1+133.8°
501.0+19.51°

3.816+0.4291° 0.06077+0.03252%
2.988+0.9925°

4.594+0.2379°

0.2000+0.1533%
0.03480+0.01546"

“a” and “b” in the table indicate significant difference, significant difference (P<0.05) is indicated by different letters, and

non-significant difference (P>0.05) is indicated by the same letter.
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16.64%-23.16%; JEEEME], I @IT . ML
IR UCA LA B R AS v Bl A ) T e R 8 4
U IO e S o 1| 5 o | N
40.47%-81.39% ., 7.07%—46.95% ., 1.77%—-24.78%;
JEREGA ], $LFT 15 1] (Bacteroidetes) . AT i [ 14K
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TEJE /K- 1, #RAT & (Corynebacterium) |
Dolosicoccus . %7y [G i J& (Escherichia) . £ ¥k 14
JE A 1 WA B R A Th b s WA TR, R
F 45k 11.40%-17.32% . 7.16%-19.91% .
2.92%-14.81%. 0.30%-15.17%. 4EEKEJE . B
I E . AT & (Azomonas) | AR ZF AR
(Clostridium sensu stricto)- & IT £ iz FE A i =
T AT W0 TR A AR 0 BE 23501 3.57%-71.28%
1.31%-35.99% . 0.35%-24.76% . 1.04%-22.28%.
AT I & (Bacteroides) . 5 5 Ik K 14 J& (Prevotella) .
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Z T # J8 (Faecalibacterium) . fi 57 4% K &
(Blautia) /A AL At e 5 I GUE DI HE , AEXT
F B 12.20%-16.41% . 1.31%-28.05% .
2.70%-11.93%. 2.13%-3.43% (/& 3-B).

24 THEYERZERELNT

TENIKSE b, T S FEA i e A 1] e 3
1o TR VBRI 1L 40 e A4 (P<0.05) 5 113 f fe
FEAR TSR] 525 5 T SR R 4R (P<0.05) 5 4%
WHEAPRHRETTEES TS TG RAEAR I
W40 fz FEAS (P<0.05) (& 4-A).

FEJERIKF b, SEECEEE ET 10 B, X
LR O 25 SR I 0 S R T VRAN . S5 R R,
BRI . BORFFE)E . SRR . TR
J& . Dolosicoccus, A MR . M ER . HAR
TR BB AN B X = A REAR e B 25 57
o B BR TR R 1 41 P E T R R A o i 2 5 B
Fm T A FEA TR A (P<0.05) ; i
TRl 8 R AR 20T 1 A T A0 B RS v g =
B w TR WRE AR (P<0.05) , B MR R
Dolosicoccus AU ETE [ WAL e A £ R
5 TRE OB A R TT 4 B A AR (P<0.05) 5 35 7 R
IRTEJE . ST IR & 20T R 1 40 R RS TR AR
R R R T T DA R AR T i A AR
(P<0.05)(I¥l 4-B).
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Figure 3.

Results of bacterial community composition of each sample. A: composition of bacterial community of

each sample at the phylum level; B: composition of bacterial community of each sample at the genus level.
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Figure 4. Comparison of bacterial differences among three groups. A: Comparison of bacterial differences among
three groups at the phylum level; B: Comparison of bacterial differences among three groups at the genus level in
top 10. The three groups were compared in pairs, which were represented by the two ends of the short term on the
groups. ***: P<0.001; **: 0.001<P=<0.01; *: 0.01<P=<0.05; if P>0.05, not marked.

EP6 * Preputial samples at phase Il
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5. &HZA UPGMA B##H
Figure 5. UPGMA clustering tree for each sample.
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FUFHVEFE ML ZR 10 (3 2020 4E 1 Az 4 ) BSTE(9M10). MR, TmR AR AN AT 4000
(AR R RE AL R 5 11 ok by SR T DR TS AR RI(7/10) (R 2)AEASUKANTR
HET TR, SRR — AP R R S E A ey BSEIRATR, PESE TR SCR A . KA
FIRMAEE S, S55) 47 BRANES . BersCREmgnrs  FEMBKis (Enterococcus faecalis) 24 1A .
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Table 2.

BEERESBHEDHIFR
Distribution of bacteria isolated from semen and prepuce

Prepuce samples for isolating bacteria

Semen samples for isolating bacteria

Genus Number of bacterial strains Percentage/% Number of bacterial strains Percentage/%
Escherichia 9 90.00 4 36.36
Enterococcus 3 30.00 7 63.64
Staphylococcus 3 30.00 3 27.27
Serratia 3 30.00 3 27.27
Klebsiella 3 30.00 0 0.00
Proteus 1 10.00 1 9.09
Enterobacter 1 10.00 0 0.00
Shigella 1 10.00 0 0.00
Acinetobacter 1 10.00 0 0.00
Citrobacter 1 10.00 0 0.00
Bacillus 0 0.00 2 18.18
Providencia 0 0.00 1 9.09

3 Wi
31 ABW S SN YR A

3.1.1 AR ERAE BT R
XPAE R oL A S, R R A S e 4 T ]
RES S EOE FRORAS, RmRS 7 i i 1o 5
A R RE RS VR TR B4 A 0o 8 v R R 1
BORA —E MR TEREMEPRRAEA D,
FFE0 & 5 85 IR QTR & A 4 T A O AR RS ik v Y
R, X—45 15 Carlota EPMGER X T 5
R R AR A A5 RO, ZWFFERA] 16S
rRNA 34 0y B AR g Wl 217 0 b, AR
Porphyromonadaceae . #I#F«#}(Bacteroidaceae) .
Peptoniphilaceae YA 7E DGR TH F K & . A
MZEER S 5 — WO T IR A R A 45 1 22
SR, Guimaraes 45 PPUR FHAH B G F% )y 1k %t Eh A
WA A, B R IS W s A P 4 Rl 2 LA
PRI R . BRI R . WA R R oy £, X
25 TR A B TS R R T Be i o TR R AL A

SRR SRR . A R X A A W W A
B SCHFE RBE, FEJEAKF b, R i L
AT R AT T E (Lactobacillus) 4N ™Y, K pes
K W 1 T A 4 B 5 N SR W R 2 25 7 R
Ko TERBERRE T A7 A6 2 55 3 2 A 40T o )
MIAHTR , FUFT TR 30 43 4 TR RE Sl 2o 3 W L R )
J . RE A A A T S R R AR
Y F51E 3 AR AT 78 P RS YR8 O v R R
Wi, ELASKSMFEAS I TR 4L BURE L, FEASBIF ST Y
i VTR A T ) v R TR AT R ORI B OG
HARS Wik 75 Bt — 2 5%

3.1.2 AESIYIEEDEBEAS . S
(AT AT RETERAE A 1 R OSSR 5
TR RS VR A R Y BRI AL, A T
TR AT BB L ST, 20 A 2 A e R ok
JE PP, TR R T RELEHLR I G R G RE,
FEAERG S s ThRE R, B EEAERY, T
St S (1 DR TFEAG) AT B T HEBR HL X AR B R Gt 4
g . AT b, 7 1) B SR KRB Y
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Investigation on the bacterial community composition of the
semen and prepuce and potentially pathogenic bacteria of giant
pandas
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Abstract: [Objective] Giant panda is one of the first-class protected animals in China, which the population is
facing continuous threats such as infectious diseases and habitat fragmentation. Bacterial infection and imbalance
of bacterial community in the genitourinary system of giant panda could affect the reproductive health, in severe
cases, it can also lead to abortion, which is one of the causes of reproductive disorders in giant panda. In this study,
our aim was to examine the bacterial community composition of semen and prepuce secretion and isolate
potential pathogenic bacteria of giant panda. [Methods] 13 of prepuce secretions and 12 of semen samples of giant
panda were used to determine the bacteria species by 16S rRNA amplicon sequencing technique, bacterial
separation and PCR methods. [Results] The results showed that the abundance of Firmicutes was the highest in the
samples of prepuce and semen of giant panda at phylum level. Moreover, at the genus level, the bacterial
community composition of prepuce was changed in different periods, Corynebacterium and Dolosicoccus were the
most abundant microbiome in preputial samples at phase | with relative abundances of 15.45% and 12.40%,
respectively. Streptococcus and Escherichia were the most abundant microbiome in preputial samples at phase I,
with relative abundance of 37.94% and 9.68%, respectively. Bacteroides and Prevotella were the most abundant
microbiome in seminal samples, with relative abundance of 14.40% and 12.88%, respectively. The results of
bacterial diversity showed that the diversity in seminal samples was higher than that in preputial samples; there
were no significant difference between preputial samples at stages | and stage Il. Klebsiella pneumonia and other
potential pathogenic bacteria were obtained by bacterial isolation and culture. [Conclusion] In this study, we
analyzed the bacterial community composition of the prepuce secretions in different periods and semen of male
giant pandas, and the dominant microbiome were different. It was hypothesized that potential pathogenic bacteria
were in the prepuce and semen of giant pandas, which may pose a threat to the reproductive system health of giant
panda, and the pathogenicity needs further research.

Keywords: giant panda, prepuce, semen, 16S rRNA amplicon sequencing, microbiome
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