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Abstract: To study the differences in intestinal microorganisms of the giant spiny frog (Quasipaa spinosa) in different liv-
ing environments, 16S rRNA high-throughput sequencing technology was used to analyze the diversity and function of the
intestinal flora of Q. spinosa from three geographic populations in eastern (Zhejiang) , central (Guangdong and Jiangxi) ,
and western (Guangxi and Guizhou) China. The sequencing results showed there were a total of 530 OTUs (operational
taxonomic units) in the eastern, central, and western regions, with 48, 123, and 118 OTUs specific to each region, re-
spectively. The species richness and diversity of the gut flora of Q. spinosa were highest in the western region, with Bacte-
roidetes, Proteobacteria, and Firmicutes being the dominant phyla across all three geographic populations. At the genus
level, the abundance of Akkermansia and Serratia was significantly higher in the western population compared to the other
two populations, while the abundance of Mucispirillum was higher in the eastern population. The intestinal microbiota func-
tions of the three geographic populations also showed commonalities, mainly focusing on energy metabolism, carbohydrate

metabolism, and amino acid metabolism. This study explored the environmental adaptability of Q. spinosa from the perspec-

tive of intestinal microorganisms, and provided new theoretical insights for its ecological conservation and healthy breeding.
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Figure 2 Relative abundance of intestinal flora in Quasipaa spinosa at phylum level
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Figure 3 Relative abundance of intestinal flora in Quasipaa spinosa at genus level
700 (=-2.12,P=0.008 700+
T ] —- -
(=-241,P=0020 | (223 P00 ,
1
600 t=-2.11,P=0.025
600
®E L %
B s00 A %3
== - SE s00f .
Q = )
S& 400f <2
400 M
3001
200 L L L 300 . . .
PG Western — H3#B Central — %<%F Eastern PGB Western 730 Central ~ Z<%F Eastern
Hi1 B3 X Geographic range ¥R /34X Geographic range
5.0r (=-237,P=0.024 0301
1=-223.P=0018 ' 1=-241, P =0033
4.5F 1 025+ [ l
t=-243,P=0014
1
5 40t £ 020f
%E Rz
S5 35t g5 015t
=] a2
58 E5
5= | A=
» 3.0 @« 0.10f
25k 0.05F o
2.0 ! ! t 0 . ! !
VG#F Western 713 Central ~ 4<%F Eastern P53k Western 3% Central 4<% Eastern
M3 X Geographic range HuF53AR X Geographic range

4 A[E) IR P B AR AR AL BA B B o SRR
Figure 4 « diversity index of intestinal flora in Quasipaa spinosa in different geographic populations
2.3.2 BEAMHT ] i 3 B R A5 A AR P S 22 Sk . R R T
BZFEVES M RS 4B /5 AN IF] b SR A B itk 2 Bray-Curtis Y NMDS 5347 Al ANOSIM 531 A [r] it 342




524 A WEAE s A PRI P A R i 3 AR ) 2 AR A S RE S A 381

bR 1 T A 2E A AR, NMIDS (1) £ 0 [ i/
FEAR A b TR A | 32 b, DX el i 3 R R AL P A B
VIR o R B AR b DX A N e B T R A 4
TG ARLJE £ 8, v 0 b DX AR AL B K o DAAS [) e X
K, 3 BYAEAS 83 oA L B R, ] B e , 10
A S [ 28 ol 0 R e i G R R 25 R W (P <
0.01)(El5).
2.4 PN i i Py Dhik Bl

i 2 PICRUSE 73 B , 8 5% M ek i 18 T A= 0
Y& T REVE y , FLTR (%) Ty e 5L DX AR ARG 1k e g 2=
KEGG £ 4 J22 1) 6 2% — 2% 1% LA J 39 2% — 93l [t
o —ZEE KRR TG GBS BAL I REEE B
VLBL I ) IR R ENE S S SRR SR Y2 Waw N TN 1
W, (AR MR, 50% F2 47 1Y ) AE R 5 4E 28
A 1538 I (1 6) o7y S8 T M e i T8 i 24 AR 1 34
AR RO VE T . SE— 2 Uik 2 — g0 s , 5L
F B A H PR B P i KA A AR =
FEFR ARl B R T R g A 2R AR A T AR AT
AL (5 B AL FIH 3% R i DNA &2 1, RNA (55 5% 4
VR 100 10 R 98 L B 240 ot 2 S 3 e o )5 5

1.0 1 =—m——s

0.75

AXFF
Relative abundance
(=)

N
(=)

025

P43 Western 134 Central
HFR43A7 X Geographic range

Z<#F Eastern

5T Stress =021 ® %:itB Eastern
P=0.003 o 1 Central
P o TG Western
=H W
ES
£Z |
_3 -
_5 1
-5 -3 -1 1 3 5
Heryhi
NMDSI1
Es5 AEIBEMHEGRAEGEREFIEEE S 4HE5] (NMDS)
BEHM

Figure 5 Non-metric multidimensional arrangement (NMDS) B-diversity
of intestinal flora in Quasipaa spinosa in different geographic

populations

FANMEIZ Bl . BEBUAT 20 45— ZH o M nl 1, 34~
b, FHL R N e A TR 0 1% ) e SR R AR X B A
o), [R) B AR A 7F 25 S, L350 DX i e i o A%, 38 34
TN, 2 50 i DX e o 5 B 3 B R DG 1) R TR 3 AR
& 7).

1 75 None

I A7 HLESE Organismal systems

[0 AZ&¥e Human diseases

[ 472 Cellular processes

[ HAih Others

[ ¥R53 {5 VAL Environmental information processing
O i8H% {5 AL ] Genetic information processing
1Lt Metabolism

BEl6 7 [E) Ml IR B R A A e A — SRR B T BE A L
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Figure 7 Percentage of top 20 level 2 pathway function in samples from different geographic regions
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