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Abstract: This study aimed to investigate the differences in intestinal microbial diversity among
Chuanxiang Black pigs, Berkshire pigs, and Duroc pigs using 16S rRNA sequencing technology and
bioinformatics analysis. When the body weight of the pigs reached 120 kg, Chuanxiang Black pigs,
Berkshire pigs, and Duroc pigs were slaughtered, and rectal fecal samples were collected from each
breed. The intestinal microbial diversity of the different pig breeds was then analyzed using 16S rRNA
sequencing technology and bioinformatics approaches. The results demonstrated that the microbial
diversity of Berkshire pigs was significantly lower than that of Chuanxiang Black pigs and Duroc pigs
(P<C0.05) , and the microbial community structures among the 3 pig breeds showed significant
differences (P<C0.05). At the phylum level, the abundance of Firmicutes in Chuanxiang Black pigs
was significantly lower than that in Berkshire pigs (P<C0.05), while the abundance of Bacteroidota in
both Chuanxiang Black pigs and Duroc pigs was significantly higher than that in Berkshire pigs (P<<
0.05). At the genus level, the abundance of Rikenellaceae RC9 gut group in Chuanxiang Black pigs
and Duroc pigs was significantly higher than that in Berkshire pigs (P<C0.05). The abundances of
Prevotella and Prevotellaceae NK3B31 group in Chuanxiang Black pigs were significantly higher than
those in Duroc pigs and Berkshire pigs (P<Z0.05), while the abundance of Clostridium sensu stricto 1
in both Duroc pigs and Berkshire pigs was significantly higher than that in Chuanxiang Black pigs (P<<
0.05). LEfSe analysis showed that there were 14, 7, and 1 differential microorganisms in
Chuanxiang Black pigs, Berkshire pigs, and Duroc pigs at the genus level, respectively. Functional
prediction results showed that pathways related to amino acid metabolism were significantly enriched
in the microbial community of Chuanxiang Black pigs, pathways related to pyruvate metabolism and
others were significantly enriched in Berkshire pigs, and pathways related to protein transport and
others were significantly enriched in Duroc pigs. In conclusion, there are significant differences in the
composition and function of intestinal microbiota among Chuanxiang Black pigs, Berkshire pigs, and
Duroc pigs. These differences may affect the host's nutritional metabolism, energy utilization,
immune regulation, and other functions.

Keywords: Chuanxiang black pigs; Berkshire pigs; Duroc pigs; 16S rRNA ; microbial diversity

* Corresponding author: GONG Jianjun, E-mail:460616227@qq. com

Bl AT A2 35 KT 4R T, 6T 1A A SR A
R B o e R e R R N T [ Ah ]
(14 B PR TR s T A 5 A AR T T A B T AR R Y
T B 2 P BT IR i RAR IR 28 AR BT LAl
i R A RS S T e R R 2 5Ok B2 T IR BURL
Wi 2 M T SRR e B e B R AT o
2% 28 AL 7R A A I BE DR ML D7 A 0 R A B
TR A RAR 5300 Zi A, R L s 4 AT =0 8
A PR M98 R R AT IR 56 %6 ~58 %, 1 IR IS L 1H
PWETHI I R, BB 4y 8 e 2. I
Z R VU AR B ORE S B9 B A AY F E E A
B BRIV AV TN S S R U
TR, R AR AL, A KA A R
O0 T 8 e B, 5 AR v o 4, {8 UL R

Tk 3.52% , WA TR I A N v B X
T & g i e 4 1 MR IE B 38t % 36 Al R4y 1
BUHIATS PEAR KRR FE bR R o AN ] i 3 6 R
PERE 22 55 2 Bas AL I Z R 45, o — Jr i, g 1B 1
A AR R LR (55 R AL, R 5 o 5 b v e
M E S R R ARG B R [ b okt A i 18
AP RE 52 e T T 4R R, R B B A+ 5 Ak
JHCH TR B 5 T R A B 25

R 5N TR 4 Tl P T8 AR 0 T R B 25 57 DL
SHARER AT RERE R AR X I & g B E
WKL T 0 T A W AT LA T, R E
Fofr Ji 8 1 A 0 B 2 S 5 AN [R5 v ) B A T
TE M GCZE W Ff T 48 s o e M T 8 1% 1T RE AL A
SR 4 o RTS8 A A L A T 0 A A R



148 R

SR S 57 %

1 #MRE57RZE
1.1 R m R

A58 AE DU 148 B BORE 7 B 90 B 1] PR % & Fh
FE b B A HOBIAR T 0 )1 2 R T v B R AL
WS AT 16,1224 3%, I8 % H R ik 30 kg
F A, 23 3 R K 120 kg B BHEREAT B S B
SRR B S M L R AR AR BT AR
B 505 MRl AR Ay R 34, A Bl 4o COI S B2
W) BOETEE )M DRI 8% ) , i 560 101 (|) ir
K H R AR ] (%) et R 47 ] i
1.2 FEEREYEEZEDNAHIR

KM CTAB/SDS i 1 B {5 13 A 1 5 A 20 5
DNA, F I 1 %0 Byt B Al 52 g Fhs K ARG 000 ey 2 1y 356 D] 28
DNA.,
1.3 PCR¥ g

HEAE 16S rRNA JE[H V4-V5 X AR SFIF 1, DL 2 fi
L H 240 DNA R #itk , & Bl A barcode 1955 5 51 )
515F H1 907R (5'-GTGYCAGCMGCCGCGGTAA-
3',5-CCGTCAATTCMTTTRAGTTT-3")., PCR
1 A ABI GeneAmp® 9700 % , PCR %
TransStart Fastpfu DNA Polymerase, 20 pl. JZ hj 4
% : 5 X FastPfu Buffer 4 pL, 2. 5 mmol-L™" dNTPs
2 pL, Forward Primer (5 pmol-L ') 0.8 pL,
Reverse Primer (5 pmol-L™") 0.8 pL, FastPfu
Polymerase 0. 4 pL., Template DNA 10 ng, #F ddH,O
% 20 pL, PCR [N Z$H : 95 CHUZZ £ 5 min;
95 “CAE 30 s, 58 “CiR & 305,72 ‘CHEAH 45 5,30 4~
PR s f 5 72 ‘CHEff 10 min, 10°CR 7 . B AMEEA
3SANPCRER ¥ 3NEE M PCRYIR G (]
296 Vi€ FE 1 Byt BB RE IS R AT UK A N . PCR 7= 4 fit
H AxyPrep DNA Gel Extraction Kit #4741k .
1.4 XEHEMENNE

fdi F§ NEXTFLEX Rapid DNA-Seq Kit # 7 2
J% , F) H Tllumina 23 ) 4 NovaSeq PE250 F 4 #E 17
Wy o
1.5 EROMm
1.5.1 WPtk fifi F fastp™™ B A4 X B 46y
0 7 50 BE A7 45, 3 U8 reads BER R B (E 20 A F
B8 5 L 158 B 50 bp M7 F1, A0SR B 11N 8 SF 2 i
{ELAIC T 20, MNBT F1JF 4 #8025 i ot 6l o 90 o 4 )5
50 bp LA F 1) reads, 2 Bk & N B 3% 1) reads. i H
FLASH"™ # F ¥ 47 Bt 3% , W 4 PE reads 2 [6] #4

overlap & & , ¥ B X reads Pf 2 1 — 457 91, e /)
overlap £ & 24 10 bp,

1.5.2 OTU %2k Ml i+ B fii Jl UPARSE #k
PRV KR A 97 Y61 B AR ARLEE X R A AT OTU 3
%5, FIH RDP classifier " X} & 4% J5 51 it 15 9 Fh 43 2
TR, L X Silva 16S rRNA B fi 4 , 15 8 H X 3 {8
R T0Y6, AR AR 43 A5 BOIE 4 BIAE & A 40 2K
phylum (7). class (49 ) order ( H ) | family (#}) |
genus(J& ) .species (Fl) GE it & FEA O EVE 4 A . I
Ji X 25 B il B B R AT X — Ak A B DURE b e
R /D R AR e EAT 88— AR Ab B JE SE Y Alpha £
FEE 53 H7 F1 Beta 22 R M 53 A7 4B 2 56 F 35 — {4 3
J L

1.5.3  Alpha Z ¥ 1 5 #7 fii R i 8
Alpha £ # £ 48 %0 , 4 & ACE. Chaol . Shannon-
Wiener 2¢ , 2. d" ACE #l Chaol & £ & B 45 % ,
Shannon-Wiener & Z FE 18 %4 .

1.5.4 BetaZhetEr#r I RIEF 1157 Bray-
Curtis 5% , I 5k ] Bray-Curtis # # # 17 32 248 b5 43
Br (PCoA) , [A] if #E 47 ANOSIM 4 [7] F14H N 22 5+ 4
AT fHFH LEISe 2347 VE B A £ 58 B0 A4 21 ) 22
SR E

1.5.5 LEfSe 4> #r fifi FH LEfSe 43 #7 % 51 34>
ol ) 22 55 S AR

1.5.6 PICRUSt2 Iy 4 i I f#i F§ PICRUSt2
B, I 3 F KEGG B8 5 6 B W e 5 k15 D g
O, 45 )R W KEGG )2 9K P 2 BE 3 R 6 41 X
FH.

2 & R
2.1 MEFEHB\RERE

CH BHMDAIL 2 MR =T
1981 923 4% 16S rRNA LK FF1, Horh C 41627 143 4%,
B 2H 454 874 4 ,D 41 899 906 %% . FEA A R F 5
fE 32 982~41 824 Z i) , A AT A F ¥ K EH
372 bp , X BAFEA A BT SV HATEBEMOUT R
%, AR OTUs B H 3 6454, M Hlg v E BB 00,
AR RERE L0 KKE(T N B BB .
), EBENE T I8, 27 W4, 554 1
H,87 WL, 226 A~ F J&E M 53 A Fp, th TR K —
43 AR W R B A AUE & T R OKOE | BT LA E R E
() A b B AR /D T RS R UL TR 1. R R 1
A 30 000, I8 T & > A A9 Shannon-Wiener 8



14 EE

EEDIEE Y NS LRSS % b G EA L T AT e 149

Species-2.41% '
Genus-70.57%
Family-89.46%
Order-99.63%
Class-99.94%

Phylum-100%

I3 B J7 7 T AT A ASTE AR [6] 43 2 22 AT 45 21 0 2 T2 R 1Y e A
[ 2R N B AME R TT A BE B K S 2R AR 10024
TR

The circular diagram displays the proportion of all samples
successfully annotated at different taxonomic levels. From the
inside to the outside, the circles represent the phylum, class,
order, family, and genus levels, respectively, with a half-
circle indicating 100% annotation
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Fig. 3 Relative abundance of species at the phylum level
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Fig. 2 Quality control of intestinal microbiota sequencing
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