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tle yak,Jersey and Cattle and predicted the functions of bacterial flora. [Method) Eighteen perennial graz-
ing Cattle yak, Cattle and Jersey with normal physiological state, good body condition and similar age
(about 1.5 years old) were randomly selected from Hezuo City,Gannan Tibetan Autonomous Prefecture,
Gansu province. They were divided into three groups according to species. Rumen fluid was extracted by
vacuum negative pressure device into frozen storage tube and stored in liquid nitrogen,and the V3—V4 re-
gion of genomic DNA was amplified and sequenced based on 16S rRNA sequencing technology. Then, OTU
cluster analysis and species classification analysis were performed,and the 16S rRNA gene sequences of the
colonies were also annotated by KEGG function using Tax4Fun. [Result] The diversity and richness of ru-
men microbes in Cattle yak were significantly higher than those in Cattle and Jersey (P <0. 05). At the
phylum classification level, Firmicutes, Desulfobacterota, Verrucomicrobiota, Patescibacteria, Fibrobactero-
ta and Planctomycetota in rumen fluid of Cattle yak were significantly higher than those of Cattle (P <<
0. 05) ,and Desulfobacterota and Verrucomicrobiota of Cattle yak were significantly higher than those of
Jersey (P<C0. 05). The differences in genus level were mainly in the flora belonging to Firmicutes and
Bacteroidetes. The abundance of Prevotella sRuminococcus and Succinobacteria in rumen fluid of Cattle yak
was significantly lower than that of Cattle (P <C0. 05), while the abundance of Rikenellaceae_RC9 group
was significantly higher than that of Cattle (P <C0. 05). The rumen concentrations of Christensenellaceae R-7
group, Ruminococcaceae. NK4A214 group,g norank f UCG-011 and unclassified f ILachnospiraceae in Cattle yak
and Jersey were significantly higher than those in Cattle (P<C0. 05). The functional prediction of rumen microbiota
showed that the functional abundance of Cattle yak in the secondary pathways of carbohydrate metabolism,nu-
cleotide metabolism and translation was significantly higher than that of cattle (P<C0.05),but not signifi-
cantly different from Jersey (P>>0.05). The metabolism of cofactors and vitamins in the secondary path-
way of cattle was significantly higher than that of Cattle yak and Jersey (P <C0. 05). [Conclusion) The ru-
men microbiota composition was significantly different between Cattle yak and Cattle. The composition of
Jersey was between Cattle yak and Cattle. The rumen microbiota of Cattle yak had the most advantages in fer-
mentation, which might play an important role in its adaptation to the harsh living environment on plateau.
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Table 1  Analysis of rumen microbial Alpha diversity of Cattle yak,Cattle and Jersey
4= i 1 AR HTEENE SN E A AR KL AR AR AL B FE AR A
Breed of cattle Chaol ACE Shannon Simpson Coverage

1 709.000£66.500 a
1 320.000£161. 900 b
1 581.000£128. 700 a

4 4+ Cattle yak
w4 Cattle
TRWAE Jersey

1 690.000+5. 700 a
1 305.0004161. 000 b
1 558.0004122. 000 ¢

5.86740.046 a
5.15540. 392 b
5.65540. 226 ¢

0.009+£0. 001
0.021+0.019
0.012£0.004

0.98740.001 b
0.98940.001 a
0.988=0.001 ab

B AT P ALIR) Wilcox BRFIAL S, W5 EUHE 5 AR R Rl /NS Bk 3R 0R 25 57 .35 (P<<0. 05)

Note: Wilcox rank sum test was used to analyse the data between the two groups. Different lowercase letters indicate significant differences

(P<C0.05).
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Table 2 Abundance of rumen microbiota at phylum level of Cattle yak,Cattle and Jersey %
T #EFFJE Microbial species 4 Cattle yak #H 4 Cattle LRI Jersey
JEBETH ] Firmicutes 53.26043.770 a 39.70046.807 b 52.63047.710 a
AR AT 1] Desulfobacterota 0.61340.150 a 0.2504+0.125 b 0.3614+0.130 b
PEMAE ] Verrucomicrobiota 0.384+0.140 a 0.101+0.096 b 0.1814+0.155 b
HH AT ] Patescibacteria 1.36640.55 a 0.610+0.310 b 1.3104+0.504 a
LFYEFF ] Fibrobacterota 0.109=£0.050 a 0.0360.030 b 0.080+0. 064 ab

# % W] Planctomycetota 0.01040.050 a

j=}

0.003£0.003 b .00840. 014 ab

TE B AT P2 ) Wilcox BRI S . AT OIS n AN Rl /NG 2 B 3678 22 57l 35 (P <C0. 05) , TR I .

Note:Data were analyzed by Wilcox rank sum test between the two groups. Different lowercase letters indicate significant differences (P <<

0.05) ,the same below.
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Fig.3 Rumen microbial community distribution at genus level of Cattle yak,Cattle and Jersey
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Table 3 Abundance of rumen microbiota at genus level of Cattle yak,Cattle and Jersey %
Yy Fh & FR Species name 4 Cattle yak #H 4 Cattle IR WA Jersey
IR E Prevotella 10.900+4.933 b 33.170£14.730 a 17.50048. 498 ab

PR A _RCY 1 R

50+ a 5. +2. 5¢ . +3.5

Rikenellaceae RCY group 12.25042.829 a 5.230+2.593 b 8.890+3.534 ab
FRAAR_R7 AR 6.860-0. 818 a 3.580+1.101 b 7.080+1.964 a
Christensenellaceae R-7 group
R NK4A214 - -

- + 3. +0. . +1.7:
Ruminococcaceae NKAAZ214 group 6.549+1.251 a 3.070£0.918 b 5.56041.730 a
g norank_f UCG-011 4,4154+1.170 a 1.670+£0.329 b 5.31041.927 a

9 B 3R JE Ruminococcus 1.402+0.276 b 3.88041.757 a 2.010+1.722 ab
R IR W JB Succiniclasticum 2.30640.863 b 2.600£1.137 a 1.530+0. 968 ab
TR _NK3A20 M #f

_ + + 3. +1.
Lachnospiraceae. NK3A20 group 1.18040.360 b 1.660+1.061 b 3.080+1.731 a
WIEAT W )8 Bi fidobacterium 0.000 b 5.100+8.784 a 0.000 b
KK BIRE B Unclassified_{_Lachnospiraceae 1.242+0.144 a 0.69040.260 b 1.550+0.687 a

4 Cattle 3 2F Cattle yak 1H M Jersey
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Fig.4 Rumen microbial community distribution at OTU level of Cattle yak,Cattle and Jersey
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Table 4 Abundance of rumen microbiota at OTU level of Cattle yak,Cattle and Jersey %
Yy Fh 2 FR Species name 44~ Cattle yak # 4 Cattle WA Jersey

OTU526 4,44440. 888 a 2.11240.613 b 3.99841.233 a
OTU1517 4.436+1.139 a 1.711+0.386 b 5.326+1.935 a
OTU612 0.000 b 5.008+8. 686 a 0.00140.002 b
OTU1352 2.83840.997 a 1.036+0.826 b 2.04841.375 ab
OTU2263 0.19240.125 b 2.1134+1.019 a 0.7954+0.539 b
OTU1013 0.03940.018 b 2.02142.031 a 0.31340.300 b
OTU111 0.263+0.314 b 1.3637+0.985 a 0.21540.228 b
OTU487 0.18440.058 b 1.295+0.782 a 0.54340.474 b
OTU81 0.80840.248 a 0.3994+0.114 b 0.74740. 390 a
OTU829 0.0234+0.016 b 1.179+0.812 a 0.669+1.665b

2.1.7 BB MAEY Beta 3R> 75 OTU 43 AU A7 B A A AL, —HE M
IR BT 25 BEAS ST J2 RIS, 43 B R ) B AR W RELE I 22 K,
WREA ARSI 22 26 &, A 5 nl J0, 4 2F
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Fig. 5 OTU hierarchical clustering analysis of 18 samples from Cattle yak,Cattle and Jersey
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Table 5

Functional KEGG pathway analysis of rumen microbiota in Cattle yak,Cattle and Jersey

TG
Pathway level 2

Pathway level 1

KEGG — 4¢3 # U RE 42 &
KEGG pathway level 2 functional abundance

42 Cattle yak

# 4 Cattle

HWA Jersey

28R EPSPUSL
Environmental information
processing

K12 %7 Membrane transport

{5514 % Signal transduction

0.146£0.005 a

0.045+0.002 b

0.136£0.005 b

0.049+0.002 a

0.13840.008 b

0.04840.003 ab

i85 {5 E Ak #1
Genetic information
processing

#1% Translation

B F11& & Replication and repair

0.075+0.002 a

0.06520.016 a

0.068+0.004 b

0.0622£0.002 a

0.71440. 005 ab

0.062740.003 a
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Continued table 5

— G g%

Pathway level 1

TG K
Pathway level 2

KEGG 4l i Uy e+ &

KEGG pathway level 2 functional abundance

44 Cattle yak

#4 Cattle

15 Jersey

KA E A% Carbohydrate metabolism

FILRR AL Amino acid metabolism
BRI Nucleotide metabolism

SRICH Metaboliom TP AN 2 35 0 £

fie ;L Energy metabolism
RAEN Y A S A

Glycan biosynthesis and metabolism

Metabolism of cofactors and vitamins

0.1474+0.004 a
0.10140. 004 a
0.07840.002 a

0.055+0.003 b
0.04440.003 a

0.04420.003 b

0.145+0.005 b
0.104+0.003 a
0.0724+0.003 b

0.066+0.006 a
0.03940.001 b

0.0522£0.004 a

0.14640.004 a
0.10540. 005 a
0.07540. 004 ab

0.05840.005 b
0.04040.003 b

0.04720.005 ab
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