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crosatellites (P-SSRs) in the genomes of hovini species are still scarce. To address this gap, this study conducted sys-
tematic detection and comprehensive analysis of P-SSRs in cattle ( Bos taurus) , yak (Bos grunniens and Bos mutus) , ze-
bu ( Bos indicus) , and buffalo ( Bubalus bubalis) using Krait v1.4.0 software based on high-quality chromosome-level ge-
nome sequences. The results showed that a total of 817 477, 775 897, 740 044, 739 975, and 777 401 P-SSRs were
identified in the genomic sequences of cattle, domestic yak, wild yak, zebu and buffalo, respectively. Among them, the
P-SSRs showed the highest relative frequency in cattle, followed by buffalo, wild yak, and zebu, with the lowest in do-
mestic yak. Moreover, the proportion of the total length of P-SSRs was the highest in buffalo, followed by cattle, domestic
yak, and wild yak, with zebu showing the lowest proportion. In the genomic sequences of the four bovini species, the rel-
ative frequency of mononucleotide repeats of SSRs was the highest, followed by dinucleotide, trinucleotide, pentanucle-
otide, tetranucleotide, and hexanucleotide repeats. In all four bovini species, the dominant repeat motifs of P-SSRs in
mononucleotide,, dinucleotide, trinucleotide, tetranucleotide, and pentanucleotide repeats were identical, specifically A,
AC, AGC, AAAT, and AACTG. Among different bovini species, the distribution ranges of repeat motif counts for each
corresponding P-SSR type were highly conserved. The distribution ranges for the number of repeat motifs were 12-28
times for mononucleotide, 7—24 times for dinucleotide, 5—13 times for trinucleotide, 4-8 times for tetranucleotide, 4—7
times for pentanucleotide, and 4-10 times for hexanucleotide repeats. Correlation analysis revealed that across the four
bovini species, chromosome length showed a highly significant positive correlation with the number of P-SSRs ( P<
0.001). In contrast, both the relative frequency and relative density of P-SSRs on each chromosome were significantly or
highly significantly negatively correlated with G+C content ( P<0.05, P<0.01, P<0.001). The number of P-SSRs longer
than 100 bp and 1 000 bp was greatest in the domestic yak genome. In conclusion, the findings of this study systematical-
ly reveal the abundance and distribution patterns of P-SSRs in bovini genomes, providing a valuable foundation for further

exploration of the compositional divergence, evolutionary mechanisms, and biological functions of repetitive sequences in

these species.
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Table 1 Information of the genome sequences of four bovini species

LA, SHETARIMBRE A0 A% AT
MR B /N H IR H A R AU Y SSR AR )7 fe /N H B B
SrRIBE R 12 WCRHREE R ) |7 (R
HI) SR ZHHIRER) 4 K(WEHREL) |
AW(HETRER) 4 R(ANEHRER ), It
Hb BTG PR B Ik TR e 8 B HE SRR e 5 UH Dy [] —
FHMM B E, 4 MERY & AR FR AR L
P-SSR 3 43 M 808 AR A7 tsv 4% 28, A Excel
2021 $2HC tsv SCPF PR [A] HE A 2R LAY P-SSR {7
FEHATGETT 3 W LB BUAH I 1 A% B84 S SR e
OriginPro 2024b {4 ( https ://www. originlab. com/ )
XS R T AT AR AL

weor

[ERaES Heim RS K4
FAE Eigecs

e IHIVTEN ARS-UCD 2.0 BosGru 3.1 NWIPB_WYAK_1.0 ASM293397 vl NDDB_SH_1
HEHNAFI5 GCF_002263795.3 GCA_005887515.3 GCA_027580195.1 GCA_002933975.1  GCF_019923935.1
FEER K/ (Gb) 2.77 2.83 2.63 2.74 2.60
Scaffold Nsy( Mb) 103.310 114.390 103.900 104.300 117.000
Contig Nso( Mb) 26.400 0.045 38.280 0.065 9.600
P2 A ) (4E-H -H ) 2023-09-28 2019-06-10 2023-01-09 2018-02-22 2021-09-10

Contig Ny, : FZFE ( Contig) F5 1< B 7 BN 2 BB 41K 509% %07 1 Contig 1B, WA Fr Bt P42 1% 22 5 Scaffold Ny : LT 51 ( Scaffold )

Fe b BRI BN E B AL B 509 B R B 1) Scaffold < B, [ L4 34 AE

2 R0
2.1 4N SRy FHEEE P-SSR S8 XTS5 Fn
X EE

NFE 2 AL ARBFGE R, 4 A4 YRR ek
FTX Yo o AR JE ALK /A T2 571.98~ 2 796.83
Mb, Hooh RAEA- SRR A foe I OO 4 a2k
FK A BFHE A4 B e R R X G 8 fR JE R 4 £

JIN; 338 A4 N 2H -SSR G R X R A
311. 02 loci/Mb , ik J& K 4 BYHELR 4, RAE4
A%, N 277. 42 loci/Mb ; 7K 4= FE K 21 P-SSR AH X}
W, M5 267.71 bp/Mb, R &K 44 58
A4 BPREA: AR R4 b P-SSR A X 2 B B AIX, Sk
4 901.34 bp/Mb ; /KA4-FEH 4 P-SSR o b, A
0.53% , UGB FFES 4 BPFeh AR A
H1 P-SSR /i HLARAR, oM 0. 48%,

T2 aNMHHRYMHERAFER LAY TE (P-SSR) WA H S EEHIE

Table 2 Genome characteristics and distribution and abundance data of perfect microsatellites ( P-SSRs) in four bovini species
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Fig.1 Relative proportions of perfect microsatellites ( P-SSRs) with different nucleotide repeat types in the genomes of four bovini species
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Table 3 Relative frequency and density of perfect microsatellites ( P-SSRs) with different nucleotide repeat types in the genomes of four bovini

species
e
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Table 4 Relative frequencies of different nucleotide repeat motif

categories in genomes of four bovini species
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Fig.2 Chromosome length and the number of perfect microsatellites ( P-SSRs) in four bovini species
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Fig.3 Number of perfect microsatellites (P-SSRs) with different repeat types and repeat times in the genomes of four bovini species
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Table 5 Number and total length of perfect microsatellites

(P-SSRs) by length in genomes of four bovini species

FEHFHKEE>100 bp P-SSR FEH LK BE>1 000 bp P-SSR

Bk (A1) BRKE(bp) () BHKEE(bp)
W 2 87 23 634 1 7 626
FEE 1171 896 830 353 621 540
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e 35 5 665 0 0
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4 AR TGP Fh I R 4 rp 52 4 A T A (P-SSR) Y F
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HF B BT IR E S > TR EE > TR E
> AT IR E R SR ER > SRR E R, X —
SERL S LR AR R BT 4 SR —
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B FIRGE Y SR 6 FhE IRy P-SSR AN
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Fig.5 Number and length of perfect microsatellites (P-SSRs) longer than 1 000 bp in the genome of domestic yak
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