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Transcriptome sequencing screens key genes for muscle and
growth performance enhancement in Sahu crossbred sheep

LOU Mengyu, ZHANG Sihuan, ZHENG Qi, ZHU Cuiyun, LING Yinghui’
(College of Animal Science and Technology, Anhui Agricultural University/ Anhui Provincial Key Laboratory of Local

Livestock and Poultry Genetic Resources Protection and Biological Breeding, Hefei 230036, China)

Abstract To analyze the key genes and regulatory pathways involved in the muscle and growth
performance enhancement of Sahu crossbred sheep compared to Hu sheep, in the study, the growth data
of body weight, body height, body length, chest circumference and cannon circumference of F, generation
of Suffolk and Hu sheep hybrids (SH) and Hu sheep (H) at 2 days and 8 months of age were compared
and analyzed. Three sheep of 2-day-old and 8-month-old were randomly selected from each group (12
sheep in total). RNA-seq was used to sequence the transcriptome of longissimus dorsi muscle, and
bioinformatics analysis was performed on the sequencing data. Ten differentially expressed genes were
randomly selected and their expression levels were verified by gRT-PCR. The results showed that: 1) The
body weight, chest circumference and cannon circumference of Sahu hybrid sheep at 2 days and 8 months
were significantly higher than those of Hu sheep (P<C0.001). 2) A total of 684 and 248 genes with
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significant differential expression were screened in 2-day-old and 8-month-old SH and H, respectively,
including CDH1, GSTA1-1, GPX2, CDH17, MX2 and other genes related to skeletal muscle growth and
development. 3) GO and KEGG analysis showed that the differentially expressed genes were mainly
enriched in the categories of cell differentiation, nucleosome organization and actin filament regulation
controlling muscle growth and development in 2-day-old SH and H, while the differentially expressed genes
were mainly enriched in the categories of cell-cell adhesion, glutathione metabolism and PPAR signaling
pathway in 8-month-old SH and H. 4) The results of gRT-PCR were consistent with the transcriptome
sequencing. In summary, the growth performance of Sahu hybrid sheep is better than that of Hu sheep.
CDH1, GSTA1-1 and GPX2 genes play important roles in muscle development of Sahu crossbred sheep
through G protein-coupled receptors, cell-cell adhesion, and glutathione metabolic pathways. The study

provides a reference for exploring the key genes and functional pathways that regulate the growth
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performance of hybrid sheep.
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Table 1 Primer information used in this study
e s S FF(57-37) B R B /C 72 B /bp
Gene Primer sequences(5’-3") Annealing temperature Product length
F: CCACGCCATCACTGCCACCC
GAPDH 62.5 249
R: CAGCCTTGGCAGCGCCAGTA
F: GACACCCGATTCAAAGTGC
CDHI 55 229
R: ATGGTGGGAGCCAGGAAATG
F: TGCAGTCACCCACCCAGTAT
ULKI 57 196
R: TCAGGGATGGTTCCGACCTG
) F: CTGATACAGCTCCCCTGGTCT
KIF1C 58 183
R: GGGATTGATGATGGAGGTGGTG
F: TTCACCCAACTCAACGAGC
GPX2 56 219
R: CAGGTAGGCGAAGACAGGAT
F: GGATTGAAGACCGGCCAGAG
MYOM]1I 58 117
R: TGGTGGTGCAATAGCAGCTT
F: AATAGCTTCCATACTGCGCC
MB 56.5 139
R: GTCTCGGGATGACCTGTGAA
F: AATCCCTGCAGGAGTCCAGT
IL.32 57 186
R: TCAGCACATCCCAACACCTC
F: GCCAACTTCCCTCTGCTGAA
GSTA1—1 58.5 162
R: GCAGCCCTGCTTGCTTTATTTA
F: GAGCAGCGGCCTCACC
SERPINB1 58 107
R: AGAGGAAGATGTTTCCGGCAG
F: TGTTGGTCCTTGGGTAAGGC
SPIDR 57 179
R: TCTCAAGAGGCTCTCCCCTC
R2 FHMRATFNMAERFERERES
Table 2 Differences in growth performance between SH crossbred sheep and Hu sheep
EfaR B2 M8
P value P value
Index SXHn=50) H(n=50) SXHMn=9) H(n=9)
1 /kg Body weight 3.55£0.71 3.1140.35  <C0.001  47.4443.82  40.17£2.83  <<0.001
7% /cm Body height 37.17+2.19  37.45+1.38 0.436  68.6940.92  66.99+2.53 0.075
&+ /em Body length 27.374+£2.00  27.14+0.85 0.467  72.72+1.79 70.542.59 0.050
Mgl /cm Chest circumference 36.004+2.44  34.38%=1.11 <C0.001  86.89%2.56  80.70%3.47  <C0.001
& [l /cm Cannon circumference 5.73+0.42 5.36£0.29  <C0.001 8.9340. 28 8.03+£0.40  <<0.001
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Table 3 Comparison of sequenced transcriptome sequences with reference sequences

7 R R R FUR/ Y =RP SIS HiRE/ % GC &/ % X/ %

Sfmf:’le Rav: rjads Clean r:;’tds Error rate Qz0/% 30/ GC percentage  Total map
B2 H 1 40 568 476 38 434 208 0.03 97.19 92.61 52.08 95.88%
B2 H. 2 44 815 972 42 519 010 0.03 97.38 93.07 52.89 96.26%
B2 H 3 45 777 022 43 787 030 0.03 97.28 92.79 51.04 95.73%
B2 SH 1 42 313 086 40 079 474 0.03 97.30 92.91 50. 19 95.50%
B2_SH_2 46 228 846 44 051 102 0.03 97. 66 93.74 49.47 95.45%
B2_SH_3 44 875 812 42 592 718 0.03 97.37 93.04 52.20 96. 06 %
M8 H_1 44 434 682 42 528 134 0.03 96. 54 90.61 49.99 96.08%
M8 H 2 42 283 360 40 151 204 0.03 97.80 93.70 48.82 96.37%
M8 H 3 44 388 700 42 448 198 0.03 97.86 93.96 52.15 96.63%
M8 SH 1 45 826 994 43 457 688 0.03 97.82 94.03 53.47 95.56%
M8 _SH 2 45 586 156 42 974 844 0.03 97.85 94. 00 52.75 96.17%
M8 _SH 3 43 633 010 41 076 424 0.03 97.97 94.10 49. 20 96.59%
¥I{d Mean 44 227 676 42 008 336 0.03 97.50 93.21 51.19 96.02%
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(a) Differentially expressed genes at 2 days of age; (b) Differentially expressed genes at 8 months of age.
1 FEHMERTFEMPEERRIEERNL
Fig. 1 Volcano map of differentially expressed genes between Sahu hybrid sheep and Hu sheep
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Fig.3 KEGG enrichment analysis of differentially expressed genes in 2-day-old and 8-month-old Sahu hybrid sheep and Hu sheep
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Fig. 4 Key pathways and candidate gene chord maps regulating growth performance of Sahu hybrid sheep
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