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Screening and annotation of differentially expressed genes in longissimus
muscle of different pig breeds based on RNA-seq technology
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Abstract: [Objective] This study aimed to find differentially expressed genes in longissimus muscle of
Wannanhua pig and Yorkshire pig. [Method) This experiment selected 3 Wannanhua pigs and 3 Yorkshire
pigs to obtaine longissimus muscles. Meat quality traits were measured, RNA was extracted, high-through-
put transcriptome sequencing (RNA-seq) technology was used to sequence, and GO function annotation
and pathway on different genes were analyzed. [Result)] Total numbers of sequencing reads of the three
Wannanhua pig samples were 65 584 126,64 327 738 and 59 244 502, respectively. The percentages of clean
reads reached 94. 4% ,94. 3% and 94. 2%. Total numbers of sequencing reads of the three Yorkshire pig
samples were 57 969 134,68 254 168 and 72 298 142, respectively. The percentages of clean reads reached
93.8%,93.7% and 93. 8%. The high saturation degree of sequencing demonstrated that the data were real-
istic and reliable. Differential expression analyses showed that there were 347 differentially expressed

genes,in which 94 were up-regulated and 253 genes were down-regulated. Gene Ontology functional enrich-
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ment and pathway enrichment analyses revealed that the differentially expressed genes were primarily asso-

ciated with glycolytic metabolism, biological processes of muscle development and signal pathways related

to fatty acid metabolism,growth and carcass traits. [Conclusion) This study obtained the gene expression

profile of porcine longissimus dorsi muscle tissue and identified novel candidate genes for porcine meat

quality and growth traits.
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Table 1 Meat quality traits of longissmus muscle of Wannanhua and Yorkshire pigs (n=3)

N SN N o . gHER/

i 035 pHsf KEGEGES  WOkBU/ % Mg/ LT AR
- ; Muscle fiber
Breed Meat color score pH,s values Marbling score Drip loss Intramuscular fat .

diameter
¢ ¥ 465 Wannanhua pig 3.4840.09 a 6.514+0.07 a 3.174+0.17 a 1.98+0.75 a 3.4440.19 a 41.9242.07 a
K254 Yorkshire pig 2.624+0.22 b 5.66+0.11b 2.50+0.50 b 3.16£0.89 b 1.75£0.31 b 49.064+0.32 b

T 1R 9 B 5 R A [ /NG 5 R 3R R 28 5 i 3 (P<<0..05)

Note: Different small letters mean significant difference (P<Z0. 05).
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Table 2 Sequencing results of longissimus muscle of each Wannanhua and Yorkshire pig sample

KA JE 36 T 51 EE Gl LT B 57 B % Xt/ %
Sample Raw reads Clean reads Mapped reads Clean ration Mapping ration
WHO03 65 584 126 60 994 560 50 453 037 94. 4 82.72
WHO5 64 327 738 60 660 114 50 029 387 94. 3 82. 47
WH12 59 244 502 55 782 042 44 917 458 94.2 80. 52
YYO1 57 969 134 54 388 532 42 827 896 93.8 78.74
YY02 68 254 168 63 973 340 50 542 733 93.7 79.01
YY06 72 298 142 67 809 428 52 387 592 93.8 77.26

11 WHO3 R BE p B3 03 SHEA, YYO0L KR KLY 5ok 01 SHEAR, JLM R A MK I 28 3k

Note: WHO03 means the 03 sample of Wannanhua pig, YY01 means the 01 sample of Yorkshire pig,and so as other samples.
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Fig. 1 Enriched GO distribution of differentially expressed genes of longissimus muscle of Wannanhua and Yorkshire pigs
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Table 3  Significantly enriched pathway of differentially expressed genes of longissimus dorsi

muscle between Wannanhua and Yorkshire pigs

i % i % 24 FR R %H P
Pathway_ID KEGG_name Gene Num P value
ssc00010 MEEE M /B I 5 A2 Glycolysis/Gluconeogenesis 11 4. 04E—10
ssc00071 & W5 2 14 5 Fatty acid metabolism 9 5.24E—9
ss¢01200 it Carbon metabolism 12 6.75E—9
ss¢01230 R 4 W) & N Biosynthesis of amino acids 10 1.27E—8
s5c00620 AR 2 18 35 Pyruvate metabolism 8 3.28E—8
s5¢03320 PPAR {5 5 i@ % PPAR signaling pathway 10 4. 47TE—8
s5c00640 R L4 Propanoate metabolism 6 1.34E—6
ssc00051 S H SR B Fructose and mannose metabolism 5 1.33E—5
s5¢04260 O JE L W4 Cardiac muscle contraction 7 4.87E—5
ssc05410 AE JEE R (L% Hypertrophic cardiomyopathy (HCM) 7 0.000 119
s5c04740 5% /£ 5 Olfactory transduction 1 0.000 19
s5¢04920 NE W5 40 e I 715 5 %6 538 % Adipocytokine signaling pathway 6 0.000 221
s5¢00062 NE W5 12 fif < 3% Fatty acid elongation 3 0.000 715
55¢00030 W2 Bl 1% Pentose phosphate pathway 3 0.000 85
ssc05414 Pk ML LS Dilated cardiomyopathy 6 0.000 973
ssc00052 A FLBEC T Galactose metabolism 3 0.001 578
ss¢04530 =35 % 3% Tight junction 7 0.001 803
$s¢01100 Rt 72 Metabolic pathways 32 0.002 161
ssc00061 NE W5 2 A W) & 1%, Fatty acid biosynthesis 1 0.005 581
ssc01040 AN FN NG W5 2 A W) & 1% Biosynthesis of unsaturated fatty acids 2 0.005 761
ssc04964 T i /N B ik R A 3R F4E Proximal tubule bicarbonate reclamation 2 0.007 722
ssc04973 T KAL) B T8 AL T 15 Carbohydrate digestion and absorption 3 0.008 100
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