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Identification of candidate genes related to meat flavor in black Muscovy
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Abstract: To explore the candidate genes related to meat flavor in black Muscovy duck, volatile flavor compounds in
breast and leg muscles of black Muscovy duck were determined, and transcriptome analysis was performed by Illumina
HiSeq2500 high-throughput sequencing. Based on reference genome, the obtained sequences were analyzed by sequence a-
lignment, gene annotation and differential expression analysis, and differentially expressed genes were screened out and GO
enrichment analysis was performed. Moreover, to verify the sequencing results, qRT-PCR was used to detect the expression
levels of four differential candidate genes. Results showed that the contents of octanal and 2,3-octanedione in breast muscle
were significantly higher than those in leg muscle, and the content of 3-hydroxy-2-butanone in breast muscle was signifi-

cantly lower than that in leg muscle (P<0.05). Through

WS H 29 :2021-09-02 genome comparison and differential expression analysis,
ESTE . M HiRHE 255 5 (TN201915) 5 V155048 42l T K8 614 differentially expressed genes were preliminarily ob-
FhEI I35 H ( PZCZ201737) tained, 171 differentially expressed genes were up-regula-

EEBN BB (1972-) 5 Wi s B W, #8% , iR R ted and 443 differentially expressed genes were down-regu-
Y E RS, (E-mail) sgh1981@ 126.com lated in leg muscles of black Muscovy duck. By GO and
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KEGG enrichment analysis, 20 functional candidate genes were finally obtained. These candidate genes were involved in bi-

ological processes, such as amino acid formation, glucose metabolism and fat metabolism. Among them, ten differentially

expressed candidate genes were involved in fat metabolism in breast muscle of black Muscovy duck, and these genes may

affect muscle flavor by forming intramuscular volatile flavor compounds. Results of qRT-PCR verification showed that the ex-

pression trends of screened differentially expressed candidate genes were similar to those in transcriptome sequencing, indi-

cating that the sequencing results were reliable. Based on the comparation of volatile flavor compounds in breast and leg

muscles of black Muscovy duck, the specific formation mechanism of meat flavor precursors in black Muscovy duck was

comprehensively analyzed, differentially expressed genes related to fat metabolism such as ACOT11, APOAI, FABP3 may

be related to the formation of meat flavor in breast and leg muscles of black Muscovy duck.
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Table 1  Primer information for qRT-PCR of differentially ex-

pressed genes

P SIHIFH] (53" JE()%“?;’E
LOC101790670 F.TCACTTTCTTCCTGCTTTGCC 61
R:AAGCCCAGGATGTCAATGGC
LOCI101792626 F:CCCAGCAGAGTCCTGTATGC 60
R:GCGTGCGAGTGATGATTTCT
FABP3 F:AAGGAGACATCGCTAGTGCG 61
R:GCCTATGTCGCCTTCTCGTA
PFKFB3 F.GCCACTTGACCCTGATGACT 60
R:CTTGCCCCTGTTGGAGAGAC
GADPH F:TCGGAGTCAACGGATTTGGC 60
R:TTCTCAGCCTTGACAGTGCC
1.4 HESH
qRT-PCR 455 MK A 27229 77k, SPASS 20.
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Table 2 Contents of volatile flavor compounds in breast and leg

muscles of black Muscovy duck
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g R B 0.36+0.07a  0.61£0.13a
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Table 3 Quality evaluation and analysis of preprocessing sample data

(PROPITE G BR ILX L SRR S i UL )

e Raw HE4 flw s el LT 00
HFT1.G 54 977 176 8.25 52 542 526 95.57 93.07
HFT2.G 43 365 838 6.51 41 475 316 95.64 93.10
HFT3.G 39 527 132 5.93 37 824 878 95.69 93.28
HFTI.M 42 620 242 6.39 40 804 716 95.74 93.58
HFT2.M 44 015 062 6.60 42 206 900 95.89 93.75
HFT3.M 45 108 288 6.77 42 825 444 94.94 93.02
HFXI1.G 45 850 794 6.88 43 701 400 95.31 93.06
HFX2.G 40 898 098 6.14 39 059 618 95.50 93.25
HFX3.G 41 394 334 6.21 39 480 970 95.38 93.13
HFX1.M 44 065 634 6.61 42 128 262 95.60 93.46
HFX2.M 43 085 416 6.46 41 328 562 95.92 93.77
HFX3.M 45 456 526 6.82 43 403 100 95.48 93.22
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Fig.1 Statistic of differentially expressed genes between breast muscle and leg muscle of black Muscovy duck
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Fig.2 Top ten GO annotation of differentially expressed genes between breast muscle and leg muscle of black Muscovy duck
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Fig.3 KEGG enrichment analysis of differentially expressed genes between breast muscle and leg muscle of black Muscovy duck
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Table 4 Top 20 differentially expressed genes related to meat flavor

in breast and leg muscles of black Muscovy duck
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Fig.4 Interaction network of proteins encoded by Top 20 dif-
ferentially expressed genes in breast and leg muscles of

black Muscovy duck
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