Journal of Life Science 2021 Vol. 31. No.7. 626~630

ISSN (Online) 2287 —3406
DOl : https://doi.org/10.5352/JLS.2021.31.7.626

Association Analysis of the 6-bp Deletion Variant of the MYH3 Gene with Meat
Color Traits in Crossbred (Landrace x Jeju Native Black Pig) Pigs

Yong-Jun Kang®*, Sang-Geum Kim, Su-Yeon Kim, Min-Ji Kim, Hyeon-Ah Kim, Ji-Hyun Yoo,
Moon-Cheol Shin, Byoung-Chul Yang and In-Cheol Cho*

Subtropical Livestock Research Institute, National Institute of Animal Science, RDA, Jeju 63242, Korea
Received May 7, 2021 /Revised July 28, 2021 /Accepted July 28, 2021

This study was conducted to examine the association between the myosin heavy chain 3 (MYH3) in 6-bp
deletion variant genotypes and meat color traits in a crossbred pig population Landrace and Jeju na-
tive black pigs (JNBP). The longissimus dorsi, semimembranosus, triceps brachii and biceps femoris muscle
from each carcass were used for the analysis of meat color traits. A total of 187 pigs and three meat
color traits, CIE L* (lightness), CIE a* (redness), and CIE b* (yellowness), were analyzed. All experi-
mental pigs were successfully genotyped for the MYH3 6-bp deletion variant using Polymerase chain
reaction (PCR) analysis. We detected three MYH3 6-bp deletion variant genotypes gq, Qg, and QQ with
0.091, 0.551 and 0.358 genotype frequencies, respectively. Compared to gq homozygotes, the MYH3
6-bp deletion QQ genotype animals showed a higher levels of the meat colors traits CIE L* (lightness),
CIE #* (redness), and CIE b* (yellowness) in longissimus dorsi (p>0.05, p<0.001, p<0.001), semimembranosus
(p>0.05, p<0.001, p<0.001), triceps brachii (p<0.001, p<0.001, p<0.001), and biceps femoris (p<0.01, p<0.001,
p<0.001), respectively. The QQ genotype pigs was associated with increasing meat color traits in the
crossbred between Landrace and JNBP. Our findings suggest that the MYH3 6-bp deletion variant
genotypes can be used as valuable genetic markers for ]NBP-related breeding programs to improve

meat quality and control meat color traits.
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Fig. 1. PCR amplification patterns for the poly-
morphisms of a 6-bp fragment in the pro-
moter of porcine MYH3 gene. Allele Q and
q showed bands on the agarose gel, respec-
tively. M is 50-bp DNA ladder.

Table 1. Genotype distribution of 6-bp variant of MYH3 gene in crossbred (Landrace x Jeju native black pig) populations

MYH3 genotype + Allele Diversity parameter*
Locus X2
QQ (67) Qg (103 g (17) Q g Ho  He  PIC
MYH3 promotor region 0.358 0.551 0.091 5.726"" 0.634 0.366 0.551 0.466 0.357

, Ho, He, and PIC indicate the values of observed heterozygosity, expected heterozygosity, and polymorphic information content,
respectively.
, Degrees of freedom: 1

A ZH A} Aol 2~ wETolA MYH3 6-bp AW Aol e e QQ FAAYE S 7H A g FAAEE
ol 74 BFAHL L F£FY NS UehliAE &= 7R AT oS EAHA FUTHp>0.05). AT A
Ao BEHUA. A & (redness) 9} %L—"‘E(yellowness)‘ﬂ] Ae QQ raAdE e
A ANATY g FAABE 7H AA BT A2 FA =7}

HIFTHHSENRIQ 2HER0|A WESTHME MYH3 6-bp O & A2 ﬁ‘ﬂﬂf’it}(,mo 001, p<0.001). 3+ Whe}t @ o
ZAMO| FEXAIED IS4 SE 2| M AME BEe QQ FAAEE 7H AMAS g FAAEE
AFAREAA o Budol2 wET ZAAN T 7H AL Frol g BAHA ket (p>0.05). kAT A
54 (Longissimus dorsi), Whet 2ok (Semimembranosus), ™ &l /‘“CQ,]- FAZNAE QQ FAAF S 7t AAT} g9 FHA
o] = (biceps femoris), & $HA 2 e} Z(Triceps brachii)®] 54 7} S 7HA AAEY AL G O 2o S 9l
MYH3 §2A4879] #d4S £A3 ZAFo|th(Table 2). 5 ﬁt}(p<0001 p<0.001). ¥ o] FZ 3} A e ZTAME B

Table 2. Association of MYH3 6-bp deletion variant genotypes with meat colors of muscle in Landrace x JNP population

Genotype+

p-value

7 Qq QQ
L 47.47+1.01 46.95+0.42 48.40+0.52 p>0.05
Longissimus dorsi a 7.13+0.38" 9.60+0.16" 10.84+0.19° p<0.001
b 3.37+0.29" 453+1.22 5.55+0.15° p<0.001
L 41.28+0.86 40.19+0.35 41.13+0.44 p>0.05
Semimembranosus a 9.34+0.42° 11.33£0.17° 13.18+0.21° p<0.001
b 2.830.30° 3.62+0.12° 4.89+0.15° p<0.001
L 37.49£0.90° 38.89+0.37" 40.63+0.46" p<0.01
Biceps femoris a 10.67+0.38° 13.03+0.16° 14.40+0.19° p<0.001
b 3.13+0.29° 424+018° 5.30+1.15° p<0.001
L 35.76%0.69" 37.64+0.28" 39.32+0.35° p<0.001
Triceps brachii a 11.68+0.37° 14.080.15™ 14.27+0.19° p<0.001
b 2.65£0.27° 3.89+0.11™ 4.23+0.14° p<0.001

! Represents Least Square Means (LSM) + Standard Deviation (SD).
L, lightness; a, redness; b, yellowness.
““Mean with different superscript in the same row are significantly differ at p<0.05.
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