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ABSTRACT

MCSU (molybdenum cofactor sulfurase) deficiency is a xanthine metabolic disorder controlled by autosomal recessive
gene in the Japanese Black cattle. The association among the mutant allele (m) of MCSU deficiency and carcass traits was
investigated. The MCSU genotypes were diagnosed in 317 fattened steers whose either father, grandfather, or great-grandfather
was the carrier sire. The steers were composed of 240 normals (MM) and 77 carriers (Mm). The association analysis was carried
out by two different approaches, i.e., using adjusted carcass records based on BLUE for non-genetic factors of shipping year,
fattening farm, fattening period and slaughter age, and using unadjusted carcass records. In the former approach the BLUE were
preliminarily obtained by using 48,045 carcass records. On the other hand, the non-genetic factors were included in the model in
the latter approach. The significance testing for the MCSU genotype was based on the GLMTEST program that handles the
hypothesis tests for fixed effects under animal models. While the association among the MCSU genotype and carcass traits was
not significant in carcass weight, daily gain, longissimus muscle area, rib thickness and subcutaneous fat thickness, only BMS
number showed the significant (p < 0.05) decreased effect in both approaches.
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Fo) THEFO M IIENZERRIZRDL, W
BHOBOHEBESS VS s, BREMEE LN
POERBMBMLETFm e BT 5 213, ERRENEE
BMLEBFHEERIZBWTIYA FAOHEEZL5T
EDfER s NIz, BEMMEOE GOARL MO EEMER
BTharru—71 16 KB (Kobayashi 5 2000)
TiE, BETHEEERNRBEOMOT Y V- a >
T OAER UMFR D 2002) . JERGEIR T & A RIS
THORBFHE IR o72b0D, 757 v AL A
AHND T 4 —I3— (Georges © 1993) TiL. A E
B OBMETREAR. AHRPEER L OMEITRE
EN T3 (Hoeschele & Meinert 1990) . JE N#E{5 T &
BEREOMEOHHELAHONICT LI LIFEMHK R
DHMEEEZ D LTHEFEICEEL 25D, AKEOH
HE. MCSU RIBFEZREBIZ T m L AR E O]
HHEEHLPIITHEIETH S,

MEBXUGE
[
KOGEHNOFR —BEBH BT, 199846 H~
2003 4E 5 H O BICERIN S - BRI F 4 3,897 A
ORRHEEYT T uh o, BEF0, HXB L OE
HXOWT 2N : ) THEESTH 5 L8N EF
317 A FEN R E L, IRIAEERS S D DNA O
Hii&, Protainase K & i\ 72778 (B H & KR 1991) T
1TV, 10mM Tris-HCI (pH 8.0) | mM EDTA (% L.

DNA % % 20 ng/ 1 \ZFHEE L 72

2 MCSU RBIEDELFEZN

MCSU KABIE O #ART- 72 #1 1E Watanabe & (2000) D
JiETITo720 Thbb, ZRMBETFmIlALNS
3MARBHEBZ LT T 4 ~—7 (MCSU-F: 5°-
TGGCCTGGGCGCTCTGCTGGTGAATAAC-3",
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PITEY L72F v ) 7HEHE S Sire-A ~ Sire-G @ 7 8
Tholze TNHLOF ¥ ) THBEFNZ, ThbFy
D 7 REHER DS RO, B B VIR E LT

J. Anim. Genet., 32(1) : 11 ~ 16, 2004

BN A B TERL B HON R0, B &
CZDH) bAT M (Fx ) 7)) MGFEITELFAE L 72
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X, BN ER, DG, MEMR. E50EIB I
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Table 1. The number of steers for the carrier sires
appeared as father, grandfather, or great-
grandfather of the 317 fattened steers

Carrier sire  Father Grandfather Great-grandfather

Sire-A 36 (18)* 3(0)
-B 43 (22) 4(0)

< M 7{1(:222)(2), B: 1 (0)}** 1(1)3 (31(31)), B:3(2)}
-D 10 (0) {B: 1 (0)} 3(0)
-E 1 (0) 30 (7) {A: 2 (2)}
-F 1 (0) 16 (2) {A: 2 (1)}
-G 1(0)

92 (22) 159 (22)

Total 80 (41)

{A:2(2),B:2(0)} {A:7(4),B:3(2)}

* The number of carrier steers of the sire is shown in ().
** The number of steers of Sire-A and Sire-B are shown in { }
and the number of carrier steers are also shown in ().
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Table 2. The results of analysis of variance obtained by GLMTEST using the adjusted
carcass traitsa) of 317 fattend steers whose lineage relates to MCSU carrier sires

Mean squares

Factors
DF! cw? DG? LMA ¢ RT? SFT ¢ BMS’
MCSU genotype 1 46.521  3405.597 54.735 0.150 0.456 14.266*
Residual 1027.477  6993.183 36.281 43.303 31.278 2.948
* p<0.05.

I Degree of freedom, 2Carcass weight (kg), > Daily gain*103 (kg/day), * Longissimus muscle area (cm?),
5Rib thickness (mm), ® Subcutaneous fat thickness (mm), ? Beef marbling standerd number (1-12).
a) Carcass traits were preliminarily adjusted based on the BLUE for sex, market-year, farm, fattening

period and slaughter age.

Table 3. The results of analysis of variance obtained by GLMTEST using the unadjusted carcass traits
of 317 fattend steers whose lineage relates to MCSU carrier sires

Mean squares

Factors

DF! cw? DG? LMA ¢ RT3 SFT ¢ BMS”’
Market-year 2 - - - - - 23.918**
Farm 44 1738.232%* 38014.503%*  42.452*  102.320**  57.655** 4.174*
MCSU genotype 1 75.023 4338.016 23.046 21.292 12.236 14.891*
Fattening period (Linear) 1 10228.897** - - 436.195%* - -
Slaughter age (Linear) 1 - 69646.216%* - - - 37.297**
Residual 509.836 3812.903 30.033 35.212 18.700 2.605

* p<0.05, ** p<0.01.

I Degree of freedom, 2Carcass weight (kg), >Daily gain*10? (kg/day),  Longissimus muscle area (cm?), 3Rib
thickness (mm), ® Subcutaneous fat thickness (mm), 7 Beef marbling standerd number (1-12).
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Table 4. Averages for the phenotype and the BLUE for the adjusted or unadjusted BMS number
according to MCSU genotype using 317 fattend steers whose lineage relates to MCSU carrier sires

Adjusted BMS number ! Unadjusted BMS number
MCSU genotype
Phenotype = BLUE Phenotype BLUE
MM 7.691 0.000 4.900 0.000
Mm 7.158 —-0.578* 4.481 —-0.669%*
* p<0.05

! The BMS number preliminary adjusted based on the BLUE for sex, market-
year, farm, fattening period and slaughter age.
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