>
SAC

Evaluation of two muscling QTL in sheep
using ultrasound (US), computer tomography
(CT) and video image analysis (VIA)

J.M. Macfarlane?, N.R. Lambe?, E. Rius-
Vilarrasa?, K.A. McLean?, A. Masri2, W.
Haresign®, O. Matika¢, S.C. Bishop¢,
L.Bunger?2

aSAC, West Mains Road, Edinburgh EH9 3JG, UK

blnstitute of Biological, Environmental and Rural Sciences, Aberystwyth University, Ceredigion SY23 3AL, UK
¢ The Roslin Institute and R(D)SVS, University of Edinburgh, Roslin, EH25 9PS, UK

Email: Lutz.Bunger@sac.ac.uk

S.41



But there are Iess

and other major g
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Photos on the left from Cockett et al. 2003

CT images from Gootwine et al. 2002




A QTL needs to be
validated and
comprehensively
evaluated!
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Prior Knowledge:

Mapping of quantitative trait loci for growth and carcass traits

in commercial sheep populations

1

G. A. Walling®. P. M. Visschart, A. I Wilson®, B. L. McTair®, G. Simm$, and 5. C. Bishop*®

“Roslin Institute (Edinburgh), Roslin, Midlothian EH2E OPS, TUE; fInstitute of Cell and Population Bicloegy.
University of Edinburgh, Edinburgh EHS 30T, TLE; and £54C. Edinburgh EHS 216, TLE.

ABSTRACT: Quantitative trait loci analyses were
applied to data from Suffelk and Texel commercial
gheep focks in the United Kingdom. The populations
comprized 489 Suffolk animmals in threehalfsib families
and 908 Texel animals in nine half-eib families. Pheno-
typic data comprized measurements of live weight at 8
and 20wk of age and ultrascnically measured fat and
muzcle depth at 20 wk. Lambs and their siree were
genotyped across candidate regions on chromosomes 1,
2.8, 4.5, 611, 15, and 20, Data wers analyzed at the
bresd level, at the Family level, and across extended
families when families were genetically related. The
biresd-level analysas revealed asuggestive GTL onchro-
mosome 1 in the Suffolk bresd, bebween markers
BMEZ46 and MeR130, affecting muscle depth. al-
though the effect was only significant in one of the three
Suffolk families. A two-QTL analysiz suggested that

thi= effect may ke due to two adjacent GTL acting in
coupling. In total. 24 sugpestive QTL were identified
from individual family analyses. The mest significant
QTL affected fat depth and was segregating in a Teasl
family on chromesome 2. with an effect of 0.62 mm.
The §TL was leeated around marker ILSTS030, 26 chl
distal to myrostatin, Two of the Suffolk and two of the
Texel sires were related, and a thres-generation analy-
gis was applied across these two extended families.
Seven suggestive QTL were identified in this analysiz,
including one that had not been detected inthe individ-
ual family analysis. The most significant GTL, which
affectad muzcle depth, wmas located on chrormoegome 18
near the callipyge and Carwell loci. Basad on the pheno-
typie effect and location of the QTL, the data sugpest
that a locus similar to the Carwall locus may be gagra-

gating in the United Kingdom Texeal population.

Ker Waords: Fat, Genorne, Growth, Muscle, Suffolk, Texel
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Prior Knowledge: ? |_|\/|-QTL

.a. Carwell, REM, LoinMax™

 LM-QTL identified in Australian
Poll Dorset sheep (Nicoll et al., 1998)

—on chromosome 18

— discrete from Callipyge locus

(McLaren et al., 2003) r'd
LM-QTL

* |ncreases area and weight of
loin muscle by 11% and 8% |
respectively (Poll Dorset x Callipyge
Romney lambs) mcewan et at., 2000) *

e Minor negative impact on

tenderness opson et al., 2001)

(McLaren et al., 2003) 8
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POLL DORSET
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VIA X
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Results:

trait

UFD (mm)

3.27

3.31

trait Cl+
UFD (mm) 4.21 4.11 |-2.5
UMD (mm) 23.4 24.4 |45 *

UMD (mm)

25.2

24.2

3.7%

UFD = ultrasound fat depth
UMD = ultrasound muscle depth
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Results: C

20 weeks 16 weeks
trait Cl+ trait Cl+

MLL_A 19.6 18.7 | 51~ MLL_A 16.77 | 16.04 | 45*
(cm?) (cm?)

MLL_W 73.2 /1.0 | 3.0 * MLL W 70.4 69.4 1.4 *
(mm) (mm)

MLL_D 30.8 289 | 6.7* MLL_D 27.4 26.5 3.4 *
(mm) (mm)

MLL_A = loin muscle area; MLL_W = loin muscle width; MLL_D = loin muscle depth 12




Results: V

TM-QTL

LM-QTL

trait Cl+ Trait

P_loin (kQ) 3.45 3.47 -0.6 || TP_loin (kQg) 1.426 | 1.395 |2.2*
P_chump (kg) 1.52 1.52 0 TP_chump (kg) | 0.809 | 0.813 | -0.5
P_leg (kQ) 5.19 5.18 0.2 || TP_leg (kg) 3.282 | 3.272 | 0.3
P_breast (kQ) 1.69 1.67 1.2 || TP_breast (kg) 1.502 | 1.520 | -1.2
P_shoulder (kg) | 6.64 6.65 -0.2 || TP_shoulder 3.79 3.81 | -0.5

P, TP = weight of (trimmed) primal cut, predicted using VIA
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Results: dissectio

DIS

Trait Cl+ Trait

MLL wt (kg) 0.526 | 0.492 | 7.1* | | MLL wt (kg) PN
chump (kg) 0.751 | 0.773 | -2.9 | |chump (kg) /,,o"\\d\\/
leg - chump (kg) | 2.381 | 2.407 | -1.1 leg - chump (kg) &ﬁl/
breast (kg) 0.857 | 0.878 | -24 breast (kg) 4
shoulder (kg) 3.326 | 3.330 | -0.1 shoulder (kg)

MLL wt = loin muscle weight
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Results:

Ca

TM-QTL

Trait
CCW (kQ) 17.60 17.47 CCW (kg) 18.77 19.25 | -2.6
CONF 2.45 2.53 -3.2 CONF 3.06 2.97 2.9
FAT 10.83 10.65 1.7 FAT 10.57 11.03 | -1.7

CCW = cold carcass weight
CONF = conformation grade on numeric scale
FAT = fat grade converted to estimated subcutaneous fat %
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Conclusions (

* TM-QTL and LM-QTL cause significantly greater
muscling in the loin region

* No evidence that either QTL affects other carcass traits

* Both QTL are located on chromosome 18 and have very
similar phenotypic effects

* The phenotypic effect of the TM-QTL was not detected
by the current carcass grading system, nor by the VIA-
system

* The phenotypic effect of the LM-QTL was not detected
by the current carcass grading system, but the VIA-
system detected loin differences

16




Conclusions ( M-QTL

* TM-QTL and LM-QTL could potentially provide the sheep
Industry with a method to increase carcass value through
Increased weight in the loin, a high value region.

* Still to be considered - the effects of TM-QTL on meat
guality and animal health and welfare traits (also for the
LM-QTL). The mode of inheritance is not fully
understood.

* Further studies of the TM-QTL are underway in purebred
lambs with all 3 genotypes.
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