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  Abstract
  TM-QTL is a quantitative trait locus (QTL) on ovine chromosome 18 (OAR18) known to affect loin muscling in Texel sheep. Previous work suggested that its mode of inheritance is consistent with paternal polar overdominance, but this has yet to be formally demonstrated. This study used purebred Texel sheep segregating for TM-QTL to confirm its presence in the chromosomal region in which it was first reported and to determine its pattern of inheritance. To do so, this study used the first available data from a Texel flock, which included homozygote TM-QTL carriers (TM/TM; n=34) in addition to homozygote non-carriers (+/+; n=40 and, heterozygote TM-QTL-carriers inheriting TM-QTL from their sire (TM/+; n=53) or their dam (+/TM; n=17). Phenotypes included a wide range of loin muscling, carcass composition and tissue distribution traits. The presence of a QTL affecting ultrasound muscle depth on OAR18 was confirmed with a paternal QTL effect ranging from +0.54 to +2.82 mm UMD (s.e. 0.37 to 0.57 mm) across the sires segregating for TM-QTL. Loin muscle width, depth and area, loin muscle volume and dissected M. longissimus lumborum weight were significantly greater for TM/+ than +/+ lambs (+2.9% to +7.9%; P<0.05). There was significant evidence that the effect of TM-QTL on the various loin muscling traits measured was paternally polar overdominant (P<0.05). In contrast, there was an additive effect of TM-QTL on both live weight at 20 weeks and carcass weight; TM/TM animals were significantly (P<0.05) heavier than +/+ (+11.1% and +7.3%, respectively) and +/TM animals (+11.9% and +11.7%, respectively), with TM/+ intermediate. Weights of the leg, saddle and shoulder region (corrected for carcass weight) were similar in the genotypic groups. There was a tendency for lambs inheriting TM-QTL from their sire to be less fat with slightly more muscle than non-carriers. For example, carcass muscle weight measured by live animal CT-scanning was 2.8% higher in TM/TM than +/+ lambs (P<0.05), carcass muscle weight measured by carcass CT-scanning was 1.36% higher in TM/+ than +/+ lambs (P<0.05), and weight of fat trimmed from the carcass cuts was significantly lower for TM/+ than +/+ lambs (−11.2%; P<0.05). No negative effects of TM-QTL on carcass traits were found. Optimal commercial use of TM-QTL within the sheep industry would require some consideration, due to the apparently different mode of action of the two main effects of TM-QTL (on growth and muscling).


 


   
  Keywords
 geneticsQTLsheepTexelmuscling
 

  
	
Type

	Full Paper


 	
Information

	animal
  
,
Volume 8
  
,
Issue 7
  , July 2014  , pp. 1053 - 1061 
 DOI: https://doi.org/10.1017/S1751731114001104
 [Opens in a new window]
 
  


   	
Copyright

	
© The Animal Consortium 2014 




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


    
 References
  
 

 Bunger, L, Macfarlane, JM, Lambe, NR, Conington, J, McLean, KA, Moore, K, Glasbey, CA and Simm, G
2011. Use of X-ray computed tomography (CT) in UK sheep production and breeding. In CT scanning – techniques and applications (ed. S Karuppasamy), pp. 329–348. INTECH Open Access Publisher, Rijeka, Croatia.Google Scholar


 
 

 Charlier, C, Segers, K, Wagenaar, D, Karim, L, Berghams, S, Jaillon, O, Shay, T, Weissenbach, J, Cockett, N, Gyapay, G and Georges, M
2001a. Human-ovine comparative sequencing of a 250-kb imprinted domain encompassing the callipyge (clpg) locus and identification of six imprinted transcripts: DLK1, DAT, GTL2, PEG11, antiPEG11, and MEG8. Genome Research
11, 850–862.CrossRefGoogle ScholarPubMed


 
 

 Charlier, C, Segers, K, Wagenaar, D, Karim, L, Berghmans, S, Jaillon, O, Shay, T, Weissenbach, J, Cockett, N, Gyapay, G and Georges, M
2001b. Human-ovine comparative sequencing of a 250-kb imprinted domain encompassing the callipyge (clpg) locus and identification of six imprinted transcripts: DLK1, DAT, GTL2, PEG11, antiPEG11, and MEG8. Genome Research
11, 850–862.Google Scholar


 
 

 Churchill, GA and Doerge, RW
1994. Empirical threshold values for quantitative trait mapping. Genetics
138, 963–971.CrossRefGoogle ScholarPubMed


 
 

 Cockett, NE, Jackson, SP, Snower, GD, Shay, TL, Berghmans, S, Beever, JE, Carpenter, C and Georges, M
1996a. Polar overdominance at the ovine callipyge locus. Journal of Animal Science
77 (suppl. 2), 221–227.CrossRefGoogle Scholar


 
 

 Cockett, NE, Jackson, SP, Shay, TL, Farnir, F, Berghmans, S, Snowder, GD, Nielsen, DM and Georges, M
1996b. Polar overdominance at the Ovine callipyge locus. Science
273, 236–238.Google Scholar


 
 

 Cockett, NE, Jackson, SP, Shay, TL, Nielsen, D, Moore, SS, Steel, MR, Barendse, W, Green, RD and Georges, M
1994a. Chromosomal localization of the callipyge gene in sheep (Ovis aries) using bovine DNA markers. Proceedings of the National Academy of Sciences of the United States of America
91, 3019–3023.CrossRefGoogle ScholarPubMed


 
 

 Cockett, NE, Jackson, SP, Shay, TL, Nielsen, D and Moore, SS
1994b. Chromosomal localization of the callipyge gene in sheep (Ovis aries) using bovine DNA markers. [ABA 62, 5543]. Proceedings of the National Academy of Sciences of the United States of America
91, 3019–3023.Google Scholar


 
 

 Freking, BA, Keele, JW, Shackelford, SD, Wheeler, TL, Koohmaraie, M, Nielsen, MK and Leymaster, KA
1999. Evaluation of the ovine callipyge locus: III. Genotypic effects on meat quality traits. Journal of Animal Science
77, 2336–2344.Google Scholar


 
 

 Freking, BA, Keele, JW, Beattie, CW, Kappes, SM, Smith, TP, Sonstegard, TS, Nielsen, MK and Leymaster, KA
1998. Evaluation of the ovine callipyge locus: I. Relative chromosomal position and gene action. Journal of Animal Science
76, 2062–2071.CrossRefGoogle ScholarPubMed


 
 

 Freking, BA, Murphy, SK, Wylie, AA, Rhodes, SJ, Keele, JW, Leymaster, KA, Jirtle, RL and Smith, TP
2002. Identification of the single base change causing the callipyge muscle hypertrophy phenotype, the only known example of polar overdominance in mammals. Genome Research
12, 1496–1506.Google Scholar


 
 

 Garg, P, Borel, C and Sharp, AJ
2012. Detection of parent-of-origin specific expression quantitative trait loci by cis-association analysis of gene expression in trios. PLoS One
7, e41695.CrossRefGoogle ScholarPubMed


 
 

 GenStat 11 Committee. 2008. GenStat. Lawes Agricultural Trust, Rothamstead Experimental Station, Harpenden, UK.Google Scholar


 
 

 Georges, M and Cockett, N
1996. The ovine callipyge locus: a paradigm illustrating the importance of non-Mendelian genetics in livestock. Reproduction Nutrition Development
36, 651–657.Google Scholar


 
 

 Jones, HE, Lewis, RM, Young, MJ and Wolf, BT
2002. The use of X-ray computer tomography for measuring the muscularity of live sheep. Animal Science
75, 387–399.Google Scholar


 
 

 Jopson, NB, Nicoll, GB, Stevenson-Barry, JM, Duncan, S, Greer, GJ, Bain, WE, Gerard, EM, Glass, BC, Broad, TE and Mcewan, JC
2001. Mode of inheritance and effects on meat quality of the rib-eye muscling (REM) QTL in Sheep. Proceedings of the Association for the Advancement of Animal Breeding and Genetics
14, 111–114.Google Scholar


 
 

 Knott, SA, Elsen, JM and Haley, CS
1996. Methods for multiple-marker mapping of quantitative trait loci in half-sib populations. Theoretical and Applied Genetics
93, 71–80.Google Scholar


 
 

 Lambe, NR, Richardson, RI, Macfarlane, JM, Nevison, I, Haresign, W, Matika, O and Bunger, L
2011. Genotypic effects of the Texel muscling QTL (TM-QTL) on meat quality in purebred Texel lambs. Meat Science
89, 125–132.CrossRefGoogle ScholarPubMed


 
 

 Macfarlane, JM, Lambe, NR, Haresign, W and Bunger, L
2012. The effect of the Texel muscling QTL (TM-QTL) on live and carcass weight in Texel lambs. Small Ruminant Research
85, 715–720.Google Scholar


 
 

 Macfarlane, JM, Lambe, NR, Bishop, SC, Matika, O, Rius-Vilarrasa, E, McLean, KA, Haresign, W, Wolf, BT, McLaren, RJ and Bunger, L
2009. Effects of the Texel muscling quantitative trait locus on carcass traits in crossbred lambs. Animal
3, 189–199.Google Scholar


 
 

 Macfarlane, JM, Lambe, NR, Matika, O, McLean, KA, Masri, AY, Johnson, PL, Wolf, BT, Haresign, W, Bishop, SC and Bunger, L
2010. Texel loin muscling QTL (TM-QTL) located on ovine chromosome 18 appears to exhibit imprinting and polar overdominance. Proceedings of the 9th World Congress on Genetics Applied to Livestock Production, Leipzig abstract, p. 199.Google Scholar


 
 

 Mann, AD, Young, MJ, Glasbey, CA and McLean, KA
2003. 
STAR: Sheep Tomogram Analysis Routines (V.3.4). Biomathematics and Statistics Scotland, Edinburgh, UK.Google Scholar


 
 

 Masri, AY, Macfarlane, JM, Lambe, NR, Haresign, W, Brotherstone, S and Bunger, L
2011. Evaluating the effects of the c.*1232G>a mutation and TM-QTL in Texel×Welsh Mountain lambs using ultrasound and video image analyses. Small Ruminant Research
99, 99–109.CrossRefGoogle Scholar


 
 

 Matika, O, Sechi, S, Pong-Wong, R, Houston, RD, Clop, A, Wooliams, JA and Bishop, SC
2011. Characterization of OAR1 and OAR18 QTL associated with muscle depth in British commercial terminal sire sheep. Animal Genetics
42, 172–180.CrossRefGoogle ScholarPubMed


 
 

 McLaren, RJ, Mcewan, JC, For, R, Glass, BC, Broad, TE, Greer, GJ and Nicoll, GB
2003. Recombination breakpoint mapping of the Carwell locus for rib-eye muscling in sheep. Proceedings of the International Congress of Genetics XIX, Melbourne, Australia, 6 to 11 July 2003, Abstract, p. 01064.Google Scholar


 
 

 Navajas, EA, Glasbey, CA, McLean, KA, Fisher, AV, Charteris, AJL, Lambe, NR, Bunger, L and Simm, G
2006. 
In vivo measurements of muscle volume by automatic image analysis of spiral computed tomography scans. Animal Science
82, 545–553.Google Scholar


 
 

 Navajas, EA, Lambe, NR, McLean, KA, Glasbey, CA, Fisher, AV, Charteris, AJL, Bunger, L and Simm, G
2007. Accuracy of in vivo muscularity indices measured by computed tomography and their association with carcass quality in lambs. Meat Science
75, 533–542.Google Scholar


 
 

 Nicoll, GB
2007. The Landcorp Carwell Experience. Proceedings of the Sheep Breeders’ Roundtable 2007, Nottingham, 9 to 11 November 2007.Google Scholar


 
 

 Rowe, S, Bishop, S and Koning, DJD
2012. Imprinting in genome analysis: modeling parent-of-origin effects in QTL studies. In Livestock epigenetics (ed. H Khatib), pp. 113–129. John Wiley & Sons Inc., Chichester, West Sussex, UK.Google Scholar


 
 

 Seaton, G, Haley, CS, Knott, SA, Kearsey, M and Visscher, PM
2002. QTL express: mapping quantitative trait loci in of simple and complex pedigrees. Bioinformatics
18, 339–340.Google Scholar


 
 

 Walling, GA, Visscher, PM, Wilson, AD, McTeir, BL, Simm, G and Bishop, SC
2004. Mapping of quantitative trait loci for growth and carcass traits in commercial sheep populations. Journal of Animal Science
82, 2234–2245.CrossRefGoogle ScholarPubMed




 

    
     



 Macfarlane supplementary material
 Macfarlane supplementary material


  
     
         
         
             
             
        
    



 
 
  

  
 
File
42 KB





        



 
  	3
	Cited by


 

   




 Cited by

 
 Loading...


    


 













Cited by





	



3




	


















Crossref Citations










This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Meira, Ariana Nascimento
Moreira, Gabriel Costa Monteiro
Coutinho, Luiz Lehmann
Mourão, Gerson Barreto
Azevedo, Hymerson Costa
Muniz, Evandro Neves
Machado, Alessandro Lima
Sousa, Luís Paulo
Pedrosa, Victor Breno
and
Pinto, Luís Fernando Batista
2018.
Carcass and commercial cut yield of Santa Ines sheep affected by polymorphisms of the LEP gene.
Small Ruminant Research,
Vol. 166,
Issue. ,
p.
121.


	CrossRef
	Google Scholar






Talebi, Reza
Ghaffari, Mohammad Reza
Zeinalabedini, Mehrshad
Abdoli, Ramin
and
Mardi, Mohsen
2022.
Genetic basis of muscle‐related traits in sheep: A review.
Animal Genetics,
Vol. 53,
Issue. 6,
p.
723.


	CrossRef
	Google Scholar






Woolley, Shernae A.
Salavati, Mazdak
and
Clark, Emily L.
2023.
Recent advances in the genomic resources for sheep.
Mammalian Genome,
Vol. 34,
Issue. 4,
p.
545.


	CrossRef
	Google Scholar


















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference




Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	









	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Effect and mode of action of the Texel muscling QTL (TM-QTL) on carcass traits in purebred Texel lambs








	Volume 8, Issue 7
	
J. M. Macfarlane (a1), N. R. Lambe (a1), O. Matika (a2), P. L. Johnson (a3), B. T. Wolf (a4), W. Haresign (a4), S. C. Bishop (a2) and L. Bünger (a1)

	DOI: https://doi.org/10.1017/S1751731114001104





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Effect and mode of action of the Texel muscling QTL (TM-QTL) on carcass traits in purebred Texel lambs








	Volume 8, Issue 7
	
J. M. Macfarlane (a1), N. R. Lambe (a1), O. Matika (a2), P. L. Johnson (a3), B. T. Wolf (a4), W. Haresign (a4), S. C. Bishop (a2) and L. Bünger (a1)

	DOI: https://doi.org/10.1017/S1751731114001104





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Effect and mode of action of the Texel muscling QTL (TM-QTL) on carcass traits in purebred Texel lambs








	Volume 8, Issue 7
	
J. M. Macfarlane (a1), N. R. Lambe (a1), O. Matika (a2), P. L. Johnson (a3), B. T. Wolf (a4), W. Haresign (a4), S. C. Bishop (a2) and L. Bünger (a1)

	DOI: https://doi.org/10.1017/S1751731114001104





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















