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QUALITY PORK GENES: VARIATION IN PHENOTYPIC TRAITS FOR FUNCTIONAL GENOMIC ANALYSIS OF 
MEAT QUALITY FOR ECONOMICAL PRODUCTION OF HIGH QUALITY MEAT.

M . A . O liv e r1, M . G i l1, M . G is p e r t1, M . H o r to s 1, D .C , C a rr io n 2, M . F o n t i F u rn o ls 1, P. M o rm e d e 3, M . C a irn s 4, C . M a ltin 5, R . K lo n t2, A . 
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Background
K n o w le d g e  o f  th e  e c o n o m ic  v a lu e  o f  c a rc a s s  an d  m e a t q u a li ty  tra its  d e fin ed  in  p re c is e  te rm s  is  v e ry  im p o rta n t fo r  g e n e tic  c o m p a n ie s , 

p ro d u c e rs , p ro c e ss o rs , r e ta ile rs  a n d  f o o d  se rv ic e  m a rk e ts  a n d  fo r  c o n s u m e rs . A s  c a rc a s s  an d  m e a t q u a li ty  tra its  d e p e n d , f ro m  a  m o d e ra te - to -  
la rg e  ex ten t, o n  th e  g e n e tic  b a c k g ro u n d  o f  th e  a n im a ls , i t  is  o f  g re a t  im p o rta n c e  to  fu lly  u n d e rs ta n d  th e  d e ta ile d  c h a ra c te r is t ic s  o f  d iv e rse  g e n e tic  
lin e s  a n d  th e ir  u ti l iz a tio n  f o r  c o n tin u o u s  g e n e t ic  im p ro v e m e n t. N e w  to o ls , su c h  a s  D N A  m a rk e rs , p ro te o m ic s  a n d  g e n o m ic s  a re  b e c o m in g  u se fu l 
to  fu r th e r  im p ro v e  c a rc a s s  a n d  m e a t q u a li ty  b y  g e n e tic s  (P la s to w  e t  a l., 2 0 0 2 ; W o o d , 1989).

Objectives and Methods
T h e  o b je c tiv e  o f  th is  s tu d y  (Q u a lity P o rk G E N E S  -  Q P G ) is to  c h a ra c te r iz e  m e a t q u a li ty  fo r  fiv e  d iv e rse  c o m m e rc ia l  g e n e tic  lin e s  to  

g e n e ra te  p h e n o ty p ic  in fo rm a tio n  f o r  fu n c tio n a l g e n o m ic  a n d  p ro te o m ic s  a n a ly se s . T h e  re s u lts  p re s e n te d  h e re  a re  b a s e d  o n  th e  f irs t 180  p ig s  
f ro m  th e  d if fe re n t b re e d  ty p e s  (L a n d ra c e , N = 3 5 ; L a rg e  W h ite , N = 3 7 ; D u ro c , N = 3 6 ; P ie tra in , N = 3 6 ; a n d  M e ish a n  S y n th e tic , N = 3 6 ) . A  to ta l o f  
5 0 0  a n im a ls  w ill  b e  c h a ra c te r iz e d  e v e n tu a lly  p ro v id in g  a  v a lu a b le  re so u rc e  to  u n d e rs ta n d  th e  g e n e tic  b a s is  o f  m e a t q u a lity . T h e  a n im a ls  w e re  
m e a s u re d  fo r  116  tra its  r e p re s e n t in g  g ro w th , s tre s s  re sp o n s e , c a rc a s s  c o m p o s it io n  a n d  m e a t q u a lity . S u m m a ry  s ta tis tic s  w e re  c a lc u la te d  an d  
“ tra it  m a p s ”  a n d  P r in c ip le  C o m p o n e n t  A n a ly s e s  d e v e lo p e d . S a m p le s  w e re  a ls o  c o lle c te d  f ro m  Long issim us thoracis  a n d  Sem im em branosus  fo r  
su b s e q u e n t a n a ly s is  o f  f ib re  ty p e  a n d  g e n e  e x p re s s io n  a t  th e  t r a n s c r ip to m e  a n d  p ro te o m e  lev e l.

T h e  le f t  s id e  o f  e a c h  c a rc a s s  w a s  u se d  to  a s s e s s  m e a t q u a lity . M u s c le  p H  w as m e a s u re d  u s in g  a  C r is o n  p o r ta b le  m e te r  e q u ip p e d  w ith  a  
x e ro ly t e le c tro d e  in  th e  S e m im e m b ra n o s u s  (S M )  a n d  L o n g is s im u s  th o ra c is  m u sc le  (L T ) a t 45  m in  (p H 45 S M , L T ) a n d  2 4  h  (p H u S M , L T) p m . 
E le c tr ic a l  c o n d u c tiv ity  w a s  a ls o  m e a s u re d  in  th e  s a m e  m u s c le s  (E c u S M ; E cu L T ). C o lo r  m e a s u re m e n ts  w e re  ta k e n  2 4  h  p m  o n  th e  e x p o s e d  c u t 
su rface  o f  th e  L T  a t  th e  la s t r ib  le v e l, u s in g  a  S p e c tro p h o to m e te r  M in o lta  C 2 0 0 2  in  th e  C IE L A B  sp a c e  (C IE , 1 9 7 6 ) a n d  th e  J a p a n e s e  C o lo r  S c a le  
(JC S , l= v e r y  p a le  to  6 = v e ry  d a rk ) . A  su b je c tiv e  sc o re  o f  m a rb lin g  w as c o n d u c te d  fo llo w in g  th e  N P P C  sc a le  p a tte rn . D r ip  lo s s  w as  d e te rm in e d  
m  th e  m u sc le  L T  a c c o rd in g  to  th e  m e th o d  b y  H o n ik e l (1 9 9 7 ). T h e  s ta tis t ic a l  a n a ly s is  w as  p e r fo rm e d  u s in g  th e  g e n e ra l  L in e a r  M o d e l p ro c e d u re . 
T h e  e f fe c t  o f  th e  g e n e tic  ty p e  w as in c lu d e d  in  th e  m o d e l as a  fix ed  e f fe c t w h ile  th e  s la u g h te r  d a y  w as in c lu d e d  a s  a  b lo c k  e ffe c t. P r in c ip a l 
c o m p o n e n t a n a ly s is  w as  p e r fo rm e d  b y  m e a n s  o f  th e  F A C T O R  p ro c e d u re  o f  S A S  (1 9 9 9 ).

Results and Discussion
S ev e ra l tra i ts  sh o w e d  a  s ig n if ic a n t b re e d  e f fe c t  (T ab le  1). In  a d d itio n , th e  w ith in  b re e d  d if fe re n c e s  a ls o  p ro v id e  in te re s tin g  d if fe re n c e s  (n o t 

sh o w n ) th a t  w ill b e  e x p lo ite d  in  th e  fu n c tio n a l g e n o m ic s  a p p ro a c h e s  to  b e  tak en  in  th e  p ro je c t . T h e  b re e d  d if fe re n c e s  o b se rv e d  in  th e  f irs t 36  
an im a ls  p e r  l in e  a re  e s s e n tia lly  a s  e x p e c te d , s u p p o r tin g  th e  c h o ic e  o f  th e s e  g e n o ty p e s  fo r  th e  p ro je c t.

S in c e  a ll p ig s  h a d  th e  sa m e  H a lo th a n e  s ta tu s  (N N ), it is  n o t su rp r is in g  th a t  th e re  w e re  n o  im p o rta n t (a lth o u g h  s ig n if ic a n t)  d if fe re n c e s  in 
P H 45  m in  p o s t-m o r te m  a s  th e  H a ln  m u ta t io n  h a s  a  la rg e  im p a c t o n  v a r ia tio n  in  p H 4 5  m in . T h e re  w e re  s ig n if ic a n t d if fe re n c e s  in  p H u  a n d  E C u  
^ M , L * , D r ip  lo ss , su b je c tiv e  c o lo r  (J C S )  a n d  m a rb lin g  in  th e  L T  m u sc le . T h e  d if fe re n c e  in  th e  d r ip  lo s s  c o n te n t  o b se rv e d  h e re  b e tw e e n  D u ro c  
a nd  L a n d ra c e  m ig h t b e  e x p e c te d  to  h a v e  p ra c t ic a l  im p o rta n c e . L in e  d if fe re n c e s  in  m a rb lin g  sc o re s  w e re  h ig h ly  s ig n if ic a n t (P <  0 .0 0 1 )  in  th e  LT 
M uscle . In  g e n e ra l , L T  m u s c le  h a s  lo w e r  in tra m u s c u la r  f a t  th a n  S M  m u sc le . A  N P P C  m a rb lin g  sc o re  o f  2 .5  c o u ld  in d ic a te  a  %  o f  in tra m u s c u la r  
fa t o f  a b o u t 3 .0 -3 .5  (O liv e r, r e s u lts  n o t p u b lis h e d ) . T h e  h ig h  in tra m u s c u la r  fa t  c o n te n t fo u n d  in  D u ro c  a n d  M e ish a n  l in e s  is  e x p e c te d  fo r  th e s e  
b reed s  (H o v e n ie r  e t  a l. 1992 ). W ith  re s p e c t to  th e  L *  v a lu e s , th e  D u ro c  lin e  h a d  th e  lo w e s t L *  v a lu e  (i .e . d a rk e r  c o lo r)  a lth o u g h  n o t s ig n if ic a n tly  
d if fe re n t f ro m  th e  o th e r  lin e s , e x c e p t  L a n d ra c e . T h is  d if fe re n c e  m a y  re la te  to  a  h ig h e r  p e rc e n ta g e  o f  m u sc le  p ig m e n ts . T h e s e  re su lts  m ay  
b e c o m e  c le a re r  w h e n  th e  to ta l d a ta s e t  is  c o m p le te d  a n d  a n a ly se d .

A  p r in c ip a l c o m p o n e n t a n a ly s is  o f  th e  v a r ia b le s  s tu d ie d  in  re la tio n  to  g e n e tic  lin e  is  p re s e n te d  in  F ig u re  1. T h e  firs t a x is  e x p la in e d  2 9  %  
° f  th e  v a r ia n c e  a c c o u n te d  f o r  a n d  it w a s  r e la te d  m a in ly  b y  p H 4 5  an d  p H u  (o n  th e  p o s it iv e  a x is )  a n d  b y  d r ip  lo s s  a n d  E C u  S M  (o n  th e  n eg a tiv e  
a * is). T h e  th ird  a x is  w a s  e x p la in e d  m a in ly  b y  m a rb lin g  in  th e  L T  m u sc le  (1 3  %  o f  th e  v a r ia tio n ) . T h e  la rg e s t  d is ta n c e s  w e re  o b se rv e d  b e tw e e n  
fae  lin es  w ith  m o re  m a rb lin g  in  th e  L T  m u s c le  (D u ro c  a n d  M e sh ia n )  a n d  th e  L a n d ra c e  l in e  (c lo s e r  to  h ig h  d r ip  lo s s  a n d  l ig th e r  m ea t) .

Conclusions
T h e  f irs t m e a t q u a li ty  r e s u l ts  f ro m  th e  Q P G  p ro je c t  a re  p re s e n te d  p ro v id in g  g o o d  su p p o r t  fo r  th e  c h o ic e  o f  g e n o ty p e s  in  th e  p ro je c t. A  

fa ta l o f  100 p ig s  p e r  l in e  w ill e v e n tu a lly  b e  c o l le c te d  an d  th e  v a r ia tio n  b o th  b e tw e e n  a n d  w ith in  lin e s  ( o r  b re e d  ty p e s )  w ill b e  e x p lo ite d  b y  
u tiliz in g  g e n e  e x p re ss io n  a p p ro a c h e s  in  o rd e r  to  id e n tify  p o te n tia l c a n d id a te  g e n e s  a s s o c ia te d  w ith  v a r ia tio n  in  th e  tra its . T h e  Q P G  d a ta s e t  
Q u a l i ty P o rk G E N E S  -  Q P G , 2 0 0 3 )  w ill  r e p re s e n t  a  u n iq u e  an d  v a lu a b le  re so u rc e  to  h e lp  id e n tify  th e  g e n e tic  b a s is  fo r  v a r ia tio n  in  m e a t q u a li ty  
an d  sh o u ld  le a d  to  th e  g e n e ra t io n  o f  n ew  to o ls  f o r  th e  se le c tio n  o f  im p ro v e d  q u a li ty  fo r  d if fe re n t p ro d u c ts  a n d  m a rk e ts .

References

H°nikel, O.K., 1997. Food Chem. 59: 573-582.

Rovenier, R., Canis, E., Van Asseldonk, T., W. Vesterink, N.G. 1992. Livest. Prod. Sci. 32, 309-321.
plastow, G., Sosnicki, A.A., Maltin, C., Tilley, R., Diestre, A., Gil, M., Garcia-Regueiro, J.A., Smith, T., Cairns, M., Davey, G., Connolly. D„ Mormede, P., 
0j- r '̂ “fa' Dornan, S., Sargent, C., Carrion, D., Klont, R.E., 2002. Quality pork genes: the application of transcriptome and proteome analysis for the discovery 
^candidate genes for pork quality and pig welfare -  and EU-funded project. Proceedings 48th ICoMST, Rome, 25-30 August. Vol. 2: 638-639.

• 2003. http://www.qualityporkgenes.com
1999 SAS for windows release 8e-2000. SAS Institute Inc., Cary, NC, USA.

0 °°d, J.D., 1989, Meat quality, carcass composition and intake. In: Forbes, J.M., Varley, M.A., Lawrence, T.L.J. (Eds.) The Voluntary Food Intake of Pigs. 
castonal Publication No. 13- British Society of Animal Production.

47

http://www.qualityporkgenes.com


ICoMST 2003
4&h International Congress of Meat Science and Technology •  2nd Brazilian Congress of Meat Science and Technology

I

Acknowledgements
T h is  p ro je c t  is  fu n d e d  u n d e r  th e  E C  F P V  Q u a lity  o f  L ife  a n d  M a n a g e m e n t o f  L iv in g  R e s o u rc e s  a n d  is  p ro je c t  n u m b e r  Q L R T -2 0 0 0 -0 1 8 8 8 . 

T h e  a u th o rs  a re  so le ly  r e s p o n s ib le  fo r  th e  d a ta  p re s e n te d  a n d  fo r  an y  re su lt in g  u se  m a d e  th e re o f.

Table 1 . L e a s t  S q u a re s  m e a n s  a n d  S . E . o f  m e a t q u a l i ty  p a ra m e te rs  in  th e  Sem im em branosus  a n d  L ong issim us thoracis  m u sc le s  in  fiv e  p ig  
g e n e tic  lin es.

L A N D R A C E L A R G E  W H IT E D U R O C P IE T R A IN M E IS H A N

L S M  S E L S M  S E L S M  S E L S M  S E L S M  S E

L iv e  w e ig h t (k g ) 1 0 9 .6 ab 1 .4 0 1 1 2 .4 a 1.34 1 1 2 .8 a 1.36 106 .5 b 1.36 1 0 6 .3 b 1.36

p H 4 5  S M 6 .4 1 b 0 .0 4 6 .6 2 a 0 .0 3 6 .5 6 a 0 .0 3 6 .4 2 b 0 .0 3 6 .4 7 ab 0 .0 3

p H 4 5  L T 6 .4 8 b 0 .0 3 6 .6 5 a 0 .0 3 6 .5 9 ab 0 .0 3 6 .5 8 ab 0 .0 3 6 .6 0 ab 0 .0 3

p H u  S M 5 .5 0 c 0.01 5 .5 5 ab 0.01 5 .5 5 ab 0.01 5 .5 9 a 0 .01 0 .0 3

p H u L T 5 .6 0 0 .0 2 5 .6 2 0 .0 2 5 .6 3 0 .0 2 5 .6 4 0 .0 2 5 .61 0 .0 2

E C u  S M  (p S ) 4^ bo cr 0 .31 4 .2 b 0 .3 0 4 .3 ab 0 .3 0 5 .2 ab 0 .3 0 5 .3 a 0 .3 0

E C u  L T  (p S ) 3.1 0 .1 4 3 .0 0 .1 4 3.3 0 .1 4 3 .3 0 .1 4 3.1 0 .1 4

L *  LT 4 8 .5 a 0 .4 2 4 9  9 ab 0.41 4 6 .5 b 0 .4 2 4 7 .3 ab 0 .4 2 4 7 .4 ab 0 .4 2

JS C  LT 2 .8 b 0 .0 7 3 .0 ab 0 .0 6 3 .1 a 0 .0 7 3 .0 ab 0 .0 7 3 .0 ab 0 .0 7

D r ip  lo ss  L T  (% ) 4 .1 a 0 .2 4 3 .3 ab 0 .2 3 2 .8 b 0 .2 4 3 .5 ab 0 .2 2 3 .8 a 0 .2 4

N P P C  M a rb lin g  L T 1 .9b 0 .0 9 1.5C 0 .0 9 2 .4 a 0 .0 9 1 .7b 0 .0 9 2 .3 a 0 .0 9

Raws with different superscripts differ significantly (p<0.05)

Figure 1: P rin c ip a l c o m p o n e n t a n a ly s is  o f  th e  
P ie tra in ; M S : M e ish a n )
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