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Background

P o u ltry  g e n e tic  im p ro v e m e n t h a s  b e e n  t r a d itio n a lly  d e v o te d  to  th e  in c re a se  o f  m e a t p ro d u c tio n  ta k in g  in to  c o n s id e ra tio n  th e  re la tio n sh ip  
b e tw e e n  w e ig h t g a in  a n d  f e e d  c o n v e rs io n  ra tio . O n e  o f  th e  c o n s e q u e n c e s  o f  th is  in te n se  s e le c tio n  is th e  o c c u r re n c e  o f  th e  P S E  m e a t (P a le , S o ft, 
E x u d a tiv e )  d u e  to  th e  m io f ib r i la r  p ro te in s  d e n a tu ra tio n  th a t  a f fe c ts  f re s h  m e a t a n d  m e a t p ro d u c ts  q u a li t ie s . In  p ig s , i t  h a s  b e e n  d e m o n s tra te d  
th e  e x is te n c e  o f  a  p o in t  m u ta tio n  in  th e  ry a n o d in e  r e c e p to r  1 g e n e  (r y r l ) w h ic h  a lte rs  th e  fu n c tio n  o f  th e  ry a n o d in e  re c e p to r  ty p e  1 p ro te in  
(R Y R 1). T h is  p ro te in  c o n tro ls  C a +2 flux  b e tw e e n  sa rc o p la s m a tic  re tic u lu m  a n d  s a rc o p la s m , a n d  h a s  d ire c t  r e la tio n s h ip  to  th e  P S E  m e a t o r ig in  
(2 ). T h e re fo re , th e re  is p o s s ib il i ty  o f  th is  g e n e  ryr  to  b e  p o te n tia l c a n d id a te  fo r  o r ig in a tin g  p o u ltry  P S E  m ea t.

In  p o u ltry , b e s id e s  R Y R 1  th e re  is  th e  p re s e n c e  o f  th e  ry a n o d in e  ty p e  3  p ro te in  (R Y R 3 ), b e in g  th e  f irs t v o lta g e -d e p e n d e n t a n d  th e  la s t  c a lc iu m -  
d e p e n d e n t, b o th  h a v in g  th e  fu n d a m e n ta l  ro le  o f  c a lc iu m  flux  c o n tro l  w ith in  m u sc le  fiber. B o th  p ro te in s  a re  p re s e n t a t e q u a l c o n c e n tra tio n  in  th e  
m u sc le  c e ll,  d if fe r in g  f ro m  m a m m a l th a t  c o n ta in s  o n ly  10%  o f  R Y R 3  (9 ). T h u s , b e c a u s e  o f  th is  re la tiv e  h ig h e r  c o n c e n tra tio n , R Y R 3  m u s t  p la y  
an  im p o rta n t ro le  to w a rd s  c a lc iu m  m o v e m e n t in  r e la tio n  to  d e v e lo p m e n t o f  p o u ltry  P S E  m e a t in  c o m p a r is o n  to  p o rk .

Objective
T h e  o b je c tiv e  o f  th is  w o rk  w a s  to  se a rc h  f o r  m u ta tio n s  in  ry a n o d in e  3 (ryr3) g e n e  re g io n s  re la te d  to  th e  o c c u r re n c e  o f  c h ic k e n  P S E  

m ea t.

Material and methods
T h e  e x p e r im e n t w a s  c o n d u c te d  in  fo u r  c o n s e c u tiv e  s te p s:

1. R a is in g , s la u g h te r in g  a n d  fu n c tio n a l p ro p e r tie s  m e a s u re m e n t (p H  an d  co lo r)  o f  P ec to m lis  m a jo r  m . f ro m  149 4  c h ic k e n s  sa m p le d  f ro m  
a  p o p u la tio n  d e v e lo p e d  b y  E m b ra p a  S w in e  a n d  P o u ltry , C o n c o rd ia , B ra z il ,  f o r  g e n o m ic  s tu d ie s  (4 ).

2. T en  b ird s  w e re  s e le c te d  b a s e d  o n  th e  fu n c tio n a l p ro p e rtie s  a s  ty p ic a l  P S E  (+ )  m e a t a n d  P S E  (-)  m e a t: p H  <  5 .8  a n d  L *  >  5 2 .0  a n d  p H  >
5-8 a n d  L *  <  4 9 .0 , re s p e c tiv e ly  (7 ) (T ab le  1).

3 . D N A  e x tra c tio n  f ro m  2 0  b lo o d  sa m p le s  b e in g  10 P S E  (+ )  an d  10  P S E  (-)  c o lle c te d  a t  th e  s la u g h te r in g  s te p  a n d  d e s ig n  f o r  P C R  p r im e rs  
fo r g e n e  ryr3  re g io n s .

4 . C lo n in g  u s in g  E. co li a s  v e c to r  a n d  D N A  s e q u e n c in g .

T h e  se le c te d  re g io n s  fo r  a m p lif ic a tio n  th ro u g h  P C R  m e th o d o lo g y  c o rre s p o n d e d  to  a  ryr3  h y p o th e tic  e x o n s  d e d u c te d  f ro m  h u m a n  sp e c ie  
m fo rm a tio n . T h is  s tra te g y  w a s  n e c e s s a ry  b e c a u s e  o f  c h ic k e n  ryr 3  a v a ila b le  in fo rm a tio n  w a s  o r ig in a te d  f ro m  R N A m  a n d  th is  f a c t  o b v io u s ly  
w o u ld  a f fe c t th e  d ire c t  p r im e rs  d e s ig n  fo r  g e n o m ic  D N A  sa m p le s . A  p o s s ib le  p re s e n c e  o f  in tro n s  w o u ld  in c re a s e  th e  re g io n  s iz e  to  b e  am p lif ie d  
th e re fo re  in h ib it in g  p o ly m e r iz a t io n  a c tiv ity . F o r  e a c h  o f  th e  2 0  D N A  sa m p le s , 5 re g io n s  w e re  a m p lif ie d  s u c c e ss fu lly  b y  P C R  a n d  c u rre n tly  
th ree  o f  th e m  w e re  c lo n e d  a n d  se q u e n c e d . T h e  o b ta in e d  re s u lts  w e re  c o m p a re d  to  th e  d a ta b a s e  B L A S T  (1 ). A  c o m p a ra tiv e  p r im a ry  s tru c tu re  
v' as c a r r ie d  o u t  b y  th e  sa m e  p ro g ra m  o n  th e  re s u l ta n t  R Y R 3  f ro m  tr a n s c r ip tio n  a n d  t ra n s la tio n  re g io n s . T h e  se c o n d a ry  s tru c tu re  w a s  p re d ic te d  
b y th e  P SIP R E D  V2.4  p ro g ra m  (5 ).

Results and discussions
T h e  s e q u e n c e d  3 r e g io n s  p re s e n te d  th e  s iz e  o f  158 b p  (reg  1), 173 b p  (reg  2 ) an d  149 p b  (reg  3 ). In  F ig u re  1 is sh o w n  th e  e le c tro p h o re s is  

c h ro m a to g ra p h y  o f  P S E  (+ ) (P )  a n d  P S E  (-)  (N )  sa m p le s  fo r  P C R  p ro d u c t b a n d s  f ro m  ryr3  re g  1. T h e  sa m e  M o le c u la r  W e ig h t in d ic a te s  th a t 

h e  re g io n  p re s e n ts  th e  sa m e  s iz e  in  e v e ry  sa m p le  s u g g e s tin g  th e  a b s e n c e  o f  n u c le o tid e s  d e le tio n s  o r  in se rt io n s  w ith in  th e s e  re g io n s . A lth o u g h  

n° t  sh o w n , re g io n s  2  a n d  3 p re s e n te d  s im ila r  p a tte rn . T a b le  2  sh o w s m u ta tio n s  w ith in  ryr3  re g io n s  a f te r  s e q u e n c in g . In  re g io n  3 , a  m u ta tio n  
'*as fo u n d  w ith  a  tim in e  r e s id u e  in s te a d  o f  a d e n in e  re s id u e  in  100%  o f  th e  p o p u la tio n  d if fe r in g  f ro m  th e  a v a ila b le  se q u e n c e  o n  th e  B L A S T  
d a tab ase  (T ab le  2)

O th e r  m u ta tio n s  w e re  o b s e rv e d  in  o n ly  o n e  c h ic k e n  sa m p le  as sh o w n  in  T ab le  2 . P rim a ry  s tru c tu re  a n a ly s is  re v e a le d  so m e  o f  th e s e  
h tu ta tio n s  w ith in  a m in o a c id  s e q u e n c e  a l te ra t io n  in  th e  R Y R 3 . H o w ev er, th e re  w as n o  v a r ia tio n  in  th e  se c o n d a ry  s tru c tu re  a s  p re d ic te d  b y  th e  

IP R E D  V 2 .4  p ro g ra m . A lth o u g h  in  4 8 0  n u c le o tid e s  o f  ryr3  g e n e  e v id e n c e  o f  m u ta tio n  w a s  n o t fo u n d  r e la te d  to  P S E  m e a t, o th e r  r e g io n s  a re  
cu rre n tly  b e in g  in v e s tig a te d  a t  g e n e  re g io n  s p e c if ic  R Y R 3  d o m a in .

In  a d d itio n , o th e r  c a n d id a te  g e n e s  c a n  b e  r e la te d  to  th e  o r ig in  o f  c h ic k e n  P S E  m e a t, su c h  a s , p h o s p h o lip a s e  A 2 (8 ) a n d  r y r l  g e n e s  (3 )  w h ic h  
WtJu ld  m a k e  th is  s tu d y  m o re  c o m p le x . O n  th e  o th e r  h a n d , Q T L s  m a p p in g  a n d  g e n e  e x p re s s io n  s tu d ie s  w ill h e lp  to  e lu c id a te  th e  fu n d a m e n ta l  
u tech an ism s u n d e r lin g  P S E  o c c u r re n c e  in  p o u ltry .

c °nclusion

C h ic k e n  P S E  m e a t h a s  so  f a r  n o  a s s o c ia t io n  w ith  g e n e tic  m u ta tio n  in  ry r3  a t  th e  re g io n s  a n a ly z e d  in  th is  s tudy .
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T ab le  1 -  S e le c te d  c h ic k e n  sa m p le s  fo r  D N A  a n a ly s is

S a m p le s L *  v a lu e s p H

P S E  (+ )

612 5 5 4 .3 5 .6 2

5 7 9 4 5 5 .0 5 .4 6

4 4 7 0 5 6 .5 5 .5 5

4 3 4 8 6 0 .6 5 .5 0

4 3 4 7 58.1 5 .6 4

4 4 1 6 59.1 5 .4 6

4 9 7 0 5 9 .2 5 .5 5

5 1 4 0 5 6 .0 5 .4 5

515 5 5 5 .3 5 .71

5 1 8 0 5 9 .4 5 .4 2

P S E  ( - )

5 4 4 4 4 5 .8 5 .8 4

5 4 2 0 4 3 .2 5 .9 2

5 7 3 2 4 7 .4 5 .8 2

4 6 6 9 4 7 .7 5 .8 7

4 3 6 0 48 .1 5 .8 7

4 4 4 7 4 7 .6 5 .9 2

4 4 6 0 4 7 .8 5 .7 7

4 4 1 5 4 7 .0 5 .8 5

5 1 0 5 4 8 .9 5 .8 0

4 4 8 4 4 4 .7 5 .7 6

T ab le  2 -  M u ta tio n s  a t  ryr3  g e n e  a f te r  D N A  se q u e n c in g

ryr3
re g io n s

M u ta tio n s S a m p le s
o c c u re n c e

(n = 2 0 )

P rim a ry
s tru c tu re

3 T  re p la c e d  A  at 
T T T  T T C  A G A

1 0 0 % P h e  re p la c e d  
T y r

3 G  re p la c e d  A  a t 
T T T  G A G  G C T

5 % N o  a lte ra tio n

2 A  re p la c e d  G  at 
C T G  A G C  C A A

5 % S e r  re p la c e d  
G ly

2 G  re p la c e d  T  at 
A C T  C G C  C T G

5 % A rg  re p la c e d  L eu

P N P N  P N P N P N
F ig . 1. A g a ro s e -g e l e le c tro p h o re s is  p a tte rn  o f  th e  P C R  p ro d u c ts  f ro m  ryr3  
gene  r e g io n  1 (1 5 8  p b )  o f  c h ic k e n  b lo o d  sa m p le s : P  (P S E + ), N  (P S E  -).
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