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Rela+ng	  to	  pathology	  

Background	  
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Fish	  sampled	  randomly	  

Problems	  

Proac+ve	  
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Destruc6ve	   Non-‐destruc6ve	  

Demand	  for	  non	  destruc6ve	  markers	  of	  myopathies	  



Significant	  Correla+on	  of	  spot	  profiles	  and	  
histopathological	  scores	  of	  specific	  +ssues,	  

by	  GLM	  analysis	  

Summary	   9	  fish	  from	  each	  being	  sampled	  at	  0,	  2,	  3,	  4,	  5,	  	  
6,	  8,	  10	  and	  12	  weeks	  post	  challenge	  (wpc)	  
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Protein	  	  iden+fica+on	  by	  
pep+de	  MS/MS	  	  

Valida6on	  

Established	  Markers	  
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ALT	  

CK	   Control	  vs	  Primo	  (Plus	  3)	  differences	  in	  
histopathological	  scores	  (by	  week):	  
	  
•  Heart:	  W6pc	  	  
•  White	  Muscle:	  W6pc	  	  
•  Red	  Muscle:	  W4pc,	  W6pc	  
•  Pancreas:	  W4pc,	  W6pc	  
	  
	  
	  Significance	  =	  p	  <	  0.05	  

Diet	  A	  =	  Control	  
Diet	  B	  =	  Primo	  (Plus	  3)	  



Why?	  Issues	  with	  Enzyme	  Ac+vity	  Assays	  

•  Total	  enzyme	  assay	  thus	  lacks	  +ssue	  specificity	  
	  
•  Varia+on	  

–  Baseline	  ac+vity	  high	  make	  it	  difficult	  to	  iden+fy	  subtle	  differences	  
–  E.g	  Dog(6.25U/L),	  Cat	  (19.5	  U/L),	  Cow	  (7.4	  U/L),	  Goat	  (4.5	  U/L),	  Pig	  (8.9	  U/L	  
–  Salmon	  (1000	  –	  20,000	  U/L)	  
–  Similar	  differences	  in	  ALT	  and	  AST	  ac+vi+es	  

•  Disease	  comparison	  
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Proteomics	  

Proteomic	  results	  split	  into	  2	  categories	  	  

Those	  which	  alter	  in	  serum	  abundance	  
due	  to	  pathology	  

Those	  which	  alter	  as	  part	  of	  
humoral	  immune	  response	  

during	  PD	  

Crea+ne	  kinase	  (Spot	  391)	  
	  

Hemopexin-‐like	  protein	  (Spot	  150)	   7	  



Enolase	  

•  Isoform	  distribu+on	  (mammals):	  

Enolase	  1 	   	   	  Ubiquitous	  
	  
Enolase	  2 	   	   	  Neuron	  specific	  	  
	  
Enolase	  3 	   	   	  Mainly	  muscle	  
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Assessing	  Sensi+vity	  of	  Scoring	  System	  
(ENO3)	  

Categorical	  vs.	  Con+nuous	  
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Assessing	  Sensi+vity	  of	  Scoring	  System	  

Categorical	  vs.	  Con+nuous	  
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Assessing	  Sensi+vity	  of	  Scoring	  System	  

Categorical	  vs.	  Con+nuous	  
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P	  =	  0.1269	  
5%	  of	  variance	  

Red	  Muscle	   White	  Muscle	  

P	  =	  <0.0001	  
38%	  of	  variance	  

50	  fish 	   	  White	  muscle 	   	  Red	  Muscle 	   	  Enolase	  Conc.	  	  
	  

GLM	  Analysis	  
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Red	  Muscle	  

White	  Muscle	  



Conclusions	  and	  Future	  Work	  
ü Classical	  Markers	  useful	  in	  health	  assessment	  

ü Enolase	  is	  a	  marker	  of	  myopathy	  of	  white	  
muscle	  	  
ü May	  Influence	  health	  management?	  

ü Possible	  marker	  of	  flesh	  quality	  issues	  
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