Supplemental Table 2. Reference values for organosomatic indexes and basic blood biochemistry in farmed gilthead sea bream. 

	ORGANOSOMATIC INDEXES
	Environmental condition
	Fish condition
	Mean
	Lower limit
	Upper limit
	Unit
	Comments

	Hepatosomatic index (HSI)
	Summer
	Fast growth
	1.5
	1
	2
	%
	HSI is lowered by deficiencies in minerals and vitamins. Liver fat deposition and HSI are increased by deficiencies in EFA, and liver steatosis is exacerbated in winter.

	
	Late autumn
	Slow growth
	2.1
	1.6
	3
	%
	

	Mesenteric index (MSI)
 
	Summer
	Fast growth
	1.7
	1
	2.5
	%
	MSI is increased by P deficiencies. MSI is lowered by deficiencies in SAA, EFA, PL and vitamins.

	
	Late autumn
	Slow growth
	1.2
	0.7
	2
	%
	

	 
	 
	 
	
	 
	 
	 
	 

	HAEMATOLOGY
	Environmental condition
	Fish condition
	Mean
	Lower limit
	Upper limit
	Unit
	Comments

	Haemoglobin (Hb)
	Summer
	Fast growth
	5.7
	4
	8
	g/dl
	Hb concentration is decreased by EFA deficiencies and low FM diets. High Hb concentrations > 12 g/dl are found in hypoxic conditions (oxygen saturation < 20%).

	
	Late autumn
	Slow growth
	6.5
	5
	9
	g/dl
	

	Haematocrit (Hct)
	Summer
	Fast growth
	35.5
	25
	45
	%
	Low Hc values are found in fish with clinical signs of EFA deficiencies. Hc values > 50% are found in hypoxic conditions (oxygen saturation < 20%). 

	
	Late autumn
	Slow growth
	32.5
	20
	40
	%
	

	Red blood cells (RBC)
	Summer
	Fast growth
	2.4
	2
	3
	10-6/ml
	RBC counts (< 2 million/ml) are low in fish with clinical signs of EFA deficiencies. This is a type of haemolytic anaemia with an enhanced erythroid osmotic fragility (MCF>7 g/l).


	
	Late autumn
	Slow growth
	2.9
	2.5
	3.5
	10-6/ml
	

	ELECTROLYTES
	Environmental condition
	Fish condition
	Mean
	Lower limit
	Upper limit
	Unit
	Comments

	Chloride (Cl)
	Summer/late autumn
	Fast/slow growth
	450
	350
	500
	mg/dl
	Poorly regulated at the nutritional level.

	Calcium (Ca)
	Summer
	Fast growth
	13.4
	12
	16
	mg/dl
	Hypocalcaemia (< 7 mg/dl) is found in fish with clinical signs of vitamin deficiencies.

	
	Late autumn
	Slow growth
	12.5
	10
	14
	mg/dl
	

	Phosphate (HPO42−)
	Summer/late autumn
	Fast/slow growth
	11.4
	9.5
	14
	mg/dl
	Low phosphate concentrations (< 9 mg/dl) are found in fish with clinical signs of P deficiencies.

	Magnesium (Mg)
	Summer/late autumn
	Fast/slow growth
	1.9
	1.5
	2.2
	mg/ml
	Poorly regulated at the nutritional level.

	 
	 
	 
	
	 
	 
	 
	 

	METABOLITES
	Environmental condition
	Fish condition
	Mean
	Lower limit
	Upper limit
	Unit
	Comments

	Glucose
	Summer/late autumn
	Fast/slow growth
	52.6
	45
	90
	mg/dl
	Basal glucose levels are poorly influenced by fish size. Consistent hyperglycaemia (> 125 mg/dl) is found in hypoxic conditions and crowding stress.

	Lactate
	Spring/early summer
	Fast growth
	9
	8
	11
	mg/dl
	High plasma lactate concentrations (> 12 mg/dl) are found in hypoxic steady states.

	Triglycerides
	Summer
	Fast growth
	0.59
	0.5
	1
	mM
	Summer hypertriglyceridemia (> 1.5 mM) is found in fish with clinical signs of P deficiencies.

	
	Late autumn
	Slow growth
	2.7
	0.7
	4
	mM
	

	Total cholesterol
	Summer
	Fast growth
	140
	100
	200
	mg/dl
	Summer hypocholesterolemia (< 100 mg/dl) is found in fish with clinical signs of deficiencies in EFA, PL and vitamins. Summer hypercholesterolemia (> 170 mg/dl) is found in fish with clinical signs of P deficiencies.

	
	Late autumn
	Slow growth
	210
	150
	300
	mg/dl
	

	METABOLITES
	Environmental condition
	Fish condition
	Mean
	Lower limit
	Upper limit
	Unit
	Comments

	Proteins
	Summer
	Fast growth
	41
	35
	45
	mg/dl
	Summer hypoproteinemia (< 30 mg/ml) is found in fish with clinical signs of deficiencies in SAA, EFA, PLs and vitamins.

	
	Late autumn
	Slow growth
	50
	45
	55
	mg/dl
	

	Creatinine
	Summer
	Fast growth
	0.12
	0.08
	0.15
	mg/dl
	Reduced creatinine levels (< 0.07 mg/dl) are found in summer growing fish with clinical signs of deficiencies in vitamins and EFA.

	
	Late autumn
	Slow growth
	0.20
	0.1
	0.3
	mg/dl
	

	Choline
	Summer
	Fast growth
	16
	11.5
	22
	µM
	Reduced choline levels (< 10.5 ng/ml) are found in summer growing fish with clinical signs of deficiencies in SAA, minerals and vitamins.

	
	Late autumn
	Slow growth
	7.2
	5
	10
	µM
	

	 
	 
	 
	
	 
	 
	 
	 

	ENZYMES
	Environmental condition
	Fish condition
	Mean
	Lower limit
	Upper limit
	Unit
	Comments

	Alanine aminotransferase (ALAT) 
	Summer/late autumn
	Fast/slow growth
	1.4
	0.5
	3
	U/l
	No clinical histopathological signs are found with this range of variation.

	Aspartate aminotransferase (ASAT)
	Summer/late autumn
	Fast/slow growth
	15
	5
	40
	U/l
	No clinical histopathological signs are found with this range of variation.

	Glutamate dehydrogenase (GLDH)
	Summer/late autumn
	Fast/slow growth
	0.7
	0.2
	1.5
	U/l
	No clinical histopathological signs are found with this range of variation.

	Alkaline phosphatase (ALP)
	Summer
	Fast growth
	98
	75
	125
	U/l
	Plasma ALP activity is increased by P deficiencies. Low ALP activities are found in summer growing fish with clinical signs of PL and vitamin deficiencies (< 70 U/l)

	
	Late autumn
	Slow growth
	85
	55
	100
	U/l
	




	INFLAMATORY & ANTIOXIDANT STATUS
	Environmental condition
	Fish condition
	Mean
	Lower limit
	Upper limit
	Unit
	Comments

	Lysozyme
	Summer
	Fast growth
	150
	50
	300
	U/l
	Reduced levels in fish with clinical signs of deficiencies in SAA.

	
	Late autumn
	Slow growth
	55
	20
	100
	U/l
	

	Respiratory burst 
	Summer
	Fast growth
	500
	300
	600
	IRLU
	Marked increases (more than 4-5 fold) in fish with deficiencies in EFA.

	
	Late autumn
	Slow growth
	4000
	500
	10000
	IRLU
	

	Total antioxidant capacity (TAC, Trolox mM)
	Summer
	Fast growth
	0.9
	0.5
	1
	Trolox (mM)
	TAC is highly influenced by the environment and nutritional condition, and positively correlates for a given physiological conditions with the risk of oxidative stress.  Increased values for TAC are reported in fish with clinical signs of deficiencies in vitamins, minerals and P. Increased TAC is also reported in hypoxia.

	
	Late autumn
	Slow growth
	1.1
	0.8
	1.25
	Trolox (mM)
	

	 
	 
	 
	
	 
	 
	 
	 

	HORMONES
	Environmental condition
	Fish condition
	Mean
	Lower limit
	Upper limit
	Unit
	Comments

	Growth hormone (GH)
	Summer
	Fast growth
	7.5
	3
	10
	ng/ml
	Circulating levels of GH are nutritionally and seasonality regulated. Malnutrition induces a state of GH resistance and marked increases in circulating GH concentrations (> 10 ng/ml) are found in fish with clinical signs of specific nutrient deficiencies and growth impairment.

	
	Late autumn
	Slow growth
	2.5
	1.5
	3
	ng/ml
	

	Insulin-like growth factor-I (IGF-I)
	Summer
	Fast growth
	85
	50
	110
	ng/ml
	Low IGF-I concentrations in combination with high GH concentrations are strong markers of malnutrition and impaired growth.
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