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Total RNA extraction: TRIzol (Invitrogen)
cDNA synthesis: PrimeScript RT reagent Kit 

(Takara)
Real-time PCR: KAPA SYBR FAST qPCR Kit 

Master Mix (2X) Universal (KAPABIOSYSTEMS)
Relative quantification by comparative CT

method

Tissue: Head kidney Serum 

Non-specific immune parameters 
nitric oxide, myeloperoxidase, 

lysozyme, proteases 
and anti-proteases

Genes: MxA, STAT3, TNFa, IL-1b, IL-10, 
IgHM, EF-1a

Biochemical responses
Total Protein, Hemoglobin, 

Glucose
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Soybean meal is widely used as an alternative to fishmeal in aquafeeds
due to its high protein content, availability, and competitive price.
Fermentation technology of soybean meal is considered an effective
method to reduce anti-nutrient factors and enhance nutrient digestibility,
palatability, and immune function1,2. The present study aimed to explore
the impact of partial replacement of fishmeal by fermented soybean
meal (FSBM) focusing on the underlying mechanisms involved on the
immune responses of European seabass (Dicentrarchus labrax), an
economically important fish species in European and Mediterranean
aquaculture.
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• The experimental diets of different levels of fishmeal substitution
with fermented soybean meal did not induce an immune response,
which would be indicative of harmful effects on fish physiology.

• Based on the above, fermented soybean meal could be an
alternative source of protein in aquaculture.
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