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Laura Ostolaza Perez-Cruz
Changes in Gene Expression in Pikeperch Induced by Manipulation Stress: Introduction to PCR Techniques
Pikeperch (Sander lucioperca) is well known as an attractive species for aquaculture due to its high flesh quality and relatively fast growth rate. However, it is also recognized as a stress-sensitive species, which is one of the main reasons why its rearing in recirculating aquaculture systems (RAS) is not yet fully optimized.

Stress in fish affects performance at multiple levels. One of the most evident consequences is a reduction in growth rate, which directly leads to lower productivity and economic returns. At the physiological level, stress often causes a reduction in appetite, which further compromises growth. Internally, stress triggers a cascade of biological processes that impact several systems.

One of the systems strongly affected by stress is gene expression. Under stressful conditions, fish redirect energy resources toward coping mechanisms rather than growth. As a result, genes involved in growth and growth hormone synthesis may be downregulated, while genes related to stress response and immune function are upregulated. Similar regulatory processes also occur within the immune system and other physiological pathways.

One of the most common stressors experienced by pikeperch in aquaculture is handling and manipulation. This includes transportation between facilities, transfer between tanks, and routine handling during treatments or management procedures.

To better understand the physiological and molecular responses to manipulation stress, as well as the influence of water temperature on recovery, an experiment was conducted using three experimental groups: a control group with no handling, a low-stress group subjected to one net manipulation per week, and a high-stress group subjected to handling three times per week. The manipulation procedure consisted of crowding all fish in the tank for five minutes using a net, followed by a slow and careful release back into the tank.

Liver samples were subsequently collected to analyze the expression of specific genes related to stress response, immune function, and growth using molecular techniques. To date, only a limited number of studies have investigated gene expression in pikeperch, making this research approach relatively novel.

The objective of this summer school is to participate as a laboratory assistant to learn PCR techniques used for gene expression analysis in this experiment. There is also the opportunity to contribute to blood plasma analysis, data processing in RStudio, and the application of statistical methods.
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