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Pheromones mediates aspects of physiology ‘and behaviour in most animals, The chemistry and biology of
insect ‘pheromones are particularly well described, whereas research into the identity and function of
vertebrate pheromones has progressed more slowly. Among Vertebrétes, fishes are. especially reliant

upon ‘pheromones, -and (A) research into fish pheromones offers new tools to manage invasive species and

restore imperilled* species as well as general insights to the function and evolution of animal

communication
Biologists and chemists characterize pheromones using various approaches and degrees of integration.

(B) The requisite first step is observing a behavioural ‘or physiological reaction to a conspecific¥*

odour. In ‘efforts to identify. fish. 'pheromones, : biologists often -rely ‘on electro-olfactogramkx*
recordings to determine whether a compound stimulates a fish’ s olfactory epithelium and hormonal'or
behavioural “assays to. determine: 'if ‘odourous compounds elicit.the original reaction to ‘the natural
pheromone,. - Subsequent . to observing a response, ‘researchers might 'screen commercial compounds with

physiological functions somehow linked to the focal reaction (targeted screening of known compounds)

(C)profile the metabolites in the odour ‘(metabolomics), or -identify the active compounds using natural
‘product chemistry together with biological ‘assays (bioactivity-guided fractionation). (D)Field ‘tests

complement each method, as laboratory ‘results ‘are not always replicable 'in natural environments,

Notably, " ‘targeted screening ‘and bioactivity-guided fractionation currently predominate. the: fish

pheromone literature, but other approaches such as metabolomics also hold the promise
imperilled * ; MAIEASfEIR S 5D, conspecificwk : [AFED, electro—olfactogramkkx ; IREK

Li, ‘K., Buchinger, T. J. and Li, W (2018) Discovery and characterization of natural

products that act as pheromones in fish. Nat. Prod. Rep. 35, pp501-5134% ¥ —¥R2kZs LT
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(A)Genome editing enables the precise ‘introduction of genetic changes that mimic naturally

occurring mutations, allowing ‘the “development of desirable traits* without introducing

unintended or off-target alterations. This precision is achieved -through the use of site-

directed nucleases, which accurately identify and cleave target. DNA sequences ‘to create

double-strand breaks (DSBs). (B)These.DSBs are subsequently repaired by the inherent*¥ DNA

repair mechanisms of the organism. In recent years, (C)the application of genome editing has

expahded significantly in basic aquaculture research, for trait improvement, ~and applied

breeding programs for aquaculture species
trait# : S, inherentik : £Nfiib o T3,

| Kang, H. K. and Zahid, P, 'S, (2026) Genome editing in aquacultureI’From bench: to
commercial deployment. Aquaculture 619: 743871 X ¥ —¥#igt%s L CTHHE,
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