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Introduction: Catechol-O-methyltransferase (COMT) is one of the major enzymes in the catabolism of catecholamine neurotransmitters, including dopamine, epinephrine, and norepinephrine. Along with monoamine oxidase, COMT constitutes one of the two primary enzymatic pathways for catecholamine degradation in mammals. Genetic polymorphisms in COMT have been implicated in various neuropsychiatric conditions, particularly schizophrenia and depression, as well as in pregnancy-related disorders such as preeclampsia. Two functionally distinct COMT isoforms exist: the membrane-bound form, which predominates in neural tissue and exhibits higher enzymatic activity, and the soluble cytoplasmic form. Given COMT's critical role in neurotransmitter regulation, animal models with COMT deficiency represent valuable tools for investigating the pathophysiology of mental disorders and cognitive dysfunction.
Methods: In order to investigate the pathophysiological role of COMT in neuropsychiatric disorders, a new strain of COMT knockout mice was developed. This was accomplished through the microinjection of a mixture of gRNA and Cas9 mRNA into fertilized oocytes. The resultant knockout mouse line has a 20-nucleotide deletion in the COMT coding sequence, consequently leading to the absence of both COMT isoforms. The absence of COMT activity was validated by HPLC analysis of neurotransmitters and their metabolites. This analysis demonstrated the expected lack of homovanillic acid, a specific metabolic product of dopamine catabolism. The formation of homovanillic acid requires intact COMT activity.
Results and Discussion: Although the established COMT knockout strain has not exhibited substantial phenotypic alterations, it remains a suitable subject for complex studies or crosses with other knockout lines. These multi-gene knockout models provide a suitable basis for investigating the pathophysiology of mental disorders, particularly those that are resistant to treatment. There is evidence that certain variants of the COMT gene, gene in combination with other abnormalities lead to the development of treatment-resistant depression
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