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Every minute, one person in the world commits suicide because of depression. The disease is the
leading cause of disability and carries a persistent risk of relapse even during remission. Scientists
proved that memory deficits coexist with depression and can negatively impact patients functioning
in society. Moreover, cognitive impairments may also be a reason why antidepressant treatment fails
in approximately 30% of patients. Unfortunately, the available antidepressants are far from ideal
as they not only have a delayed onset of action, limited clinical efficacy, and many side effects but
also do not improve cognitive deficits. Therefore, our goal is to find fast-acting compounds with

antidepressant-like properties that will also improve rodent cognitive functions in rodents.

Based on literature data and our previous experiments, we selected three receptors, which are of
particular importance for fast antidepressant-like and cognitive effects, i.e., the 5-HT1o, 5-HT'7, and
o1 receptors. However, the above serotonin receptors couple to several signaling pathways and only
some of them are crucial for the mentioned pharmacological effects. Therefore, within this project, we
will design, synthesize, and evaluate pharmacological activity of compounds that selectively stimulate
selected signaling pathways associated with 5-HT'1s and 5-HT'7 receptors, as well as activating the

o1 receptor.

In the course of our research, we synthesized WA-4b, a phenyl-selenoether derivative of phenylpiper-
azine, which showed a promising receptor profile, i.e., binding with the 5-HT1a, 5-HT7, and o3
receptors. Encouraged by this finding, in our pilot studies, we synthesized its derivative, compound
PPK-23, which demonstrated improved binding with 5-H7T1o and 5-HT'7, and maintained a high
affinity for o1 receptor. Selenocompounds can offer neuroprotective effects, which can be beneficial
in depression. Thus, within the project, we expect to obtain molecules with a unique mechanism of

action that will lay a foundation for breakthrough therapy of depression.

In the first year of the project, we will synthesize approx. 30 new selenoether derivatives of phenylpiper-
azine. In the following year, we will evaluate the affinity of the obtained compounds for 5-HT'ia,
5-HT7, and o1 receptors. For compounds showing high affinity for the targets mentioned above, we
will perform tests to assess the type of interaction with a given receptor. Next, we will assess neurotoxic
and neuroprotective effects of selected compounds. The last years of the project will focus on animal
studies. First, among the compounds with the desired receptor and functional profile, we will screen
for antidepressant-like and procognitive effects in rodents. Next, for the 1 selected compound that
will show the most potent antidepressant-like and procognitive effects, we will perform an extended
pharmacological evaluation using mouse models of depression and advanced tests to assess the effects
of compounds on cognitive functions, such as cognitive flexibility or attention. Additionally, we will
focus on determining the mechanism of action of the selected compound using advanced techniques

such as fiber photometry with FRET biosensors.

As a result of the project, we expect to select compounds showing fast antidepressant-like and procog-
nitive effects in rodents. The project will not only help to broaden the knowledge on the role of
5-HTa, 5-HT7, and o1 receptors in the antidepressant-like and procognitive effects, but most impor-
tantly, it could become the starting point for developing new fast-acting antidepressants improving

cognition.



