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Abstract

Investigating molecular mechanisms of learning and memory still remains subject of great
importance, since it is regarded as key fundamental process for treating diseases distinguished
with severe dementia.

Visual Imprinting in domestic chick is one of successful phenomenon to study learning and
recognition memory, whereby visually inexperienced animal learns the characteristics of first
visible stimulus, recognizes and rather than alternative stimuli gives preference to it.

Intermediate and Medial mesopalium (IMM) is region in chicken forebrain, responsible for
storing recognition memory of imprinted stimulus. In the latter, either long-term or short-term
learning related changes are observed. Hence, studying IMM is crucial for understanding the
molecular basis of memory.

Different Learning and memory related molecular changes during visual imprinting mainly
takes place in defined type of IMM cells, however the cell type specific changes are poorly
studied. Measuring molecular signatures in individual cells will provide insights of how single
cell is involved in recognition memory.

Single-nuclei RNA-SEQ analysis revealed that oligodendrocytes, strongly express FOXP2
gene in the left IMM of a good learner chick. FOXP2 mainly known as repressor transcription
factor and is implicated in specific speech disorder. Although available data suggests correlation
between FOXP2 and specific forms of learning and memory, its contribution to visual
recognition memory is unknown.

In the current study we will aim to experimentally validate learning relation of FOXP2
protein expression via quantitative analysis (Gel-electrophoresis and Western-immunoblotting)
of protein during visual imprinting. Changes were analyzed in whole IMM for both part of brain
hemisphere. Left and right Posteriol Nidopalium (PN) were investigated as a control region, not
involved in imprinting memory.

Current study revealed statistically significant increase of FOXP2 protein in left IMM and PN
of chicken forebrain, 24 hours after imprinting. Using special criteria we defined that increase in

FOXP2 was learning related.
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