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Abstract

With the learning process of visual imprinting, newly hatched chicks memorize first
conspicuous moving object they encounter and subsequently show behavioral preference for
that object. These preferences are also influenced by certain predispositions to specific visual
cues, which are not attributable for learning related experience. The region in chick’s
forebrain - Intermediate and Medial Mesopallium (IMM) is experimentally proven to be
storage for recognition memory of imprinting stimulus as well as learning site. Studying
IMM is of a great importance for understanding molecular principles underlying learning
and memory. We conducted single nuclei RNA-SEQ analysis, thus the changes in gene
expression between good learner and untrained chick’s left IMMs have been studied in
different cell types. Among significant changes there is expression of Long non coding
RNA(IncRNA)- “ENSGAL000100007489”, which is highly up regulated in good learner
chick, specifically in subtype of glutamatergic neurons of left IMM. Long non coding RNAs
are emerging class of non coding RNAs, distinguished by functional variability, genomic
interaction and gene expression regulation on transcriptional and post transcriptional levels.
24 hours after training, good and poor learner, as well as untrained chicks were sacrificed
and 4 regions were extracted from the brain- left and right IMM and control region-
Posterior Nidopallium(PN). Total RNA was extracted from these regions and subsequently
was subjected to reverse transcription. Polymerase chain reaction (PCR) was conducted on
cDNA wusing specific primers for ENSGAL00100007489. On the whole, 10 PCR was
performed and overall result is in full compliance with single nuclei RNA-seq data. There is
strong positive correlation between strength of learning and relative standardized amount of
ENSGAL00100007489 in left IMM(r=0.64 p=0.03). Correlation was not observed in right
IMM(r=0.35 p=0.29) and in both control regions- left PN(r=-0.3 p=0.36) and right PN(r=-0.51
p=0.1). Using specially designed criteria, it becomes clear that observed changes in amounts
of ENSGAL00100007489 are specifically the result of learning related experience after

training and is not attributable to predisposition.

Key words: visual imprinting, Long non coding RNA, single nuclei RNA-SEQ.




