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Songbird Model and Hypothesis
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Hypothesis: Pharmacological intervention using HDAC3i1 (RGFP966)
Improves the quality of song imitation and decreases variability in song
learning In juvenile zebra finches by strengthening the long-term memory
for the tutor song in NCM.

Methods

1. Song Tutoring Paradigm

Tutoring continued throughout critical

10 Juvenile birds 5 birds received HDAC3iand 5 . .
, , , period. Songs produced by the birds were
started to be tutored birds received vehicle. 1 .
, o recorded from the start of tutoring and
with tutor song injection/day for 14 days

until adulthood

Tutoring ended. Birds remained in Craniotomy and pin Electrophysiological
their home cages until they reached fixation surgery followed recordings were made
adulthood by 1-2 days of recovery from NCM

2. Neurophysiological Recordings
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Memory Strength I1s Quantified Using the Familiarity Index

Assessment of Memory Strength and Song Imitation Enhancement Following Epigenetic Modulation
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FI near 1 = no memory of tutor song
FI >1 = memory of tutor song

HDAC3i Did Not Improve Song Imitation But It Decreased Learning
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Qualitative Assessment of Imitation
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Mean Tutor Song Fl
1.104016267
0.99395221
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Experimental Group Bird
81% similarity
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Drug: n =5, mean Fl =
0.88
Vehicle: n =5, mean FI =
0.92
No significant difference
(t = 0.1550, P = 0.8807)
In average FI
No significant difference
(F4,4 =6.135and P =
0.1069) in variance
Most values are near 1 2>
most birds, regardless of
condition, do not have a
memory for the tutor
song.

Summary and Conclusions

Observations:

1. HDACS3I did not improve song imitation.

2. HDACS3I did not improve memory formation.

3. There was less variability in imitation among
experimental group birds as predicted by our
hypothesis, but this result did not reach significance.

* Qur project iIs the first to test the effects of HDAC3
Inhibition In juvenile zebra finches.

« Existing literature shows that inhibiting HDAC3
Improves LTM in rodents and adult zebra finches.

* Our findings suggest that HDAC3i may not work In the
same way In juvenile birds as it did in adult zebra
finches.

* However, we are planning to run the experiment on

more birds In order to Increase the sample size and

reassess tutor song memory and imitation.

: : Having a positive control group to confirm
Larger sample size = previous HDAC3i increases gene expression of the
experiments had n = 14 genes involved in learning through
molecular studies

Future
Directions

What other brain regions is Increasing or decreasing the length
the tutor song stored in? Can of the drug administration period
we record from them instead Adjust the HDAC3i injection

of NCM? (lkeda, Trusel, and time window

Roberts, 2020)

Significance

Studying neural mechanisms underlying vocalizations and
ways to improve them gives us a better understanding of
how to enhance speech development and language
acquisition in humans. Additionally, the formation of long
term memories can be essential for survival and learning;
therefore, It I1s of Importance to investigate ways to
enhance the process of long-term memory formation. By
testing the effects of HDACS3I on the quality of song
Imitation and the variance in song learning through
behavioral and electrophysiological analysis, this
experiment Is investigating whether it is possible to use
epigenetic manipulation to improve a pre-existing system
by which zebra finches learn and produce songs.
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