Probing the Dopaminergic Innervation of a Novel Subtype of HVC Adult-Born Neurons in Male Zebra Finches
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INTRODUCTION METHODS FUTURE DIRECTIONS

o Zebra finches (Taeniopygia guttata) are social Stereotaxic Surgery In order to 1dentify any HVC neuron that receives dopaminergic * Over the summer, we have successfully identified
animals that communicate via various types of projections from the PAG, the anterograde tracer was the stereotaxic coordinates for the PAG, using the
vocalizations, and their song system is an ideal stereotaxically injected into the PAG. Birds were placed 1n a zebra finch brain atlas and other studies as

L . . stereotaxic head holder, with the beak in a 40° angle with the guidance. This was a challenging process, as this
model for studying sensorimotor learning. . . .. . . .
N 1ded | v horizontal axis. We injected 40 nLL of 10% dextran into PAG surgery has not been performed extensively in the
cW neuror.ls are added continuously 1nto a using the following coordinates: Anterior/Posterior +0.66, field, and the brain atlas used a stereotaxic

telencephalic structure called HVC (proper name), Medial-Lateral +0.2 (with the zero-point set at the rostral tip of apparatus different than ours.

but it 1s unclear how these new neurons contribute the cerebellum), Dorsal-Ventral -4.925 (with the zero-point set at * We plan to modify our coordinates to keep the

to the stereotyped songs of adult zebra finches brain surface with the pia mater removed). surgeries survivable and allow sufficient time for
Dextran to be transported into the HVC, then

» Approximately half of these adult-born new HVC Tissue Processing and Image Analysis perform triple-label immunohistochemistry with

neurons (HVC NNs) project to robust nucleus of the The brain was 1mmed1ately removed frorp the skull after surgery and f1x§d W.lth 4% PFA tor Tyrosine Hydroxylase, DARPP-32 and BrdU. In
. .. two days, then put in 30% sucrose overnight. Next, the brain was frozen in Tissue-Tek the future, if we observe that DARPP-32+ NNs
arcopallium (RA), but connectivity of the other half . . . . . . . .
, tissue freezing medium and cut coronally into 50 ym sections using the cryostat. Sections have Dextran+ axon terminals, then we can
remains a mystery. were also stained with Hoechst nuclear stain. tentatively conclude that DARPP-32+ NNs receive
Figure 1: Song system of zebra dopamine from the PAG.
finches. Black line represents - 7
the motor pathway. RES ULTS P% 8 We expect to see “triple-
' o labeling” similar to 1n this

- picture, except in addition to

tyrosine hydroxylase (TH,
green), fibers containing
Dextran will also make
contacts onto the neuron.
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d

* Previous studies 1in the Aaron lab showed that about
50% of the adult-born HVC NNs can be labelled
with DARPP-32, a phosphoprotein associated with
dopamine receptors, and 1t’s exclusive to the S0%

non HVC-RA neurons.
* Midbrain structure periaqueductal grey (PAG) 1s a

* Relating this expected finding to the unpublished
results from Duke University, DARPP-32+ NNs’
functionality in social context of the song can be
further explored with functional analysis by

dedicated supplier of dopamine to HVC. Around . | | selectively increasing and decreasing the activity
90% of the d , , . PAG q Figure 2: (A) Hoechst 33258 labels all cell nuclei and fluoresces blue in the UV channel. (B) The of these neurons.

.0 O .t C dopamihergic neur.()ns i Sell anterograde tracer Dextran Fluorescein (MW=10 kDa) fluoresces green in FITC channel. (C) The two
projections to HVC axon terminals channels are merged, along with adapted picture of transverse plate 31 from the zebra finch brain atlas, ACKNOLEDGEMENTS

* Studies from Duke University suggests a role of the which confirms that the 1njection site 1s at where we expected. The white arrows points to the PAG. I would like to thank the College of Integrative Sciences for the

St o o immersive summer experience. I would also like to thank Jake
‘Hoechst ' Aronowitz and Professor Gloster Aaron for their great

e e encouragement and mentorship throughout last year and this
summer. Additionally, thank you to the staff at Animal Care
facility for taking care of our birds.
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