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We were able to set Uﬁ an awake imaging set up that could deliver odour to
neonatal mice. We were also able to measure the breathing of thepup

during the imaging period too. What we discovered was that P2 mice were broadly more tuned than P6
mice meaning that P6 mice should be more able to discriminate between different odours.
Additionally, the deltaF/F signals were much stronger at P6 when compared to those at P2. This may
have meant that we were able to detect smaller events rather than a change in tuning (or that the
tuning is masked by development). fter sharing my findings with a colleague we have now begun to
explore the electrohpysical properties of mitral cells at this age. Without this grant such a study

would not have been made.
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Our previous work showed the importance of
spontaneous activity for mitral cell pruning. During
normal development mitral cells change from having
multiple primary dendrites going multiple glomeruli, to
just having a single primary dendrite innervating a
single dendrite (figure 1).

Our aim was to investigate the consequences of circuit
changes and find out what changes during
development. Specifically we asked the following
questions...

1. Do changes in odour perception occur in
development?

2. Do they reflect the changes in circuity taking place?

3. Can we link neural structure and function?

To do this we aimed to...
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Figure 1 - Anatomical development of
mitral cellsin the OB.

1. Create the first developmental profile of odour perception
2. ldentify the purpose of circuit changes, by altering circuit development, and observing the

effects.
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Figure 2 — Our in-vivo imaging set up and experimental
schema to record from mitral cells

As we have developed an awake in-vivo
imaging set up and we already had the
Thy1-GCaMP6f mice which express
GcAMPG6f exclusively in mitral cells in the
olfactory bulb (OB), for our initial
explorations we used Calcium imaging.
However, to also record the respiration
of neonates we developed a piezo
electric transducer to record the
respiration of neonatal mice (figure 2).
We also built an olfactometer to deliver
odours to the mouse.

To discover the importance of anatomy
and function we also tried to alter the
spontaneous activity patterns by using
channel rhodopsin that was expressed in
all mitral and tufted cells (figure 3). We

then devised a method to hand-rear pups, which allowed us to stimulate pups for a full 5 days (the
whole pruning process, P1 to P6). This would serve as the basis for turning to observe what happens



with our altered dendritic pruning mitral cells. In short we hope to alter the anatomy, and then
uncover differences in the responses of mitral cells after their altered activity. Naturally, this will be
don if our prediction that the differences in altered activity patterns does alter the pruning process
of mitral cell dendrites.

Our first set was to create a developmental
profile of odour responses (figure 4). We
delivered 6 chemicals at a high concentration to
see if we could notice any change in amplitude of
the responses to odour. However, in large we
Decortelated Bursts ~Pruning found that the amplitude of responses was highly

@@ variable depending on the quality of the cranial
window, the level of GCamP6f expression as well
e as any possible developmental changes. In short
I our proposed methodology was not adequate to

accurately determine changes in mitral cell odour

Figure 3 — Channel Rhodopsin used to change responses during development. In the future,
activity patterns and so alter anatomy understanding what is changing synaptically may
be of more use.
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Figure 4 — Odour response profiles of mice throughout development. In this example, a 1:100 dilution of
benzaldehyde was delivered, and we can see the emergence of stronger responses as mice get older.

We also tried to create tuning profiles for ages P2 and P6, this essentially asks how many odourants
are glomeruli responsive to (figure 5). We assessed both tuning in response to 3 different odourants
(top row) and responses to 6 different odourants (bottom row). To try to compensate for the
variations in signal to noise we evaluated tuning based on any response (mean + 3sd, left column),
strong responses (mean +10sd, middle column) and weak responses (>/= mean +3sd and < mean+10
sd, right column). Although we could see significant differences for the weak responses where P2
glomeruli were more likely to respond weakly to our initial investigation with 3 odourants. Once we



extended it to 6 different odourants there differences in tuning were not seen. Likewise when
analysing strong responses, we could really only see these emerge at P6, with significantly fewer P2
glomeruli existing or responding (this is likely due to synaptic strengthening rather than the dendritic
puring that happens between P2 and P6). These experiments highlight the need for key
electrophysiological investigations into the synaptic properties of mitral cells during development.
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Figure 5 - Odour tuning differences between P2 and P6

Perhaps if we could prevent dendritic pruning we could investigate the differences between mitral
cells of the same age but only with differences in dendritic architecture? To do this we controlled the
electrical activity of mitral cells, using channel rhodopsin 2. Specifically we cuase mitral cells to fire at
the same rate as stage | spontaneous activity (Fujimoto, Leiwe, et al 2019). To do this we developed
a method of hand-rearing pups. However, we did not find any significantly different changes in the
pruning of mitral cells despite the pattern of electrical activity changing (figure 6).

While disappointing, this
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Figure 6 — Spontaneous activity patterns are not necessary to
control mitral cell dendrite pruning
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