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Abstract Sniff synchronous spiking Population correlations
Rodents sniff to sample odors, enabling them to actively sense the chemical
world. These odor samples support the identification of objects, as well as the F : . : :
localization of events in space and time. However, there is no receptor for place or | Pre injection | Post Injection Hippocampus Olfactory bulb 150
time. To enable goal-directed behavior, mice must contextualize odor information Hippocampus  Olfactory bulb Hippocampus  Olfactory bulb
with signals about when, where, and how they sniffed. Recent work from our lab B 100
has shown that neuronal activity in the olfactory bulb (OB) reflects spatial _
location and breathing rhythms. Here, we asked how these contextual signals E E £ >0
depend on feed-forward input from olfactory sensory neurons (OSNs). We o & <
simultaneously recorded from the OB and hippocampus area CAl in freely C C =
foraging mice before and after injecting methimazole (MMZ), a drug that ablates vl s | S e ) k S o
OSNs. We show that OSN input is required for the synchrony between sniffing and = | - E T L >
local field potentials in the OB and CAL. Further, MMZ injections eliminate neural 2 2 ~100
correlates of breathing and movement while leaving spatial correspondence - -
largely intact. Building on previous findings that sniffing synchronizes brain and £ £ -150
behavioral rhythms, our work suggests that sniff synchronization may influence A A 'iopositign (mfno)
internal models of self and environment.
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* Splke Sortmg in Kilosort4 manual curation in phy2 MMZ disrupts single unit tuning in OB and CA1 to sniffing parameters. Tuning é 1073~ O | > 1 & -~ g e 100mMSs ﬁring rate
» across 4 mice we recorded from 186 OB and 827 CAl sing[e units, combinations were estimated using a poisson generalized additive model (PGAM)! in 0 L0-5- - _ i vectors
. . which a basis of spline functions for each parameter was fit to the spike counts in 6ms < = b b
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spectral density estimated using Welch’s method in 4s windows. B) Rasters are
constructed by aligning 1s epochs of LFPs to inhalation times and using color to represent

amplitude. Rows are sorted such that the slowest sniffs are at the bottom, and the fastest MMZ disrupts single unit tuning in OB and CALl to spatial parameters. M represents
are at the top of the rasters. movement, P spatial tuning, and S sniffing parameters including rate, time and phase.
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