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Discussion

Introduction Background

Successfully localizing foodborne odor sources is paramount to the survival of mice Distance From Spot Affects Velocity During Odor Source Localization > As evidenced by Figure 7, the exploration ratio varies Diaaram of Exploration Ratio
and many Other SpeCIeS |V|IC€ are able tO SUCCGSSfU”y f|nd Odor sources on an Open - 30p with Spot location. This will need to be accounted for g p
E I Figure 4: (LIU et aI., BiORXiV) . . . . (nose displacement > body displacement)
field spot-finding task. Despite the complex nature of a natural odor stimulus, g _ 2 In previous odor source spot localization experiments conducted by our lab, when investigating behavioral measures related to head
behavioral strategies employed by mice are surprisingly consistent. But how do these 2 0 data suggests that during successful laps, nose velocity decreases within movements and orientation, such as casting.
. . . " “ . . . . . © © — i i i . . .
behaviors change if we introduce additional “noise” to this navigation task? Here, we . B SroUiging | | <0cm ofine spot. ThiS decrease Is ot observed during unsuccessiul 1aps. > A decrease in velocity is observed after 10mW
. . . . © 15 . .
use randomly timed optogenetic stimulation of the olfactory bulb to perturb mouse S I vy stimulation, but not after OmW. The effect seems to be
behavior. Optogenetics is a powerful tool that can selectively activate specific types of sistance from sport (cm) greater further away from the spot (Figures 5 and 6)
neurons in the olfactory bulb using light pulses. We are interested in how this Prior work in ouhr lab suggests that Ve'°C:cty| Idecrle:gses
“optogenetic noise” introduced in the olfactory bulb changes behaviors during this when close to the spot during a successtul lap (Figure
task. Resu |tS 4). qu§|bly, mice could be slowmg down as a r_esult qf ,,osed,sp.acement<bodyd,splacemem
perce|V|ng d |OCa| OdOr source durlng 10 mW StImU|at|On, F|gure 8: When Nose d|3p|acement IS
: : : : : which may be context (i.e. distance) dependent. less than or equal to body displacement,
M eth Od S VelOCIty TranS|entIy Decreases followmg 10mW Stimulation y . ( : ) P mouse travels in a straighter trajectory.
» Our observations concerning VeIOC|ty suggest that These example trajectories illustrate what
32 o "Optogenetic Noise™ has less of an effect when the tahn exploratioEtr?tiokﬁJLeater :}han antd less
- — : - — o mivonly : an one might look like in the position
H.eterozygou_s M7_2-CR RFP QMP mice (n —.3) were Implanted with a_’I .25 mm - _?umn?wmﬁiid " | | mouse is close to the_ rgal odor source. data. Diagram is consistent with previous
diameter optical fiber. We utilized stereotaxic coordinates, as shown in Figure 1, to 2 30 A — N ( | :gm a?}g . »More in depth analysis is needed to investigate complex  data showing that “casting” (see Figure 7)
ensure that the ferrule was placed centrally over the dorsal surface of the right > NN A é - r\\/\ i | | —10mW Mixed behavioral measures, such as success rate or lateral L”SEEZ?&?;ZS@?J?T&Zﬁ’.ﬁ;‘i.ii“;i ;he spot
olfactory bulb. E . \ g A Ve :\/\ >~ " N SN ;/\ N < 4 C head movements relative to body position.
g | s a\\V
Figure 1A: (From mouse atlas) Stimulation of the dorsal Figure 1B: (Dorsal view) Ferrule was implanted in a hole % ‘ § 26
olfactory receptor neurons will occur at the position marked drilled in the skull at the position denoted by the red dot. = 2 | F t D . t. - “V. t I S t”
' : uture Directions: “Virtual Spo
© I
o4 l L 1 1 1 1 1 22 ! 1 1 | 1 1 1 1 After the completion of the “optogenetic noise” experiments, we wanted to see if mice could
R O (0-)5 s 2 L 'O-tf? 0 ) (0)-5 1 1.5 2 1 | ytilize a spatially-varying optogenetic stimulation gradient to navigate to a “virtual spot”.
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| | P | | Figure 5B: The decrease in Velocﬁy during 10 mW stimulus is more This was achieved by varying stimulation amplitude as a function of distance from an odor
Figure 5A: During a 10 mW stimulus, we see a decrease in pronounced when the mouse is farther away from the odor source. source. We then tested the mice on trials in which there is no actual odor source, only the
mean nose velocity. This effect is not observed for 0 mW The effect is not observed during 0 mW stimulation. A subset of “virtu aI. spot ” ’
stimulation during both mixed and 0 mW only trials. position data (greater than or equal to 50 cm distance from spot pot.
location) was used in this measure. 4
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: : ‘ ] I VI NEGEIAN Figure 6A: During 0 mW only trials, no significant changes Figure 6B: During mixed trials, no significant changes in fgﬁﬁzs:fsilguzf\sllr?;tlnﬂoe;g_onpc;toagcetzzlt|gds;|rn;léljloeni:r;rzllstleﬁ[e gradient po(;*welr l(;iastrist?tis:?]r(l)r\?vinazovaese on e
No Stimulation Zone . - 7 _ in mean nose velocity occur after 0 mW stimulation. mean nose Ve|ocity occur after 0 mW stimulation. . . . .
IR LED lighting IR-Sensitive Camera — Veloaity overall decreases closer to the spot, which is We hypothesize that these changes in laser amplitude are being perceived by the mouse
(along all edges) consistent with Figure 4. as changes in odor intensity. In analyzing the position data of these trials, we aim to
. . y y
. 10 mW Mixed Subtraction: 10mW — OmW Mixed provide insight about the behavioral measures of odor source localization and navigation
We have developed a program to track body and Nt - B B through odor environments where the distribution of the salient stimulus is controlled.
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learning program LEAP. The extracted positions are s 20 20g  F @ 3 and Nathaniel Urban. “Mouse Navigation Strategies for Odor Source Localization.” BioRxiv, January 1,
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Involved in olfactory navigation, such as changes time peri-stimulation (s) me peristimuiation (<) Pereira, Talmo D., Diego E. Aldarondo, Lindsay Willmore, Mikhail Kislin, Samuel S.-H. Wang, Mala Murthy
in velocity and orientation. Figure 6C: During mixed trials, A decrease in velocity after 10 mW Figure 6D: We subtracted the 0 mW Mixed from the 10 mW - and Joshua W. Shaevitz. “Fast Animal Pose Estimation Using Deep Neural Networks.” Nature Methods 16,
stimulation only occurs further away from the spot. Mixed to further illustrate that there is a significant difference in
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1.Mixed (0 mW & 10 mW laps, chosen
randomly)

2.0 mW only (control; 0 mW for all laps)

Laser parameters for Trials:

* Pulse duration fixed at 50 ms

« Stimulation frequency is between 0.5-
3.0s, chosen randomly -

o Stimulation occurred in “Stimulation Figure 3B: View of our program tracking nose

_ _ _ _ Smear, Matthew, Roman Shusterman, Rodney O’Connor, Thomas Bozza, and
Exploration Ratio Varies by Spot Location Dmitry Rinberg. “Perception of Sniff Phase in Mouse Olfaction.” Nature 479
(October 12, 2011): 397.

s5S Saan Sa— — 1.01 Figure 7: The "Exploration Ratio”, or ratio of nose
displacement to body displacement, varies according to the
location of the spot. We hypothesize that this may be
attributed to the tendency of mice to explore the field in
counterclockwise patterns, and that lateral head movements
relative to body position, or “casting”, increase closer to the

Acknowledgments

spot during successful trials (Liu et al., BioRxiv). | would like to acknowledge my funding support from the CNBC Undergraduate Fellowship in

Juswiaoe|dsIp
Apoq / Juswaoe|dsip aSON

Th bers to the riaht of each soot denote th bor of Computational Neuroscience, as well as acknowledge the guidance and training provided by the
| | capture radius of the spot (shawn In rec) e e e o e UPNC of the CNBC. | would like to thank various members of Urban lab for their assistance and
Zone,” as shown in Flgure 2A capture radius of the spot (shown in red) trials, n, collected for that spot. The size of each circle is

proportional to the standard deviation. technical advice on various aspects of the project. | would also like to thank Michael Chiang for his
guidance on surgical techniques.




