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-Olfactory Receptors (ORs) are GPCRs, that are expressed on the 
surface of olfactory sensing neurons (OSNs), are the primary 
receptors responsible for detecting odors in humans. 

-ORs have an influential role in nutrition selection because they can 
alert an animal of nutritional food sources. 

-Fatty acids (FAs) are composed of a carboxylic acid with an aliphatic 
chain and can be either saturated or unsaturated. They are essential 
for survival because they contain the largest source of calories and 
have crucial roles in animal physiology. Animals need to be able to 
detect these FAs through smell to ensure proper nutrition.1

-CD36 is a scavenger receptor protein that functions in the high affinity 
tissue uptake of FAs and contributes, under an excessive fat supply, to 
lipid accumulation in animal adipose tissue.2 CD36 has been shown to 
be co-expressed with certain ORs and it has been hypothesized that 
CD36 has a role in lipid-sensing by the olfactory system.3, 4

-The objective of this project is to analyze the role of CD36 in olfaction 
via in vitro experiments and how it pertains to FA detection while also 
testing for OR/FA ligand binding selectivity. 
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Fig.1. The olfactory pathway in humans following exposure to an odorant and the signal cascade 
that follows the exposure

Fig.3. Vapor Glosensor
assay was used to measure 
OR response when exposed 

to FAs

Fig.4. FAs were selected based on their high prevalence in fatty foods consumed by animals, such 
as milk, adipose tissue, nuts, and seeds. Lauric acid was the only medium-chain FA, while the rest 

were long-chain FAs
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(1) Steps taken to select OR candidates for analysis  

Fig. 8. Or52m1 to responded to linoleic, palmitoleic, dodecanoic and palmitic acids
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-By conducting a wide screening, we were able to identify three highly 
potent receptors that respond well to FAs.

-We were able to identify novel OR/ligand interactions with the selected 
ORs. The data displayed that the ORs responded well to a large portion 
of the unsaturated FAs. This displays the biological relevance that 
animals need to detect these FAs that cannot be synthesized for 
survival. 

-When stimulated with FAs, CD36 did induce a higher response when 
added at certain ratios or OR:CD36. Additionally, we were able to show 
that CD36 interaction is OR specific and the levels of the response are 
varied.

-Future work can include repeating the the CD36 experiment but use 
individual FAs that showed a response from the OR/FA ligand screen, 
instead of the using the mixture of the FAs. This project can also be 
expanded to a larger in vivo study, to determine the OSN in vivo 
response to FAs to observe if mice detect these FAs and see how CD36 
affects the detection. 

Fig. 7. Or52m1, Or52e5, and Or52n2 responded to FA mixture when co-expressed 1:1, OR:CD36. 
Or6c9 show what no response looks like (1:1 ratio OR:CD36).

Fig. 9. Or52e5 also to responded to linoleic, palmitoleic, dodecanoic and palmitic acids

Fig. 10. Or52n2 responded well to palmitoleic and marginally to linoleic, palmitic, and dodecanoic acids

Fig. 12. Area under the curve shows shows that linoleic and palmitoleic acid induced the best response 
for the ORs, while oleic, dodecanoic, and palmitic acid acid had marginal responses (*p<0.05 after 

ANOVA and post-hoc analysis comparing response to no FA) 

Fig. 13. Or52m1 showed increased response with 1:0.5 and 1:1 ratios of OR to CD36

Fig. 14. Or52e5 also showed increased response with 1:0.5 and 1:1 ratios of OR to CD36

Fig. 15. Using different ratios or OR to CD36 for Or52n2 had no noticeable response differences
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Fig.2. Structural image of 
CD36 and the FA binding 

site on CD36 along with the 
transport tunnel for FA 

importation located within 
the protein

Fig. 5. UMAP from single cell RNA-Seq. 
data shows island of mature OSNs that 

are co-expressed with CD36

Fig. 6. Pipeline of how ORs were narrowed down for 
analysis

(2) Screen of the 3 selected ORs for FA ligand selectivity without CD36

(3) Individual ORs were tested with varying ratios of OR to CD36 

Fig. 16. Area under the curve shows that OR response is increased when there is a 1:0.5 and a 1:1 ratio of 
OR:CD36, with the best OR response being at 1:1; however, Or52n2 was unaffected by CD36 (*p<.05 after 

ANOVA and post-hoc analysis comparing response to no CD36 added)

Fig. 11. The image of area under 
the curve (AUC) analysis. Here, 

AUC indicates the sum of 
normalized luminescence from 

initial response to final response.
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AUC shows palmitoleic, linoleic, oleic, and dodecanoic acid as favorable ligands for the selected ORs     
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Fig. 17. Model hypothesizing how 
CD36 interacts with ORs. It is believed 

that when CD36 is bound to a FA it 
interacts with the OR via signaling 

pathways and enhances the olfactory 
response to FAs, like that of sensory 
neuron membrane proteins (SNMPs) 
in insects. It is important to note that 

CD36 is not required for OR activation. 
Yet, it is unclear how CD36 exactly 

interacts with the ORs to enhance their 
response.
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Or52m1 Fatty Acid Screen Results
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Oe52e5 Fatty Acid Screen Results
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Or52n2 Fatty Acid Screen Results
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OR:CD36 Ratios

Area under the Curve shows that Or52m1 and Or52e5 at 1:0.5 and 1:1 ratios of OR:CD36 have an 
enchanced response to FAs 
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Secondary screen results show Or52m1, Or52e5, and Or52n2 as potential canidates for testing

Or52m1 Or52e5 Or52n2 Or6c9
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Or52n2 does not appear to be affected by different ammounts of CD36

Or52n2 1:0 CD36 Or52n2 1:0.5 CD36 Or52n2 1:1 CD36
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Or52e5 with varying ammounts of CD36 shows a 1:1 ratio of OR to CD36 also increases OR response to FAs
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Or52m1 with varying ammounts of CD36 shows a 1:1 ratio of OR to CD36  increases OR response to FAs
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