R =%} B xneE

219 5}

gt =¥ 2A%tE HX 7=

{2, Pasan Sepala Dahanayake?, ZQt&12”

o

Urhstm SEMASIY, T 7| WA B2

Detection of illicit substances using genetically engineered Drosophila as odor sensors

Yujin Shim?,

Pasan Sepala Dahanayake2, Anmo J. Kim'2*

Department of Electronic Engineering’, Department of Biomedical Engineering?, Hanyang University, South Korea
* anmokim@hanyang..ac.kr

Abstract

The fruit fly, Drosophila melanogaster, evolved a highly sensitive olfactory system to locate food or mating partners, as well
as to avoid harmful chemicals. The genetic and neural bases of its olfactory system have been dissected thoroughly in the past
couple of decades. By manipulating olfactory receptors with a gene editing technique, one can engineer flies that are
responding selectively to a limited number of target odors. Thus, the Drosophila olfactory system offers great potential as
biosensors for the detection of volatile compounds (VVC) of illicit substances in a wide range of applications. We developed
OrX-forward detection flies by replacing OR42b olfactory receptors, which normally respond to vinegar and cause flies to

move forward, with olfactory receptors “OrX”

that are sensitive to target VCs. We found high sensitivity and selectivity of

OrX-forward detection flies in response to target odors. We also developed a hardware and software platform, by which
collective locomotion of OrX-forward flies in response to sampled odors is analyzed in real time for the detection of illicit
chemicals. The developed system provides an inexpensive and user-friendly approach for the detection of illicit chemicals,
potentially replacing detection dogs in various public applications.
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