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1. World’s First Higher Education Institution Dedicated to Tea Opens in
Kenya ((ER RILIF¥¢ T 5 EE—Fr& TR AR MH K S-S E HLH)
& H e G William Samoei Rutolt -t [&) N IE XA SIS - BUHT S HOR 22 Be s 4e, LAl
AR 3 JE SRt A I R S HER AR AR A R o 15 B S RSO I AS SR
B R WM A K LK LIPTON Teas and Infusions 5 JE WEUM U #A1-K b 22 hn K 23t A
R, RE—BUIT RN S SR E NN KA 21530004 5 B AT %S b ez %
AR, PASCRAZE ORI CAT R, TR AR E AR, 3K RE 75 A 3Rk AT
TRINA . I )i [ B b SRS, 22 Bk i — 20 s i Je LAV R A A 42 17 1
JEPHAAE A B TR A X R ARV K
RJE: World Tea News [
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1. Gas-phase odor mixture quantification based on relative comparison
method using multiple olfactory receptors (3T 22 B3 524k AH XT L i1 i)
SHESARER)

/1. The gas-phase odor biosensors exhibit outstanding sensitivity and selectivity towards target
ligands. Current odor detections, however, were only operated under one or multiple separated
olfactory receptors (ORs) stimulated by a single component odor. Meanwhile, the nonlinear
characteristic, drift, and aging problems in biosensors were the main barriers for better
guantification performance. Here, we proposed a gas-phase odor biosensor for odor mixture
guantification based on relative comparison method using cell expressing ORs, the liquid thickness
control and liquid exchange maintained repeatable OR responses. We repeatedly compared the
known and its adjacent unknown odor response thus mitigating the biosensor drift interference and
sensor nonlinearity characteristic. We first conducted the odor quantification of one odor
component in a mixture of five odors. The existence of other odors did not influence the
guantification of Or56a towards geosmin component in the mixture. Then, two types of OR were
utilized for quantifying odor mixture with or without adding the OR label information to the
individual cells. With-label quantification was more precise and efficient than without-label one.
Lastly, we simultaneously expressed two ORs on one cell line for wider detection range and
guantified the mixture even if OR has cross sensitivity. We believe the odor mixture quantification
methods established in this study will extend the application scenarios of odor biosensors especially
in rapid on-site odor detection.

K¥E: Sensors and Actuators B: Chemical T

AT HBH:2024-02-15

4R - http://agri.nais.net.cn/file1/M00/03/6C/CsgkOWX7-aiAHGHOAGwWq0kqKOU0617.pdf
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2 . 10ORandLigandDB: A Website for Three-Dimensional Structure
Prediction of Insect Odorant Receptors and Docking with Odorants
(iORandLigandDB: B HS R A& =445/ T & 5S0R4-F X 8 M
i)

4. The use of insect-specific odorants to control the behavior of insects has always been a hot
spot in research on “green” control strategies of insects. However, it is generally time-consuming
and laborious to explore insect-specific odorants with traditional reverse chemical ecology methods.
Here, an insect odorant receptor (OR) and ligand database website (iORandLigandDB) was
developed for the specific exploration of insect-specific odorants by using deep learning algorithms.
The website provides a range of specific odorants before molecular biology experiments as well as
the properties of ORs in closely related insects. At present, the existing three-dimensional structures
of ORs in insects and the docking data with related odorants can be retrieved from the database and
further analyzed.

KRIE: Insects HAT

R AT H#:2023-06-15

4 3CEEHEE  http://agri.nais.net.cn/file1/M00/10/3E/CsgkOEGK9QOAVKA7ACIX4qCIBLA534. pdf

3. Gas Phase Odorant Detection by Insect Olfactory Receptor GEidE H
R, 32 A A ) SR SUBR)

f&j4-: The OR (olfactory receptor) with its high selectivity and sensitivity attracts many researchers
to apply it to numerous kinds of odor biosensors. Till now, the liquid phase odorant detection has
been well studied. However, most of the odorant molecules that scientists are interested in are
hydrophobic and exist in atmosphere. Meanwhile, some odorant samples to be detected are
precious and hard to collect. Here, we developed a gas phase odorant detection system using cell
expressing insect OR. We then tested it with target ligand as well as reference gas and obtained the
typical OR response. After this, we checked the influence of stimulation duration and liquid
thickness to it. Moreover, the detection limit and selectivity were confirmed by a series of
experiments. In addition, the sample concentration dependency was exhibited and a hypothesis
towards inhibition phenomenon was proposed. Lastly, a human sensory test was operated to
compare the performance of our system with human olfaction. In our system, only sub-milliliter
target odorant was enough to trigger the OR response. Altogether, these results suggest this odor
biosensor can be applied to gas phase odorant detection in multiple aspects owning to its detection
capability and rapid response.

3dR: IEEE Sensors Journal i)

RATHB: 2021-10-20

&34 http://agri.nais.net.cn/file1/M00/03/6C/CsgkOWX7900AR5OAELZ2r50tul967.pdf

4. Topology prediction of insect olfactory receptors (B H &5 Z/A K
FHTHM)

f#j41: Olfactory receptors are important transmembrane proteins that enable organisms to perceive
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odours and react to them. Structural understanding of insect olfactory receptors is scarce. In this
review, we discuss different transmembrane helix prediction methods, consensus methods,
topology prediction methods which can enable topology prediction of these proteins. We discuss
the current success rates by applying the algorithms on few G-protein coupled receptors of known
structure and olfactory receptor sequences and outstanding challenges. Finally, we discuss the
impact of topology prediction on biology and modeling of ORs.

SKIE: Current Opinion in Structural Biology

KA HP:2019-04-20

43048 http://agri.nais.net.cn/file1/M00/10/3E/CsgkOEGIRdiAOrHMABfpbSk4geY220.pdf
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1. Application of Insect Odorant Receptors for the Detection of

Human-Derived Odorants (& HSBRZ A NSRRI A B )

féj4: Insects can detect various odorants with high sensitivity and selectivity in accordance with
their habitat. The selection of appropriate odorant receptors (ORs) in insect species can enable the
detection of target odors. In this study, we developed a sensing element that detects human-derived
odorants by functionally expressing insect ORs in Sf21 cells. Using a database of olfactory
responses, we selected target ORs from two insect species, i.e., Drosophila melanogaster and
Anopheles gambiae, for introduction into Sf21 cells along with the calcium-sensitive fluorescent
protein gene GCaMP6s. Based on calcium imaging, Sf21 cells expressing DmelOR13a responded
to the human-derived odorant 1-octen-3-ol and Sf21 cells expressing AgamOR16 responded to the
human aging-related odorant Z2-nonenal. These results indicate that target odorants can be
effectively detected by selecting optimal insect ORs based on response characteristic data,
suggesting the potential to extend the scope of ORs used for sensing technologies to diverse insect
species.
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