Mimicking nAChR using the prokaryotic homolog ELIC
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AChRs, short for acetylcholine

Ligand binding site

Oocyte preparation: Fresh oocytes are collected from Xenopus
laevis frogs and kept in Petrie dishes. A collagenase treatment is
then performed in order to release said oocytes from the lobe-sac

Following the results obtained during this UROP placement, we are
inclined to believe that the L308W mutation found in the M4 domain,

receptors, are found in the .. Y5385 5/ coolt Hszf’"\\i\ , in ELIC, causes a left shift. This is demonstrated as we notice oocytes
neuromuscular  system, the C*“‘gg};mﬁj Q;%f:\ /0 and to remove the follicular layer of cells that surrounds them. They carrying this specific mutation require lower concentrations of
central nervous system, as well 2 LTI TP are then kept in a solution of ND96+. cysteamine in order to open their ion channels. As shown in the
as the peripheral nervous &7 L K3 ‘Sifaﬁi.i?i?é’i }; 3[": X results, we see this gain of function as we begin seeing peaks for
system, more specifically the <<\})j; RNA injection into oocytes: A HEKA temperature controlled pipette mutated oocytes around the 0.2mM cysteamine concentration mark

whereas the wild type oocytes only begin showing peaks at the

autonomic nervous system. It is puller is used to pull a glass pipette in order to obtain two fine

part of a superfamily of proteins b &éﬁ}}"é "Acrap tipped pipettes. Next, tweezers are used to break the tips in order 0.4mM cysteamine concentration mark.
called pLGICs  (pentameric / e = \ to create a small hole. Following this, mineral oil is inserted into the
ligand-gated ion  channels), YHHF—— f; , ; pipette using a syringe the pipette is placed on a nanoject Il micro-
which also include receptors for 80— @/ s 7 injector. Lastly, a specific RNA solution is drawn in to fill the pipette : .

. . . . Preterming \ o & / . - . : : Due to a lack of time, | was unable to test oocytes carrying the
serotonin, amino butyric acid, QR = and it is then injected into the oocytes, which are incubated for at . . LT

. L308C mutation. Doing so would allow us to fully determine if ELIC
and glycine. There are two types least a day.
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mimics NAChR regarding the mutation and could be done in a future

of AChRs, which are nAChRs,
study.

short for nicotinic acetylcholine receptors, and mAChRs, short for
muscarinic acetylcholine receptors. As the names suggest, nAChRs are
responsive to nicotine whereas mAChRs are responsive to muscarine.
We are particularly interested in the nAChRs, which can be located at
neuromuscular junctions and at synapses between neurons. They are
ligand-gated ion channels. When acetylcholine, the natural agonist, is
bound to the nAChR, a flux of ions is permitted to cross the cellular
membrane, which can result in a depolarization and therefore a
muscle contraction or a cognitive function.

Measurement of pLGIC whole cell current in oocytes: A 10x stock
filtered MES buffer is prepared using 10x 140mM NaCl, 10x 2.8mM
KCL, and 10x 2mM MgCl,. This buffer is then fixed to pH 7 and used to
create various solutions of cysteamine ranging in concentrations from
0.01mM to 6mM. These solutions are then used to fill all the syringes
attached to the two-electrode voltage clamp (TEVC) system. Once
this is prepared, the pipette puller is used to pull large tip pipettes.
These tips are filled with a 3M KCl stock solution and fitted onto the
voltage and current electrodes of the TEVC system. At this point, an
oocyte is placed in the flow chamber and is impaled by the pipettes.
Lastly, the buffers are allowed into the flow chamber one by one
and, using lab scribe, the oocyte’s membrane potential is measured.

CONCLUSION

In conclusion, we were able to recreate the C418W mutation in ELIC,
which became L308W. In doing so, we were able to determine that
ELIC does mimic nAChR regarding the tryptophan mutation.

Presently, we are only provided with a
cryoEM structure for nAChR, which has
a lower resolution then x-ray
crystallography. This makes studying
NnAChR much more difficult. However,
the x-ray structures for GLIC and ELIC
were recently discovered. As such, we
are trying to use these prokaryotic
homologs to understand the
mechanisms and functions that cannot
be probed with nAChR. While GLIC
and ELIC are both pLGICs, the study
focuses on the use of ELIC. ELIC comes
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Both nAChR and ELIC have four transmembrane domains ranging from
M1 to M4. Previous studies suggest that the M4 domain is the furthest
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