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The ligand-gated alpha7 nicotinic acetylcholine receptor (α7 nAChR) plays an intricate role as part 
of the excitatory cholinergic response in the nervous system. Due to its major function in not only 
serving a primary immune response but also its direct link to multiple neurological disorders, α7-di-
rected targeted therapies are critical in addressing an unmet need in health and human disease.  

However, the ability of the channel to rapidly desensitize after channel activation makes α7 one of 
the most difficult ion channels to study using both conventional as well as automated patch-clamp 
(APC) platforms. Recently, both 1Friis et Al. (2009) and 2Hao et Al. (2015) demonstrated that α7 can 
be studied on the QPatch.

This study further demonstrates that the Qube, the 384-channel high-throughput APC platform, 
can also be used to record the α7 nAChR. We thus clearly show the Qube as an extremely versatile 
instrument both in drug discovery and studying various ion channel biophysics. 

Conclusion

In conclusion, we present additional evidence that 
the Qube, the 384 channel high-throughput APC 
platform, can measure similar potencies of ACh on 
α7 (EC50 values ~71 µM), which previously was only 
available on the QPatch. We also present evidence 
that CODA-4 is a more potent agonist than acetyl-
choline. Moreover, we determined that CODA-A 
and CODA-B, two different α7/GlyR chimeras, 
show significantly less desensitization than the ho-
momeric α7 when assayed on the Qube. 
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Introduction

The isosmotic extracellular solution (305 mOsm/kg) contained (in mmol/L): 2 CaCl2, 1 MgCl2, 10 HEPES, 
4 KCl, 145 NaCl, 10 glucose, and sucrose was used to adjust bath solution osmolarity (pH 7.4; adjust-
ed with NaOH). Standard intracellular solution contained: 120 KF, 20 KCl, 10 HEPES, 10 EGTA (pH 7.2; 
KOH). Stock solutions of acetylcholine (ACh; 100 mM, Sigma) and nicotine (Nicotine; 10 mM, Sigma) 
were prepared in extracellular solution or DMSO, respectively. CODA-4 was provided by Coda Biother-
apeutics and prepared in extracellular solution. Coda Biotherapeutics also provided stable cell lines 
expressing homomeric α7 nAChR, Ric-3, and NACHO or different α7-nAChR/GlyR chimeras (CODA-A or 
CODA-B) in recombinantly expressed HEK293 cells. The cells were cultured according to Sophion A/G 
cell culture protocol in DMEM (D6434, Sigma) supplemented with 13% FBS, geneticin (1 mg/ml), and 
0.6 µg/ml puromycin). Cells were detached using detachin (Gelantis) prior to the assay.

The ligand-gated application protocol was setup using the Qube Viewpoint Software and data were 
analyzed on the Sophion Analyzer. After whole cell configuration was obtained, Vhold was -60 mV.

Materials and methods
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Fig. 1: Dose-dependent activation of Alpha7 nicotinic acetylcholine 
receptor (α7 nAChR) by ACh in stable GH3-hα7 cells using QPatch 
16. A. ACh responsive α7 traces to increasing concentrations from 
10.0 µM - 3.0 mM.  B. Normalized α7 currents as a function of ACh 
concentrations and Hill equation was fitted to the data with an EC50 
of 161.9±15.5 µM (N=6). Data are shown as mean±SEM (courtesy of 
Hao et Al., 2015).

Fig. 4: Representative α7 traces recorded on the Qube 384. A. 10.0 µM 
CODA-4 agonist elicited inward currents. B. Dose-response relationship 
(N=74). Data are shown as ±SD.

Fig. 2: Representative WT-homomeric (α7) traces recorded on the 
Qube384. A. ACh concentrations (41.2 µM-3.3 mM) evoked inward 
currents on the Qube 384 multi-hole platform: Cmpd 1 (41.2 µM), 
Cmpd 2 (123 µM), Cmpd 3 (370 µM), Cmpd 4 (1.1 mM), Cmpd 5 (3.3 
mM), Cmpd 6 (500 µM). B. Dose-response relationship (N=12). Data are 
shown as ±SD. C. A typical current vs. time plot demonstrating peak sta-
bility at 370 µM ACh. 

Fig. 3: Representative α7 traces recorded on the Qube 384. A. Nicotine 
concentrations (1 µM- 500 µM) evoked inward currents on the Qube 384 
multi-hole platform. B. Dose-response relationship (N=107). Data are 
shown as ±SD. C. A typical current vs. time plot illustrates rising current 
due to increasing nicotine concentrations: Cmpd 1 (30 µM), Cmpd 2 (1 
µM), Cmpd 3 (30 µM), Cmpd 4 (100 µM), Cmpd 5 (300 µM), Cmpd 6 
(500 µM).

Fig. 5: Acetylcholine-induced responses from 2 different chimeric 
CODA-channels, CODA-A and CODA-B. Figures A and B show cor-
responding ACh-induced inward currents from chimeric α7/GlyR CO-
DA-channels, specifically CODA-A and CODA-B, respectively. (ACh 
concentrations used in µM: 33, 111, 333, 1.1, 3.3, 10) C. Correspond-
ing dose-response relationships illustrate a large rightward shift for CO-
DA-A.
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