Rapid generation of cells for ion channel assays: efficient, large-scale transfection using the MaxCyte® STX™ system, -~ I\/Ia)(sy-l-e®
convenient cell culture using Corning® HYPERFlask™ vessels, and robust target activity assayed by the Sophion QPatch. |
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Abstract Rapid and Scalable Approach to Generating Cells for lon Channel Assays Robust Sodium Channel Activity in Transiently Transfected Cells
Expansion in HYPERFIlask Vessels and Transfection via Flow Electroporation High expression and strong currents detected by Sophion QPatch
The MaxCyte® STX™ Scalable Transfection System uses a proprietary flow
electroporation technology that can transfect up to 1E10 cells with target, reporter and _ A. Na,1.5 Activity 48 hrs post electroporation B. Sweep Plot
protein expression plasmids, as well as other molecules, in less than 30 minutes. | _
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technology, which utilizes a gas permeable film to provide gas exchange between the HYPERFlask Kv1.3-GFP fusion protein, load into CL-2 culture 24h and cryopreserve Qpatch 250 28 S 35 s 7
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space-saving, 10-layer film design results in 1720 cm? cell growth surface area, which | 200 - - 28 - T T e
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transfected with a plasmid encoding a K,1.3-GFP fusion protein exhibited good seal MaxCyte STX CL-2 Processing Assembly Principle of Operation C. It Plot
formation and strong potassium currents following large scale electroporation and Figure 5. Analysis of Na,1.5 ion channel activity. saline saline [2prgﬁw
cryopreservation. lon channel activity was assayed on the Sophion QPatch automated Cells were transfected with four concentrations of a
patch clamp system. High viability and consistent levels of expression were obtained in plasmid encoding the voltage-gated sodium channel =1
three Independent large scale electroporations, illustrating robustness and Na,1.5 (kindly provided by Thomas Jespersen, Copenhagen 7
reproduciblility of the transfection process. These results demonstrate that the MaxCyte _ University). Transfected cells were cultured for 24 hrs at ]
STX system offers a time and labor saving alternative to stable cell line generation for e 37°C. Half were transferred to 28°C and half were
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02 Co, assays in single hole mode showed good expression "~ SweepTime[s]
. ?(t)irtgerﬁiﬂgﬁgg SInoie s design prevents * A"Flaskette” is a cell culture compartment and robust currents in all four sets of cells. Optimal D. IV Plot
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* Scalable traditional 175 cm? flask. In this experiment, five HYPERFlask vessels yielded sufficient cells
for three large scale transfections (3E8 cells per sample). Transfections with a K,1.3-GFP ; NHIVE
Figure 1. MaxCyte® STX™ Scalable Transfection System. The MaxCyte STX uses expression plasmid were performed with the MaxCyte STX system in sterile, single-use CL-2 épaolyrselzec;:c/al\,l[%’:(;E)O'ggtrl]\gtt?/nquiri)ihéﬁgéﬁglsgizfﬁd and Frozen Cells
a proprietary, scalable electroporation technology to (co)transfect a variety of cell processing assemblies. Following a 20 min. recovery, cells were returned to a HYPERFlask, yop y
types, including primary cells, with DNA, RNA, siRNA, proteins or other biomolecules cultured for 24 hrs and cryopreserved in 90% FBS/10% DMSO. A. Na,1.5 Activity Before Cryopreservation B. Na,1.5 Activity Post Cropreservation
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A. FACS Analysis Prior to Cryopreservation B. QPatch Assay with Frozen Cells Figure 6. Na,1.5 channel activity in freshly transfected & cryopreserved cells. HEK
o 293 cells were transfected by static electroporation with 150 pg/mL of a Na,1.5
f g %; current vs. voltage, activation phase expression plasmid. Transfected cells were cultured for 24 hrs at 37°C. Half of the cells
S : 51 8% Transfection #1 = were transferred to 28°C and half were kept at 37°C for an additional 24 hrs. Cells were
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QPatch Instrument QPlate liquid handling oFF Current vs. votage, tal current 61% and 60%, respectively. Levels of transfection efficiency and average current levels
Bottom  Top Capillary o channe é e ' = were also consistent between the freshly transfected and frozen cells.
%I'I\:tnnel %T:tnnel S; -extracellular Breather % SE’ )Ni Trans_fection #2 %
/ H Sl 3 S
/ / Waste wo o< j% u m m a.ry
R 5 . 000 "10% 10! 102 10° 10 =
Fecelant o : V:n:/)t » Corning HYPERFIask vessels and MaxCyte’s scalable electroporation technology
— S g | 2400 pA T —_— enable the rapid generation of large numbers of cells for ion channel assays with
\ 5 d sranstection & minimal consumption of resources.
ntraceliular 3 3 = e g - MaxCyte’s flow electroporation process produces consistent and reproducible
QPlates | o i e > E , results. Transfect_ed ce!ls exhibit high viabllity, robust transgene expression and
e o g memy  som good membrane integrity.
Figure 4. Analysis of GFP expression. viability and ion channel activity in HEK cells * Cells transfected with either potassium or sodium channels formed tight seals and
Figure 2. Sophion QPatch system. Sophion provides advanced products and transfected with K,1.3-GFP DNA. HEK 293H cells were harvested 24 hrs post electroporation ?Xhlblteg LObUSt currents on the Sophion QPatch. Assay performance was not
integrated solutions for ion channel drug discovery and safety testing. Sophion’s with a K,1.3-GFP expression plasmid using MaxCyte flow electroporation. A. FACS analysis of Impacted by cryopreservation.
unique QPatch automated patch clamp system has an integrated cell preparation and GFP expression and viability prior to cryopreservation showed reproducible levels of
QPlate exchange facilities enabling several hours of unattended operation. The QPlate transfection efficiency and high viability in three sets of transfected cells. B. Representative d 4 Max 'I-e® Tel: (301) 944-1700
microfluidic system enables fast liquid exchange and allows testing of multiple data generated on the Sophion QPatch in single hole mode with thawed cells illustrate that el y info@maxcyte.com
compounds or increasing concentrations on the same cell. cryopreservation does not impact the performance of transfected cells on the QPatch platform. Correspondence: Jim Brady at jamesb@maxcyte.com WWW.maxcyte.com
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