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Simple and Effective Generation of Cell-based Assays for lon Channels, Transporters, and Kinase Screening qu( Y'I'e
In Biologically Relevant Cells Using Scalable Transient Transfection
Qin (Ching) Chen, James Brady, Karen Donato, Meg Duskin, and Madhusudan Peshwa. MaxCyte, Gaithersburg, MD, USA.
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' g three cell types. B). lodide flux assay response to negative control (DMSQO) and modulator. C).Transfection
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* Measured @ 0 mV in simple depolarizing step protocol \‘\ ~ and one negative compound in CFBE cells. D). High Z' factors (0.4~0.8) over 50 plates demonstrate the
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| | B). HEK293 cells transfected with a Nav1l.5 expression plasmid (1.5 pug/1E6 cells) were cultured for 48 hours, and High Content Screening of CK1/mPER-Transfected COS-7 Cells
The MaxCyte STX® and MaxCyte VLX® Transient Transfection then they were either assayed using the Sophion QPatch or cryopreserved. Cryopreserved cells were assayed _ _ _ _ _
Systems use fully scalable flow electroporation for rapid, highly efficient immediately after thawing. Comparable assay results were achieved with freshly transfected and frozen cells. C). Robust HCS Kinase Assay Following Co-transfection with mPer3-GFP & CK1 Plasmids
transfection. Representative plots for Sophion QPatch assays show expected current levels and response to TTX block.
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Mg cote Bl gt " Ty i el 1 \ y e g Fl_gure 3. Pharmacc_)logy As_s.ays with Tranmenﬂy Transfecte_d Cells. A). CHO K1 cells transiently transfected Figure 6. High Content Screening of Casein Kinase Modulators using Transiently Transfected COS-7 cells.
axLyte Electroporation. len aifferent cell types were transiecte with a K,1.5 plasmid were incubated with varying concentrations of three compounds and assayed on the : : : -
ith 2 1a/1E6 cells of bGEP DNA using th iate MaxCvte STX v _ ) : _ ) A). COS-7 cells were co-transfected with mPer3-GFP & CK1 expression plasmids then treated with CK1 modulator
wi 19 Celis oI p using the appropriate Max_Lyle PatchXpress. Representative sweep traces of K, 1.5 current in response to increasing concentrations of the : : : : 0% bl
I 24 h P I ined f I T _ N _ _ _ : and control compounds. Imaging of treated cells using Cellomics ArrayScan VTi shows 100% inhibition of
protocol. ours post transtection cells were examined for ce capsaicin (left). 1C5, values were consistent with data obtained using a stable cell line and reported values in the ohosphorylation (GFP-negative nuclei) in response to the inhibitor compound (HPE) but no changes in nuclear GFP
viability (% cells excluding propidium iodide, Pl) and transfection literature (right). B). MaxCyte-transfected cells showed higher seal resistance and percentage of expression - o - - - -
efficiency (% cells GFP+) using FACS analysis 410 libid f 4 cells. D btained f onWork 5 £ BIOF levels in response to control compound (ZPE). B) Assay sensitivity can be adjusted easily by increasing the DNA
' compared to lipid-transtected cells. Data obtained from lonWorks Quattro. Data courtesy of BioFocus. concentration in the electroporation reaction (left panel). Control cells transfected with GFP showed no changes in
nuclear GFP levels, whereas cells co-transfected with mPER-GFP and CK1 exhibited loss of nuclear GFP in
response to a CK1 modulator (right panel). C) Comparison of MaxCyte electroporation vs. lipid transfection shows
a larger assay window for MaxCyte transfected cells. Data courtesy of Pfizer, 235 East 42nd Street
Summary Calcium Channels FLIPR Assay NY, NY 10017
* MaxCyte electroporation enables rapid transfection that yields Co-transfection of 4 Plasmids for Modulator Studies with Ca, Channels Primary Cell Transfection
high cell viabilities & transfection efficiencies with a variety of cell _ _ _
lines commonly using for cell-based screening, as well as primary — 4 different Ca,, pore-forming a subunits(Ca, 1.2, Ca, 2.2, High-Performance Transfection of Primary Cells
2alle Ca,2.1, and Ca,3.2)
. . . — Modulatory B subunit High Primary Cell Viablility and Transfection Efficiency Using MaxCyte Electroporation
« MaxCyte electroporation can (co)transfect multiple expression y B d y y y J y P
plasmids to generate functional ion channels and to enable — Modulatory a206 subunit
transporter, and kinase assays with sensitive performance In — Inward rectifier potassium channel (Kir2.1) to allow Cell Type Efficiency Viability
compound screening. modulation of resting membrane potential by external K* Human Fibroblasts 95% 95%
« MaxCyte transient transfection provides a rapid and cost-effect | | | - Human Myoblasts 90% 90%
alternative to stable cell line generation for assay development. . 00 Verapamil . Human Mesenchymal Stem Cells 80% 80%
MaxCyte transfected cells show comparable assay performance E o] [ St iedipine E oo | P Human Dendritic Cells 50% 80%
to stable cells in ion channel assays. L e Human Lymphocytes — B Cells 85% 90%
- MaxCyte offers seamless scalability and minimal impact on cell i f R L Human Lymphocytes — T Cells 50% 70%
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assays or cryopreserved for use in future downstream functional

e (RFLUSs)
(RFLUSs)

assays without a significant loss in expression or performance.
. Pre-optimized, cell-type specific electroporation protocols enable ® | [pE— Fllgurgd7. ngdhly Igllelgle;f _T_ransfectlon ofdPrlrr;/ary ﬁ:eI(ISSI:.P'I;abIeZ:4 F\;]esults of tra}nsfectlng prlrr.larybglglls W|$ DI\IIIA
rapid and easy assay optimization via fitration of DNA S A Pt s s e J e A A prastivie SEotifiy BEn: ETIEIENEY STPIESSEY a8 7 £=rs AL 24 1IoUrs post electroporation, VIablity as 7 Ce'ls
concentration Timo (s Time ) Time 300 rime o0 excluding propidium iodide. A). Human Skeletal Muscle Cells (hSkMCs) were isolated from adult biopsy samples
| Ts b es R oriensiected cavszparazo izt Untranstected and transfected with 2 pg/1E6 cells of pGFP. Cells were either examined 1 day post EP (fresh) or cryopreserved

post EP and examined 1 day following cell thawing (frozen). GFP expression was assessed via microscopy and
FACS analysis. B). E18 rat hippocampal, cortical and ventricular neurons were electroporated with either O or 2
Lg/1E6 cells pGFP. 5 days post EP cells were assayed for cell viability and GFP expression. Cell viability was

Figure 4. Co-transfection of 4 plasmids for Cav Channels Assay. HEK cells were transiently transfected with
different Ca, pore-forming a subunits (Ca,1.2, Ca,2.2, Ca,2.1, and Ca,3.2), a modulatory [ subunit, a
modulatory a2d subunit and an inward rectifier potassium channel (Kir2.1). FLIPR assays performed using

MaxCyte, Inc. Calcium-4 No Wash Kit (Molecular Devices) showed robust calcium influx in all four sets of transfected cells in greater than 85% with approximately 50% of cells positive for GFP expression.
Tel: (301) 944-1700 ChanTest Conference, May 2014 response to modulation of membrane potential. Response to inhibitor compounds was also seen in all four sets
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