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CHOZN Cell Transient Transfection

• CHO, HEK, NS0, Vero & Insect cell compatibility

• Streamlined scalability requiring no re-optimization

• Rapid & simple to use

• High efficiency & high cell viability

The MaxCyte STX® and MaxCyte VLX® Transient Transfection Systems use
fully scalable flow electroporation for rapid, highly efficient transfection with
very high cell viability post transfection. Transfected cells support gram scale
production of antibodies and proteins for efficient biotherapeutic development.

MaxCyte STX®

5E5 Cells in Seconds
Up to 2E10 Cells in <30 Min

MaxCyte VLX®

Up to 2E11 Cells in <30 Min

MaxCyte, MaxCyte STX, and MaxCyte VLX are registered trademarks of MaxCyte, Inc. PEGS 2016  ©2015 MaxCyte, Inc.  All Rights Reserved.

Abstract

To reduce early stage development costs and lower late-stage
attrition rates, many biopharmaceutical companies are using
transient gene expression (TGE) rather than stable cell lines in
their preclinical work. Another method for lowering costs and
reducing poor candidate selection is being able to work in the
cell line of choice during discovery. The MaxCyte STX®
Scalable Transfection System offers a universal means of
flexible, fully scalable, high efficiency transient gene
expression. From a single CHO transient transfection,
MaxCyte electroporation is capable of producing multiple
grams of antibodies in addition to bispecifics, and other
recombinant proteins. In this poster, data are presented from
a comprehensive analysis (VCD, protein quantitation, SDS-
PAGE, and N-glycan) on proteins from CHOZN® cells
transfected on the MaxCyte STX. In addition, data comparing
protein quality in transiently and stably transfected CHOZN®
cells will be presented.

CHOZN Cells and MaxCyte System Offer High Productivity and Rapid Results

Product Quality and Functional Activity
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High Transfection Efficiencies in CHOZN® Cells
GFP Expression in CHOZN Cells

MaxCyte Flow Electroporation Systems
Large-scale Transient Transfection

mAb Expression Plasmid Fc Fusion Protein Expression Plasmid

Platform Versatility
Multiple Protein Formats Expressed with STX-transfected CHOZN®
Cells
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Sample # and Day

IgG titers

Day 5 Day 6 Day 7 Day 8

Glucose feed

complex feed

Samples

#4,5,6 CHOGS + (Control IgG)
#7,8,9  CHOGS + (pCLE209-simple fed)
#10,11  CHOGS + (pCLE209-complex feed)

High Antibody Titers Achieved with MaxCyte
“Out of the Box” Efficient Transient Expression in CHOZN Cells

All samples are from day 8

10/10 refers to ratio of 2X sample buffer to 
protein sample (v/v)

1. sample 7; unpurified 10/10
2. sample 9; unpurified 10/10
3. Sample 11; unpurified 10/10
4. Sample 7 prot. A pure 10/10
5. Sample 9; prot A pure 10/10
6. Sample 11; prot A pure 10/10
7. Sample 7; prot A pure 10/5
8. Sample 9 prot A pure 10/5
9. Sample 11 prot A pure 10/5
10. Sample 7; prot A pure 10/4

Run on Novex 4-20% SDS 
PAGE Tris Glycine gels

Stained with Coomassie Blue 
G-250

Gel Analysis of Protein Quality and Titer
50Kda Heavy Chain and the 25Kda Light Chain Are Clearly Seen

Protein Quality of Stably vs. Transiently Produced IgG
Feeding Protocol Had Greater Impact than Production Method
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No Difference in Purity Seen with MaxCyte System
Gel Analysis Shows Little Difference Against Previously Generated 
Material
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CHOZN®/Maxcyte Show Expected Activity
Potent Anti-Inflammatory Activity Present

Summary

• MaxCyte offers a flow electroporation-based platform that is fully scalable for 5E5 cells to 2E11 cells, allowing for production of milligram to multi-gram quantities of protein.

• The MaxCyte STX transfection system enables rapid transient transfection of CHO cells with cell viability & transfection efficiency typically greater than 95%.

• MaxCyte electroporation and the CHOZN cell line enabled high transfection efficiencies (nearly 100%) at 48 hours post transfection.

• High antibody titers were achieved with minimal process optimization in transiently transfected CHOZN cells following electroporation with the Maxcyte STX.

• An Fc fusion protein expressed transiently in STX-transfected CHOZN cells had expected product attributes and biological activity.

• Feeding protocol had a greater impact on differences between stably and transiently produced proteins than whether they were produced transiently or stably.

Figure 2: Expression plasmids for transient protein production. CHOZN® cells
were transfected via static electroporation (8E7 cells per condition) using the
MaxCyte STX. Transfected plasmids consisted of cDNAs for human IgG heavy
and light chains or an Fc-fusion protein cloned downstream from the human
cytomegalovirus major immediate early promoter in vectors optimized for
expression with CHOZN® cells. In addition, CHOZN® cells were transfected with
a bicistronic hIgG1 control plasmid that was not optimized for use with CHOZN®
cells. Transfected cells were cultured in shake flasks with ExCell® CD Fusion
medium (Sigma). Cultures were batch fed with either a simple glucose feed or
with a more complex mixture of amino acids, sugars and hydrolysates.

Figure 1: FACS analysis of GFP expression. CHOZN® cells transfected with
two different concentrations of a CMV-GFP control plasmid (1 ug or 1.5 ug of
DNA per 1E6 cells, respectively) were assayed by FACS at 24 and 48 hr post
electroporation. Both sets of transfected cells showed >99% GFP expression
at 48 hr. Cells transfected with the higher DNA concentration exhibited
higher mean fluorescence intensity, illustrating that STX users can control
expression simply by varying the loading agent concentration.

Figure 3: Analysis of IgG titers in transiently transfected CHOZN® cells.
Conditioned media samples were collected at four different time points post
transfection, and mAb titers were quantified by interferometry using a Protein
A probe. CHOZN® cells that were transfected with a compatible vector and fed
with glucose yielded antibody titers exceeding 350 mg/L.

Figure 4: SDS PAGE analysis of transiently expressed IgGs. Bands of the
correct size for hIgG heavy and light chains are clearly evident on a reducing,
Coomassie-stained gel loaded with unpurified media samples and Protein A
purified samples. No additional bands are evident in the purified samples,
indicating good protein quality

Figure 6: SDS PAGE analysis of purified Fc fusion proteins. Following
electroporation of CHOZN® cells with an expression plasmid encoding an Fc
fusion protein, clarified media samples were loaded onto a 1ml rProtein A
Fastflow HiTrap® column (GE) at room temperature. Gel analysis of purified
proteins expressed by transiently transfected cells showed quality and size
attributes consistent with those of a reference protein.

Figure 7: Transiently produced r-protein has potent anti-inflammatory
activity. Donor T cells were challenged with an inflammatory substance
either plus or minus the addition of various input quantities of the
recombinant protein. Transiently produced material from the CHOZN®
/MaxCyte system had the expected anti-inflammatory activity as measured
by an overall decrease in IL1b secretion.

Figure 5: Glycan analysis of recombinant IgGs. Three sets of transfected
CHOZN® cells were cultured in shake flasks with identical base medium. Cells
were fed with either a simple glucose feed or a more complex feed solution.
Glycan analysis was performed via mass spectrometry on the transiently
produced proteins and on a reference protein generated from a stably
producing culture in a bioreactor with optimized growth and productivity
conditions. Independently transfected cells cultured with the same feed
showed consistent patterns of post translational modification.
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