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• Increasing plasmid purity significantly increases viral 
titer.

• Marginal differences in incubation period post-
transfection may not significantly influence viral titer.

• Higher cell viabilities prior to transfection could 
exponentially increase viral vector production.

IV. Conclusions
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• Gene Therapy seeks to treat diseases at the genetic level 
by inserting functional versions of genes into defective 
cells.

• Viral vectors are ideal gene therapy vehicles because of 
their:

- Diverse tropisms 
- Large payloads (5-9 Kb depending on the virus)
- Potential for stable gene transfer (integrating viruses)
• Viral vectors are commonly produced by transient 

transfection of plasmids into mammalian “packaging” 
cells.

• Currently, high cost of materials and low titers limit 
large-scale production of viral vectors.

• There is a need to better understand factors that 
influence virus production by transient transfection so 
that transfection efficiency can be optimized. 

I. Introduction 

• On average, 82.1% ± 10.6% of total viral gene copies extracted from transfected cell 
cultures were present in the supernatant.

• Fluorescent expression in cells was used to evaluate the affect of plasmid purity on 
transfection efficiency. 

• Increasing backbone plasmid purity had a nearly 10-fold increase in fluorescent 
expression of transfected cells.

• Samples lacking use of a transfection enhancer reagent had 10-15x fewer virus gene 
copies in the supernatant than samples that included use of an enhancer (Figure 2).

• 1-2 hour differences in incubation period do not appear to significantly influence viral 
titer (Figure 2).

• Positive correlation can be observed between vector titer and cell viability prior to 
transfection (Figure 3). 

III. Results and Discussion

Backbone Plasmid Expansion
• A backbone plasmid with a fluorescent reporter and 

antibiotic resistance was transformed into E. coli.
• Transformed E. coli were clonally expanded, then 

backbone plasmid was extracted from the bacteria in 
either crude or purified preparations.

Virus Production by Transient Transfection
• Backbone plasmid was co-transfected with viral 

packaging plasmids into suspended culture mammalian 
cells.

• Cell characteristics, including viability and doubling time, 
were monitored at the time of transfection.

• Transfected cells were incubated 46-49 hours for virus 
production.

• Expression of fluorescent protein in transfected cells was 
evaluated following incubation.

Virus Quantification
• Transfected cell cultures were separated into cell pellet 

and supernatant.
• Viral RNA was extracted from cell pellet and supernatant 

by either solvent extraction or spin column.
• Viral gene copies in both cell pellet and supernatant 

were quantified by qRT-PCR.

(Virus production workflow summarized in Figure 1).

II. Materials and Methods

Figure 1. Virus production workflow.

Figure 2. Relative Viral Titer vs Incubation Period. Values normalized to highest observed titer (18-
Aug.)

Figure 3. Relative Viral Titer vs Cell Viability. Values normalized 
to highest observed titer (18-Aug)

Figure 4. Transfected cells expressing fluorescent protein.


