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Rapid Quantification of Vesicular Stomatitis Virus Infectivity in Vero Cells 
Using Laser Force Cytology
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Biophysical changes occur upon VSV infection

• Optimum harvest timepoint identified at 16h  

• Size normalized velocity increases and becomes more widely distributed
• A combination of decreased size and large changes to the velocity distribution

Single Cell Data                                   2 Rapid Viral Titering                                                           3

Size Normalized Velocity Histogram and Cell Images

Size Normalized Velocity Histograms

Size normalized velocity histograms comparing Vero cells infected with VSV to uninfected cells at 
a range of MOI values.  Frequency represents the percentage of the cell population with a velocity 
that fits into a particular bin.

Above. Size normalized velocity histogram comparing Vero cells infected with VSV to uninfected cells.  
Representative images from both populations are also included.  The number within the box indicates the size 
normalized velocity of that particular cell.  

Scatter plots comparing the size and velocity of Vero cells infected with VSV at a range of MOI 
values.  

Size vs. Velocity Scatter Plots

Size Normalized Velocity: A measure of 
how fast the cell travels through the laser 

interrogation region normalized by its size.  
It is related to the cell’s optical force: a 

higher size normalized velocity indicates a 
higher optical force and vice versa.  
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Size: The cell’s area as measured 
using image analysis

Time course comparing the infection metric of Vero cells infected with Vesicular Stomatitis Virus to uninfected Vero 
cells over a 24 hour time course.

Infection Metric Time Course

Calibration curve between the initial virus concentration (MOI) and a multivariate 
infection metric developed from Radiance data.  

•Good fit between Radiance data and values from the TCID50 assay

•Radiance measures over 50 imaging parameters per cell

•Multivariate numerical techniques can use these parameters to develop 
quantitative and robust metrics

• Using a combination of velocity 
and size measurements, the 
infection metric increases with MOI

• Cells harvested 16h post infection

• Standard TCID50 takes 72h

Laser Force Cytology can be used to measure the infectivity of viral stocks

A calibration curve can be used to determine the correlation between Radiance measurements 
and plaque assay or TCID50 measurements

Benefits: Reduced incubation time, large dynamic range, minimal cost per sample
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Introduction
The ability to rapidly and accurately determine viral infectivity could help improve the speed
of vaccine product development and manufacturing. Here we present the results from
monitoring vesicular stomatitis virus (VSV) infection in Vero cells using Laser Force
Cytology (LFC). Vero cells are used for the production of human vaccines, including polio
and influenza1-2, while VSV can be used as a surrogate for rabies virus and has functioned
as a backbone for the production of vaccines in more than fifty pre-clinical studies against a
wide variety of viruses including HIV/AIDS, Ebola, and Marburg virus3. Using a
combination of multiple variables measured by LumaCyte’s RadianceTM instrument, an
infection metric was developed that correlates well with the initial virus concentration,
demonstrating the potential for rapid infectivity measurements using LFC.

Materials and Methods
Vero cells (ATCC CCL-81) were grown in MEMa with 10% FBS (GibcoTM) and seeded into
6-well plates. After 24h incubation at 37° C and 5% CO2, cells were washed with DPBS
buffer and infected with VSV (ATCC VR-1415) at the multiplicity of infection (MOI) indicated
in Advanced MEM medium. Cells were harvested at the indicated timepoints and analyzed
using a Radiance instrument.
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Velocity: A measure of how fast the cell 
travels through the laser interrogation 
region.  A lower velocity indicates a 
higher optical force and vice versa.  
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Infection metric bar graph comparing uninfected Vero cells with various multiplicities of 
infection (MOI) at 16h post infection.  Error bars show the standard deviation of 
independent infections.
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Comparison between the TCID50 results from sample supernatant and the cell-
based infection metric developed from Radiance data.


