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Blind passage - transfer of supernatant and inoculated tissue culture cells which are not demonstrating 

CPE to another plate containing fresh cells in order to dilute out possible inhibitors of viral expression 
and/or allow possible early viral replication due to low concentrations of virus particles to progress to 
detectable CPE.  
 

Closed system - a system of incubating cells that is sealed against the transfer of air, i.e. a sealed flask. 
 

Confluent monolayer (100%) - a single layer of tissue culture cells in which the cells have filled in all 
the spaces between them. 
 

Controls   
1. Monolayer control - tissue culture cells are grown in presence of tissue culture medium.  If CPE 

appears in monolayer control wells, test is invalidated and must be repeated. 
 
2. Sham control - diluent (MEM-0) used for suspension of samples or dilution blanks is added to 

cells.  After adsorption, tissue culture medium is added.  If CPE appears in sham control 
wells, test is invalidated and must be repeated.   

  
Cytopathic effects (CPE) - changes in the morphology and metabolism of tissue culture cells.  It may be 

due to viral or toxic agents and the appearance may range from simple foaming of the cytoplasm or 
focal clumping of cells to complete destruction of the cell monolayer. 

 
FBS - fetal bovine serum taken from unborn calves in utero. 
 
FITC - fluorescein isothiocyanate, a reagent which is used as an antibody label for the fluorescent 

antibody test. 
 
FITC-conjugated (antibody) - describes the existence of a fluorescent label on an antibody used for the 

fluorescent antibody test. 
 
Fomite - an inanimate object such as a net, brush, or clothing, on which a pathogenic 
 microorganism may be transmitted from one animal  to another. 
 
Homologous virus - as used in the viral serum neutralization procedure, it is the positive control virus of 

the same identity used to make the neutralizing antibody. 
 
Monoclonal antibody (MAb) - a single type of antibody produced by tissue culture cell lines derived 

from the spleen lymphocytes of immunized mice that have been fused (hybridoma) with mouse 
myeloma tumor cells.  Hybridoma cells are cloned to select specific populations of cells, each 
producing a single antibody against one epitope or antigenic determinant on one antigen molecule 
among those used to immunize the mice. 
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Normal serum - as used in the viral serum neutralization procedure, it is serum from the same species of 
animal in which the neutralizing antibody is produced.  It is used as a control for any nonspecific viral 
inhibition that may occur even with a non-homologous virus. 

 
Open system - a system of incubating tissue culture cells that is open to the transfer of air, i.e., a plate.  

Requires a medium that is buffered against rising pH due to CO2 loss.  Common buffering systems 
are TRIS and HEPES.  

 
Plaque - a hole or focus of degenerate or dead tissue culture cells in the cell monolayer caused by viral 

replication.  One discrete plaque is assumed to be caused by infection with one infectious particle or 
aggregate (called one plaque-forming unit = pfu). 

 
Plate set - a group of plates seeded from a single flask at the same time. 
 
Polyclonal antisera - the entire population of antibodies produced in the sera of immunized animals that 

are directed against many epitopes on many of the antigenic molecules used for immunization.  Most 
immunogens injected are whole cells or viruses that are composed of many different antigen 
molecules.  Each antigen molecule may have more than one epitope.  See “Monoclonal antibody.” 

 
Re-inoculation - transfer of inoculated tissue culture cells and supernatant from one plate to another that 

contains fresh cells.  Used for suspected positive cultures to confirm presence of viral CPE as 
opposed to toxicity or contamination.  Also used to replicate more viruses for storage, etc. 

 
Serum neutralization - antibody molecules in the antiserum to neutralize or block the antigenic receptor 

sites or otherwise degrade the protein coat (capsid) on the corresponding virus (antigen).  This 
prevents virus attachment to and subsequent penetration of host tissue culture cells or virus 
replication once inside the cell.  Neutralization of viruses by antibodies is specific and used to 
confirm viral identity.  Neutralization may be reversible. 

 
Subculture - transfer of tissue culture cells from one container to another for the purpose of forming a 

new monolayer. 
 
TCID50 - denotes 50 percent tissue culture infective dose.  This is the reciprocal of the highest dilution of 

virus that causes CPE in 50 percent of the wells inoculated with that dilution of infectious materials.  
This is determined by the Reed and Muench (1938) method.  

 
Tissue culture-grade water - high quality water (low in ions, minerals, and contaminants) that must be 

used in preparation of all tissue culture media and reagents and in rinsing glassware to avoid toxicity 
to the cells.  De-ionization at greater than 18 mOhms is sufficient to achieve this quality. 

 
Titer - the number of infectious units or plaque-forming units per unit of sample, i.e. per gram or mL. 
 
Toxicity - changes in cell morphology or metabolism caused by toxic substances in the medium or 

inoculum.  This can either cause cell death or interfere with cell metabolism, thereby reducing or 
preventing replication of the virus.  These effects may have arisen through sample toxicity, bacterial 
or fungal contamination, improper glassware cleaning, or improper media preparation.  Usually 
toxicity can be distinguished from viral CPE by how rapidly it occurs (one day), abnormal cell 
appearance without cell death, absence of the typical pattern of CPE for the test virus, and, in the case 
of contamination, turbidity of the medium or visible contaminant colonies.   
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NOTE:  Inoculation of very high-titer suspensions of certain viruses can cause an apparent toxic 
effect within 24 hours.  If there is any doubt to whether disruption of the cell layer was caused by 
toxicity or CPE, a subculture should be made.  This is especially true for some inocula that can 
produce toxic effects that may take 5 to 7 days for development. 

 
Triturating - the act of dispersing tissue culture cells for transfer by repeatedly drawing the cell 

suspension into a pipet and expelling it back into the flask.  This should be done until the cells are in 
clumps of no more than three when examined with an inverted light microscope. 

 
Trypsin - a proteolytic enzyme used to disperse cells and causes their release from the culture surface.  

Serum proteins neutralize it and its action is slowed by low temperature.  Trypsin will cause release 
of the cells more readily than versene. 

 
Versene (EDTA) - ethylene di-amine tetra-acetic acid is a chelating agent involved in causing cells to 

release from the culture surface.  Versene and trypsin are frequently used together. 
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