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Abstract- Flow cytometry is often used to detect DNA aneuploidy and mosaicism associated with 
malignancy or genetic damage. Yet DNA aneuploidy and mosaicism detected by flow cytometry may 
be more ap�arent than real. In contrast to the DNA mass observed for blood, we consistently found
markedly different values and higher variability for DNA mass among other tissues collected from 
the same animal. Prepared mixtures or blood and other cells generated multiple fluorescence peaks 
identical to those that might be expected for aneuploid mosaicism. Moreover, analysis of tissues such 
as feather pulp, which contains a combination of cell types, yielded multiple fluorescence peaks that 
were not observed when blood alone was analyzed. Thus care should be exercised in classifying DNA 
values from different tissues as normal or abnormal, because the appearance of supernumerary flu­
orescence peaks might not always indicate the presence of abnormal cell populations. 
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INTRODUCTION 

A need exists for the development of rapid, ac­
curate, and inexpensive procedures to measure the 
detrimental effects of environmental contaminants. 
Among the potential health risks found in the en­
vironment are chemical and radioactive materials 
that can alter the structure of DNA. Structural dam­
age of this type typically has been monitored by cy­
togenetic procedures. But these are time-consuming, 
and the number of samples that can be studied is 
limited. Within the last 20 years, flow cytometry has 
been used widely to quantify nuclear DNA content 
[1,2]. Flow cytometry is well suited for the screen­
ing of large numbers of samples and is being applied 
to the detection of DNA damage induced by envi­
ronmental mutagens and clastogens [3]. DNA an­
euploidy has been studied by this method in small 
mammals after exposure to petrochemicals [4], and 
in turtles and ducks after exposure to radiation in 
seepage basins [5-7]. 

As flow cytometry is used more frequently for 
screening, it will be necessary to evaluate sources 

*To whom correspondence may be addressed.
The current address of T.R. Tiersch is School of For­

estry, Wildlife, and Fisheries, Louisiana Agricultural Ex­
periment Station, Louisiana State University Agricultural 
Center, Baton Rouge, LA 70803. 

37 

False mosaicism Flow cytometry 

of error within the technology, especially those as­
sociated with false aneuploidy or mosaicism in DNA 
fluorescence distributions. These errors might be 
due to differential uptake of stain among various 
cell populations; indeed, we have found that this can 
occur during routine sample preparation. Thus our 
objectives in this report were to show that variation 
can occur in nuclear DNA content among differ­
ent tissues within individual animals and to illustrate 
that false DNA aneuploidy and false mosaicism can 
occur in diverse species. Our data show that super­
numerary peaks in fluorescence distributions do not 
always indicate presence of abnormal (e.g., aneu­
ploid) populations of cells. 

MATERIALS AND METHODS

The animals studied and their sources are cata­
logued in Table l. 

Blood was collected by syringe or capillary tube. 
In some species of fish, this procedure was accom­
panied by removing the tail with scissors [8]. Sam­
ples were collected into acid citrate dextrose (ACD) 
solution (Becton-Dickinson, Mountainview, CA, 
Vacutainer No. 4606). Other tissues were prepared 
by mincing the tissue with scissors in lysis-staining 
buffer (see below), followed by filtration through 
40-µm mesh.

To eliminate the possibility of error generated












