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INTRODUCTION 

Difficulty in the identification and separation of species of 

bacteria remains a major obstacle to the understanding of microbial 
processes in aquatic environments. A routine, widely applicable 

method for obtaining total cell counts by means of acridine orange or 

other DNA-staining fluorochromes has been available for several years 
(Hobbie et al., 1977; Porter and Feig, 1980; Paul, 1982) and recently 
the use of immunofluorescent staining has made counts on separate 
species possible (Ward and Perry, 1980; Campbell et al., 1983; Dahle 
and Laake, 1982: Ward and Carlucci, 1985). Species specific 
antibodies can also be used in radioimmunoassay to enumerate bacteria 
(Benbough and Martin, 1976). Although these methods give reasonable 
estimates of abundance of cells of a particular strain, methods used 
to estimate metabolic activity of cells of individual strains are 
still inadequate. Microautoradiography (Fliermans and Schmidt, 1975: 
Ward, 1984) and ETS-activity (Baker and Mills, 1982) in combination 
with immunofluorescence have been applied with some success. 

Affinity chromatography and flow cytometry both represent 
technical advances which may provide solutions to the above 
obstacles. Herein, we describe an immunosorbent chromatographic 
method which should be applicable to many experimenta-l approaches 
with diverse microorganisms, including bacteria, phytoplankton and 
microflagellates. This method is designed to separate individual 

C. M. Yentsch et al. (eds.), Immunochemical Approaches to Coastal, Estuarine and Oceanographic Questions
© Springer-Verlag New York, Inc. 1988



101 

cells of a unique subpopulation from all other cells in an 

environmental sample, to yield a pure, or highly enriched, collection 

of cells of one particular type. The purified cells are then ready 

for further experimentation, or analysis of experimental 

manipulations carried out prior to the separation. For example, 

species specific parameters such as cellular composition (DNA, RNA, 

protein, particular enzymes) and metabolic activity with regard to 

radiolabelled precursors or substrates, could be determined 

independently on a defined subset of the natural population. We have 

used the method for marine bacteria, but the results have 

implications for other cells in the size range up to tens of microns. 

The separation method we describe is based on the bonding 

between antibody and antigen, which is usually strong (Davis et al., 

1973) and is capable of binding a cell to a solid surface while 

liquid flows by. This specific binding property has been exploited 

in the use of immunosorbent columns (cell affinity chromatography) by 

which different kinds of lymphocytes have been separated from each 

other (Chess et al., 1974; Manderino et al., 1978; Duarte et al., 

1982). The same principle can be used to separate cells of different 

bacterial species. Antibodies (specific to one strain of bacteria) 

are immobilized on the solid phase of a gel filtration column. Cells 

of the homologous species passing through the column stick to the 

bound antibodies; the cells can subsequently be eluted from the 

column and examined, counted, concentrated or used for measurement of 

other species specific parameters (see above). Incubation of a 

sample with isotopically labelled substrates or metabolic precursors 

prior to the separation would allow measures of the metabolic 

activity of the species, independently of all other microorganisms 

present in the population. Lymphocytes remain viable after 

separation on affinity columns and can be used for further 

experiments (Chess et al., 1974; Manderino et al., 1978). If this 

were possible for separated bacteria, the potential for diverse 

applications of the separation approach is increased, although many 

applications are possible with preserved cells. 

In the present work, we have tried to separate Nitrosomonas sp. 

(marine) by passing cells over columns to which anti-Nitrosomonas 

antibodies had been bound. Our purpose was to evaluate the potential 

of cell affinity chromatography in aquatic microbial research, to 

roughly characterize the properties of the columns and to elucidate 

the important variables in the necessary experimental procedures. 


