Chemotaxis assays. Chemotaxis was measured by a quantitative

capillary assay similar to that described by Adler (1).
Preparation of cell suspensions. Cells for chemotaxis experiments

were harvested by centrifugation from 10-ml

cultures in the early to mid-logarithmic phase of growth. The

inocula for these cultures were from similar cultures that had

been inoculated from single colonies. 
The harvested cells

were washed once in chemotaxis buffer (50 mM potassium

phosphate buffer, pH 7.0, containing 10 ,uM disodium EDTA)

prepared with glass-distilled water. The chemotaxis buffer

was aerated immediately before use by vigorous shaking.

The washed cells were suspended to a density of approximately

6 x 107 cells per ml, unless specified otherwise, for

use in chemotaxis experiments. The chemotactic responses

to 0.1% (wt/vol) Casamino Acids (Difco) were found to be

directly proportional to cell density over a range of 107 to 108

cells per ml.
Suspensions of motile cells containing approximately 6 x 107

cells per ml were placed in a small chamber formed by

placing a U-shaped glass tube between a microscope slide

and cover slip. Chemotactic behavior was measured by

placing the open end of a 1-,ul capillary tube containing an

attractant dissolved in chemotaxis buffer into the pool of

cells in the chamber. After incubation for 30 min at 30°C, the

contents of the capillaries were transferred to tubes of

mineral medium. Appropriate dilutions were prepared, and

then 0.1-ml samples were spread on plates of L agar.

Colonies were counted after the plates had been incubated at

30°C overnight. Results are based on averages of duplicate

plate counts on each of two separate capillary assays and are

expressed in terms of the number of cells per capillary. In all

experiments, a blank (no attractant present) and a positive

control (succinate or citrate) were included.
The capillary method

The traditional Adler is widely used in laboratories to study bacterial chemotaxis (see zavalskii, 2003).  In this experiment a modified capillary assay was carried out as described elsewhere (Parama, 2004). The microplate capillary assay used for investigation of the chemotactic responses of Pseudomonas sp. 108. shown schematically in Fig. 1. The assay was performed in sterile 96-well flat-bottomed plates (Sterilin, England), using a capillary tube (Drummond Scientific, USA) with inverted shape (total length 34 mm internal section 1 mm, thus total internal volume 27 Al) to connect two wells containing A) 200 Al of a the bacterial suspension containing about 10e6 cells per ml and B) 200 Al of solution or suspension of the candidate chemoattractant (see Fig. 1). First, the capillary tubes were positioned in the microtitration plate; then the wells were filled (200 Al), so that the tubes filled by capillary action; finally the A wells were filled (200 Al). Note that the capillary tube lies across empty intervening well that has no functional importance in the assay. After incubation at 20 jC under 5% CO2, viability was evaluated on the basis ciliate motility using an inverted microscope with phase-contrast illumination. Viable cells present inside the tubes and in the B wells were fixed with 1% glutaraldehyde, and the number of cells was determined using a Neubauer haemocytometer.
If using buffer: Chemotaxis buffer (50mM potassium phosphate buffer [pH 7.0], 10 uM disodium EDTA, 0.05% glycerol).

Results can be gathered by qualitatively observing the tip of the capillary mouth using dark field microscopy or if the response is stronge enough with phase contrast microscopy. 
For capillary assays, capillary tubes (Drummond Scientific, USA)

o f 1ll capacity were used. The chemotaxis buffer consisted of 100mM

potassium phosphate buffer (pH 7.2) and 20lM EDTA. The appropriate

NAC was added to the buffer in the final concentrations of 10,

20, and 200lM. Aspartic acid ð200lMÞ was used as positive control.

These solutions were filled into capillaries that were then inserted into

the cell suspensions (106–107 cells/ml chemotaxis buffer) on a glass

slide. After incubation for 30 min, cells from the capillary were serially

diluted and plated onto nutrient agar. Colonies were counted after

overnight growth at 30 _C. The capillary tube containing buffer alone

was used as control. The chemotaxis index (C.I.) was determined as the

ratio of the number of bacterial cells accumulated in the test capillary

containing NAC to that in control.
Proposed Future Research
Discuss merits of capillary assay (can test both non metabolizable and metabolizabe carbon sources, can time and thus quantify how long and how much the organism chemotaxises) and why wasn’t it used (the aim of the study was not to quantify the chemotaxis but whether there was any in the first place): 
It would be faster, more efficient, would hopefully be less ambiguous, no swarming.
An alternate chemotaxis assay, the capillary assay, uses a microcapillary tube containing a solution of possible chemoattractant placed into a suspension (usually in chemotaxis buffer) of motile bacteria. Chemotactic bacteria respond to the concentration gradient formed from the acttractant diffusing out the tube, by swimming towards and into the capillary (Parales and Harwood 2002). The chemotactic response can be recorded both quantitatively and qualitatively. The capillary assay can be used to qualitively assess chemotaxis by direct observation since strong chemotactic response is visible with a phase contrast or dark field microscope, and sometimes even to the naked eye, as a cloud of cells that accumulates around the mouth of the capillary tube (Parales and Harwood, 2002). Quantitative variations on the protocol include using serial dilutions to plate the cells that travelled up the capillary, and subsequently and precisely count the CFUs (Harwood 1984, Ortega-Calvo 2003). Because of their precision and ability to test for non-metabolizable chemoattractants, capillary tube assays are the most widely used assays of chemotactic responses. Parama et al. (2004) developed a capillary tube assay using 96-well microplates, permitting up to 32 assays to be run in each microplate. The capillary used spans three wells, with the middle well being empty, one well containg motile cells and the other the chemoattractant. Up to 10 chemoattractants can be tested simultaneously, assuming three replicates per assay are performed, thus greatly increasing the testing of various chemoattractants at once. 
In a subsequent experiment, the induced strains would be grown only on benzoate and para-hydroxybenzoate, both which degrade to β-ketoadipate; the inducer of the benzoate chemotaxis system. Any instances of inducing chemotaxis using these parameters would be suggest that strains GB106A, GB107A and GB108 also have this system.
In all

experiments, a blank (no attractant present) and a positive

control (succinate or citrate) were included.
One can use the capillary assay to qualitively assess chemotaxis by direct observation since strong chemotactic response is visible with a phase contrast microscope, and sometimes even to the naked eye, as a cloud of cells that accumulates around the mouth of the capillary tube (Parales and Harwood, 2002). For the microplate capillary assay the minimum time for a clear chemotactic response was 2h and the maximum around 3-4h, therefore aim for an assay time of  4h (Parama et al, 2004).

