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the ToF-SIMS instrument. The colonies are present in an array on the

7



i nformati on characterizing the sanpl es assayed.
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number of C atoms and Y is the number of double bonds.
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EXAMPLES
The present invention is further defined in the following Examples. It
should be understood that these Examples, while indicating preferred
embodiments of the invention, are given by way of illustration only. From
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per the manufacturer's instructions. Punp-down from
wabosgpbmee to < 1x1 5 torr was acconplished i RC&US2004/029543
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35 surrounding environment.
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instrument with alignnent to the micronmeter scales,
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Conflrmatlon of ToF-SIMS Detection of Blue versus White Colonies,
Based on Spectroscopic Differences
35 A blue and a white colony were each screened by using the
following ToF-SIMS conditions: a Cesium primary ion source, a pulsed

electron flood gun for charge compensation, and a spectrometer of the ion
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35 The intensities of the positive molecular secondary ions
characteristic of the indigo derivative (as described in Example 1 and
shown in Figure 1) were ratioed to total secondary ion yield for each
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conmput ed spectra associated with these five factors
showed maj or spectral differences (Figure 10).
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ToF- SIMS Differentiation of E. coli with and without 8-galactosidase, fed
and not fed MUG, or NPG:

35 Three or four colonies on each array of E. coli GAL* —no reactant,
E. coli GAL* +MUG, E. coli GAL- —no reactant, and E. coli GAL- +MUG
were screened using a Cesium primary ion source, a pulsed electron flood
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Principal components #1,2, and 3 above) were plotted as above
30 (Figure 9). ToF-SIMS data distinguished:
e E. colithat expressed g-galactosidase enzyme from E. coli that did not,
when both had been fed NPG reactant.
e E. coli that expressed g-galactosidase enzyme from E. coli that did not,
even if no reactant had been introduced.
35 Thus the differentiation between E. coli that expressed g-galactosidase
from E. coli that did not occurred in the presence and in the absence of the
NPG reactant. The circles around the sample sets for E. coli that
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Colony screening was accomplished by using a gold primary ion
source, a pulsed electron flood gun for charge compensation, and a
spectrometer of the ion reflector type (lon-ToF Model IV, lon-ToF, GmbH,
Muenster, Germany). The protocol for screening was as described in
Example 2, "Colony Screening via ToF-SIMS Secondary lon Mapping via
Stage Rastering under the Primary lon Beam". The sample stage was
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Based on the spectral differences, maps of secondary ion
intensities per pixel were generated to indicate those colonies belonging to
the Q, Q+4, and third strains. Specifically, a grayscale map of phosphate

35 intensity/pixel was made to show locations of all colonies; a color overlay
(blue) map of m/z 279 intensity/pixel, ratioed to m/z 281 intensity/pixel,
was made to show locations of Q colonies; a color overlay (green) map of
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different nutritional requirements of the strains. The Q strain requires
leucine for growth and Q+4 requires uracil. Therefore Q grows only on

35 MMUL, and not MMU or MM. Q+4 grows on MMU but not MM. The
picked colonies were tested by inoculating onto media that permit growth
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i ncubat ed on the secondaryYg¢ di um produces a
product This example demonstrates the processing of colonies on a filter by

a treatment that enhances the ability. to measure ToF-SIMS detectable
25 product. The process used to alter the colonies and their products was a
- KOH base-catalyzed hydrolysis (saponification) of the constituent lipids.
When performed in solution, this treatment yields free fatty acid salts.
Preparation of Saponified Colonies:
Only the Q+4 strain of the yeast, Yarrowia lipolytica, was used in
. 30 this example. Two solid media plates of MMU media with sterile Supor®
200 polyethersulfone membranes on top were inoculated from a glycerol
stock of Q+4 and grown for 48 hrs at 30°C.
For the saponification procedure, one of the Supor® filters with
~ 500 Yarrowia colonies was removed from the media, and allowed to air-
35  dry for 2 minutes before being placed on a filter paper blotter (2 layers of
Whatman No. 1, 9 cm diameter) saturated with a solution of 90%
methanol, 10% water, and 0.3 M KOH. The filter paper had been
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yield. An increase in this ratio of 1.7 was observed for the spectrum from
the saponified sample, when compared to the untreated sample
30 (Figure 13).
In another experiment, an air dried Supor® filter with Yarrowia
colonies was placed on a filter paper blotter (2 layers of Whatman No. 1, 9
cm diameter) that was saturated with a solution 0.3 M KOH in water, with
no methanol included. The filter was incubated and assayed as described
35 above. This treatment with KOH alone gave an enhancement of the signal-
to-noise ratio similar to that obtained using KOH with methanol.

Eliminating methanol may be beneficial as it lowers the possibility that
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25 <2Ctnical MicrobiolgyA4993) 31: 689-691). The food pathogen Listeria
' “monocytogenes has an unusually high composition of certain branched
chain fatty acids (Moss et al, Journal of Clinical Microbiology (1993) 31:
689-691). The extraction of fatty acids and analysis by traditional
techniques like gas chromatography of the fatty acid methyl esters is
30 tedious and time consuming, especially if it has to be done on many
samples. Using the procedures outlined here, a much more rapid screen
of the fatty acids of microorganisms is possible,
A sample of microorganisms is collected by standard methods and
grown into colonies on a Supor® polyethersulfone membrane filter. A
35 replica of the colony array is made as decribed in Example 5, adding a
radial registration mark and marker dots. A colony-arrayed filter is placed
in the ToF-SIMS instrument and assayed as described in Example 5. A
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