Spotlight on Diagnosis

Use of Fatty Acids for the Identification
of Phytopathogenic Bacteria

MARGARET A. ROY, Microbial ID, Inc., Newark, DE

Whole-cell fatty acid (FA) profiles have been used in
bacterial classification for over 20 years and have become
increasingly important in bacterial identification. Any
microbiologist with access to a gas chromatograph (GC) can
perform FA analysis.

Under standardized conditions, bacterial FAs are stable and
reproducible within taxa (though they are modified in
predictable fashion with environmental changes.) The FA
profiles are highly diagnostic for a given species regardless of
geographical source, though for some groups of pathogens
there are subgroups related to host range. Fatty acid-based
groupings have so far agreed with DNA homology, where DNA
homology data are available.

The FAs between nine and 20 carbon lengths are most useful
in identification of plant-associated bacteria. Presently, over
200 FAs are used for identification purposes, and these include
saturated, unsaturated, hydroxy, cyclopropane, iso, and
anteiso FAs (3).

Methods. For pure cultures, approximately 40 mg of wet cells
is placed in a screw-capped test tube, and the FAs in whole cells
are saponified, methylated, extracted into hexane/ether, and
chromatographed (2,3).

It is possible to extract bacterial FAs directly from infected
plant tissue for identification to the genus level and often to the
species level, taking care to exclude as much plant lipid as
possible. Since the bacteria grew in plant tissue, their FA
profiles will be slightly different from their counterparts grown
under controlled laboratory conditions. Improved methods for
this extraction technique are being developed.

Any GC can be used for identification of bacteria, but
capillary column GC (5% phenyl methyl silicone) gives the best
resolution of peaks. Without a computer, chromatograms of
unknowns can be compared with those of type or known strains
by placing one chromatogram over the other and holding both
up to a light source to see if the patterns are similar or different.
This will distinguish genera—for example, Xanthomonas from
Pseudomonas—but may not permit resolution at the species or
pathovar level. Additionally, the FAs responsible for each peak
are not identified or quantified. The individual component FAs
can be identified by comparisons with FA standards purchased
from fine chemical supply houses. FA names, peak relative
retention time, and overall profiles for known strains published
in the literature can also be used as references. For most genera,
qualitative differences in FAs can be used for identification. For
best results at the species or subspecific levels, the ratios
between FAs that are most stable (i.e., the straight chain, iso,
and anteiso FAs) should be calculated.
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Over 17,000 samples per year can be analyzed on an
automated GC system with an automatic sampler, an
integrator, and a computer (Microbial ID, Inc., Newark, DE).
A computer program calculates the peak areas and compares
the unknown FA profiles with those of known reference strains
in the data base. A similarity index expresses how nearly the
profile of the unknown bacterium fits the closest species match
in the data base. At present, the data bases contain FA profiles
of over 300 species of aerobic bacteria and over 100 species of
anaerobic bacteria. The software allows the user to expand or
create data bases by adding FA profiles of additional species.

Examples of fatty acids in phytopathogenic bacteria. Within
Agrobacterium tumefaciens, the three biotypes can be
distinguished primarily by relative amounts of cyclopropane
FAs. The tumor-inducing plasmid does not affect whole-cell
FA profiles.

Clavibacter michiganense subsp. michiganense has a simple
profile characterized by iso and anteiso FAs. To delineate
subspecies, ratios between major peak areas should be
calculated.

Most members of the Enterobacteriaceae contain the FA
14:0 30H. Erwinia carotovora subsp. atroseptica is
distinguished from E. c. subsp. carotovora by the ratios of 12:0
to 14:0, of 16:0 to 12:0, and of 16:1 to 18:1 (1).

The fluorescent pseudomonads seldom contain more than a
trace amount of 14:0 30H (a major peak in Pseudomonas
cepacia and related nonfluorescent bacteria) but do contain
10:0 30H. Within P. syringae, it is possible to distinguish
pathovars such as, for example, P. s. pv. tomato and P. s. pv.
papulans from other pathovars of P. syringae on the basis of
presence (others) or absence (P. s. pv. tomato and P. s. pv.
papulans) of 17:0 cyclopropane.

In the genus Xanthomonas, 11:0 1SO, 11:0 ISO 30H, 13:0
ISO 30H, 15:0 1SO, and 15:0 ANTEISO are important
components of a very complex profile, while calculation of
ratios between 15:0 ISO and 15:0 ANTEISO is necessary to
determine the species. X. campestris pathovars are by definition
indistinguishable using biochemical tests, yet xanthomonads
can often be discriminated at the pathovar level using ratios of
FAs.
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Salute to APS Sustaining Associates

This section is designed to help APS members understand more
about APS Sustaining Associates. Information was supplied by
company representatives. Each month different companies will
be featured. A complete listing appears in each issue of
Phytopathology.

W. R. Landis Associates, Inc., Contact: W. R. Landis,
President, P.O. Box 5126, Valdosta, GA 31603-5126; 912/247-
6472. W. R. Landis is a research and development management
company that specializes in agricultural products. We have the
capability of guiding products through their entire research and
development process, with emphasis on the requirements of the
U.S. Environmental Protection Agency (EPA) and state
regulatory agencies. Because we serve clients from the smallest
formulators to the largest multinational giants, our regulatory
expertise with the EPA and individual states is broad-based.
We keep abreast of and can conduct all federal and state
requirements under Good Laboratory Practices (GLP) guide-
lines. These requirements include formulation development
and evaluation, toxicology, environmental chemistry, and
nontarget organism studies. Landis takes a project manage-
ment approach to research and development and has the
disciplines of plant pathology, entomology, agronomy,
nematology, and chemistry on staff to bring technical expertise
to each project. In addition, the company has expanded its
in-house capabilities by acquiring Southern Agricultural
Research, Inc., with two field research laboratories that offer
full-spectrum contract field research in Georgia, Alabama, and
Florida, and because of the demands of the midwest and west,
we have recently acquired Northwest Agricultural Research,
Inc., with the capability of conducting research in Idaho,
Montana, Oregon, and Washington. We are also in the final
stages of establishing facilities in Ohio and California.

Eli Lilly & Company, Greenfield Lab, Contact: Bill Wright,
P.O. Box 708, Greenfield, IN 46140; 317/467-4118.

Merck Company Inc., Contact: Richard A. Pence, P.O. Box
2000, Rahway, NJ 07065; 201/750-8605.

Mobay Corporation, Contact: K. A. Noegel, Research
Fungicide Product Manager, Agricultural Chemicals Division,
Kansas City, MO 64120; 816/242-2752. Mobay is a basic
manufacturer of a diversified line of agricultural chemicals and
specialty chemical products. The Agricultural Chemicals
Division is a leader in the development and marketing of
ergosterol biosynthesis inhibiting fungicides in the United
States. One of these products is Bayleton Systemic Fungicide,
which is registered for the control of specific diseases in
agricultural and specialty crops. Mobay also manufactures and
distributes the fungicide Dyrene, which is used for the control of
certain diseases in vegetable crops and turfgrasses.

Monsanto Agricultural Company, Contact: Brad Castanho,
Manager, 700 Chesterfield Villlage Parkway (GG3A),
Chesterfield, MO 63198; 314/537-6663. Monsanto Agricultural
Company is an operating unit of Monsanto Company, head-
quartered in St. Louis, MO. It is a recognized world leader in
the research, development, manufacturing, and marketing of
crop protection chemicals. The company also produces a
variety of animal feed supplements and preservatives and owns
two seed companies that produce high-quality soybean and
wheat seed. Total 1986 sales were more than $1.1 billion, with
annual research and development expenditures exceeding $100
million. Areas of new and product research include chemical
weed disease and insect control, and an increasing emphasis on
applying the tools of biotechnology to crop improvement and
protection and to animal nutrition and health.
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