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Identification of Mycobacterium . Intracellulare by
HPLC and Computer Driven Pattern Recognition System

The cell envelopes of all Mycobacteria contain high molecular weight -branched, B-hydroxy fatty acids compo-
nents called mycolic acids. All known mycolic acids have the basic structure:

R,CH(OH)CHR COOH
where R isa C, to C,, linear alkane and R, is a more complex structure of 30 to 60 carbon atoms that may
contain various numbers of carbon-carbon double bonds and/or cyclopropane rings, methyl branches or

oxygen functions such as C=0, CH,, OCH=COOH. The actual structure of mycolic acids varies by families
and species.

Proper identification of microbacterial species is very crucial for clinical application. Traditional methods of
identification, which are generally slow, have been used for several years. New methods of identification such
as DNA probes have greatly increased the speed of identification; however, the methods are applicable to only
a few species of Mycobacteria. Gas chromatographic (GC) technique is another method that has been very
effective for the identification of only the short-chain fatty acids. Fragmentation residues of the larger mycolic
acids during GC analysis can interfere with pattern recognition and, as such, can preclude accurate quantitation.

A new approach using the technique of high performance liquid chromatography (HPLC) ha sproven most
effective for the analysis of both the short and the long-chain fatty acids', but has never been automated to
provide species identifications with high confidence levels until recently?.

We report here a reversd-phase HPLC method that results in fast and reproducible identification of
Microbacterial species. Separation time of |0 minutes or less is achievable using the newly developed Sherlock
HPLC software* (MIDI, Newark, DE) and a specially designed SMT-FatSep analytical column. The Sherlock
HPLC software is fully integrated, using an external calibration standard, preforming automated peak naming
(by equivalent chain length, ECL, values: Table |), comparing composition of unknowns to a stored databse by
pattern recognition, and reporting the identification along with a similarity index.

The mycolic acids are derivatized for either Ultraviolet (UV) or Fluorescence detection, using p-Bromophenacyl
Bromide or 4-Bromomethyl-6, 7-Dimethoxycoumarin, and then extracted into chloroform. UV detection
works quite well with large sample concentration, such as 50 mg/mL. Fluorescence detector is ideal for
increased sensitivity (up to 1,000 times better) and can be applied to direct identification from raw sample®.
MIDI offers a method and library for each of the detectors. Figure | and Table | show typical HPLC chromato-
gram and Sherlock sample report, respectively, of Mycobacterium intercellular.

Figure | and Table I: on page 2

Column Specifications:

Particle: Spherical silica, 3 um
o
Pore Size: I 20A Sherlock HPLC software was developed by Microbial ID, Inc.
. 2 (MIDI) Newark, DE
Surface Area- I 70 m /g *SMT wishes to thank Mr. Michael Waddington of MIDI for providing the Sherlock
% Carbon. | 2% HPLC software used for the method development.
pH range: | - | 2 |. Minnikin et. al. Arch. Michrobiol
2. Waddington, M., MIDI Application Notes, May, 1996.
3. Jost et. al. . Clin. Microbiol, 1995, 33, 1270
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Figure I1: HPLC Chromatogram of Mycobacterium Intracellulare
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