Technical Note 105

Interpreting Sherlock Mycobacteria

Identification System Reports

MIDI

The Sherlock Mycobacteria Identification System reports analysis results in two forms:

e A Chromatographic Report produced by ChemStation

e A Sherlock Composition Report, including a library search.

The primary component of the Chromatographic Report is the chromatogram, a visual plot or
trace of the electronic signal generated by the fluorescence detector as mycolic acids of the sample

elute from the column. The raw data of the chromatogram is stored in a ChemStation file and can
be reintegrated on-screen and reprinted if desired. Sherlock stores a file containing all peak

retention times, heights, and peak widths.

The Sherlock Composition Report comprises a Mycolic Acid Composition Report, a Library
Search Report, and (optional) Comparison Charts. The Composition Report contains the mycolic
acid composition of the organism. The Library Search Report lists the results of comparing the

mycolic acid composition to the Sherlock Library.

Chromatographic Report

The ChemStation is used to accumulate raw data and to develop the chromatogram.
Using the Sample Table and Calibration Sequence Table, Sherlock software identifies the sample

scheduled for
injection. The
chromatogram
heading lists the
injection time and
date, vial number
and the sample
name as it was
entered in the
Sample Table
name field. The
sample ID number
appears in the
Sample Name
fields and within
the data file name.
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HPLC Chromatographic Report




Once the sample is injected, the ChemStation plots the signal from the fluorescence detector of the
HPLC, creating the chromatogram. Mycolic acids in the sample are separated by the column and

identified by the retention time of each peak.

Sherlock Composition Report

The peak retention time, width and height data from the ChemStation are transmitted to Sherlock

data files at the end of each run.
The data are processed, peaks are
assigned names (based on
Equivalent Chain Length, “ECL,”
values, not structural names), the
unknown is compared to the library
and a report is printed.

Sherlock Library Search

Once a microorganism has been
cultured, processed, and properly
analyzed by Sherlock, its mycolic
acid composition is matched with
those of known organisms that are
stored in the Mycobacteria Library.
The Library profiles have been
carefully developed to take into
account strain-to-strain and
experimental variation.

The library search is rapid. The
naming of the unknown is available
within minutes of the completion
of the HPLC chromatographic
analysis. The Sherlock Library
Search Report lists the most likely
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matches to the unknown composition, and provides a similarity index for each match.

Interpreting the Library Search

If the search results in more than one possible match, the suggested identities are listed in order of

descending similarity index.




The Library Search Result

Matches:
Library Sim Index  Entry Name
MYCAGTI 1.02 0.668 Mycobacterium-nonchromogenicum/terrae

0.443 Mycobacterium-terrae/nonchromogenicum [

Similarity Index

Many microbiology identification systems present results as a “probability” percentage. The system
may report a 98% probability for the identification of an isolate. The basic assumption behind a
“probability” assignment is that species are well-defined groups of organisms with little variation in
how they perform certain biochemical tests. Since comparisons have traditionally been made
between two or more biochemical test systems, the comparisons are simply how well the systems
perform similar enzyme assays. Even when the naming is incorrect, the “probability” of the
identification may be quite high and may be “confirmed” using a similar enzyme assay system.

The technique used by the Sherlock system is based on a “Similarity Index”. The Similarity Index
is a numerical value that expresses how closely the mycolic acid composition of an unknown
compares with the mean mycolic acid composition of the strains used to create

the library entry listed as its match. The database search presents the best matches and associated
similarity indices. This value is a software-generated calculation of the distance, in multi-
dimensional space, between the profile of the unknown and the mean profile of the closest library
entry. Thus, it is not a “probability” or percentage, but an expression of the relative distance from
the population mean. An exact match of the mycolic acid makeup of the unknown and the mean of
the library entry would result in a Similarity Index of 1.000. As each mycolic acid varies from the
mean percentage, the Similarity Index will decrease in proportion to the cumulative variance
between the composition of the unknown and the library entry.

Visual Confirmation

An additional feature of the Sherlock Software allows the user to perform a visual comparison of
the HPLC pattern to a known “reference” chromatogram. The “Visual Confirmation” software will
select a chromatogram from a file of reference chromatograms. The selection will be the same
species and will be approximately the same area. The chromatogram will be aligned using the
internal standard peak times and the reference chromatogram will be scaled to the same area as the
current analysis. The reference chromatogram is printed as a mirror image immediately below the
current analysis for easy visual comparison.
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