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The DiversiLab System, which includes microfluidics-based detection, reagent kits, and software for data
processing and analysis, is an automated method using repetitive sequence-based PCR (rep-PCR) for micro-
bial strain typing. To assess the reliability of the DiversiLab System for strain characterization of Staphylo-
coccus aureus, we tested clinical isolates sent to ARUP Laboratories for typing and compared results to those
of pulsed field electrophoresis (PFGE) aided by the cluster analysis provided by BioNumerics software. spa
typing was performed when the results of these two methods for an outbreak were not concordant. The study
included 89 S. aureus isolates (65 mecA positive, 24 mecA negative) from 19 outbreaks (2 to 11 isolates/
outbreak). The DiversiLab and PFGE-BioNumerics results were concordant for 15 of the 19 outbreaks. For the
remaining four outbreaks, there was partial concordance between the two methods. spa typing results were the
same as or more similar to rep-PCR results for three of those outbreaks and were more similar to PFGE results
for one. With regard to performance, the DiversiLab system was considerably less labor intensive than PFGE
and provided results in less than 24 h, compared with 2 to 3 days for PFGE. Additionally, the Web-based
DiversiLab software provides standardized comparisons among isolates almost instantaneously and generates

user-friendly, customized reports.

Staphylococcus aureus, especially oxacillin (methicillin)-re-
sistant strains, is an important cause of nosocomial and com-
munity-acquired infections (6, 9, 11, 19). More recently, emer-
gence of vancomycin-intermediate and vancomycin-resistant S.
aureus has caused concern (2, 5, 10). To track and help limit
the spread of resistant isolates, microbiology laboratories are
often asked to determine the relatedness of groups of organ-
isms. This requires the use of a molecular strain typing system
with certain performance characteristics (15). For each isolate,
the system should provide an interpretable result, preferably
based on objective criteria. Results should be reproducible
from day to day and from laboratory to laboratory and should
allow differentiation of unrelated strains. Additionally, the
method should be standardized and, ideally, should be techni-
cally simple, cost effective, and rapid.

Molecular methods that have been used to study relatedness
of S. aureus isolates include pulsed-field gel electrophoresis
(PFGE), multilocus sequence typing, staphylococcal protein A
gene typing (spa typing), repetitive sequence-based PCR (rep-
PCR), and various restriction fragment length polymorphism-
based methods (3, 4, 7, 12, 14, 16-18, 20-22, 24-27). Of these,
PFGE is the most widely used. PFGE is accurate and repro-
ducible; however, the method is not presently standardized,
and although guidelines for interpretation exist (23), they are
subjective and based on visual analysis of band patterns. More-
over, PFGE is labor intensive and time consuming and, in our
experience, does not always provide an interpretable result.

Only one molecular strain typing system is commercially
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available as a standardized kit—the automated DiversiLab sys-
tem (Spectral Genomics, Inc., Houston, Tex.), which uses rep-
PCR to discriminate among bacterial and fungal isolates and to
identify some fungi to the species level (8). Briefly, after DNA
extraction, the rep-PCR method uses primers that target and
bind to multiple noncoding, repetitive sequences (generally 30
to 500 bp) interspersed throughout the bacterial genome. The
outwardly facing primers generally amplify between repetitive
elements, as opposed to inwardly facing primers, which amplify
the repetitive element itself (as in the variable-number tandem
repeat) (28). Multiple DNA amplicons of different sizes and
various quantities (intensities) are generated during PCR. The
manual method is an established approach for subspecies clas-
sification and strain delineation of bacteria (29, 30). The au-
tomated rep-PCR method has three components: the Agilent
2100 bioanalyzer, which separates the amplified fragments on
a microfluidic chip and detects them based on fluorescent
intensity and migration time, rep-PCR reagent kits, and web-
based DiversiLab software (version 2.1.66). The software an-
alyzes results by creating a proximity matrix using the Pearson
correlation to calculate pair-wise similarities between all sam-
ples tested. The report generated by the DiversiLab system
includes a dendrogram (which illustrates hierarchical relation-
ships among isolates) and scatter plot (which provides a spa-
tial, nonhierarchical view of the relationships); gel-like images
and/or an electropherogram can also be incorporated. Com-
mercially available components, automation, technical simplic-
ity, rapid turn-around time, and user-friendly reports are fea-
tures that make the DiversiLab system attractive for a busy
microbiology laboratory. However, there are few published
evaluations of its discriminatory power.

The objective of this study was to assess the reliability of the



1188 SHUTT ET AL.

DiversiLab system for determining relatedness of strains of S.
aureus in a large reference laboratory setting by comparing
results to those of PFGE. If results of the two methods were
not concordant for all isolates in an outbreak, spa typing, which
has been shown to be as useful as other molecular methods (7,
12), including PFGE, for outbreak investigation purposes, was
performed.

MATERIALS AND METHODS

Bacterial isolates. From the 60 groups (398 isolates) of S. aureus isolates
representing potential outbreaks that were sent to ARUP Laboratories in 2003
for strain characterization by PFGE, 20 groups (hereafter termed outbreaks A
through T) consisting of a total of 91 isolates were randomly selected for analysis
by the DiversiLab system. After completion of PFGE analysis, isolates were
frozen at —70°C in brain heart infusion-glycerol (9.9% [vol/wt] glycerol, 3.33%
[wt/vol] brain heart infusion broth). For this study, frozen stocks were thawed
and grown on sheep blood agar (BBL, Sparks, Md.). Cultures were checked for
purity, and the identification provided by the client was confirmed with BACTi
Staph reagent (Remel, Lenexa, Kans.). The presence or absence of the mecA
gene was determined by PCR as previously described (1).

PFGE. PFGE was performed as described previously (13) with minor modi-
fications. Briefly, a single colony was inoculated into tryptic soy broth (BBL) and
incubated overnight at 37°C with vigorous shaking. Agarose plugs were prepared
using 10 pl (rather than 6 wl) of achromopeptidase (Wako BioProducts, Rich-
mond, Va.) (60 U/ul) for bacterial cell lysis. Plugs were maintained at 4°C for 15
min (rather than 10 min), and the lysed plugs were washed in 5 ml (rather than
2 ml) of TE buffer (10 mM Tris, 1 mM EDTA, pH 7.5). A restriction endonu-
clease (RE) mixture was prepared using 1X NEBuffer 4 and 2 pl of Smal
restriction enzyme (20 U) (New England BioLabs, Beverly, Mass.). Plugs were
cut to the desired comb size and placed into a 1.5-ml sterile microcentrifuge tube.
RE mixture (200 pl) was added to the cut plugs, and they were incubated at room
temperature for 2 h. The RE mixture was removed, and 1 ml of 0.5X TBE (50
mM Tris, 50 mM H3;BO;, 0.5 mM EDTA) was added. After 5 min, the plugs were
placed on the comb by the use of 1.2% Seakem GTG agarose gel (Cambrex
BioScience Rockland, Inc., Rockland, Maine). Bacteriophage lambda DNA con-
catemers (Lambda Ladder PFGE Marker; New England BioLabs) were similarly
embedded and used as size standards.

Restriction fragments were separated over a size range of approximately 50 to
700 kb by using a contour-clamped homogeneous electric field Chef Mapper XA
pulsed-field electrophoresis system (Bio-Rad Laboratories, Hercules, Calif.).
Running parameters were as follows: 200 V (6 V/cm); temperature, 14°C; initial
switch, 15 s; final switch, 55 s; and time, 22 h. After the electrophoresis run was
completed, the gel was stained with ethidium bromide for 15 min in a covered
container and destained in fresh, distilled water for 60 min. Gels were imaged by
UV transillumination using a Gel Doc 2000 apparatus and Quantity One soft-
ware (Bio-Rad Laboratories) and saved as TIFF images.

The relatedness of isolates in a potential outbreak was based on visual com-
parison of band patterns of isolates run in the same gel by the use of criteria
described by Tenover et al. (23) and BioNumerics software (version 3.0; Applied
Maths, Kortrijk, Belgium) for comparisons. Comparisons based on results pro-
vided by BioNumerics software were accomplished by calculating cluster analysis
using the band-based Dice method to illustrate pairwise similarities between all
samples in an outbreak and the dendrogram-type unweighted-pair group method
using average linkages (UPGMA).

rep-PCR. DNA from a 10-pl loopful of a S. aureus colony was extracted using
an Ultra Clean microbial DNA isolation kit (Mo Bio Laboratories, Solana
Beach, Calif.), following the directions recommended by Spectral Genomics.
DNA genomic integrity was visualized using agarose gel electrophoresis. The
extracted DNA was frozen overnight at —20°C and then amplified using a
Diversilab Staphylococcus DNA fingerprinting kit (Spectral Genomics, Inc.),
which includes rep-PCR master mix 1, Staphylococcus primers, and kit-specific
positive and negative controls in accordance with the manufacturer’s product
insert. Briefly, 50 ng of genomic DNA, 2.5 U of AmpliTaq DNA polymerase, and
1.5 ul of 10X PCR buffer (Applied Biosystems, Foster City, Calif.) were added
to the rep-PCR master mix to achieve a total of 25 pl. Thermal cycling param-
eters for a GeneAmp PCR System 9600 (Perkin-Elmer Corporation, Norwalk,
Ct.) were as follows: initial denaturation at 94°C for 2 min, 35 cycles of dena-
turation at 94°C for 30 sec, annealing at 45°C for 30 sec, extension at 70°C for 90
sec, and a final extension at 70°C for 3 min. The amplified product was stored at
—20°C until detection. Analysis of rep-PCR products was implemented using a
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DiversiLab system in which the amplified fragments of various sizes and inten-
sities are separated and detected using a microfluidics Labchip with an Agilent
2100 Bioanalyzer (Agilent Technologies, Palo Alto, Calif.).

The relatedness was determined by cluster analysis and guidelines provided by
manufacturer. Isolates were categorized as indistinguishable, similar, or differ-
ent. The manufacturer compared multiple sets of characterized isolates and
outbreaks in “gold standard” analysis to establish the categories. In general,
“different” was defined as <95% similarity and =2 band differences for homo-
geneous organisms or =3 band differences for heterogeneous organisms. “Sim-
ilar” was defined as <97% similarity and 1 band difference for homogeneous
organisms or up to 2 band differences for heterogeneous organisms. “Indistin-
guishable” was defined as >95% similarity and no banding differences, including
no variation in intensities of individual bands, although overall intensities may
differ.

For each outbreak, the analysis using the DiversiLab System was compared to
PFGE (both visually and using BioNumerics). For this analysis, we defined
concordance between the PFGE and rep-PCR interpretations as follows: the
PFGE pattern of isolates in a potential outbreak differed by 0 to 6 bands (isolates
were considered to be indistinguishable, closely related, or possibly related) and
the rep-PCR pattern differed by 0 to 2 bands (indistinguishable or similar). These
parameters were chosen based on which isolates would generally be considered
part of an outbreak as reported to infection control. If there was no concordance
in the clustering of the isolates in an outbreak between the two methods, rep-
PCR and PFGE were repeated, and the isolates were sent (in a blinded fashion)
to Spectral Genomics for testing by both methods.

spa typing. The procedure recommended by Ridom Bioinformatics was mod-
ified for use on a real-time PCR platform. Briefly, DNA prepared for rep-PCR
was amplified using the primers spa 1113f (5’TAAAGACGATCCTTCGGTGA
GC3') and spa 1514r (5’ CAGCAGTAGTGCCGTTTGCTT3'). A total of 4 pl of
template DNA was added to 1X the contents of a Lightcycler FastStart DNA
Master Hybridization Probes kit (Roche-Applied Science, Penzberg, Germany),
which contains deoxynucleoside triphosphates, FastStart Tag DNA polymerase,
and 1 mM MgCl,; an additional 6.4 pl of 25 mM MgCl, (final MgCl, concen-
tration, 4 mM); 400 nM primers; and 1X SYBR green (Molecular Probes, Inc.,
Eugene, Oreg.) for a total volume of 40 wl. Thermocycling parameters for a
Rotor-Gene 3000 system (Corbett Research, Sydney, Australia) were as follows:
polymerase activation at 95°C for 10 min, 40 cycles of denaturation at 95°C for
10 s, annealing at 60°C for 10 s, extension at 72°C for 20 s with fluorescence
acquisition during each cycle, and a final extension at 72°C for 2 min. A melt
curve analysis performed at temperatures from 60 to 99°C followed the ampli-
fication. The amplified product was processed using a MicroCon spin column
(Millipore Corporation, Bedford, Mass.) with a 100,000-molecular-weight cutoff.

Bidirectional DNA sequence data for each spa sample was generated using
fluorescently labeled terminator sequencing chemistry and sequencing primers (a
5" spa 1113f primer and a 3’ spa 1514r primer). Briefly, 5 ul of BigDye Termi-
nator Ready Reaction mix v. 1.1 (Applied Biosystems, Inc.) was added to 4 pl of
each primer (0.8 pmol/ul) and 3 pl of purified PCR product was added to the
BigDye-primer mix. Cycle sequencing was performed using a 9700 Thermal
Cycler (Applied Biosystems) and the following parameters: 25 cycles of 96°C for
10 s, 50°C for 5 s, and 60°C for 4 min. Sequencing reaction products were passed
through a column of Sephadex G-50 fine to remove unincorporated dye termi-
nators. DNA sequencing data files from the purified sequencing reaction prod-
ucts were generated using an ABI Prism 3730 DNA Analyzer (Applied Biosys-
tems, Inc.). Sequencher sequencing analysis software version 4.1 (Genecodes,
Ann Arbor, Mich.) was used to align and edit 5" and 3’ sequencing files to create
a consensus sequence for each spa sample.

The consensus sequences were analyzed using StaphType software (Ridom),
which assigns 21-, 24-, or 27-base repeats numerical values. The spa type was
deduced from the order of the specific repeats. Isolates with the same spa type
were considered indistinguishable. spa types with similar repeat profiles (i.e., no
more than one insertion or deletion of a repeat or =2 bp differences within a
repeat) were grouped together as part of the same cluster.

RESULTS

Of the 20 outbreaks, one was excluded from the comparison
because one of the two isolates in that outbreak did not yield
an interpretable fingerprint by PFGE after two attempts. All
89 isolates in the remaining 19 outbreaks were identified as S.
aureus; 65 were positive for mecA by PCR. Sixteen outbreaks
(2 to 9 isolates/outbreak) consisted of mecA-positive isolates;
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FIG. 1. Outbreak F is an example of concordance between PFGE band cluster analysis in BioNumerics software, using dendrogram-type
UPGMA and band-based Dice analysis, and rep-PCR, using a DiversiLab system. Both the BioNumerics (A) and rep-PCR (B) dendrograms show
that five of the six oxacillin (methicillin)-resistant isolates clustered into two groups, one with three isolates (SA28, SA32, and SA33) and one with
two (SA29 and SA31); the sixth isolate is an outlier (SA27) that is not related to the other isolates tested. The gel-like image generated by the

DiversiLab software illustrates band similarities.

the other three (3 to 11 isolates/outbreak) consisted of mecA-
negative isolates.

rep-PCR and PFGE interpretations were concordant for 12
outbreaks. Two of these outbreaks consisted of mecA-negative
isolates (outbreak Q, 11 isolates; outbreak R, 3 isolates) and 10
consisted of mecA-positive isolates (outbreak B, 3 isolates;
outbreak C, 2 isolates; outbreak F, 6 isolates [Fig. 1]; outbreak
J, 3 isolates; outbreak K, 2 isolates; outbreaks L, M, and N, 3
isolates each; outbreak S, 2 isolates; and outbreak T, 3 iso-
lates). PFGE was slightly more discriminatory for five of these
outbreaks (outbreaks J, M, N, Q, and T), although the final
interpretation was the same for both methods. Each of these
five outbreaks consisted of two or more strains considered

indistinguishable by PFGE and one considered closely or pos-
sibly related, whereas rep-PCR called all strains indistinguish-
able. rep-PCR was slightly more discriminatory in one out-
break (outbreak B). In this outbreak, two strains were
considered indistinguishable and one was similar by rep-PCR;
all three were considered indistinguishable by PFGE.

For four outbreaks (all mecA-positive isolates), the cluster-
ing of isolates by rep-PCR and PFGE initially was considered
not concordant: outbreak A, 4 isolates; outbreak D, 6 isolates
(Fig. 2); outbreak G, 9 isolates; outbreak P, 5 isolates. There-
fore, all isolates in these outbreaks were retested at ARUP
Laboratories and also sent to Spectral Genomics, Inc.
(blinded) for testing. For outbreaks A, D, and G, the repeat
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FIG. 2. Outbreak D is an example of an outbreak initially interpreted as representing a lack of concordance between PFGE band cluster
analysis in BioNumerics software, using dendrogram-type UPGMA and band-based Dice analysis, and rep-PCR, using a DiversiLab system.
(A) The BioNumerics dendrogram shows two clusters, one with three isolates (SA14, SA15, and SA13) and one with two isolates (SA12 and SA16)
and one outlier (SA11). However, when analyzed on the basis of the band pattern, SA12, SA13, SA14, SA15, and SA16 are shown to be related
and SA11 is shown to be possibly related (data not shown). (B) The rep-PCR dendrogram has two clusters, each with three isolates that are similar
to each other. Cluster 1 includes SA14 and SA11, which are indistinguishable, and SA12, which is similar. Cluster 2 includes SA13, SA15, and SA16,
which are indistinguishable. The gel-like image generated by the DiversilLab software illustrates band similarities.
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TABLE 1. Spa typing results for isolates in outbreaks for which
there was partial concordance between rep-PCR and PFGE*

Outbreak Sample(s) Spa type
A SA2, SA4 tx032
SA1l t002
SA3 tx033
E SA22, SA25 004>
SA23, SA24 t002
SA19 tx028"
SA17 t012
SA18 t078
SA20 tx025
SA21 t209
SA26 t037
H SA43, SA44, SAS0 t002°
SA47, SA48 t242°¢
SA45, SA49 t018
SA46 tx034
1 SA51 tx0274
SAS2 0024
SAS53 tx030

“ The designation “t” refers to a Ridom Spa server-approved global Spa-type
pattern of repeats; “tx” refers to a new local spa type, indicating that the
sequence contains a spa type not found in the global Spa server database.

b tx028 differed from t004 by one 24-bp insertion; therefore, these types were
grouped in the same cluster.

¢ For t242 and t002, there was a 1-bp difference in one repeat (repeat 34 of
t002 and repeat 13 of t242); therefore, these types were grouped in the same
cluster.

@ For tx027 and t002, there was a 2-bp difference in one repeat (repeat 38 of
tx027 and repeat 20 of t002); therefore, these types were grouped in the same
cluster.

PFGE fingerprint patterns and rep-PCR results of the testing
done at ARUP Laboratories and the results of testing per-
formed at Spectral Genomics were identical to initial results.
The BioNumerics interpretation of PFGE testing done at
ARUP Laboratories, however, changed. In retrospect, it was
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clear that too much weight had initially been placed on the
BioNumerics cluster analysis. PFGE and rep-PCR results
should have been considered concordant for outbreaks D and
G and partially concordant for outbreak A. For outbreak A,
interpretations by rep-PCR and PFGE were concordant for
two of the four isolates, which were indistinguishable by rep-
PCR and closely related by PFGE. The other two isolates in
outbreak A were different by rep-PCR, whereas one was pos-
sibly related to the first two by PFGE. The results of spa typing,
shown in Table 1, were in agreement with rep-PCR results. For
outbreak P, the repeat PFGE fingerprint patterns and rep-
PCR results of the testing done at ARUP Laboratories and the
results of testing performed at Spectral Genomics were iden-
tical, and both sets of rep-PCR results were identical to each
other and to the initial results. The PFGE fingerprint patterns,
however, were different for two of the isolates in the outbreak.
This was confirmed by testing a third time at ARUP Labora-
tories, suggesting that a technical error occurred when the
initial isolates were frozen. Results of the repeat PFGE and
initial (as well as repeat) rep-PCR testing were concordant.
In addition to the outbreak A results, there was partial
concordance between rep-PCR and PFGE interpretations for
the remaining three outbreaks. For outbreak E (mecA-nega-
tive isolates), interpretations for 7 of the 10 isolates were
concordant. The other three isolates in this outbreak were
considered different by PFGE, whereas rep-PCR found two of
them to be indistinguishable and the third was considered
similar to one of the other clusters in the outbreak. spa typing
results (Table 1) for this outbreak differed from both rep-PCR
and PFGE results but were more like rep-PCR results. Inter-
pretations for seven of the eight isolates in outbreak H (mecA-
positive isolates; shown in Fig. 3) were concordant; the other
isolate was grouped in different clusters by PFGE and rep-
PCR. spa typing results (Table 1) for this outbreak were not
identical to either rep-PCR or PFGE results but were more
like PFGE results. In outbreak I (mecA-positive isolates), in-
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FIG. 3. Outbreak H is an example of partial concordance between PFGE band cluster analysis in BioNumerics software, using dendrogram-
type UPGMA and band-based Dice analysis, and rep-PCR, using a DiversiLab system. (A) The BioNumerics dendrogram shows three clusters:
one with four isolates (SA43, SA44, SA46, and SAS50) and two with two isolates each (SA47 and SA48 in one and SA45 and SA49 in the other).
(B) In the rep-PCR dendrogram there are two clusters (SA43, SA44, SA46, SA48, and SAS50 in one and SA45 and SA49 in the other) and one
outlier (SA47). The gel-like image generated by DiversiLab software illustrates band similarities.
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terpretations for two of the three isolates were concordant.
The remaining isolate was considered closely related to the
first two by PFGE, whereas it was considered different by
rep-PCR; spa typing results (Table 1) for this outbreak differed
from both rep-PCR and PFGE results but more closely resem-
bled rep-PCR results.

DISCUSSION

The primary goal of this study was to assess the reliability of
the DiversiLab system for determining the relatedness of S.
aureus isolates in a large reference laboratory setting. To ac-
complish this, results of the DiversiLab system for 19 outbreaks
(89 isolates) were compared to those of PFGE (visual inter-
pretation of band patterns) aided by the clustering provided by
BioNumerics. Ideally, epidemiological data would have been
incorporated into the final interpretation. Unfortunately, these
data were not available. In our experience, however, it is highly
unusual for clinical information to accompany isolates sent to
a reference laboratory for strain typing.

We found that the correlation between rep-PCR and PFGE
was quite good. For 15 of the 19 outbreaks in our study,
rep-PCR and PFGE results were concordant, and for the re-
maining four, results of the two methods were partially con-
cordant. For 3 of the 19 outbreaks, rep-PCR and PFGE results
initially were incorrectly interpreted as not concordant. In all
three cases, the clustering generated by BioNumerics was mis-
leading, resulting in inaccurate interpretation of the PFGE
fingerprints. For outbreaks in which there was partial concor-
dance, spa typing results agreed with or were more like rep-
PCR results in three of them and more closely resembled
PFGE results in one. Additionally, both intra- and interlabo-
ratory reproducibility results obtained with the DiversiLab Sys-
tem were excellent. Reproducibility of PFGE also was excel-
lent; however, the clustering results provided by BioNumerics
differed for three of the four outbreaks that were repeated.
This likely reflects the fact that the BioNumerics software
allows for parameter modifications, which in turn gives the
user the freedom to influence the outcome and increases the
opportunity for interuser variability.

A secondary objective of this evaluation was to assess the
technical aspects of the DiversiLab system and compare them
with PFGE. In our opinion, positive aspects of the DiversiLab
system include a 1-day turnaround time (compared with 2 to 3
days for PFGE), standardized reagents commercially available
in kit form, and the Web-based software, which we believe
offers several advantages over BioNumerics. As previously
mentioned, the analysis provided by BioNumerics software is
less reproducible than that provided by the DiversiLab System.
Transfer of the PFGE band pattern to BioNumerics is manual
and, therefore, subjective and has specific gel resolution re-
quirements. Access to BioNumerics software is local and lim-
ited by a user key, whereas DiversiLab software provides un-
limited user access (although secured by password protection)
for any computer with Internet connections. The DiversiLab
software also generates user-friendly reports that can be cus-
tomized for the testing laboratory. In addition, the DiversiLab
system is considerably less technically demanding than PFGE.
The most labor-intensive step is the extraction, which requires
approximately 45 to 60 min of hands-on time, depending on
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the number of isolates being tested and the organism type (i.e.,
bacteria, fungus, or mycobacteria).

There are potential limitations to the DiversiLab system.
Although the reagent kits include positive and negative con-
trols, acceptable results for these controls are not indicated.
Occasionally, bubbles form as DNA is loaded into the channels
of the Labchip. This necessitates repeat testing of the amplified
product, which increases both the turnaround time and cost of
the test. Additionally, the occurrence of electrical interference
when the Labchip is being analyzed within the Agilent 2100
bioanalyzer or the presence of dust in the bioanalyzer can
produce an electrical spike in the electropherogram, necessi-
tating repeat testing of the amplified DNA. Finally, for the
DiversiLab system to be most cost efficient, 12 samples must be
tested, because all 13 wells of the Labchip must contain DNA
marker and the gel-dye matrix, even if no isolate is being
tested.

In summary, the results of our evaluation showed that the
performance of the DiversiLab system was comparable to that
of PFGE for determining strain relatedness of isolates of S.
aureus. Moreover, the DiversiLab system is considerably less
labor intensive than PFGE and provides more-rapid results.
Additionally, the Web-based software provides standardized
comparisons among isolates almost instantaneously and gen-
erates user-friendly, customized reports.
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