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Beck, I. A., M. Mahalanabis, et al. (2002). "Rapid and Sensitive Oligonucleotide Ligation Assay for 
Detection of Mutations in Human Immunodeficiency Virus Type 1 Associated with High-Level Resistance 
to Protease Inhibitors." J. Clin. Microbiol. 40(4): 1413-1419. 
 http://jcm.asm.org/cgi/content/abstract/40/4/1413  

 A sensitive, specific, and high-throughput oligonucleotide ligation assay (OLA) for the detection of 
genotypic human immunodeficiency virus type 1 (HIV-1) resistance to Food and Drug 
Administration-approved protease inhibitors was developed and evaluated. This ligation-based 
assay uses differentially modified oligonucleotides specific for wild-type or mutant sequences, 
allowing sensitive and simple detection of both genotypes in a single well of a microtiter plate. 
Oligonucleotides were designed to detect primary mutations associated with high-level resistance 
to amprenavir, nelfinavir, indinavir, ritonavir, saquinavir, and lopinavir, including amino acid 
substitutions D30N, I50V, V82A/S/T, I84V, N88D, and L90M. Plasma HIV-1 RNA from 54 infected 
patients was amplified by reverse transcription-PCR and sequenced by using dideoxynucleotide 
chain terminators for evaluation of mutations associated with drug resistance. These same 
amplicons were genotyped by the OLA at positions 30, 50, 82, 88, 84, and 90 for a total of 312 
codons. The sensitivity of detection of drug-resistant genotypes was 96.7% (87 of 90 mutant 
codons) in the OLA compared to 92.2% (83 of 90) in consensus sequencing, presumably due to 
the increased sensitivity of the OLA. The OLA detected genetic subpopulations more often than 
sequencing, detecting 30 mixtures of mutant and wild-type sequences and two mixtures of drug-
resistant sequences compared to 15 detected by DNA sequencing. Reproducible and 
semiquantitative detection of the mutant and the wild-type genomes by the OLA was observed by 
analysis of wild-type and mutant plasmid mixtures containing as little as 5% of either genotype in 
a background of the opposite genome. This rapid, simple, economical, and highly sensitive assay 
provides a practical alternative to dideoxy sequencing for genotypic evaluation of HIV-1 
resistance to antiretrovirals. 

 

Collantes-Fernandez, E., A. Zaballos, et al. (2002). "Quantitative Detection of Neospora caninum in 
Bovine Aborted Fetuses and Experimentally Infected Mice by Real-Time PCR." J. Clin. Microbiol. 
40(4): 1194-1198. 

 http://jcm.asm.org/cgi/content/abstract/40/4/1194  

 We report the development of a real-time PCR assay for the quantitative detection of Neospora 
caninum in infected host tissues. The assay uses the double-stranded DNA-binding dye SYBR 
Green I to continuously monitor product formation. Oligonucleotide primers were designed to 
amplify a 76-bp DNA fragment corresponding to the Nc5 sequence of N. caninum. A similar 
method was developed to quantify the 28S rRNA host gene in order to compare the parasite load 
of different samples and to correct for the presence of potential PCR-inhibiting compounds in the 



DNA samples. A linear quantitative detection range of 6 logs with a calculated detection limit of 
10-1 tachyzoite per assay was observed with excellent linearity (R2 = 0.998). Assay specificity 
was confirmed by using DNA from the closely related parasite Toxoplasma gondii. The 
applicability of the technique was successfully tested in a variety of host brain tissues: (i) aborted 
bovine fetuses classified into negative or positive Neospora-infected animals according to the 
observation of compatible lesions by histopathological study and (ii) experimentally infected 
BALB/c mice, divided into three groups, inoculated animals with or without compatible lesions and 
negative controls. All samples were also tested by ITS1 Neospora nested PCR and a high degree 
of agreement was shown between both PCR techniques ({kappa} = 0.86). This technique 
represents a useful quantitative diagnostic tool to be used in the study of the pathogenicity, 
immunoprophylaxis, and treatment of Neospora infection. 

 

Gray, J., L. V. von Stedingk, et al. (2002). "Transmission Studies of Babesia microti in Ixodes ricinus 
Ticks and Gerbils." J. Clin. Microbiol. 40(4): 1259-1263. 

 http://jcm.asm.org/cgi/content/abstract/40/4/1259  

 In order to investigate the possible role of Ixodes ricinus as a vector of zoonotic Babesia microti 
infection in Europe, a European rodent isolate (HK) and a zoonotic American isolate (GI) were 
studied in transmission experiments. PCR detected B. microti in the blood and spleens of infected 
gerbils (Meriones unguiculatus) and also in laboratory-induced infections of I. ricinus ticks. B. 
microti DNA was detected by PCR in all pooled samples of nymphs and the majority of adults that 
had fed as larvae and nymphs, respectively, on gerbils with acute infection of the European 
isolate, confirming that I. ricinus could serve as a vector in Europe. The American isolate, GI, 
proved to be equally infective for larval and nymphal I. ricinus as the HK strain, despite a very 
different appearance in gerbil erythrocytes. Nymphs infected with the HK and GI strains readily 
infected gerbils. In contrast to the finding in acute infections, ticks that fed on gerbils with chronic 
infections of HK and GI did not become infected. It was also found that the HK strain was not 
transmitted transovarially. The finding that a B. microti strain (GI) from a distant geographical 
region (United States) can infect and be transmitted by I. ricinus suggests that other European B. 
microti strains, in addition to the HK strain used here, are probably infective for I. ricinus, 
supporting the view that infection of humans with European B. microti may be a regular 
occurrence. 

 

Leary, T. P., J. C. Erker, et al. (2002). "Detection of Mammalian Reovirus RNA by Using Reverse 
Transcription-PCR: Sequence Diversity within the {lambda}3-Encoding L1 Gene." J. Clin. 
Microbiol. 40(4): 1368-1375. 

 http://jcm.asm.org/cgi/content/abstract/40/4/1368  

 Reoviruses infect virtually all mammalian species, and infection of humans is associated with mild 
gastrointestinal or upper respiratory illnesses. To improve reovirus detection strategies, we 
developed a reverse transcription-PCR technique to amplify a fragment of the reovirus L1 gene 
segment. This assay was capable of detecting 44 of 44 reovirus field isolate strains and was 
sufficiently sensitive to detect nearly a single viral particle (1.16 {+/-} 0.13) per PCR of prototype 
strain type 3 Dearing. Pairwise comparisons of the 44 partial L1 gene sequences revealed that 
nucleotide variability ranged from 0 to 24.7%, with most of the nucleotide polymorphism occurring 
at synonymous positions. Phylogenetic trees generated from amplified L1 gene sequences 
suggest that multiple alleles of the L1 gene cocirculate in nature and that genetic diversity of the 
L1 gene is largely independent of the host species, geographic locale, or date of isolation. 
Phylogenetic trees constructed from the L1 gene sequences are distinct from those constructed 
from the four reovirus S-class gene segments, which supports the hypothesis that reovirus gene 



segments reassort in nature. This study establishes a new sensitive and specific technique for the 
identification of mammalian reoviruses and enhances our understanding of reovirus evolution. 

 

Maes, N., J. Magdalena, et al. (2002). "Evaluation of a Triplex PCR Assay To Discriminate 
Staphylococcus aureus from Coagulase-Negative Staphylococci and Determine Methicillin 
Resistance from Blood Cultures." J. Clin. Microbiol. 40(4): 1514-1517. 

 http://jcm.asm.org/cgi/content/abstract/40/4/1514  

 A triplex PCR targeting the 16S rRNA, mecA, and nuc genes was developed for identification of 
staphylococci and detection of methicillin resistance. After validation of the assay with a collection 
of strains of staphylococci and enterococci (n = 169), the assay was evaluated with cultures of 
blood with gram-positive cocci from 40 patients. Accurate results were obtained for 59 (98%) of 
61 cultures within 6 h of growth detection. 

 

Yoshida, T., T. Deguchi, et al. (2002). "Quantitative Detection of Mycoplasma genitalium from First-Pass 
Urine of Men with Urethritis and Asymptomatic Men by Real-Time PCR." J. Clin. Microbiol. 40(4): 
1451-1455. 

 http://jcm.asm.org/cgi/content/abstract/40/4/1451  

 We developed a TaqMan-based real-time PCR assay for quantifying Mycoplasma genitalium. 
This assay is able to specifically quantify concentrations of the M. genitalium 16S rRNA gene 
ranging from 107 to 10 copies/reaction. Using the TaqMan assay, we quantified the M. genitalium 
16S rRNA gene in first-pass urine of men with urethritis and asymptomatic men who were 
positive for M. genitalium by PCR- and phylogeny-based assay. Of 130 men with gonococcal 
urethritis (GU), five were positive for M. genitalium. The mycoplasma load for each specimen was 
<5 x 10 copies/ml. Of 84 men with chlamydial non-GU (CNGU), seven were positive for M. 
genitalium. One man had an M. genitalium load of <5 x 10 copies/ml, and six men had loads 
ranging from 1.1 x 107 to 2.7 x 102 copies/ml. Of 86 men with nonchlamydial NGU (NCNGU), 17 
were positive for M. genitalium. The mycoplasma loads for these men ranged from 3.3 x 106 to 
2.3 x 102 copies/ml. Of 76 asymptomatic men, only two were positive for M. genitalium. For these 
men, the loads were 2 x 102 and <5 x 10 copies/ml. The patients with NGU had significantly 
higher concentrations of M. genitalium in their first-pass urine than did men with GU (P < 0.01) or 
asymptomatic men (P < 0.05). In addition, M. genitalium loads were significantly higher in men 
with NCNGU than those in asymptomatic men (P < 0.05). The quantitative assessment of M. 
genitalium loads by the TaqMan assay will provide useful information for understanding the 
pathogenicity of this mycoplasma in the urogenital tract. 

 

Zhang, W., M. Bielaszewska, et al. (2002). "Identification, Characterization, and Distribution of a Shiga 
Toxin 1 Gene Variant (stx1c) in Escherichia coli Strains Isolated from Humans." J. Clin. Microbiol. 
40(4): 1441-1446. 

 http://jcm.asm.org/cgi/content/abstract/40/4/1441  

 By using sequence analysis of Shiga toxin 1 (Stx 1) genes from human and ovine Stx-producing 
Escherichia coli (STEC) strains, we identified an Stx1 variant in STEC of human origin that was 
identical to the Stx1 variant from ovine STEC, but demonstrated only 97.1 and 96.6% amino acid 
sequence identity in its A and B subunits, respectively, to the Stx1 encoded by bacteriophage 



933J. We designated this variant "Stx1c" and developed stxB1 restriction fragment length 
polymorphism and stx1c-specific PCR strategies to determine the frequency and distribution of 
stx1c among 212 STEC strains isolated from humans. stx1c was identified in 36 (17.0%) of 212 
STEC strains, 19 of which originated from asymptomatic subjects and 16 of which were from 
patients with uncomplicated diarrhea. stx1c was most frequently (in 23 STEC strains [63.9%]) 
associated with stx2d, but 12 (33.3%) of the 36 STEC strains possessed stx1c only. A single 
STEC strain possessed stx1c together with stx2 and was isolated from a patient with hemolytic-
uremic syndrome. All 36 stx1c-positive STEC strains were eae negative and belonged to 10 
different serogroups, none of which was O157, O26, O103, O111, or O145. Stx1c was produced 
by all stx1c-containing STEC strains, but reacted weakly with a commercial immunoassay. We 
conclude that STEC strains harboring the stx1c variant account for a significant proportion of 
human STEC isolates. The procedures developed in this study now allow the determination of the 
frequency of STEC strains harboring stx1c among clinical STEC isolates and their association 
with human disease in prospective studies. 

 

Becker, K., A. W. Friedrich, et al. (2003). "Prevalence of Genes Encoding Pyrogenic Toxin Superantigens 
and Exfoliative Toxins among Strains of Staphylococcus aureus Isolated from Blood and Nasal 
Specimens." J. Clin. Microbiol. 41(4): 1434-1439. 

 http://jcm.asm.org/cgi/content/abstract/41/4/1434  

 A total of 429 different Staphylococcus aureus isolates encompassing 219 blood isolates and 210 
isolates taken from anterior nares were systematically searched by two multiplex PCR-DNA 
enzyme immunoassays (PCR-DEIA) for exfoliative toxin (ET) genes eta and etb, as well as for 
the classical members of the pyrogenic toxin superantigen (PTSAg) gene family comprising the 
staphylococcal enterotoxin (SE) genes sea-see and the toxic shock syndrome toxin 1 gene tst. In 
addition, a third PCR-DEIA was established to investigate the possession of four recently 
described SE genes, viz. seg-sej. The most frequent PTSAg/ET genes amplified were seg and 
sei, which were found strictly in combination in 55.0% of the S. aureus isolates tested. Other 
frequently detected toxin genes were tst (20.3%), sea (15.9%), and sec (11.2%). Only five 
isolates harbored ET genes. Regarding the origin of the S. aureus isolates, a significant 
difference (P = 0.037) was found for the possession of the sed/sej gene combination (10.5% of 
blood isolates versus 3.3% of nasal strains). Overall, about half of S. aureus isolates tested 
harbored genes of the classical members of the PTSAg family and ETs (50.8%), whereas 73.0% 
of S. aureus isolates were toxin gene positive if the recently described SE genes were included. 
This notable higher prevalence indicates that the possession of PTSAg genes in particular seems 
to be a habitual feature of S. aureus. Moreover, mainly due to the fixed combinations of seg plus 
sei, as well as sed plus sej, the possession of multiple PTSAg genes (62.9%) is more frequent 
than assumed so far. 

 

Hall, L., K. A. Doerr, et al. (2003). "Evaluation of the MicroSeq System for Identification of Mycobacteria 
by 16S Ribosomal DNA Sequencing and Its Integration into a Routine Clinical Mycobacteriology 
Laboratory." J. Clin. Microbiol. 41(4): 1447-1453. 

 http://jcm.asm.org/cgi/content/abstract/41/4/1447  

 An evaluation of the MicroSeq 500 microbial identification system by nucleic acid sequencing and 
the Mayo Clinic experience with its integration into a routine clinical laboratory setting are 
described. Evaluation of the MicroSeq 500 microbial identification system was accomplished with 
59 American Type Culture Collection (ATCC) strains and 328 clinical isolates of mycobacteria 
identified by conventional and 16S ribosomal DNA sequencing by using the MicroSeq 500 
microbial identification system. Nucleic acid sequencing identified 58 of 59 (98.3%) ATCC strains 



to the species level or to the correct group or complex level. The identification results for 219 of 
243 clinical isolates (90.1%) with a distance score of <1% were concordant with the identifications 
made by phenotypic methods. The remaining 85 isolates had distance scores of >1%; 35 (41.1%) 
were identified to the appropriate species level or group or complex level; 13 (15.3%) were 
identified to the species level. All 85 isolates were determined to be mycobacterial species, either 
novel species or species that exhibited significant genotypic divergence from an organism in the 
database with the closest match. Integration of nucleic acid sequencing into the routine 
mycobacteriology laboratory and use of the MicroSeq 500 microbial identification system and 
Mayo Clinic databases containing additional genotypes of common species and added species 
significantly reduced the number of organisms that could not be identified by phenotypic methods. 
The turnaround time was shortened to 24 h, and results were reported much earlier. A limited 
number of species could not be differentiated from one another by 16S ribosomal DNA 
sequencing; however, the method provides for the identification of unusual species and more 
accurate identifications and offers the promise of being the most accurate method available. 

 

Heininger, A., M. Binder, et al. (2003). "DNase Pretreatment of Master Mix Reagents Improves the 
Validity of Universal 16S rRNA Gene PCR Results." J. Clin. Microbiol. 41(4): 1763-1765. 

 http://jcm.asm.org/cgi/content/abstract/41/4/1763  

 DNase I pretreatment of 16S rRNA gene PCR reagents was tested. The DNase I requirement for 
the elimination of false-positive results varied between 0.1 and 70 IU per master mix depending 
on the applied Taq polymerase. PCR sensitivity was mostly maintained when 0.1 IU of DNase I 
was used. 

 

Lindstedt, B.-A., E. Heir, et al. (2003). "DNA Fingerprinting of Salmonella enterica subsp. enterica Serovar 
Typhimurium with Emphasis on Phage Type DT104 Based on Variable Number of Tandem 
Repeat Loci." J. Clin. Microbiol. 41(4): 1469-1479. 

 http://jcm.asm.org/cgi/content/abstract/41/4/1469  

 Seventy-eight human and environmental strains of Salmonella enterica subsp. enterica serovar 
Typhimurium, as well as 18 isolates of other Salmonella serovars and 6 isolates of Escherichia 
coli, were subjected to a novel variable number of tandem repeats (VNTR)-based fingerprinting 
method that showed high discrimination and reproducibility for typing serovar Typhimurium 
isolates. The method is based on capillary separation of PCR products from fluorescence-labeled 
VNTR in the serovar Typhimurium genome. The serovar Typhimurium isolates displayed 54 
VNTR patterns, and the VNTR assay correctly identified strains from a well-characterized 
outbreak. Among 37 serovar Typhimurium phage type DT104 isolates, 28 distinct VNTR patterns 
were found. This VNTR-based method is fast and suitable for complete automation. Our VNTR-
based method was capable of high discrimination within the homogeneous serovar Typhimurium 
DT104 phage type and can be used to trace outbreaks and to monitor DT104 as well as other 
phage types. The VNTR assay was compared to XbaI pulsed-field gel electrophoresis, amplified 
fragment length polymorphism analysis, integron-cassette profiles and gene PCR of intI1, 
qacE{Delta}1, sulI1, and floR. The VNTR assay showed greatly improved resolution compared to 
all other tested methods in this study. 

 

Pottumarthy, S., A. P. Limaye, et al. (2003). "Nocardia veterana, a New Emerging Pathogen." J. Clin. 
Microbiol. 41(4): 1705-1709. 



 http://jcm.asm.org/cgi/content/abstract/41/4/1705  

 Nocardia veterana is a newly described species named after the veteran's hospital where it was 
first isolated. This initial type strain was not thought to be clinically significant. We describe three 
cases of pulmonary disease attributable to N. veterana: two cases in patients presenting with 
multiple pulmonary nodules in a setting of immunocompromise and one case of exacerbation of 
chronic pulmonary disease. The isolates were susceptible to ampicillin, imipenem, gentamicin, 
amikacin, and trimethoprim-sulfamethoxazole and had reduced susceptibilities to ceftriaxone, 
cefotaxime, minocycline, and ciprofloxacin. The MICs of amoxicillin-clavulanate were higher than 
that of ampicillin alone, and the bacteria produced a {beta}-lactamase detectable only after 
induction with clavulanic acid. Phenotypically, the isolates could not be characterized beyond the 
Nocardia genus level. All three isolates were definitively identified as N. veterana by PCR and 
sequencing of the 16S rRNA gene. On the basis of their susceptibility and restriction enzyme 
analysis profiles, our findings indicate that they could potentially be misidentified as N. nova. 
These cases illustrate the pathogenic potential of this newly described species and emphasize 
the importance of accurate identification of Nocardia isolates to the species level by integrated 
use of phenotypic and genotypic methods. 

 

Schulz, A., K. Mellenthin, et al. (2003). "Detection, Differentiation, and Quantitation of Pathogenic 
Leishmania Organisms by a Fluorescence Resonance Energy Transfer-Based Real-Time PCR 
Assay." J. Clin. Microbiol. 41(4): 1529-1535. 

 http://jcm.asm.org/cgi/content/abstract/41/4/1529  

 Real-time technology eliminates many of the pitfalls of diagnostic PCR, but this method has not 
been applied to differentiation of Leishmania organisms so far. We have developed a real-time 
PCR that simultaneously detects, quantitates, and categorizes Leishmania organisms into three 
relevant groups causing distinct clinical pictures. The analytical sensitivity (detection rate of 
[&gt;=]95% at 94.1 parasites/ml of blood) was within a range that has been determined previously 
to facilitate the confirmation of visceral leishmaniasis from peripheral blood. Parasites were 
successfully detected in 12 different clinical samples (blood, bone marrow, skin, and liver). The 
Leishmania donovani complex, the Leishmania brasiliensis complex, and species other than 
these could be clearly discriminated by means of distinct melting temperatures obtained with 
fluorescence resonance energy transfer probes (melting points, 72.7, 67.1, and 65.0{degrees}C, 
respectively). All three groups could be quantified within equal ranges. As in other real-time 
PCRs, the variability in the quantification of DNA was small (coefficient of variation [CV], <2%). 
However, human samples containing low levels of parasites (100 parasites per ml of blood) 
showed higher variation (CV, 60.89%). Therefore, despite its superior analytical performance, 
care must be taken when real-time PCR is utilized for therapy monitoring. 

 

Weidmann, M., U. Meyer-Konig, et al. (2003). "Rapid Detection of Herpes Simplex Virus and Varicella-
Zoster Virus Infections by Real-Time PCR." J. Clin. Microbiol. 41(4): 1565-1568. 

 http://jcm.asm.org/cgi/content/abstract/41/4/1565  

 The herpes simplex viruses types 1 and 2 (HSV-1 and HSV-2) and varicella-zoster virus (VZV) 
can cause life-threatening infections of the central nervous system and lead to severe infections 
in immunocompromised subjects and newborns. In these cases, rapid diagnosis is crucial. We 
developed three different real-time PCR assays based on TaqMan chemistry for the LightCycler 
instrument to detect HSV-1, HSV-2, and VZV. When the TaqMan assays were compared to our 
in-house nested PCR assays, the test systems had equal sensitivities of [&lt;=]10 plasmid copies 



per assay. When clinical samples were investigated by TaqMan PCR to detect HSV-1, HSV-2, 
and VZV DNA, 95, 100, and 96% of the samples determined to be positive by nested PCR, 
respectively, were positive by the real-time PCR assays. The specificities of all PCR assays were 
almost 100%. Furthermore, the TaqMan PCR assays could be performed within 2.5 h, whereas 
nested PCR results were available after 9 h. In addition to offering more rapid results, the 
TaqMan PCR assays appear to be less expensive than nested PCR assays due to less hands-on 
time. In summary, TaqMan PCR is an excellent alternative to conventional nested PCR assays 
for the rapid detection of HSV-1, HSV-2, and VZV in clinical samples. 

 

Yera, H., M. E. Bougnoux, et al. (2003). "Mycetoma of the Foot Caused by Fusarium solani: Identification 
of the Etiologic Agent by DNA Sequencing." J. Clin. Microbiol. 41(4): 1805-1808. 

 http://jcm.asm.org/cgi/content/abstract/41/4/1805  

 We report a case of Fusarium solani mycetoma of the foot that could not be diagnosed by culture, 
but was correctly identified after amplification and sequence analysis of fungal internal 
transcribed spacers 1 and 2 and 5.8S ribosomal DNA regions. 

 

Amonsin, A., L. L. Li, et al. (2004). "Multilocus Short Sequence Repeat Sequencing Approach for 
Differentiating among Mycobacterium avium subsp. paratuberculosis Strains." J. Clin. Microbiol. 
42(4): 1694-1702. 

 http://jcm.asm.org/cgi/content/abstract/42/4/1694  

 We describe a multilocus short sequence repeat (MLSSR) sequencing approach for the 
genotyping of Mycobacterium avium subsp. paratuberculosis (M. paratuberculosis) strains. 
Preliminary analysis identified 185 mono-, di-, and trinucleotide repeat sequences dispersed 
throughout the M. paratuberculosis genome, of which 78 were perfect repeats. Comparative 
nucleotide sequencing of the 78 loci of six M. paratuberculosis isolates from different host species 
and geographic locations identified a subset of 11 polymorphic short sequence repeats (SSRs), 
with an average of 3.2 alleles per locus. Comparative sequencing of these 11 loci was used to 
genotype a collection of 33 M. paratuberculosis isolates representing different multiplex PCR for 
IS900 loci (MPIL) or amplified fragment length polymorphism (AFLP) types. The analysis 
differentiated the 33 M. paratuberculosis isolates into 20 distinct MLSSR types, consistent with 
geographic and epidemiologic correlates and with an index of discrimination of 0.96. MLSSR 
analysis was also clearly able to distinguish between sheep and cattle isolates of M. 
paratuberculosis and easily and reproducibly differentiated strains representing the predominant 
MPIL genotype (genotype A18) and AFLP genotypes (genotypes Z1 and Z2) of M. 
paratuberculosis described previously. Taken together, the results of our studies suggest that 
MLSSR sequencing enables facile and reproducible high-resolution subtyping of M. 
paratuberculosis isolates for molecular epidemiologic and population genetic analyses. 

 

Campsall, P. A., N. H. C. Au, et al. (2004). "Detection and Genotyping of Varicella-Zoster Virus by 
TaqMan Allelic Discrimination Real-Time PCR." J. Clin. Microbiol. 42(4): 1409-1413. 

 http://jcm.asm.org/cgi/content/abstract/42/4/1409  

 A proportion of individuals vaccinated with live attenuated Oka varicella-zoster virus (VZV) 
vaccine subsequently develop attenuated chicken pox and/or herpes zoster. To determine 



whether postvaccination varicella infections are caused by vaccine or wild-type virus, a simple 
method for distinguishing the vaccine strain from wild-type virus is required. We have developed 
a TaqMan real-time PCR assay to detect and differentiate wild-type virus from Oka vaccine 
strains of VZV. The assay utilized two fluorogenic, minor groove binding probes targeted to a 
single nucleotide polymorphism in open reading frame 62 that distinguishes the Oka vaccine from 
wild-type strains. VZV DNA could be genotyped and quantified within minutes of thermocycling 
completion due to real-time monitoring of PCR product formation and allelic discrimination 
analysis. The allelic discrimination assay was performed in parallel with two standard PCR-
restriction fragment length polymorphism (RFLP) methods on 136 clinical and laboratory VZV 
strains from Canada, Australia, and Japan. The TaqMan assay exhibited a genotyping accuracy 
of 100% and, when compared to both PCR-RFLP methods, was 100 times more sensitive. In 
addition, the method was technically simpler and more rapid. The TaqMan assay also allows for 
high-throughput genotyping, making it ideal for epidemiologic study of the live attenuated varicella 
vaccine. 

 

Gadea, I., M. Cuenca-Estrella, et al. (2004). "Genotyping and Antifungal Susceptibility Profile of 
Dipodascus capitatus Isolates Causing Disseminated Infection in Seven Hematological Patients 
of a Tertiary Hospital." J. Clin. Microbiol. 42(4): 1832-1836. 

 http://jcm.asm.org/cgi/content/abstract/42/4/1832  

 Seven cases of disseminated infection due to Dipodascus capitatus are reported. Infections 
occurred in a hematological unit of a tertiary hospital during a period of 5 years. Five cases were 
refractory to antifungal therapy. Antifungal susceptibility testing of seven isolates was performed, 
and strains were typed by PCR fingerprinting with the core sequence of phage M13 and by 
random amplification of polymorphic DNA with two primers, Ap12h and W-80A. A very short 
range of MICs of each antifungal agent was observed. The MICs of amphotericin B ranged 
between 0.50 and 2 {micro}g/ml. Strains were susceptible in vitro to flucytosine and susceptible 
(dose-dependent) to fluconazole and itraconazole. Voriconazole exhibited an activity in vitro 
comparable to that of itraconazole. Typing techniques allowed seven additional isolates of D. 
capitatus neither geographically nor temporally related to be classified into two different genomic 
patterns. The genomic type of the seven strains from the hematological unit was identical 
regardless of typing technique utilized. It would indicate that the seven cases of disseminated 
infection could be related epidemiologically. 

 

Johnson, J. R. and T. T. O'Bryan (2004). "Detection of the Escherichia coli Group 2 Polysaccharide 
Capsule Synthesis Gene kpsM by a Rapid and Specific PCR-Based Assay." J. Clin. Microbiol. 
42(4): 1773-1776. 

 http://jcm.asm.org/cgi/content/abstract/42/4/1773  

 A rapid and simple PCR-based assay for detection of the group 2 capsule synthesis gene kpsM 
of Escherichia coli was designed and validated. When combined with the published group 2 
primers (kpsIIf, 5'-GCGCATTTGCTGATACTGTTG-3'; kpsIIr, 5'-
CATCCAGACGATAAGCATGAGCA-3'), the new primers (the kpsIIf primer and a new reverse 
primer K2r, 5'-AGGTAGTTCAGACTCACACCT-3') allowed specific identification by exclusion of 
the heretofore elusive K2 kpsM variant. The primers yielded the predicted amplicon when 
multiplexed with other primers and used under varied assay conditions, including a range of 
concentrations of individual reaction mixture ingredients and of annealing temperatures (from 54 
to 64{degrees}C). 



 

Muyldermans, G., D. Pierard, et al. (2004). "Simple Algorithm for Identification of Bordetella pertussis 
Pertactin Gene Variants." J. Clin. Microbiol. 42(4): 1614-1619. 

 http://jcm.asm.org/cgi/content/abstract/42/4/1614  

 Studies performed in several countries have demonstrated the recent emergence and 
subsequent dominance of circulating Bordetella pertussis strains harboring pertactin and 
pertussis toxin variants not included in pertussis vaccines. Determination of the pertactin gene 
variants is commonly performed using a time-consuming and expensive sequence analysis. We 
developed a simple and reliable pertactin typing algorithm suitable for large-scale screening. The 
assay correctly identified all pertactin alleles in representative strains. The typing of 231 clinical 
strains of B. pertussis routinely isolated in Belgium showed that this algorithm was adequate to 
identify less-frequent prn types like prn9 and prn11. 

 

Pratelli, A., N. Decaro, et al. (2004). "Two Genotypes of Canine Coronavirus Simultaneously Detected in 
the Fecal Samples of Dogs with Diarrhea." J. Clin. Microbiol. 42(4): 1797-1799. 

 http://jcm.asm.org/cgi/content/abstract/42/4/1797  

 Sixty-nine fecal samples from diarrheic puppies were examined by reverse transcription-PCR 
assays for the M and the S genes of canine coronaviruses (CCoVs). The isolates in 10 samples 
were recognized as CCoV type I, and the isolates in 6 samples were recognized as CCoV type II, 
while isolates of both genotypes were simultaneously detected in 53 samples. 

 

Bash, M. C., P. Zhu, et al. (2005). "por Variable-Region Typing by DNA Probe Hybridization Is Broadly 
Applicable to Epidemiologic Studies of Neisseria gonorrhoeae." J. Clin. Microbiol. 43(4): 1522-
1530. 

 http://jcm.asm.org/cgi/content/abstract/43/4/1522  

 The porin gene (porB) of Neisseria gonorrhoeae encodes the major outer membrane protein 
identified as PI or Por. To examine the utility of por variable-region (VR) typing, porB from 206 
isolates was characterized by using oligonucleotide probes in a checkerboard hybridization assay 
that identifies the sequence types of five VRs of both PIA and PIB porB alleles. The strains 
represented temporally and geographically distinct isolates, isolates from a large cluster, 
epidemiologically linked partner isolates, and a collection of strains from disseminated 
gonococcal infections. By using rigorous epidemiologic criteria for transmission of infection 
between sex partners, por VR typing was more discriminatory than serovar typing in classifying 
isolates from both members of 43 epidemiologically linked pairs: 39 of 43 pairs were classified as 
coinciding by por VR typing compared to 43 of 43 by serovar determination (P = 0.058). porB 
sequence data confirmed the accuracy of the por VR method. Relationships between VR type 
and serovar typing monoclonal antibodies were observed for all six PIB and three of six PIA 
antibodies. por VR typing is a molecular tool that appears to have broad applicability. This 
method can be adapted to a wide range of technologies from simple hybridization to microarray 
and may allow for typing from noncultured clinical specimens. 

 

Krafft, A. E., K. L. Russell, et al. (2005). "Evaluation of PCR Testing of Ethanol-Fixed Nasal Swab 



Specimens as an Augmented Surveillance Strategy for Influenza Virus and Adenovirus 
Identification." J. Clin. Microbiol. 43(4): 1768-1775. 

 http://jcm.asm.org/cgi/content/abstract/43/4/1768  

 Viral culture isolation has been widely accepted as the "gold standard" for laboratory confirmation 
of viral infection; however, it requires ultralow temperature specimen storage. Storage of 
specimens in ethanol at room temperature could expand our ability to conduct active surveillance 
and retrospective screenings of viruses with rapid and inexpensive real-time PCR tests, including 
isolates from remote regions where freezing specimens for culture is not feasible. Molecular 
methods allow for rapid identification of viral pathogens without the need to maintain viability. We 
hypothesized that ethanol, while inactivating viruses, can preserve DNA and RNA for PCR-based 
methods. To evaluate the use of ethanol-stored specimens for augmenting surveillance for 
detection of influenza viruses A and B and adenoviruses (AdV), paired nasal swab specimens 
were collected from 384 recruits with febrile respiratory illness at Fort Jackson, S.C., in a 2-year 
study. One swab was stored at ambient temperature in 100% ethanol for up to 6 months, and the 
other swab was stored at -70{degrees}C in viral medium. For viral detection, frozen specimens 
were cultured for a variety of respiratory viruses, and ethanol-fixed specimens were tested with 
TaqMan (TM) probe and LightCycler SYBR green (SG) melting curve assays with at least two 
different PCR targets for each virus. The sensitivities of the TM and SG assays on specimens 
stored in ethanol for 1 month were 75% and 58% for influenza A, 89% and 67% for influenza B, 
and 93 to 98% and 57% for AdV, respectively. Lower specificities of the real-time assays 
corresponded to the increased detection of PCR-positive but culture-negative specimens. 
Influenza virus RNA was detected as well or better after 6 months of storage in ethanol. 
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Spots by a Duplex Real-Time PCR Assay." J. Clin. Microbiol. 43(4): 1851-1857. 

 http://jcm.asm.org/cgi/content/abstract/43/4/1851  

 A dried blood spot (DBS) is a well-accepted means for the collection, transport, and storage of 
blood samples for various epidemiologic, serologic, and molecular assays for human 
immunodeficiency virus (HIV) studies. It is particularly important for mother-to-infant-transmission 
studies of affected individuals living in remote areas. We have developed a real-time PCR 
method to detect HIV type 1 (HIV-1) DNA in dried blood spots. A cellular gene, RNase P, was 
coamplified with the HIV-1 DNA in the same tube to monitor the DNA extraction efficiency and the 
overall assay performance. Our assay is a one-tube, single-step closed-system assay and uses a 
dUTP/uracil DNA glycosidase anti-PCR contamination control. The HIV-1 primers and probe were 
derived from a conserved region of the long terminal repeat. The detection of RNase P is 
attenuated by lowering the forward and reverse primer concentrations so that its amplification will 
not overwhelm the HIV-1 amplification and yet will provide a semiquantitative measurement of the 
quality of the isolated DBS DNA. We examined 103 HIV-1-seropositive and 56 seronegative U.S. 
adults and found that our assay has a sensitivity of 98.1% (95% confidence interval [CI], 95.5% to 
100%) and specificity of 100% (95% CI, 99% to 100%). The positive and negative predictive 
values are 100% and 96.6%, respectively. This duplex PCR assay may be useful in identifying 
HIV-1-infected persons, particularly infants born to seropositive mothers in remote areas of the 
world. 
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Samples: Standardized Method of Analysis." J. Clin. Microbiol. 43(4): 1869-1878. 
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 A sensitive nested reverse transcription-PCR assay, targeting a short fragment of the gene 
encoding the small hydrophobic protein (SH gene), was developed to allow rapid characterization 
of mumps virus in clinical samples. The sensitivity and specificity of the assay were established 
using representative genotypes A, B, C, D, E, and F. Mumps virus RNA was characterized 
directly from cerebrospinal fluid (CSF) samples and in extracts of mumps virus isolates from 
patients with various clinical syndromes. Direct sequencing of products and subsequent 
phylogenetic analysis enabled genetic classification. A simple web-based system of sequence 
analysis was established. The study also allowed characterization of mumps virus strains from 
Argentina as part of a new subgenotype. This PCR assay for characterization of mumps 
infections coupled to a web-based analytical program provides a rapid method for identification of 
known and novel strains. 

 

Fukushima, M., K. Kakinuma, et al. (2002). "Phylogenetic Analysis of Salmonella, Shigella, and 
Escherichia coli Strains on the Basis of the gyrB Gene Sequence." J. Clin. Microbiol. 40(8): 2779-
2785. 

 http://jcm.asm.org/cgi/content/abstract/40/8/2779  

 Phylogenetic analysis of about 200 strains of Salmonella, Shigella, and Escherichia coli was 
carried out using the nucleotide sequence of the gene for DNA gyrase B (gyrB), which was 
determined by directly sequencing PCR fragments. The results establish a new phylogenetic tree 
for the classification of Salmonella, Shigella, and Escherichia coli in which Salmonella forms a 
cluster separate from but closely related to Shigella and E. coli. In comparison with 16S rRNA 
analysis, the gyrB sequences indicated a greater evolutionary divergence for the bacteria. Thus, 
in screening for the presence of bacteria, the gyrB gene might be a useful tool for differentiating 
between closely related species of bacteria such as Shigella spp. and E. coli. At present, 16S 
rRNA sequence analysis is an accurate and rapid method for identifying most unknown bacteria 
to the genus level because the highly conserved 16S rRNA region is easy to amplify; however, 
analysis of the more variable gyrB sequence region can identify unknown bacteria to the species 
level. In summary, we have shown that gyrB sequence analysis is a useful alternative to 16S 
rRNA analysis for constructing the phylogenetic relationships of bacteria, in particular for the 
classification of closely related bacterial species. 

 

Guinebretiere, M.-H., V. Broussolle, et al. (2002). "Enterotoxigenic Profiles of Food-Poisoning and Food-
Borne Bacillus cereus Strains." J. Clin. Microbiol. 40(8): 3053-3056. 

 http://jcm.asm.org/cgi/content/abstract/40/8/3053  

 The enterotoxigenic profiles of 51 B. cereus food-related strains were compared to those of 37 B. 
cereus food-poisoning strains. cytK and association of hbl-nhe-cytK enterotoxin genes were more 
frequent among diarrheal strains (73 and 63%) than among food-borne strains (37 and 33%). 
Unlike diarrheal strains, food-borne strains showed frequent nhe and hbl gene polymorphisms 
and were often low toxin producers. 

 

Heo, E.-j., J.-h. Park, et al. (2002). "Serologic and Molecular Detection of Ehrlichia chaffeensis and 
Anaplasma phagocytophila (Human Granulocytic Ehrlichiosis Agent) in Korean Patients." J. Clin. 
Microbiol. 40(8): 3082-3085. 
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 Sera from 491 Korean patients with acute febrile diseases were tested for Ehrlichia chaffeensis 
and Anaplasma phagocytophila antibodies by indirect immunofluorescence assay (IFA), Western 
blotting, and TaqMan real-time PCR. Overall, 0.4% of sera reacted with E. chaffeensis, and 1.8% 
reacted with A. phagocytophila in IFAs. This is the first report of detection of antibodies to A. 
phagocytophila and E. chaffeensis in Korea and suggests the presence of A. phagocytophila and 
E. chaffeensis or antigenically similar species. 

 

Lasker, B. A. (2002). "Evaluation of Performance of Four Genotypic Methods for Studying the Genetic 
Epidemiology of Aspergillus fumigatus Isolates." J. Clin. Microbiol. 40(8): 2886-2892. 

 http://jcm.asm.org/cgi/content/abstract/40/8/2886  

 In the present investigation, 49 Aspergillus fumigatus isolates obtained from four nosocomial 
outbreaks were typed by Afut1 restriction fragment length polymorphism (RFLP) analysis and 
three PCR-based molecular typing methods: random amplified polymorphic DNA (RAPD) 
analysis, sequence-specific DNA primer (SSDP) analysis, and polymorphic microsatellite markers 
(PMM) analysis. The typing methods were evaluated with respect to discriminatory power (D), 
reproducibility, typeability, ease of use, and ease of interpretation to determine their performance 
and utility for outbreak and surveillance investigations. Afut1 RFLP analysis detected 40 types. 
Thirty types were observed by RAPD analysis. PMM analysis detected 39 allelic types, but SSDP 
analysis detected only 14 types. All four methods demonstrated 100% typeability. PMM and 
RFLP analyses had comparable high degrees of discriminatory power (D = 0.989 and 0.988, 
respectively). The discriminatory power of RAPD analysis was slightly lower (D = 0.971), whereas 
SSDP analysis had the lowest discriminatory power (D = 0.889). Overall, SSDP analysis was the 
easiest method to interpret and perform. The profiles obtained by PMM analysis were easier to 
interpret than those obtained by RFLP or RAPD analysis. Bands that differed in staining intensity 
or that were of low intensity were observed by RAPD analysis, making interpretation more 
difficult. The reproducibilities with repeated runs of the same DNA preparation or with different 
DNA preparations of the same strain were high for all the methods. A high degree of genetic 
variation was observed in the test population, but isolates were not always similarly divided by 
each method. Interpretation of band profiles requires understanding of the molecular mechanisms 
responsible for genetic alternations. PMM analysis and Afut1 RFLP analysis, or their combination, 
appear to provide the best overall discriminatory power, reproducibility, ease of interpretation, and 
ease of use. This investigation will aid in planning epidemiologic and surveillance studies of A. 
fumigatus. 
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 Two outbreaks of respiratory tract illness associated with prolonged cough occurring in 1998 and 
1999 in New York State were investigated. A PCR test for Bordetella pertussis was primarily used 
by a private laboratory to confirm 680 pertussis cases. Several clinical specimens had positive 
culture results for B. pertussis during both outbreaks, which confirmed that B. pertussis was 
circulating during the outbreaks. However, testing by the New York State Department of Health 
reference laboratory suggested that some of the PCR results may have been falsely positive. In 
addition, features of the outbreak that suggested that B. pertussis may not have been the primary 
agent of infection included a low attack rate among incompletely vaccinated children and a 



significant amount of illness among patients testing PCR negative for B. pertussis. These 
investigations highlight the importance of appropriate clinical laboratory quality assurance 
programs, of the limitations of the PCR test, and of interpreting laboratory results in context of 
clinical disease. 
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and Serological Evaluation of Recombinant Em18." J. Clin. Microbiol. 40(8): 2760-2765. 

 http://jcm.asm.org/cgi/content/abstract/40/8/2760  

 The Echinococcus multilocularis protein Em18 is one of the most promising antigens for use in 
serodiagnosis of alveolar echinococcosis in human patients. Here we identify an antigenic 
relationship between Em18 and a 65-kDa immunodominant E. multilocularis surface protein 
previously identified as either EM10 or EmII/3. The NH2-terminal sequence of native Em18 was 
determined, revealing it to be a fragment of EM10. Experiments were undertaken to investigate 
the effect of proteinase inhibitors on the degradation of EM10 in crude extracts of E. multilocularis 
protoscoleces. Em18 was found to be the product of degradation of EM10 by cysteine proteinase. 
A recombinant Em18 (RecEm18, derived from 349K to 508K of EM10) was successfully 
expressed by using Escherichia coli expression system and then evaluated for use in 
serodiagnosis of alveolar echinococcosis. RecEm18 was recognized by 27 (87.1%) and 28 
(90.3%) of 31 serum samples from clinically and/or pathologically confirmed alveolar 
echinococcosis patients by enzyme-linked immunosorbent assay and immunoblotting, 
respectively. Of 33 serum samples from cystic echinococcosis patients, 1 was recorded as having 
a weak positive reaction to RecEm18; however, none of the serum samples which were tested 
from neurocysticercosis patients (n = 10) or healthy people (n = 15) showed positive reactions. 
RecEm18 has the potential for use in the differential serodiagnosis of alveolar echinococcosis. 

 

Singh, S., V. T. K. Chow, et al. (2002). "Direct Detection of Enterovirus 71 (EV71) in Clinical Specimens 
from a Hand, Foot, and Mouth Disease Outbreak in Singapore by Reverse Transcription-PCR 
with Universal Enterovirus and EV71-Specific Primers." J. Clin. Microbiol. 40(8): 2823-2827. 

 http://jcm.asm.org/cgi/content/abstract/40/8/2823  

 A recent outbreak of hand, foot, and mouth disease in Singapore in 2000 affected several 
thousand children and resulted in four deaths. The aim of this study was to determine the 
applicability of reverse transcription-PCR (RT-PCR) with universal pan-enterovirus primers and 
enterovirus 71 (EV71) type-specific primers for the direct detection of enteroviruses in clinical 
specimens derived from this outbreak. With the universal primers, EV71 RNA sequences were 
successfully detected by RT-PCR and direct sequencing in 71% of positive specimens. Three 
pairs of EV71 type-specific primers were evaluated for rapid detection of EV71 directly from 
clinical specimens and cell culture isolates. By using a seminested RT-PCR strategy, specific 
identification of EV71 sequences directly in clinical specimens was achieved, with a detection rate 
of 53%. In contrast, cell culture could isolate EV71 in only 20% of positive specimens. EV71 was 
detected directly from brain, heart, and lung specimens of two deceased siblings. Although more 
than one type of enterovirus was identified in clinical specimens from this outbreak, 90% of the 
enteroviruses were confirmed as EV71. The data demonstrate the clinical applicability of pan-
enterovirus and seminested RT-PCR for the detection of EV71 RNA directly from clinical 
specimens in an outbreak situation. 

 



Wisselink, H. J., J. J. Joosten, et al. (2002). "Multiplex PCR Assays for Simultaneous Detection of Six 
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Specimens from Pigs." J. Clin. Microbiol. 40(8): 2922-2929. 
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 Multiplex PCR assays for the detection and identification of various Streptococcus suis strains in 
tonsillar specimens from pigs were developed and evaluated. In two separate reactions, five 
distinct DNA targets were amplified. Three targets, based on the S. suis capsular polysaccharide 
(cps) genes specific for serotypes 1 (and 14), 7, and 9, were amplified in multiplex PCR I. Two 
other targets, based on the serotype 2- (and 1/2-) specific cps gene and the epf gene, encoding 
the EF proteins of virulent serotype 2 and highly virulent serotype 1 strains, were amplified in 
multiplex PCR II. To identify false-negative results, firefly luciferase (luc) DNA and primers based 
on the luc gene were included in the assay. The multiplex PCR assays were evaluated with 
tonsillar specimens from pigs infected with S. suis strains. The results obtained with the PCR 
assays were compared with the results obtained with a bacteriological examination. Most (94%) 
of the results obtained with multiplex PCR assays were confirmed by the bacteriological 
examination. The PCR method seems to be more sensitive compared to the bacteriological 
method, since the remaining 6% of the samples were positive by PCR and negative by 
bacteriological examination. These results indicate that the PCR method is highly specific for the 
detection of S. suis strains most frequently involved in clinical disease in infected pig herds. The 
serotypes found by PCR in tonsillar specimens from diseased pigs were compared with the 
serotypes of the strains isolated from the affected tissues of the same pigs. The results showed 
that there is significant association between carriership and clinical illness for S. suis serotype 9 
and EF-positive serotype 2 strains and not for serotype 7 and EF-negative serotype 2 (or 1/2) 
strains. 
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Culture Assays in a Medical Center for Detection of Influenza A Virus." J. Clin. Microbiol. 41(8): 
3597-3601. 
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 A single-tube real-time (fluorogenic) reverse transcription (RT)-PCR with the SmartCycler 
instrument (SmartCycler RT-PCR) for influenza A virus detection was evaluated with 238 
respiratory specimens. Direct immunofluorescence antibody staining (DFA) and primary rhesus 
monkey kidney cell culture were performed on-site at Yale-New Haven Hospital. Specimens were 
transported to the Connecticut Department of Public Health Laboratory for real-time RT-PCR. Cell 
culture detected influenza A virus in all 150 influenza A virus-positive specimens, DFA detected 
the virus in 148 influenza A virus-positive specimens, and SmartCycler RT-PCR detected the 
virus 143 influenza A virus-positive specimens. The sensitivity and specificity of RT-PCR were 
95.3 and 100%, respectively. The high sensitivity and specificity and the rapid turnaround time 
made the SmartCycler RT-PCR valuable for the rapid diagnosis of influenza A, especially in a 
public health laboratory. The closed real-time RT-PCR system avoided cross-contamination 
possible with RT-PCR and the excessive manipulations required for conventional RT-PCR 
analysis and saved time and labor as well. In a medical center, rapid diagnosis by DFA was labor 
intensive but was 98.7% sensitive and 100% specific compared to the results of culture and 
provided results within 2 h throughout operating hours, helping with bed allocation on admission 
and patient management. 
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Mycobacterium tuberculosis Compared to IS6110-Based Restriction Fragment Length 
Polymorphism Analysis for Investigation of Apparently Clustered Cases of Tuberculosis." J. Clin. 
Microbiol. 41(8): 3514-3520. 
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 An evaluation of the utility of IS6110-based restriction fragment length polymorphism (RFLP) 
typing compared to a combination of variable number tandem repeat (VNTR) typing and 
mycobacterial interspersed repetitive unit (MIRU) typing was undertaken. A total of 53 patient 
isolates of Mycobacterium tuberculosis from four presumed episodes of cross-infection were 
examined. Genomic DNA was extracted from the isolates by a cetyl trimethylammonium bromide 
method. The number of copies of tandem repeats of the five loci ETRA to ETRE and 12 MIRU 
loci was determined by PCR amplification and agarose gel electrophoresis of the amplicons. 
VNTR typing identified the major clusters of strains in the three investigations in which they 
occurred (each representing a different evolutionary clade: 32333, 42235, and 32433). The 
majority of unrelated isolates (by epidemiology and RFLP typing) were also identified by VNTR 
typing. The concordance between the RFLP and MIRU typing was complete, with the exception 
of two isolates with RFLP patterns that differed by one band each from the rest of the major 
epidemiologically linked groups of isolates in investigation A. All of these isolates had identical 
MIRU and VNTR types. A further pair of isolates differed in the number of tandem repeat copies 
at two MIRU alleles but had identical RFLP patterns. The speed of the combined VNTR and 
MIRU typing approach enabled results for some of the investigations to be supplied in "real time," 
influencing choices in contact tracing. The ease of comparison of results of MIRU and VNTR 
typing, which are recorded as single multidigit numbers, was also found to greatly facilitate 
investigation management and the communication of results to health care professionals. 

 

Giovannelli, L., A. Lama, et al. (2004). "Detection of Human Papillomavirus DNA in Cervical Samples: 
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Two-Step Nested PCR Assay." J. Clin. Microbiol. 42(8): 3861-3864. 
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 The PGMY-PCR for human papillomavirus (HPV) was evaluated, in parallel with nested PCR 
(nPCR), in samples with noted Hybrid Capture II (HCII) and MY-PCR results. PGMY-PCR 
detected HPV DNA in 2.5% of HCII-negative-MY-PCR-negative samples and in 71.7% of HCII-
positive-MY-PCR-negative samples; also, it detected the MY-PCR-negative-nPCR-negative types 
HPV-42, HPV-44, HPV-51, HPV-87, and HPV-89. 

 

Lavigne, J.-P., N. Bouziges, et al. (2004). "Molecular Epidemiology of Enterobacteriaceae Isolates 
Producing Extended-Spectrum {beta}-Lactamases in a French Hospital." J. Clin. Microbiol. 42(8): 
3805-3808. 
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 In 2002, 80 isolates of Enterobacteriaceae producing extended-spectrum {beta}-lactamases 
(ESBLs) were collected from infected patients in our hospital. Enterobacter aerogenes was the 
most common bacterium isolated from all specimens (36.5%). The ESBLs were predominantly 
(90%) TEM derivatives (TEM-24, TEM-3). Pulsed-field gel electrophoresis highlighted that E. 
aerogenes, Klebsiella pneumoniae, and Citrobacter koseri had a clonal propagation. 
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Exotoxin Genes in Staphylococcal Isolates." J. Clin. Microbiol. 42(8): 3869-3872. 
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 A modified multiplex PCR method for detection of nine Staphylococcus aureus enterotoxin genes 
(sea, seb, sec, sed, see, seg, seh, sei, and sej) and one form of immunoreactive toxic shock 
syndrome toxin based on a previously published method (S. R. Monday and G. A. Bohach, J. 
Clin. Microbiol. 37:3411-3414, 1999) has been developed. The modified PCR protocol seems 
robust and gives reliable results. 
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J. Clin. Microbiol. 42(8): 3781-3788. 
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 Rodent models have been developed to study the pathogenesis of diseases caused by 
Helicobacter pylori, as well as by other gastric and intestinal Helicobacter spp., but some murine 
enteric Helicobacter spp. cause hepatobiliary and intestinal tract diseases in specific inbred 
strains of laboratory mice. To identify these murine Helicobacter spp., we developed an assay 
based on PCR-denaturing gradient gel electrophoresis and pyrosequencing. Nine strains of mice, 
maintained in four conventional laboratory animal houses, were assessed for Helicobacter sp. 
carriage. Tissue samples from the liver, stomach, and small intestine, as well as feces and blood, 
were collected; and all specimens (n = 210) were screened by a Helicobacter genus-specific 
PCR. Positive samples were identified to the species level by multiplex denaturing gradient gel 
electrophoresis, pyrosequencing, and a H. ganmani-specific PCR assay. Histologic examination 
of 30 tissue samples from 18 animals was performed. All mice of eight of the nine strains tested 
were Helicobacter genus positive; H. bilis, H. hepaticus, H. typhlonius, H. ganmani, H. rodentium, 
and a Helicobacter sp. flexispira-like organism were identified. Helicobacter DNA was common in 
fecal (86%) and gastric tissue (55%) specimens, whereas samples of liver tissue (21%), small 
intestine tissue (17%), and blood (14%) were less commonly positive. Several mouse strains 
were colonized with more than one Helicobacter spp. Most tissue specimens analyzed showed 
no signs of inflammation; however, in one strain of mice, hepatitis was diagnosed in livers positive 
for H. hepaticus, and in another strain, gastric colonization by H. typhlonius was associated with 
gastritis. The diagnostic setup developed was efficient at identifying most murine Helicobacter 
spp. 
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vaginalis Infection." J. Clin. Microbiol. 42(8): 3853-3856. 

 http://jcm.asm.org/cgi/content/abstract/42/8/3853  

 An immunochromatographic strip test, Xenostrip-Tv, was compared to wet mount and PCR for 
the diagnosis of Trichomonas vaginalis infection in women. Of 428 specimens tested, 54 (12.6%) 
were positive by an "expanded gold standard," defined as either a positive wet mount and PCR 
test with primers TVK3 and TVK7 and/or a positive PCR test confirmed by a second PCR assay 
with primers TVA5-1 and TVA6; 26 (6%) were positive by wet mount, and 36 (8.4%) were positive 
by Xenostrip-Tv test. Since the Xenostrip-Tv test is rapid and easy to perform and proved to be 
more sensitive than wet mount, it should be considered as an alternative to wet mount for point-
of-care diagnosis of trichomoniasis, especially in settings where microscopy is impractical. 
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Quantitation of Hepatitis B Virus DNA." J. Clin. Microbiol. 42(8): 3438-3440. 
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 Levels of hepatitis B virus (HBV) DNA in the blood serve as an important marker in monitoring the 
disease progression and treatment efficacy of chronic HBV infection. Several commercial assays 
are available for accurate measurement of HBV genomic DNA, but many of them are hampered 
by relatively low sensitivity and limited dynamic range. The aim of this study was to develop a 
sensitive and accurate assay for measuring HBV genomic DNA using real-time PCR with a 
molecular beacon (HBV beacon assay). The performance of this assay was validated by testing 
serial dilutions of the two EUROHEP HBV DNA standards (ad and ay subtypes) of known 
concentrations. The assay showed low intra-assay (<7%) and interassay (<5%) variations for 
both subtypes. Its dynamic range was found to be 101 to 107 copies per reaction (1.0 x 102 to 
1.0 x 109 copies ml-1). The assay was further evaluated clinically using serum samples from 175 
individuals with chronic hepatitis B. The HBV DNA level measured by this assay showed good 
correlation with that measured by the commercially available COBAS AMPLICOR HBV Monitor 
test (r = 0.901; P < 0.001). The higher sensitivity and broader dynamic range of this assay 
compared to the existing commercial assays will provide an ideal tool for monitoring disease 
progression and treatment efficacy in HBV-infected patients, in particular for those with low levels 
of HBV viremia. 
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of Lyme Borreliosis from Urine." J. Clin. Microbiol. 40(12): 4581-4584. 
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 Urine PCR has been used for the diagnosis of Borrelia burgdorferi infection in recent years but 
has been abandoned because of its low sensitivity and the irreproducibility of the results. Our 
study aimed to analyze technical details related to sample preparation and detection methods. 
Crucial for a successful urine PCR were (i) avoidance of the first morning urine sample; (ii) 
centrifugation at 36,000 x g; and (iii) the extraction method, with only DNAzol of the seven 
different extraction methods used yielding positive results with patient urine specimens. 
Furthermore, storage of frozen urine samples at -80{degrees}C reduced the sensitivity of a 
positive urine PCR result obtained with samples from 72 untreated erythema migrans (EM) 
patients from 85% in the first 3 months to <30% after more than 3 months. Bands were detected 
at 276 bp on ethidium bromide-stained agarose gels after amplification by a nested PCR. The 
specificity of bands for 32 of 33 samples was proven by hybridization with a GEN-ETI-K-DEIA kit 
and for a 10 further positive amplicons by sequencing. By using all of these steps to optimize the 
urine PCR technique, B. burgdorferi infection could be diagnosed by using urine samples from 
EM patients with a sensitivity (85%) substantially better than that of serological methods (50%). 
This improved method could be of future importance as an additional laboratory technique for the 
diagnosis of unclear, unrecognized borrelia infections and diseases possibly related to Lyme 
borreliosis. 

 

Briedis, D. J., A. Khamessan, et al. (2002). "Isolation of Campylobacter fetus subsp. fetus from a Patient 
with Cellulitis." J. Clin. Microbiol. 40(12): 4792-4796. 

 http://jcm.asm.org/cgi/content/abstract/40/12/4792  



 Campylobacter fetus subsp. fetus is a gram-negative, slender, spirally curved bacterial pathogen. 
It has been isolated from human blood, spinal fluid, and abscesses, but cellulitis associated with 
bacteremia is rare. We report its isolation from a blood culture of a human patient with cellulitis as 
well as difficulties encountered in determining the identity of the subspecies of C. fetus. 

 

Broccolo, F., G. Locatelli, et al. (2002). "Calibrated Real-Time PCR Assay for Quantitation of Human 
Herpesvirus 8 DNA in Biological Fluids." J. Clin. Microbiol. 40(12): 4652-4658. 

 http://jcm.asm.org/cgi/content/abstract/40/12/4652  

 Accurate laboratory tests for the diagnosis of active human herpesvirus 8 (HHV-8) infection are 
becoming essential to study the pathogenesis of HHV-8-associated tumors and for the clinical 
management of HHV-8-infected individuals. We have developed a highly sensitive, calibrated 
quantitative real-time PCR assay for the measurement of cell-free HHV-8 DNA in body fluids, 
based on the addition of a synthetic DNA calibrator prior to DNA extraction. The calibrator 
controls each sample for the presence of PCR inhibitors, determines a cutoff value of sensitivity 
for negative samples, and normalizes positive samples for the efficiency of DNA recovery. The 
assay shows a wide dynamic range of detection (between 1 and 106 viral genome 
equivalents/reaction) and a high degree of accuracy even in the presence of high amounts (up to 
1 {micro}g) of human genomic DNA. Moreover, the assay has a very high sensitivity (lower 
detection limit, 10 genome equivalents/ml) and a high degree of reproducibility and repeatability 
with a coefficient of variation (CV) of <15 and 23%, respectively. Furthermore, the use of the 
calibrator improves the accuracy of quantitation and decreases the intersample variability (CV, 9 
and 6%, respectively). The sensitivity and specificity of the assay were tested with a series of 
clinical specimens obtained from patients affected by various HHV-8-related diseases, as well as 
from a wide number of controls. In conclusion, our calibrated real-time PCR assay provides a 
reliable high-throughput method for quantitation of HHV-8 DNA in clinical and laboratory 
specimens. 

 

Harper, C. G., Y. Feng, et al. (2002). "Helicobacter cetorum sp. nov., a Urease-Positive Helicobacter 
Species Isolated from Dolphins and Whales." J. Clin. Microbiol. 40(12): 4536-4543. 

 http://jcm.asm.org/cgi/content/abstract/40/12/4536  

 A novel helicobacter with the proposed name Helicobacter cetorum, sp. nov. (type strain MIT 99-
5656; GenBank accession number AF 292378), was cultured from the main stomach of two wild, 
stranded Atlantic white-sided dolphins (Lagenorhynchus acutus) and from the feces of three 
captive cetaceans (a Pacific white-sided dolphin [Lagenorhynchus obliquidens]; an Atlantic 
bottlenose dolphin [Tursiops truncatus]; and a beluga whale [Delphinapterus leucas]). The 
infected captive cetaceans were either subclinical, or clinical signs included intermittent 
regurgitation, inappetance, weight loss, and lethargy. Ulcers were observed in the esophagus and 
forestomach during endoscopic examination in two of the three captive animals. In the third 
animal, esophageal linear erosions were visualized endoscopically, and histopathological 
evaluation of the main stomach revealed multifocal lymphoplasmacytic gastritis with silver-stained 
spiral-shaped bacteria. Helicobacter cetorum is a fusiform gram-negative bacterium with a single 
bipolar flagellum. The isolates grow under microaerobic conditions at 37 and 42{degrees}C but 
not at 25{degrees}C. H. cetorum is urease, catalase, and oxidase positive, and it is sensitive to 
cephalothin. The isolates from the wild, stranded dolphins were sensitive to nalidixic acid, 
whereas the isolates from the collection animals were resistant. By 16S rRNA sequencing it was 
determined that H. cetorum represented a distinct taxon that clusters most closely with H. pylori. 
Further studies are necessary to determine the role of H. cetorum in the development of gastric 
ulcers and gastritis of cetaceans. This is the first description and formal naming of a novel 



Helicobacter species from a marine mammal. 

 

Huijsdens, X. W., R. K. Linskens, et al. (2002). "Quantification of Bacteria Adherent to Gastrointestinal 
Mucosa by Real-Time PCR." J. Clin. Microbiol. 40(12): 4423-4427. 

 http://jcm.asm.org/cgi/content/abstract/40/12/4423  

 The use of real-time quantitative PCR (5' nuclease PCR assay) as a tool to study the 
gastrointestinal microflora that adheres to the colonic mucosa was evaluated. We developed 
primers and probes based on the 16S ribosomal DNA gene sequences for the detection of 
Escherichia coli and Bacteroides vulgatus. DNA was isolated from pure cultures and from gut 
biopsy specimens and quantified by the 5' nuclease PCR assay. The assay showed a very high 
sensitivity: as little as 1 CFU of E. coli and 9 CFU of B. vulgatus could be detected. The 
specificities of the primer-probe combinations were evaluated with samples that were spiked with 
the species most closely related to E. coli and B. vulgatus and with eight other gut microflora 
species. Mucosal samples spiked with known amounts of E. coli or B. vulgatus DNA showed no 
PCR inhibition. We conclude that the 5' nuclease PCR assay may be a useful alternative to 
conventional culture techniques to study the actual in vivo composition of a complex microbial 
community like the gut microflora. 

 

Konomi, N., E. Lebwohl, et al. (2002). "Detection of Mycobacterial DNA in Andean Mummies." J. Clin. 
Microbiol. 40(12): 4738-4740. 

 http://jcm.asm.org/cgi/content/abstract/40/12/4738  

 The identification of genetic material from pathogenic organisms in ancient tissues provides a 
powerful tool for the study of certain infectious diseases in historic populations. We have obtained 
tissue samples from the genital areas of 12 mummies in the American Museum of Natural History 
collection in New York, N.Y. The mummies were excavated in the Andes Mountain region of 
South America, and radiocarbon dating estimates that the mummies date from A.D. 140 to 1200. 
DNAs were successfully extracted from all tissues and were suitable for PCR analysis. PCRs 
were carried out to detect Mycobacterium tuberculosis complex and mycobacteria other than M. 
tuberculosis (MOTB). M. tuberculosis complex was detected in 2 out of 12 samples, and MOTB 
were detected in 7 samples. This study confirmed the adequate preservation of genetic material 
in mummified tissues and the existence of mycobacteria, including M. tuberculosis, in historic 
populations in South America. 

 

Mothershed, E. A., P. K. Cassiday, et al. (2002). "Development of a Real-Time Fluorescence PCR Assay 
for Rapid Detection of the Diphtheria Toxin Gene." J. Clin. Microbiol. 40(12): 4713-4719. 

 http://jcm.asm.org/cgi/content/abstract/40/12/4713  

 We developed and evaluated a real-time fluorescence PCR assay for detecting the A and B 
subunits of diphtheria toxin (tox) gene. When 23 toxigenic Corynebacterium diphtheriae strains, 9 
nontoxigenic C. diphtheriae strains, and 44 strains representing the diversity of pathogens and 
normal respiratory flora were tested, this real-time PCR assay exhibited 100% sensitivity and 
specificity. It allowed for the detection of both subunits of the tox gene at 750 times greater 
sensitivity (2 CFU) than the standard PCR (1,500 CFU). When used directly on specimens 
collected from patients with clinical diphtheria, one or both subunits of the tox gene were detected 



in 34 of 36 specimens by using the real-time PCR assay; only 9 specimens were found to be 
positive by standard PCR. Reamplification by standard PCR and DNA sequencing of the 
amplification product confirmed all real-time PCR tox-positive reactions. This real-time PCR 
format is a more sensitive and rapid alternative to standard PCR for detection of the tox gene in 
clinical material. 

 

Simjee, S., D. G. White, et al. (2002). "Characterization of Tn1546 in Vancomycin-Resistant Enterococcus 
faecium Isolated from Canine Urinary Tract Infections: Evidence of Gene Exchange between 
Human and Animal Enterococci." J. Clin. Microbiol. 40(12): 4659-4665. 

 http://jcm.asm.org/cgi/content/abstract/40/12/4659  

 Thirty-five enterococcal isolates were recovered from dogs diagnosed with urinary tract infections 
at the Michigan State University Veterinary Teaching Hospital over a 2-year period (1996 to 
1998). Isolated species included Enterococcus faecium (n = 13), Enterococcus faecalis (n = 7), 
Enterococcus gallinarum (n = 11), and Enterococcus casseliflavus (n = 4). Antimicrobial 
susceptibility testing revealed several different resistance phenotypes, with the majority of the 
enterococcal isolates exhibiting resistance to three or more antibiotics. One E. faecium isolate, 
CVM1869, displayed high-level resistance to vancomycin (MIC > 32 {micro}g/ml) and gentamicin 
(MIC > 2,048 {micro}g/ml). Molecular analysis of this isolate revealed the presence of Tn1546 
(vanA), responsible for high-level vancomycin resistance, and Tn5281 carrying aac6'-aph2", 
conferring high-level aminoglycoside resistance. Pulsed-field gel electrophoresis analysis 
revealed that CVM1869 was a canine E. faecium clone that had acquired Tn1546, perhaps from 
a human vancomycin-resistant E. faecium. Transposons Tn5281 and Tn1546 were located on 
two different conjugative plasmids. Sequence analysis revealed that in Tn1546, ORF1 had an 
889-bp deletion and an IS1216V insertion at the 5' end and an IS1251 insertion between vanS 
and vanH. To date, this particular form of Tn1546 has only been described in human clinical 
vancomycin-resistant enterococcus isolates unique to the United States. Additionally, this is the 
first report of a vancomycin-resistant E. faecium isolated from a companion animal in the United 
States. 

 

Domann, E., G. Hong, et al. (2003). "Culture-Independent Identification of Pathogenic Bacteria and 
Polymicrobial Infections in the Genitourinary Tract of Renal Transplant Recipients." J. Clin. 
Microbiol. 41(12): 5500-5510. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5500  

 Renal transplant recipients are predisposed to urinary tract infections caused by both common 
uropathogens and opportunistic bacteria resulting frequently in significant polymicrobial 
infections. In this study, a culture-independent 16S rRNA-based approach was established to 
identify unusual, fastidious, or anaerobic bacteria and to investigate bacterial diversity in urinary 
tract specimens. Similarly sized amplicons encompassing the V6 to V8 region of the 16S rRNA 
were analyzed with denaturing high-performance liquid chromatography (DHPLC) (WAVE 
System). Artificial mixtures of single amplicons from commonly encountered uropathogenic 
bacteria produced distinct peak profiles whose identities were confirmed by sequencing 
individually collected peak products. We evaluated the application of the method on 109 urinary 
tract specimens from renal transplant recipients; 100% correlation was found for culture-positive 
specimens, and DHPLC generated peak profiles. However, for culture-negative specimens, 
DHPLC facilitated the detection of novel peak profiles. DNA sequencing of these individual peaks 
was used to identify the bacteria involved. Thus, in PCR-positive but culture-negative samples the 
method allowed detection of previously known uropathogens such as Corynebacterium 
urealyticum and Gardnerella vaginalis, but also unusual agents including Anaerococcus 



lactolyticus, Bacteroides vulgatus, Dialister invisus, Fusobacterium nucleatum, Lactobacillus 
iners, Leptotrichia amnionii, Prevotella buccalis, Prevotella ruminicola, Rahnella aquatilis, and 
Streptococcus intermedius were detected as single pathogens or as constituents of polymicrobial 
infections. The method described is reproducible and rapidly and enables both DHPLC-based 
profiling and sequence-based investigation of microbial communities and polymicrobial infections. 
A detailed understanding of infections found in recipients of renal transplants will guide antibiotic 
therapy regimens and provide new perspectives for decreasing the risk of graft rejection. 

 

Huy, T. T.-T., H. Ushijima, et al. (2003). "High Prevalence of Hepatitis B Virus Pre-S Mutant in Countries 
Where It Is Endemic and Its Relationship with Genotype and Chronicity." J. Clin. Microbiol. 
41(12): 5449-5455. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5449  

 It has been reported that hepatitis B virus (HBV) mutants carrying mutations in the pre-S region 
can be found in infected patients. In this study, we investigated the prevalence of the HBV variant 
with the pre-S mutant in different geographic regions, including countries with low and high levels 
of endemic HBV infection, and analyzed the correlation with clinical findings. We examined 387 
HBV DNA-positive serum samples from individuals among 12 countries, consisting of Vietnam, 
Myanmar, Thailand, China, Korea, Nepal, Japan, Russia, Spain, United States, Bolivia, and 
Ghana. HBV pre-S mutants were detected in 71 (18.3%) of 387 serum samples tested. This 
mutant was the most prevalent in Vietnam (36%), followed by Nepal (27.3%), Myanmar (23.3%), 
China (22.4%), Korea (14.3%), Thailand (10.5%), Japan (7.7%), and Ghana (4.3%). In contrast, 
no case with this mutation was found in Russia, Spain, United States, and Bolivia. Among the 
HBV deletion mutations, 15.5% (11 of 71) occurred in the pre-S1 and 46.5% (33 of 71) in the pre-
S2 regions. Eight (11.3%) cases had a mutation in both the pre-S1 and pre-S2 regions. In 
addition, a point mutation at the pre-S2 starting codon was observed in 19 (26.7%) cases. The 
detection rate of the HBV mutant in patients with hepatocellular carcinoma was significantly 
higher than in other patients (P < 0.05). Furthermore, these mutants were found more frequently 
in genotype B (25%) and genotype C (24.5%) than in the other genotypes (P < 0.05). Our results 
indicated that there was a high prevalence of HBV pre-S mutation in regions of endemic HBV 
infection in Asia. Furthermore, the pre-S mutation appeared to be correlated with hepatocellular 
carcinoma and HBV genotypes. 

 

Kivi, M., Y. Tindberg, et al. (2003). "Concordance of Helicobacter pylori Strains within Families." J. Clin. 
Microbiol. 41(12): 5604-5608. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5604  

 Helicobacter pylori infection is typically acquired in early childhood, and a predominantly 
intrafamilial transmission has been postulated. To what extent family members share the same 
strains is poorly documented. Our aim was to explore patterns of shared strains within families by 
using molecular typing. Family members of H. pylori-infected 10- to 12-year-old index children 
identified in a school survey were invited to undergo gastroscopy. Bacterial isolates were typed 
with random amplified polymorphic DNA and PCR-restriction fragment length polymorphism of 
the genes ureA-B, glmM, or flaA. The presence or absence of the cag pathogenicity island, a 
bacterial virulence factor, was determined by PCR. GelCompar II software, supplemented with 
visual inspection, was used in the cluster analysis. In 39 families, 104 individuals contributed 208 
bacterial isolates from the antrum and corpus. A large proportion, 29 of 36 (81%) of the offspring 
in a sibship, harbored the same strain as at least one sibling. Mother-offspring strain concordance 
was detected in 10 of 18 (56%) of the families. Of 17 investigated father-offspring relations in 
eight families, none were strain concordant. Spouses were infected with the same strains in 5 of 



23 (22%) of the couples. Different strains in the antrum and corpus were found in 8 of 104 (8%) of 
the subjects. Our family-based fingerprinting study demonstrates a high proportion of shared 
strains among siblings. Transmission between spouses seems to be appreciable. The data 
support mother-child and sib-sib transmission as the primary transmission pathways of H. pylori. 

 

Kuboki, N., N. Inoue, et al. (2003). "Loop-Mediated Isothermal Amplification for Detection of African 
Trypanosomes." J. Clin. Microbiol. 41(12): 5517-5524. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5517  

 While PCR is a method of choice for the detection of African trypanosomes in both humans and 
animals, the expense of this method negates its use as a diagnostic method for the detection of 
endemic trypanosomiasis in African countries. The loop-mediated isothermal amplification 
(LAMP) reaction is a method that amplifies DNA with high specificity, efficiency, and rapidity 
under isothermal conditions with only simple incubators. An added advantage of LAMP over 
PCR-based methods is that DNA amplification can be monitored spectrophotometrically and/or 
with the naked eye without the use of dyes. Here we report our conditions for a highly sensitive, 
specific, and easy diagnostic assay based on LAMP technology for the detection of parasites in 
the Trypanosoma brucei group (including T. brucei brucei, T. brucei gambiense, T. brucei 
rhodesiense, and T. evansi) and T. congolense. We show that the sensitivity of the LAMP-based 
method for detection of trypanosomes in vitro is up to 100 times higher than that of PCR-based 
methods. In vivo studies in mice infected with human-infective T. brucei gambiense further 
highlight the potential clinical importance of LAMP as a diagnostic tool for the identification of 
African trypanosomiasis. 

 

Li, J., D. S. Gerhard, et al. (2003). "Denaturing High-Performance Liquid Chromatography for Detecting 
and Typing Genital Human Papillomavirus." J. Clin. Microbiol. 41(12): 5563-5571. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5563  

 Human papillomaviruses (HPVs) are important in the development of human cancers, including 
cervical and oral tumors. However, most existing methods for HPV typing cannot routinely 
distinguish among the more than 100 distinct types of HPV or the natural HPV intratypic variants 
that have also been documented. To address this problem, we developed a novel method, 
general primer-denaturing high-performance liquid chromatography (GP-dHPLC), for the 
detection and typing of genital HPV using an automated 96-well plate format. GP-dHPLC uses 
general primer PCR (GP-PCR) to amplify the viral DNA and then analyzes the GP-PCR products 
by denaturing high-performance liquid chromatography (dHPLC). A number of different primer 
pairs with homology to most known genital HPV types were tested, and the L1C1-L1C2M pair 
specific for the L1 region of the viral genome was chosen. A set of HPV standard control patterns, 
consisting of those for HPV types 16, 18, 31, 33, 39, 45, 51, 52, 56, 58, 59, 6, and 11, was 
established for genital HPV typing. One hundred eighty-six frozen and formalin-fixed cervical 
cancer tissue samples were analyzed for the presence of HPV and the HPV type by this method, 
and 95.8% of them were found to contain HPV DNA. GP-dHPLC accurately discriminated among 
HPV variants that differed by as little as one nucleotide. Several new variants of HPV types 16, 
18, 39, 45, 52, and 59 were identified. Moreover, multiple HPV infections were detected in 26.6% 
of the samples. Our results indicate that HPV typing by GP-dHPLC permits discrimination of 
common genital HPV types, detection of multiple HPV infections, and identification of HPV 
variants in clinical samples. 

 



Martella, V., M. Ciarlet, et al. (2003). "Molecular Analysis of the VP7, VP4, VP6, NSP4, and NSP5/6 
Genes of a Buffalo Rotavirus Strain: Identification of the Rare P[3] Rhesus Rotavirus-Like VP4 
Gene Allele." J. Clin. Microbiol. 41(12): 5665-5675. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5665  

 We report the detection and molecular characterization of a rotavirus strain, 10733, isolated from 
the feces of a buffalo calf affected with diarrhea in Italy. Strain 10733 was classified as a P[3] 
rotavirus, as the VP8* trypsin cleavage product of the VP4 protein revealed a high amino acid 
identity (96.2%) with that of rhesus rotavirus strain RRV (P5B[3]), used as the recipient virus in 
the human-simian reassortant vaccine. Analysis of the VP7 gene product revealed that strain 
10733 possessed G6 serotype specificity, a type common in ruminants, with an amino acid 
identity to G6 rotavirus strains ranging from 88 to 98%, to Venezuelan bovine strain BRV033, and 
Hungarian human strain Hun4. Phylogenetic analysis based on the VP7 gene of G6 rotaviruses 
identified at least four lineages and an apparent linkage between each lineage and the VP4 
specificity, suggesting the occurrence of repeated interspecies transmissions and genetic 
reassortment events between ruminant and human rotaviruses. Moreover, strain 10733 displayed 
a bovine-like NSP4 and NSP5/6 and a subgroup I VP6 specificity, as well as a long 
electropherotype pattern. The detection of the rare P[3] genotype in ruminants provides additional 
evidence for the wide genetic and antigenic diversity of group A rotaviruses. 

 

Moissenet, D., H. Vu-Thien, et al. (2003). "DNA Fingerprinting of Ralstonia paucula by Infrequent-
Restriction-Site PCR and Randomly Amplified Polymorphic DNA Analysis." J. Clin. Microbiol. 
41(12): 5747-5749. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5747  

 Ralstonia paucula (formerly CDC group IV c-2) is an environmental organism that can cause 
serious human infections, occasionally clusters of nosocomial infections. In the present work, 26 
strains of R. paucula (4 from the American Centers for Disease Control and Prevention collection, 
10 from the Belgian Laboratorium voor Microbiologie [LMG] collection, and 12 French clinical 
isolates) were analyzed with infrequent-restriction-site PCR and randomly amplified polymorphic 
DNA analysis. Both techniques accurately distinguished between collection strains. Two close 
patterns obtained for all the French isolates suggested a clonal strain. Two LMG collection strains 
originating from human sources in the United States also showed patterns close to those of 
French isolates. 

 

Osiowy, C. and E. Giles (2003). "Evaluation of the INNO-LiPA HBV Genotyping Assay for Determination 
of Hepatitis B Virus Genotype." J. Clin. Microbiol. 41(12): 5473-5477. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5473  

 Specific genotypes of hepatitis B virus (HBV) are increasingly recognized for their clinical 
significance and association with particular viral mutations. Although many HBV genotyping 
methods exist, there has been no standardized or commercially available method for direct 
molecular typing of the HBV genome. A newly available line probe assay (INNO-LiPA HBV 
Genotyping assay; Innogenetics N.V., Ghent, Belgium) that allows the identification of HBV 
genotypes A to G was assessed by comparison with pre-S1/pre-S2 sequence analysis of the 
isolates in 188 serum specimens. All seven genotypes were detected by the line probe assay 
(LiPA), and complete concordance between LiPA and sequence analysis was observed for 152 
specimens (81%). LiPA was able to detect 19 mixed genotype infections not detected by 



amplicon sequencing, which for the most part were confirmed by cloning and sequencing of the 
pre-S1/pre-S2 amplicon. Four specimens had discrepant results between the two methods, and 
five specimens had indeterminate results by LiPA. The HBV DNA in four specimens was unable 
to be amplified by the nested INNO-LiPA HBV DR amplification primers; however, the HBV DNA 
in six specimens unable to be genotyped by sequencing was clearly genotyped by LiPA. The 
INNO-LiPA HBV Genotyping assay appears to be useful for the rapid genotyping of HBV, 
particularly for the sensitive detection of mixed genotype infections. 

 

Solnick, J. V., K. Chang, et al. (2003). "Natural Acquisition of Helicobacter pylori Infection in Newborn 
Rhesus Macaques." J. Clin. Microbiol. 41(12): 5511-5516. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5511  

 Helicobacter pylori infection is usually acquired in childhood, but precise estimates of the age of 
acquisition are difficult to obtain in young children. Since serial endoscopic biopsies are not 
feasible in human infants, we examined acquisition of H. pylori infection that is known to occur in 
socially housed nonhuman primates. By 12 weeks of age, 8 of 20 newborns (40%) were culture 
positive for H. pylori, and prevalence reached 90% by 1 year of age. Newborns from infected 
dams were more commonly infected than those from uninfected dams, particularly during the 
peripartum period, suggesting that close contact during this time may facilitate transmission. 
Transient infection was uncommon and occurred only after the first positive culture. These results 
suggest that in a high-prevalence environment, persistent H. pylori infection may be acquired at 
an earlier age than was previously thought. Since clean, potable water was readily available, 
contamination of water supply is not essential for widespread infection at an early age in areas 
where hygiene is otherwise poor. Furthermore, breastfeeding seems to offer little protection, 
since newborn macaques breastfeed during the first year of life and typically are fully weaned 
only when another newborn arrives the following spring. 

 

Ueti, M. W., G. H. Palmer, et al. (2003). "Expression of Equi Merozoite Antigen 2 during Development of 
Babesia equi in the Midgut and Salivary Gland of the Vector Tick Boophilus microplus." J. Clin. 
Microbiol. 41(12): 5803-5809. 

 http://jcm.asm.org/cgi/content/abstract/41/12/5803  

 Equi merozoite antigens 1 and 2 (EMA-1 and EMA-2) are Babesia equi proteins expressed on the 
parasite surface during infection in horses and are orthologues of proteins in Theileria spp., which 
are also tick-transmitted protozoal pathogens. We determined in this study whether EMA-1 and 
EMA-2 were expressed within the vector tick Boophilus microplus. B. equi transitions through 
multiple, morphologically distinct stages, including sexual stages, and these transitions culminate 
in the formation of infectious sporozoites in the tick salivary gland. EMA-2-positive B. equi stages 
in the midgut lumen and midgut epithelial cells of Boophilus microplus nymphs were identified by 
reactivity with monoclonal antibody 36/253.21. This monoclonal antibody also recognized B. equi 
in salivary glands of adult Boophilus microplus. In addition, quantification of B. equi in the 
mammalian host and vector tick indicated that the duration of tick feeding and parasitemia levels 
affected the percentage of nymphs that contained morphologically distinct B. equi organisms in 
the midgut. In contrast, there was no conclusive evidence that B. equi EMA-1 was expressed in 
either the Boophilus microplus midgut or salivary gland when monoclonal antibody 36/18.57 was 
used. The expression of B. equi EMA-2 in Boophilus microplus provides a marker for detecting 
the various development stages and facilitates the identification of novel stage-specific Babesia 
proteins for testing transmission-blocking immunity. 



 

Bode, E., W. Hurtle, et al. (2004). "Real-Time PCR Assay for a Unique Chromosomal Sequence of 
Bacillus anthracis." J. Clin. Microbiol. 42(12): 5825-5831. 

 http://jcm.asm.org/cgi/content/abstract/42/12/5825  

 Real-time PCR has become an important method for the rapid identification of Bacillus anthracis 
since the 2001 anthrax mailings. Most real-time PCR assays for B. anthracis have been 
developed to detect virulence genes located on the pXO1 and pXO2 plasmids. In contrast, only 
two published chromosomal targets exist, the rpoB gene and the gyrA gene. In the present study, 
subtraction-hybridization with a plasmid-cured B. anthracis tester strain and a Bacillus cereus 
driver was used to find a unique chromosomal sequence. By targeting this region, a real-time 
assay was developed with the Ruggedized Advanced Pathogen Identification Device. Further 
testing has revealed that the assay has 100% sensitivity and 100% specificity, with a limit of 
detection of 50 fg of DNA. The results of a search for sequences with homology with the BLAST 
program demonstrated significant alignment to the recently published B. anthracis Ames strain, 
while an inquiry for protein sequence similarities indicated homology with an abhydrolase from B. 
anthracis strain A2012. The importance of this chromosomal assay will be to verify the presence 
of B. anthracis independently of plasmid occurrence. 

 

Dayan, G. H., M. S. Panero, et al. (2004). "Varicella Seroprevalence and Molecular Epidemiology of 
Varicella-Zoster Virus in Argentina, 2002." J. Clin. Microbiol. 42(12): 5698-5704. 

 http://jcm.asm.org/cgi/content/abstract/42/12/5698  

 There is limited data on immunity against varicella-zoster virus (VZV) in adults in different parts of 
Argentina, and it is not known which VZV strains are circulating in Argentina. The objectives of 
this study were as follows: (i) to evaluate seroprevalence of varicella among adults, assessing the 
accuracy of clinical history and determining the sociodemographic factors associated with 
seropositivity; and (ii) to determine the VZV strains circulating in Argentina. A cross-sectional 
serological survey enrolling 2,807 women aged 15 to 49 years attending public health-care 
settings in four cities in Argentina (i.e., Buenos Aires, Salta, Mendoza, and Rosario) and one rural 
area was conducted from August to November 2002. Specimens for identification of VZV strains 
were obtained from vesicular lesions from 13 pediatric patients with varicella from different areas 
of the country. PCR amplification was used for genotyping. The overall seroprevalence of 
varicella antibodies was 98.5% (95% confidence interval, 98.0 to 98.9), ranging from 97.2% in 
central Buenos Aires to 99.3% in southern Buenos Aires and Salta. Varicella seroprevalence 
increased with age. Crowding and length of residence in the same place were associated with 
seropositivity. The positive predictive value of varicella history for immunity to varicella was 
99.4%; however, the negative predictive value was 2.5%. The European genotype was identified 
in all viral specimens. In Argentina, seroprevalence in women more than 15 years old was high 
regardless of the area of residence. Negative or uncertain varicella history was not a good 
predictor of immunity. VZV genotype was stable in all areas of the country. 
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 By use of the nearly perfectly colinear genomes of Rickettsia conorii and Rickettsia prowazekii, 



we compared the usefulness of three types of sequences for typing of R. conorii isolates: (i) 5 
variable coding genes comprising the 16S ribosomal DNA, gltA, ompB, and sca4 (gene D) genes, 
which are present in both genomes, and the ompA gene, which is degraded in R. prowazekii; (ii) 
28 genes degraded in R. conorii but intact in R. prowazekii, including 23 split and 5 remnant 
genes; and (iii) 27 conserved and 25 variable intergenic spacers. The 4 conserved and 23 split 
genes as well as the 27 conserved intergenic spacers each had identical sequences in 34 human 
and 5 tick isolates of R. conorii. Analysis of the ompA sequences identified three genotypes of R. 
conorii. The variable intergenic spacers were significantly more variable than conserved genes, 
split genes, remnant genes, and conserved spacers (P < 10-2 in all cases). Four of the variable 
intergenic spacers (dksA-xerC, mppA-purC, rpmE-tRNAfMet, and tRNAGly-tRNATyr) had highly 
variable sequences; when they were combined for typing, multispacer typing (MST) identified 27 
different genotypes in the 39 R. conorii isolates. Two batches from the same R. conorii strain, 
Malish (Seven), with different culture passage histories were found to exhibit the same MST type. 
MST was more discriminatory for strain genotyping than multiple gene sequencing (P < 10-2). 
Phylogenetic analysis based on MST sequences was concordant with the geographic origins of 
R. conorii isolates. Our study supports the usefulness of MST for strain genotyping. This tool may 
be useful for tracing a strain and identifying its source during outbreaks, including those resulting 
from bioterrorism. 

 

Ivshina, A. V., G. M. Vodeiko, et al. (2004). "Mapping of Genomic Segments of Influenza B Virus Strains 
by an Oligonucleotide Microarray Method." J. Clin. Microbiol. 42(12): 5793-5801. 

 http://jcm.asm.org/cgi/content/abstract/42/12/5793  

 Similar to other segmented RNA viruses, influenza viruses can exchange genome segments and 
form a wide variety of reassortant strains upon coreplication within a host cell. Therefore, the 
mapping of genome segments of influenza viruses is essential for understanding their 
phenotypes. In this work, we have developed an oligonucleotide microarray hybridization method 
for simultaneous genotyping of all genomic segments of two highly homologous strains of 
influenza B virus. A few strain-specific oligonucleotide probes matching each of the eight 
segments of the viral genomes of the B/Beijing/184/93 and B/Shangdong/7/97 strains were 
hybridized with PCR-amplified fluorescently labeled single-stranded DNA. Even though there 
were a few mismatches among the genomes of the studied virus strains, microarray hybridization 
showed highly significant and reproducible discrimination ability and allowed us to determine the 
origins of individual genomic segments in a series of reassortant strains prepared as vaccine 
candidates. Additionally, we were able to detect the presence of at least 5% of mixed genotypes 
in virus stocks even when conventional sequencing methods failed, for example, for the NS 
segment. Thus, the proposed microarray method can be used for (i) rapid and reliable genome 
mapping of highly homologous influenza B viruses and (ii) extensive monitoring of influenza B 
virus reassortants and the mixed genotypes. The array can be expanded by adding new 
oligoprobes and using more quantitative assays to determine the origin of individual genomic 
segments in series of reassortant strains prepared as vaccine candidates or in mixed virus 
populations. 

 

Li, H., N. S. Taus, et al. (2004). "Shedding of Ovine Herpesvirus 2 in Sheep Nasal Secretions: the 
Predominant Mode for Transmission." J. Clin. Microbiol. 42(12): 5558-5564. 

 http://jcm.asm.org/cgi/content/abstract/42/12/5558  

 Ovine herpesvirus 2 (OvHV-2), the major causative agent of malignant catarrhal fever in ruminant 
species worldwide, has never been propagated in vitro. Using real-time PCR, a striking, short-
lived, peak of viral DNA, ranging from 105 to over 108 copies/2 {micro}g of DNA, was detected in 



nasal secretions from over 60.7% of adolescent sheep (n = 56) at some point during the period 
from 6 to 9 months of age. In contrast, only about 18% of adult sheep (n = 33) experienced a 
shedding episode during the study period. The general pattern of the appearance of viral DNA in 
nasal secretions was a dramatic rise and subsequent fall within 24 to 36 h, implying a single cycle 
of viral replication. These episodes occurred sporadically and infrequently, but over the 3-month 
period most of the 56 lambs (33, or 60.7%) experienced at least one episode. No corresponding 
fluctuations in DNA levels were found in either peripheral blood leukocytes or plasma. In a DNase 
protection assay, complete, enveloped OvHV-2 virions were demonstrated in the nasal secretions 
of all sheep examined during the time when they were experiencing an intense shedding episode. 
OvHV-2 infectivity in nasal secretions was also demonstrated by aerosolization of the secretions 
into OvHV-2-negative sheep. The data herein show that nasal shedding is the major mode of 
OvHV-2 transmission among domestic sheep and that adolescents represent the highest risk 
group for transmission. 

 

Marianelli, C., F. Ciuchini, et al. (2004). "Genetic Bases of the Rifampin Resistance Phenotype in Brucella 
spp." J. Clin. Microbiol. 42(12): 5439-5443. 

 http://jcm.asm.org/cgi/content/abstract/42/12/5439  

 Rifampin is one of the most potent and broad-spectrum antibiotics against bacterial pathogens. 
Its bactericidal activity is due to its ability to bind to the {beta} subunit of the DNA-dependent RNA 
polymerase encoded by the rpoB gene. Mutations of the rpoB gene have been characterized in 
rifampin-resistant (Rifr) strains of Escherichia coli and Mycobacterium tuberculosis. The genetic 
bases of Rifr in Brucella spp. are still unknown. In the present study, the nucleotide sequences of 
the rpoB gene of the Rifr vaccine strain Brucella abortus RB51 and of 20 Rifr clones derived in 
our laboratory from two Brucella melitensis isolates were determined. These sequences were 
then compared to those of the respective rifampin-susceptible (Rifs) parental strains and to the 
published B. melitensis strain 16M. All Rifr strains carried one or more missense mutations 
mapping in two regions of the rpoB gene. These two "hot" regions were investigated in eight 
additional Rifr Brucella laboratory mutants and in 20 reference Rifs Brucella strains. rpoB 
mutations were found in all Rifr mutants. In contrast, no missense mutations were found in any 
analyzed Rifs strains. Our results represent the first from a study of the molecular 
characterization of rpoB mutations in resistant Brucella strains and provide an additional proof of 
the association of specific rpoB mutations with the development of the Rifr phenotype in 
prokaryotes. In addition, because of the relationship between Rifr and the attenuation of virulence 
in Brucella spp., studies of virulence in these mutants may provide useful information about the 
genetic basis of pathogenesis in Brucella. 

 

Schauer, E., S. Webber, et al. (2004). "Surface Immunoglobulin-Deficient Epstein-Barr Virus-Infected B 
Cells in the Peripheral Blood of Pediatric Solid-Organ Transplant Recipients." J. Clin. Microbiol. 
42(12): 5802-5810. 

 http://jcm.asm.org/cgi/content/abstract/42/12/5802  

 Epstein-Barr virus (EBV), a ubiquitous human herpesvirus, normally causes an asymptomatic 
latent infection with very low levels of circulating virus in the peripheral blood of infected 
individuals. However, EBV does have pathogenic potential and has been linked to several 
diseases, including posttransplant lymphoproliferative disease (PTLD), which involves very high 
circulating viral loads. As a consequence of immunosuppression associated with transplantation, 
children in particular are at risk for PTLD. Even in the absence of symptoms of PTLD, very high 
viral loads are often observed in these patients. EBV-infected B cells in the circulations of 16 
asymptomatic pediatric solid-organ transplant recipients from Children's Hospital of Pittsburgh 



were simultaneously characterized for their surface immunoglobulin (sIg) isotypes and EBV 
genome copy numbers. Patients were characterized as having high and low viral loads on the 
basis of their stable levels of circulating virus. Patients with high viral loads had both high- and 
low-copy-number cells. Cells with a high numbers of viral episomes (>20/cell) were predominantly 
Ig null, and cells with low numbers of episomes were predominantly sIgM positive. Patients with 
low viral loads carried the vast majority of their viral load in low-copy-number cells, which were 
predominantly IgM positive. The very rare high-copy-number cells detected in carriers with low 
viral loads were also predominantly Ig-null cells. This suggests that two distinct types of B-lineage 
cells contribute to the viral load in transplant recipients, with cells bearing high genome copy 
numbers having an aberrant Ig-null cellular phenotype. 

 

Zhou, W., W. Du, et al. (2004). "Detection of gyrA and parC Mutations Associated with Ciprofloxacin 
Resistance in Neisseria gonorrhoeae by Use of Oligonucleotide Biochip Technology." J. Clin. 
Microbiol. 42(12): 5819-5824. 

 http://jcm.asm.org/cgi/content/abstract/42/12/5819  

 An oligonucleotide biochip that specifically detects point mutations in the gyrA and parC genes of 
Neisseria gonorrhoeae was designed and subsequently evaluated with 87 untreated clinical 
specimens. The susceptibilities of the N. gonorrhoeae strains were tested to determine the 
prevalence of ciprofloxacin-resistant strains in Anhui Province, People's Republic of China. 
Conventional DNA sequencing was also performed to identify mutations in gyrA and parC and to 
confirm the biochip data. The study demonstrates that all of the point mutations in the gyrA and 
parC genes of N. gonorrhoeae were easily discriminated by use of the oligonucleotide biochip. 
Fifteen different alteration patterns involved in the formation of ciprofloxacin resistance were 
identified by the biochip assay. Double mutations in both Ser91 and Asp95 of the GyrA protein 
were seen in all nonsensitive isolates. Double mutations in Ser91 and Asp95 of GyrA plus 
mutation of Glu91 or Ser87 of the ParC protein lead to significant high-level resistance to 
ciprofloxacin in N. gonorrhoeae isolates. The results obtained by use of the oligonucleotide 
biochip were identical to those obtained by use of DNA sequencing. In conclusion, the 
oligonucleotide biochip technology has potential utility for the rapid and reliable identification of 
point mutations in the drug resistance genes of N. gonorrhoeae. 

 

Bischoff, K. M., D. G. White, et al. (2002). "Characterization of Chloramphenicol Resistance in Beta-
Hemolytic Escherichia coli Associated with Diarrhea in Neonatal Swine." J. Clin. Microbiol. 40(2): 
389-394. 

 http://jcm.asm.org/cgi/content/abstract/40/2/389  

 Ninety beta-hemolytic Escherichia coli isolates associated with diarrhea in neonatal pigs from 
multiple farms in Oklahoma were investigated for known associated disease serotypes, virulence 
factors, ribotypes, and antimicrobial susceptibility phenotypes. Fifteen different serotypes were 
observed, with 58% of isolates belonging to groups that produce one of three major enterotoxins: 
O149, O147, and O139. Thirty percent of the swine E. coli isolates possessed a combination of 
F4 fimbriae and the heat-labile toxin and heat-stable toxin B enterotoxins. Seventy-three percent 
of the E. coli isolates were resistant to five or more antibiotics. Interestingly, 53% of swine E. coli 
isolates exhibited resistance to chloramphenicol (CHL), an antibiotic whose use in food animals 
has been prohibited in the United States since the mid-1980s. The cmlA gene, which encodes a 
putative CHL efflux pump, was detected by PCR in 47 of the 48 CHL-resistant isolates, and 4 of 
these also possessed the cat2 gene, which encodes a chloramphenicol acetyltransferase. The 
one CHL-resistant isolate that did not contain either cmlA or cat-2 possessed the flo gene, which 
confers resistance to both florfenicol and CHL. To determine whether CHL-resistant swine E. coli 



isolates represented dissemination of a clonal strain, all 90 isolates were analyzed by ribotyping. 
Seventeen distinct E. coli ribogroups were identified, with CHL resistance observed among the 
isolates in all except one of the major ribogroups. The identification of the cmlA gene among 
diverse hemolytic enterotoxigenic E. coli strains demonstrates its broad dissemination in the 
swine production environment and its persistence even in the absence of CHL selection pressure. 

 

Heikkila, T., I. Seppala, et al. (2002). "Species-Specific Serodiagnosis of Lyme Arthritis and 
Neuroborreliosis Due to Borrelia burgdorferi Sensu Stricto, B. afzelii, and B. garinii by Using 
Decorin Binding Protein A." J. Clin. Microbiol. 40(2): 453-460. 

 http://jcm.asm.org/cgi/content/abstract/40/2/453  

 The antigenic potential of decorin binding protein A (DbpA) was evaluated in serodiagnosis of 
human Lyme borreliosis (LB). The dbpA was cloned and sequenced from the three pathogenic 
Borrelia species common in Europe. Sequence analysis revealed high interspecies 
heterogeneity. The identity of the predicted amino acid sequences was 43 to 62% among Borrelia 
burgdorferi sensu stricto, B. afzelii, and B. garinii. The respective recombinant DbpAs (rDbpAs) 
were produced and tested as antigens by Western blotting and enzyme-linked immunosorbent 
assay (ELISA). One hundred percent of patients with neuroborreliosis (NB) and 93% of patients 
with Lyme arthritis (LA) reacted positively. Sera from the majority of patients reacted with one 
rDbpA only and had no or low cross-reactivity to other two variant proteins. In patients with 
culture-positive erythema migrans (EM), the sensitivity of rDbpA immunoglobulin G (IgG) or IgM 
ELISA was low. The DbpA seems to be a sensitive and specific antigen for the serodiagnosis of 
LA or NB, but not of EM, provided that variants from all three pathogenic borrelial species are 
included in the combined set of antigens. 

 

Perilli, M., E. Dell'Amico, et al. (2002). "Molecular Characterization of Extended-Spectrum {beta}-
Lactamases Produced by Nosocomial Isolates of Enterobacteriaceae from an Italian Nationwide 
Survey." J. Clin. Microbiol. 40(2): 611-614. 

 http://jcm.asm.org/cgi/content/abstract/40/2/611  

 Extended-spectrum {beta}-lactamases (ESBLs) are widespread in hospital settings worldwide. 
The present investigation was undertaken to assess the distribution and prevalence of ESBLs 
belonging to the TEM and SHV families in 448 ESBL-producing clinical isolates of 
Enterobacteriaceae collected from 10 different Italian hospitals. The natures of TEM and SHV 
determinants were identified by direct sequencing of PCR-amplified genes. TEM-52 and SHV-12 
were the most common variants, and they were found in most hospitals and in several different 
species. Other less frequent variants included TEM-5, TEM-12, TEM-15, TEM-19, TEM-20, TEM-
24, TEM-26, TEM-43, TEM-60, TEM-72, TEM-87, SHV-2a, SHV-5, and SHV-11. Proteus mirabilis 
was the most common producer of TEM-type ESBLs, while Klebsiella pneumoniae was the most 
common producer of SHV-type ESBLs. The distribution of TEM- and SHV-type ESBL variants in 
Enterobacteriaceae from Italian hospitals exhibited notable differences from those from other 
geographical settings. 
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540-546. 



 http://jcm.asm.org/cgi/content/abstract/40/2/540  

 Detection of vector-borne pathogens is necessary for investigation of their association with 
vertebrate and invertebrate hosts. The ability to detect Ehrlichia spp. within individual 
experimentally infected ticks would be valuable for studies to evaluate the relative competence of 
different vector species and transmission scenarios. The purpose of this study was to develop a 
sensitive PCR assay based on oligonucleotide sequences from the unique Ehrlichia canis gene, 
p30, to facilitate studies that require monitoring this pathogen in canine and tick hosts during 
experimental transmission. Homologous sequences for Ehrlichia chaffeensis p28 were compared 
to sequences of primers derived from a sequence conserved among E. canis isolates. Criteria for 
primer selection included annealing scores, identity of the primers to homologous E. chaffeensis 
sequences, and the availability of similarly optimal primers that were nested within the target 
template sequence. The p30-based assay was at least 100-fold more sensitive than a previously 
reported nested 16S ribosomal DNA (rDNA)-based assay and did not amplify the 200-bp target 
amplicon from E. chaffeensis, the human granulocytic ehrlichiosis agent, or Ehrlichia muris DNA. 
The assay was used to detect E. canis in canine carrier blood and in experimentally infected 
Rhipicephalus sanguineus ticks. Optimized procedures for preparing tissues from these hosts for 
PCR assay are described. Our results indicated that this p30-based PCR assay will be useful for 
experimental investigations, that it has potential as a routine test, and that this approach to PCR 
assay design may be applicable to other pathogens that occur at low levels in affected hosts. 

 

Wadowsky, R. M., E. A. Castilla, et al. (2002). "Evaluation of Chlamydia pneumoniae and Mycoplasma 
pneumoniae as Etiologic Agents of Persistent Cough in Adolescents and Adults." J. Clin. 
Microbiol. 40(2): 637-640. 

 http://jcm.asm.org/cgi/content/abstract/40/2/637  

 Chlamydia pneumoniae and Mycoplasma pneumoniae were evaluated as agents of persistent 
cough in adolescents and adults (n = 491). Tests of 473 respiratory specimens by culture or PCR 
or both identified four episodes (0.8%) of M. pneumoniae-associated illness and no episodes of 
C. pneumoniae illness, suggesting that these bacteria do not frequently cause persistent cough. 

 

Emanuel, P. A., R. Bell, et al. (2003). "Detection of Francisella tularensis within Infected Mouse Tissues 
by Using a Hand-Held PCR Thermocycler." J. Clin. Microbiol. 41(2): 689-693. 

 http://jcm.asm.org/cgi/content/abstract/41/2/689  

 The diagnosis of human cases of tularemia often relies upon the demonstration of an antibody 
response to Francisella tularensis or the direct culturing of the bacteria from the patient. Antibody 
response is not detectable until 2 weeks or more after infection, and culturing requires special 
media and suspicion of tularemia. In addition, handling live Francisella poses a risk to laboratory 
personnel due to the highly infectious nature of this pathogen. In an effort to develop a rapid 
diagnostic assay for tularemia, we investigated the use of TaqMan 5' hydrolysis fluorogenic PCR 
to detect the organism in tissues of infected mice. Mice were infected to produce respiratory 
tularemia. The fopA and tul4 genes of F. tularensis were amplified from infected spleen, lung, 
liver, and kidney tissues sampled over a 5-day period. The samples were analyzed using the 
laboratory-based Applied Biosystems International 7900 and the Smiths Detection-Edgewood 
BioSeeq, a hand-held portable fluorescence thermocycler designed for use in the field. A 
comparison of culturing and PCR for detection of bacteria in infected tissues shows that culturing 
was more sensitive than PCR. However, the results for culture take 72 h, whereas PCR results 
were available within 4 h. PCR was able to detect infection in all the tissues tested. Lung tissue 



showed the earliest response at 2 days when tested with the ABI 7900 and in 3 days when tested 
with the BioSeeq. The results were in agreement between the ABI 7900 and the BioSeeq when 
presented with the same sample. Template preparation may account for the loss of sensitivity 
compared to culturing techniques. The hand-held BioSeeq thermocycler shows promise as an 
expedient means of forward diagnosis of infection in the field. 

 

Kazor, C. E., P. M. Mitchell, et al. (2003). "Diversity of Bacterial Populations on the Tongue Dorsa of 
Patients with Halitosis and Healthy Patients." J. Clin. Microbiol. 41(2): 558-563. 

 http://jcm.asm.org/cgi/content/abstract/41/2/558  

 The primary purpose of the present study was to compare the microbial profiles of the tongue 
dorsa of healthy subjects and subjects with halitosis by using culture-independent molecular 
methods. Our overall goal was to determine the bacterial diversity on the surface of the tongue 
dorsum as part of our ongoing efforts to identify all cultivable and not-yet-cultivated species of the 
oral cavity. Tongue dorsum scrapings were analyzed from healthy subjects with no complaints of 
halitosis and subjects with halitosis, defined as an organoleptic score of 2 or more and volatile 
sulfur compound levels greater than 200 ppb. 16S rRNA genes from DNA isolated from tongue 
dorsum scrapings were amplified by PCR with universally conserved bacterial primers and cloned 
into Escherichia coli. Typically, 50 to 100 clones were analyzed from each subject. Fifty-one 
strains isolated from the tongue dorsa of healthy subjects were also analyzed. Partial sequences 
of approximately 500 bases of cloned inserts from the 16S rRNA genes of isolates were 
compared with sequences of known species or phylotypes to determine species identity or 
closest relatives. Nearly complete sequences of about 1,500 bases were obtained for potentially 
novel species or phylotypes. In an analysis of approximately 750 clones, 92 different bacterial 
species were identified. About half of the clones were identified as phylotypes, of which 29 were 
novel to the tongue microbiota. Fifty-one of the 92 species or phylotypes were detected in more 
than one subject. Those species most associated with healthy subjects were Streptococcus 
salivarius, Rothia mucilaginosa, and an uncharacterized species of Eubacterium (strain FTB41). 
Streptococcus salivarius was the predominant species in healthy subjects, as it represented 12 to 
40% of the total clones analyzed from each healthy subject. Overall, the predominant microbiota 
on the tongue dorsa of healthy subjects was different from that on the tongue dorsa of subjects 
with halitosis. Those species most associated with halitosis were Atopobium parvulum, a 
phylotype (clone BS095) of Dialister, Eubacterium sulci, a phylotype (clone DR034) of the 
uncultivated phylum TM7, Solobacterium moorei, and a phylotype (clone BW009) of 
Streptococcus. On the basis of our ongoing efforts to obtain full 16S rRNA sequences for all 
cultivable and not-yet-cultivated species that colonize the oral cavity, there are now over 600 
species. 
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 The most likely animal source of a human case of cardiac disease in Washoe County, Nev., was 
identified by comparison of DNA sequences of three genes (citrate synthase gltA, 60-kDa heat 
shock protein gene groEL, and 16S rRNA gene) of Bartonella washoensis cultured from the 
human patient in question and of Bartonella isolates obtained from the following Nevada rodents: 
Peromyscus maniculatus (17 isolates), Tamias minimus (11 isolates), Spermophilus lateralis (3 
isolates), and Spermophilus beecheyi (7 isolates). Sequence analyses of gltA amplicons obtained 
from Bartonella from the rodents demonstrated considerable heterogeneity and resulted in the 
identification of 16 genetic variants that were clustered within three groups in phylogenetic 



analysis. Each of the three groups was associated with a rodent genus, Peromyscus, Tamias, or 
Spermophilus. The gltA, 16S rRNA gene, and groEL sequences of a Bartonella isolate obtained 
from a California ground squirrel (S. beecheyi) were completely identical to homologous 
sequences of B. washoensis, strongly suggesting that these animals were the source of infection 
in the human case. 
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Determination of Streptococcus pneumoniae Serotypes and Serogroups." J. Clin. Microbiol. 
41(2): 601-607. 

 http://jcm.asm.org/cgi/content/abstract/41/2/601  

 A semiautomated method for the determination of five serotypes and three serogroups in 
Streptococcus pneumoniae was developed. Primers specific for serotypes 1, 3, 14, 19F, and 23F 
and serogroups 6, 19, and 23 were combined in three multiplex PCRs. Products were separated 
by capillary electrophoresis with a 7-min run time, and a serotype or serogroup was assigned on 
the basis of fragment size. The method was used to test 93 clinical isolates, and all isolates of the 
serotypes concerned were correctly detected. The strategy would allow the detection of multiple 
serotypes in a single sample. Detection of additional serotypes could be included as capsule 
locus sequences become available. 

 

Massung, R. F. and K. G. Slater (2003). "Comparison of PCR Assays for Detection of the Agent of 
Human Granulocytic Ehrlichiosis, Anaplasma phagocytophilum." J. Clin. Microbiol. 41(2): 717-
722. 
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 Human granulocytic ehrlichiosis is an emerging infectious disease in the United States and 
Europe, and PCR methods have been shown to be effective for the diagnosis of acute infections. 
Numerous PCR assays and primer sets have been reported in the literature. The analytical 
sensitivities (limits of detection) of 13 published PCR primer sets were compared using DNA 
extracted from serial dilutions of Anaplasma phagocytophilum-infected HL-60 cells. The 
specificity of the assays that were able to detect [&lt;=]2.5 infected cells was tested by the use of 
template DNA extracted from Ehrlichia chaffeensis, Rickettsia rickettsii, and Bartonella henselae. 
The assays with the lowest limits of detection were shown to be a nested assay that amplifies the 
16S rRNA gene (primer pairs ge3a-ge10 [primary] and ge9-ge3 [nested]; detects 0.25 infected 
cell), a direct assay that amplifies the major surface protein gene msp2 (primer pair msp2-3f-
msp2-3r; detects 0.25 infected cell), and a direct assay that amplifies the 16S rRNA gene (primer 
pair ehr521-ehr790; detects 0.25 infected cell). The specificity and limit of detection of the MSP2 
and 16S rRNA direct assays were further tested by use of A. phagocytophilum template DNA 
from both North America and Europe and from human, tick, white-footed mouse, equine, deer, 
bovine, and wood rat samples and of template DNA from closely related species (Anaplasma 
marginale, the white-tailed deer agent, and additional E. chaffeensis-positive samples). Three 
manufacturers' PCR kits were tested and showed distinct variations in the limit of detection, 
specificity, and nonspecific background amplification. The importance of these results for the 
molecular diagnosis of human granulocytic ehrlichiosis is discussed. 
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 Procedures using real-time technique were developed to demonstrate the presence of herpes 
simplex virus type 1 (HSV-1) and HSV-2, varicella zoster virus (VZV), and cytomegalovirus 
(CMV) in miscellaneous clinical specimens. The assays were compared to rapid culture using 
centrifugation followed by detection with monoclonal antibodies. A total of 711 consecutive 
samples were collected from different patient groups. Throat swabs were obtained from 
transplant patients; dermal or oral specimens were collected from patients suspected for VZV or 
HSV infection. Genital specimens were taken from patients who attended the Clinic for Sexually 
Transmitted Diseases at the Dijkzigt Hospital Rotterdam presenting with symptoms of a primary 
genital ulcer. Nucleic acid extraction was carried out using a MagnaPure LC instrument. The 
amplification steps were performed on the ABI Prism 7700 sequence detection system. To 
monitor the process of extraction and amplification, a universal control consisting of seal 
herpesvirus type 1 (PhHV-1) was added to the clinical specimens. By culture 127 of 668 (19%) 
samples were positive for HSV-1, 72 of 668 (10.8%) specimens were positive for HSV-2, and 17 
of 366 (4.6%) were positive for VZV. Using real-time amplification the numbers of positive 
specimens were 143 of 668 (21.4%), 97 of 668 (14.5%), and 27 of 366 (7.4%), respectively. 
Eighty-six specimens were tested for CMV, 12 (14.0%) were positive by culture, and 17 (19.8%) 
were positive by real-time PCR. The clinical data of the patients with discrepant results were 
reviewed thoroughly. In all cases the patients with only real-time PCR-positive results could be 
considered as truly infected. We concluded that the real-time amplification technique is suitable 
for the detection of human herpesvirus infection. It offers a semiquantitative and reliable assay 
with a quick result that is more sensitive than rapid culture, especially for the diagnosis of HSV-2 
and VZV infections. 
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 We have previously reported the cloning and characterization of the MP1 gene in Penicillium 
marneffei and the AFMP1 gene in Aspergillus fumigatus and their use for serodiagnosis of 
penicilliosis and aspergilloma and invasive aspergillosis, respectively. In this study, we describe 
the cloning of the AFLMP1 gene, which encodes the homologous antigenic cell wall protein in 
Aspergillus flavus, the most common Aspergillus species associated with human disease in our 
locality and in other Asian countries and the second most common Aspergillus species 
associated with human disease in Western countries. AFLMP1 codes for a protein, Aflmp1p, of 
273 amino acid residues, with a few sequence features that are present in Mp1p and Afmp1p, the 
homologous antigenic cell wall proteins in P. marneffei and A. fumigatus, respectively, as well as 
several other cell wall proteins of Saccharomyces cerevisiae and Candida albicans. It contains a 
serine- and threonine-rich region for O glycosylation, a signal peptide, and a putative 
glycosylphosphatidylinositol attachment signal sequence. Specific anti-Aflmp1p antibody was 
generated with recombinant Aflmp1p protein purified from Escherichia coli to allow further 
characterization of Aflmp1p. Indirect immunofluorescence analysis indicated that Aflmp1p is 
present on the surface of the hyphae of A. flavus. Finally, it was observed that patients with 
aspergilloma and invasive aspergillosis due to A. flavus develop a specific antibody response 
against Aflmp1p. This suggested that the recombinant protein and its antibody may be useful for 
serodiagnosis in patients with aspergilloma or invasive aspergillosis, and the protein may 
represent a good cell surface target for host humoral immunity. 

 

Bialek, R., J. Kern, et al. (2004). "PCR Assays for Identification of Coccidioides posadasii Based on the 
Nucleotide Sequence of the Antigen 2/Proline-Rich Antigen." J. Clin. Microbiol. 42(2): 778-783. 



 http://jcm.asm.org/cgi/content/abstract/42/2/778  

 A conventional nested PCR and a real-time LightCycler PCR assay for detection of Coccidioides 
posadasii DNA were designed and tested in 120 clinical strains. These had been isolated from 
114 patients within 10 years in Monterrey, Nuevo Leon, Mexico, known to be endemic for 
coccidioidomycosis. The gene encoding the specific antigen 2/proline-rich antigen (Ag2/PRA) 
was used as a target. All strains were correctly identified, whereas DNA from related members of 
the family Onygenaceae remained negative. Melting curve analysis by LightCycler and 
sequencing of the 526-bp product of the first PCR demonstrated either 100% identity to the 
GenBank sequence of the Silveira strain, now known to be C. posadasii (accession number 
AF013256), or a single silent mutation at position 1228. Length determination of two 
microsatellite-containing loci (GAC and 621) identified all 120 isolates as C. posadasii. Specific 
DNA was amplified by conventional nested PCR from three microscopically spherule-positive 
paraffin-embedded tissue samples, whereas 20 human tissue samples positive for other 
dimorphic fungi remained negative. Additionally, the safety of each step of a modified 
commercially available DNA extraction procedure was evaluated by using 10 strains. At least 
three steps of the protocol were demonstrated to sufficiently kill arthroconidia. This safe 
procedure is applicable to cultures and to clinical specimens. 

 

Schuurman, T., R. F. de Boer, et al. (2004). "Prospective Study of Use of PCR Amplification and 
Sequencing of 16S Ribosomal DNA from Cerebrospinal Fluid for Diagnosis of Bacterial 
Meningitis in a Clinical Setting." J. Clin. Microbiol. 42(2): 734-740. 

 http://jcm.asm.org/cgi/content/abstract/42/2/734  

 We have evaluated the use of a broad-range PCR aimed at the 16S rRNA gene in detecting 
bacterial meningitis in a clinical setting. To achieve a uniform DNA extraction procedure for both 
gram-positive and gram-negative organisms, a combination of physical disruption (bead beating) 
and a silica-guanidiniumthiocyanate procedure was used for nucleic acid preparation. To diminish 
the risk of contamination as much as possible, we chose to amplify almost the entire 16S rRNA 
gene. The analytical sensitivity of the assay was approximately 1 x 102 to 2 x 102 CFU/ml of 
cerebrospinal fluid (CSF) for both gram-negative and gram-positive bacteria. In a prospective 
study of 227 CSF samples, broad-range PCR proved to be superior to conventional methods in 
detecting bacterial meningitis when antimicrobial therapy had already started. Overall, our assay 
showed a sensitivity of 86%, a specificity of 97%, a positive predictive value of 80%, and a 
negative predictive value of 98% compared to culture. We are currently adapting the standard 
procedures in our laboratory for detecting bacterial meningitis; broad-range 16S ribosomal DNA 
PCR detection is indicated when antimicrobial therapy has already started at time of lumbar 
puncture or when cultures remain negative, although the suspicion of bacterial meningitis 
remains. 

 

Streutker, C. J., C. N. Bernstein, et al. (2004). "Detection of Species-Specific Helicobacter Ribosomal 
DNA in Intestinal Biopsy Samples from a Population-Based Cohort of Patients with Ulcerative 
Colitis." J. Clin. Microbiol. 42(2): 660-664. 

 http://jcm.asm.org/cgi/content/abstract/42/2/660  

 The inflammatory bowel diseases are considered an abnormal host immune response to an 
environmental stimulus. Evidence suggests a role for intestinal bacteria in initiating and/or 
providing an ongoing stimulus for inflammation in inflammatory bowel disease. Helicobacter pylori 
is the major cause of active chronic gastritis and peptic ulcers in humans and has been linked to 



gastric carcinoma and lymphoma. Studies in various animal models, particularly mice, have 
identified enterohepatic Helicobacter species that are capable of causing hepatitis and 
enterocolitis. We hypothesize that Helicobacter species may have a role in maintaining 
inflammation in humans with inflammatory bowel disease. In order to investigate this, biopsy 
specimens were obtained from patients with and without inflammatory bowel disease. DNA was 
extracted from the tissues and subjected to PCR with primers designed to detect the ribosomal 
DNA of members of the Helicobacter species. DNA from six biopsy samples from 60 
inflammatory bowel disease patients tested positive. This included 5 of 33 ulcerative colitis 
patients that were positive compared to 0 of 29 age-matched controls (P < 0.04). Sequencing of 
the bands produced by PCR amplification revealed [IMG]=" BORDER="0">99% homology with H. 
pylori. These results indicate that a member of the Helicobacter species may be involved in some 
cases of ulcerative colitis. 

 

Eshleman, S. H., G. Crutcher, et al. (2005). "Sensitivity and Specificity of the ViroSeq Human 
Immunodeficiency Virus Type 1 (HIV-1) Genotyping System for Detection of HIV-1 Drug 
Resistance Mutations by Use of an ABI PRISM 3100 Genetic Analyzer." J. Clin. Microbiol. 43(2): 
813-817. 

 http://jcm.asm.org/cgi/content/abstract/43/2/813  

 The ViroSeq human immunodeficiency virus type 1 (HIV-1) genotyping system is an integrated 
system for identification of drug resistance mutations in HIV-1 protease and reverse transcriptase 
(RT). Reagents are included for sample preparation, reverse transcription, PCR amplification, and 
sequencing. Software is provided to assemble and edit sequence data and to generate a drug 
resistance report. We determined the sensitivity and specificity of the ViroSeq system for 
mutation detection using an ABI PRISM 3100 genetic analyzer with a set of clinical samples and 
recombinant viruses. Twenty clinical plasma samples (viral loads, 1,800 to 10,500 copies/ml) 
were characterized by cloning and sequencing individual viral variants. Twelve recombinant-virus 
samples (viral loads, approximately 2,000 to 5,000 copies/ml) were also prepared. Eleven 
recombinant-virus samples contained drug resistance mutations as 40% mixtures. One 
recombinant-virus sample contained an insertion at codon 69 in RT (100% mutant). Plasma and 
recombinant-virus samples were analyzed using the ViroSeq system. Each sample was analyzed 
on three consecutive days at each of three testing laboratories. The sensitivity of mutation 
detection was 99.65% for the clinical plasma samples and 99.7% for the recombinant-virus 
preparations. The specificity of mutation detection was 99.95% for the clinical samples and 100% 
for the recombinant-virus mixtures. The base calling accuracy of the 3100 instrument was 
99.91%. Mutations in clinical plasma samples and recombinant-virus samples were detected with 
high sensitivity and specificity, including mutations present as mixtures. This report supports the 
use of the ViroSeq system for identification of drug resistance mutations in HIV-1 protease and 
RT genes. 

 

Hindiyeh, M., V. Levy, et al. (2005). "Evaluation of a Multiplex Real-Time Reverse Transcriptase PCR 
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 The ability to rapidly diagnose influenza virus infections is of the utmost importance in the 
evaluation of patients with upper respiratory tract infections. It is also important for the influenza 
surveillance activities performed by national influenza centers. In the present study we modified a 
multiplex real-time reverse transcriptase PCR (RT-PCR) assay (which uses TaqMan chemistry) 
and evaluated it for its ability to detect and concomitantly differentiate influenza viruses A and B in 



370 patient samples collected during the 2001-2002 influenza season in Israel. The performance 
of the TaqMan assay was compared to those of a multiplex one-step RT-PCR with gel detection, 
a shell vial immunofluorescence assay, and virus isolation in tissue culture. The TaqMan assay 
had an excellent sensitivity for the detection of influenza viruses compared to that of tissue 
culture. The overall sensitivity and specificity of the TaqMan assay compared to the results of 
culture were 98.4 and 85.5%, respectively. The sensitivity and specificity of the TaqMan assay for 
the detection of influenza virus A alone were 100 and 91.1%, respectively. On the other hand, the 
sensitivity and specificity for the detection of influenza virus B alone were 95.7 and 98.7%, 
respectively. The rapid turnaround time for the performance of the TaqMan assay (4.5 h) and the 
relatively low direct cost encourage the routine use of this assay in place of tissue culture. We 
conclude that the multiplex TaqMan assay is highly suitable for the rapid diagnosis of influenza 
virus infections both in well-established molecular biology laboratories and in reference clinical 
laboratories. 

 

Khanna, M., J. Fan, et al. (2005). "The Pneumoplex Assays, a Multiplex PCR-Enzyme Hybridization 
Assay That Allows Simultaneous Detection of Five Organisms, Mycoplasma pneumoniae, 
Chlamydia (Chlamydophila) pneumoniae, Legionella pneumophila, Legionella micdadei, and 
Bordetella pertussis, and Its Real-Time Counterpart." J. Clin. Microbiol. 43(2): 565-571. 
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 Respiratory disease caused by atypical bacteria remains an important cause of morbidity and 
mortality for adults and children, despite the widespread use of effective antimicrobials agents. 
Culture remains the "gold standard" for the detection of these agents. However, culture is labor-
intensive, takes several days to weeks for growth, and can be very insensitive for the detection of 
some of these organisms. Newer singleplex PCR diagnostic tests are sensitive and specific, but 
multiple assays would be needed to detect all of the common pathogens. Therefore, we 
developed the Pneumoplex assays, a multiplex PCR-enzyme hybridization assay (the standard 
assay) and a multiplex real-time assay to detect the most common atypical pathogens in a single 
test. Primer and probe sequences were designed from conserved regions of specific genes for 
each of these organisms. The limits of detection were as follows: for Bordetella pertussis, 2 
CFU/ml; for Legionella pneumophila (serotypes 1 to 15) and Legionella micdadei, 9 and 80 
CFU/ml, respectively; for Mycoplasma pneumoniae, 5 CFU/ml; and for Chlamydia 
(Chlamydophila) pneumoniae, 0.01 50% tissue culture infective doses. Recombinant DNA 
controls for each of these organisms were constructed, and the number of copies for each DNA 
control was calculated. The Pneumoplex could detect each DNA control down to 10 copies/ml. 
The analytical specificity demonstrated no cross-reactivity between 23 common respiratory 
pathogens. One hundred twenty-five clinical bronchoalveolar lavage fluid samples tested by the 
standard assay demonstrated that the Pneumoplex yielded a sensitivity and a specificity of 100 
and 98.5%, respectively. This test has the potential to assist clinicians in establishing a specific 
etiologic diagnosis before initiating therapy, to decrease hospital costs, and to prevent 
inappropriate antimicrobial therapy. 
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 Performance characteristics of the COBAS Amplicor HBV Monitor test (Roche Diagnostics), 
which measures hepatitis B virus (HBV) DNA quantitatively, were evaluated and compared with 
the Ultrasensitive HBV Hybrid Capture 2 (HC2; Digene Corporation) assay. Linearity and within-



run precision were assessed for both methods by using eight HBV DNA-positive samples serially 
diluted to obtain a range of <100 to 500,000 HBV DNA copies/ml and run in triplicate. Agreement 
between the methods was studied with 100 clinical samples. HC2 assay performance near the 
limit of detection was investigated through repeat testing of 149 samples with HC2 and testing of 
37 samples with HC2 results of <4,700 HBV DNA copies/ml by Amplicor assay and a qualitative 
PCR assay. The linearity experiment for Amplicor had regression of observed values compared 
to expected values (y = 1.073x - 0.247; R2 = 0.993, n = 32; for HC2, y = 0.855x + 0.759, R2 = 
0.729, n = 18). Within-run standard deviation of log HBV DNA copies/ml ranged from 0.003 to 
0.348 (Amplicor) and 0.027 to 0.253 (HC2). Agreement assessed by Deming regression was poor 
[Amplicor = 1.197(HC2) - 0.961; R2 = 0.799, standard error of the estimate (SEE) = 0.710, n = 
94]. Near the lower limit of detection, 32 of 149 repeat HC2 results were <4,700 HBV DNA 
copies/ml. Of the 37 samples with HC2 results of <4,700 HBV DNA copies/ml, HBV DNA was not 
detected in 15 samples, while HBV DNA was detected by at least one PCR method in 12 
samples. Amplicor is linear from 200 to 200,000 HBV DNA copies/ml with undiluted samples, and 
this range can be expanded through dilution. Inconsistent HC2 results near the limit of detection 
justify use of a grey zone. 

 

Laperche, S., F. Lunel, et al. (2005). "Comparison of Hepatitis C Virus NS5b and 5' Noncoding Gene 
Sequencing Methods in a Multicenter Study." J. Clin. Microbiol. 43(2): 733-739. 

 http://jcm.asm.org/cgi/content/abstract/43/2/733  

 A national evaluation study was performed in 11 specialized laboratories with the objective of 
assessing their capacities to genotype hepatitis C virus (HCV) and define the applicability of a 
given genotyping method. The panel consisted of 14 samples positive for HCV RNA of different 
genotypes (including 3 samples with two different artificially mixed genotypes) and 1 HCV-
negative sample. Seventeen sets of data were gathered from the 11 participating laboratories. 
The sensitivities ranged from 64.3 to 100% and from 42.7 to 85.7% for the methods that used 
sequencing of the NS5b region and the 5' noncoding (5' NC) region, respectively. When the data 
for the artificially mixed samples were excluded, NS5b genotyping gave correct results for 80% of 
the samples, 1.7% of the samples were misclassified, and 18.3% of the samples had false-
negative results. By 5' NC-region genotyping methods, 58.3% of the results were correct, 29.7% 
were incomplete, 8.3% were misclassifications, 1.2% were false positive, and 2.4% were false 
negative. Only two procedures based on NS5b sequencing correctly identified one of the three 
samples with mixtures of genotypes; the other methods identified the genotype corresponding to 
the strain with the highest viral load in the sample. Our results suggest that HCV 5' NC-region 
genotyping methods give sufficient information for clinical purposes, in which the determination of 
the subtype is not essential, and that NS5b genotyping methods are more reliable for subtype 
determination, which is required in epidemiological studies. 

 

Nguyen, T. V., P. Le Van, et al. (2005). "Detection and Characterization of Diarrheagenic Escherichia coli 
from Young Children in Hanoi, Vietnam." J. Clin. Microbiol. 43(2): 755-760. 
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 Diarrhea continues to be one of the most common causes of morbidity and mortality among 
infants and children in developing countries. Escherichia coli is an emerging agent among 
pathogens that cause diarrhea. The development of a highly applicable technique for the 
detection of different categories of diarrheagenic E. coli is important. We have used multiplex 
PCR by combining eight primer pairs specific for enteroaggregative E. coli (EAEC), 
enteroinvasive E. coli (EIEC), enterohemorrhagic E. coli, enteropathogenic E. coli (EPEC), and 
enterotoxigenic E. coli (ETEC). This facilitates the identification of five different categories of 



diarrheagenic E. coli from stool samples in a single reaction simultaneously. The prevalences of 
diarrheagenic E. coli were 22.5 and 12% in the diarrhea group and the control group, 
respectively. Among 587 fecal samples from Vietnamese children under 5 years of age with 
diarrhea, this technique identified 132 diarrheagenic E. coli strains. This included 68 samples 
(11.6%) with EAEC, 12 samples (2.0%) with EIEC, 39 samples (6.6%) with EPEC, and 13 
samples (2.2%) with ETEC. Among the 249 age-matched controls, 30 samples were positive for 
diarrheagenic E. coli. The distribution was 18 samples (7.2%) with EAEC, 11 samples (4.4%) with 
EPEC, and 1 sample (0.4%) with ETEC. 

 

Weidmann, M., P. Schmidt, et al. (2005). "Identification of Genetic Evidence for Dobrava Virus Spillover in 
Rodents by Nested Reverse Transcription (RT)-PCR and TaqMan RT-PCR." J. Clin. Microbiol. 
43(2): 808-812. 
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 A survey of 158 rodents caught in the Czech Republic identified Dobrava virus sequences closely 
related to that of the Dobrava virus type strain in Apodemus sylvaticus and Mus musculus 
rodents. The identity of A. sylvaticus was unequivocally confirmed by random amplified 
polymorphic DNA analysis. The data seem to indicate hantavirus spillover from Apodemus 
flavicollis to other rodents. 

 

del Mar Mosquera, M., F. de Ory, et al. (2002). "Simultaneous Detection of Measles Virus, Rubella Virus, 
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 We describe here a multiplex reverse transcription-PCR (RTMNPCR) assay designed to detect 
and differentiate measles virus, rubella virus, and parvovirus B19. Serial dilution experiments with 
vaccine strains that compared cell culture isolation of measles in B95 cells and rubella in RK13 
cells showed sensitivity rates of 0.004 50% tissue culture infective dose (TCID50) for measles 
virus and 0.04 TCID50 for rubella virus. This RTMNPCR can detect as few as 10 molecules for 
measles virus and rubella virus and one molecule for parvovirus B19 in dilution experiments with 
plasmids containing inserts of the primary reaction amplification products. Five pharyngeal 
exudates from measles patients and 2 of 15 cerebrospinal fluid samples from measles-related 
encephalitis were found to be positive for measles virus by this RTMNPCR. A total of 3 of 27 
pharyngeal exudates from vaccinated children and 2 pharyngeal exudates, plus one urine sample 
from a case of congenital rubella syndrome, were found to be positive for rubella virus by 
RTMNPCR, whereas 16 of 19 sera from patients with erythema infectiosum were determined to 
be positive for parvovirus B19 by RTMNPCR. In view of these results, we can assess that this 
method is a useful tool in the diagnosis of these three viruses and could be used as an effective 
surveillance tool in measles eradication programs. 
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 The cause(s) of sarcoidosis is unknown. Mycobacterium spp. are suspected in Europe and 



Propionibacterium spp. are suspected in Japan. The present international collaboration evaluated 
the possible etiological links between sarcoidosis and the suspected bacterial species. Formalin-
fixed and paraffin-embedded sections of biopsy samples of lymph nodes, one from each of 108 
patients with sarcoidosis and 65 patients with tuberculosis, together with 86 control samples, 
were collected from two institutes in Japan and three institutes in Italy, Germany, and England. 
Genomes of Propionibacterium acnes, Propionibacterium granulosum, Mycobacterium 
tuberculosis, Mycobacterium avium subsp. paratuberculosis, and Escherichia coli (as the control) 
were counted by quantitative real-time PCR. Either P. acnes or P. granulosum was found in all 
but two of the sarcoid samples. M. avium subsp. paratuberculosis was found in no sarcoid 
sample. M. tuberculosis was found in 0 to 9% of the sarcoid samples but in 65 to 100% of the 
tuberculosis samples. In sarcoid lymph nodes, the total numbers of genomes of P. acnes or P. 
granulosum were far more than those of M. tuberculosis. P. acnes or P. granulosum was found in 
0 to 60% of the tuberculosis and control samples, but the total numbers of genomes of P. acnes 
or P. granulosum in such samples were less than those in sarcoid samples. Propionibacterium 
spp. are more likely than Mycobacteria spp. to be involved in the etiology of sarcoidosis, not only 
in Japanese but also in European patients with sarcoidosis. 
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 The standard method for detecting meningococcal carriage is culture of throat swabs on selective 
media, but the levels of carriage determined depend heavily on the skills of the individuals taking 
the swab and interpreting the cultures. This study aimed to determine the most sensitive 
detection method for meningococcal carriage. Throat swabs and saline mouth gargles, obtained 
from 89 university students, were processed in parallel by conventional culture and TaqMan ctrA 
PCR. Carriage of meningococci, as detected by the combined methods, was 20%. The 
sensitivities of throat swab culture, throat swab PCR, gargle culture, and gargle PCR were 72, 56, 
56, and 50%, respectively, and the probabilities that these techniques would correctly identify the 
absence of carriage (negative predictive value [NPV]) were 93.4, 89.9, 89.9, and 88.8%. Culturing 
both throat swabs and gargles increased the NPV to 98.6%. The further addition of throat swab 
PCR increased this to 100%. Testing gargles by both culture and PCR was as sensitive as testing 
throat swabs by both methods, suggesting that gargles may be a suitable alternative for large-
scale screening studies when throat swabs are difficult to obtain, although they required more 
lengthy laboratory processing. PCR was a useful adjunct to culture for detecting nasopharyngeal 
carriage, but it failed to detect some nongroupable strains. For maximum sensitivity, a 
combination of techniques was required. This study indicates the confidence with which health 
care professionals involved in meningococcal screening can regard laboratory results. 
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 The performance of a 5' nuclease real-time PCR assay was studied to optimize an automated 
method of detection of preenriched Salmonella enterica cells in buffered peptone water (BPW). 
The concentrations and interactions of the PCR reagents were evaluated on the basis of two 
detection responses, the threshold cycle (CT) and the fluorescence intensity by a normalized 
reporter value ({Delta}Rn). The CT response was identified as the most suitable for detection 
modeling to describe the PCR performances of different samples. DNA extracted from S. enterica 



serovar Enteritidis was studied in double-distilled H2O (ddH2O) and in two different enrichment 
media (brain heart infusion and BPW) with two PCR mixtures based on AmpliTaq Gold or rTth. A 
descriptive model was proposed and fitted to the available experimental data. Equivalent PCR 
performances for the two PCR mixtures were obtained when DNA was diluted in ddH2O. 
However, the level of detection of DNA was affected when BPW was present during amplification. 
Use of the rTth mixture generated a 1-log-unit wider linear range of amplification, and the DNA 
detection levels were 2 x 10-13 g/microwell for the rTth mixture and 2 x 10-12 g/microwell for the 
AmpliTaq Gold mixture. To verify the improved amplification capacity of the rTth mixture, BPW 
was inoculated with 1 CFU of S. enterica serovar Enteritidis per ml and the mixture was incubated 
at 30{degrees}C. Samples for PCR were withdrawn every 4 h during a 36-h enrichment. Use of 
the rTth mixture resulted in an earlier PCR detection during enrichment than use of the AmpliTaq 
Gold mixture. For accurate detection (CT [&lt;=] 30) of S. enterica serovar Enteritidis inoculated in 
BPW, the rTth mixture required 8.4 h of enrichment, while the AmpliTaq Gold mixture needed 
11.6 h. In conclusion, the principle applied can improve the methodology of 5' nuclease real-time 
PCR for numerical optimization of sample pretreatment strategies to provide automated 
diagnostic PCR procedures. 

 

Lan, R. and P. R. Reeves (2002). "Pandemic Spread of Cholera: Genetic Diversity and Relationships 
within the Seventh Pandemic Clone of Vibrio cholerae Determined by Amplified Fragment Length 
Polymorphism." J. Clin. Microbiol. 40(1): 172-181. 
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 The seventh cholera pandemic started in 1961 and continues today. A collection of 45 seventh 
pandemic isolates of V. cholerae sampled over a 33-year period were analyzed by amplified 
fragment length polymorphism (AFLP) fingerprinting. All but four pairs and one set of three 
isolates were distinguished. AFLP revealed far more variation than ribotyping, which was until 
now the most useful method of revealing variation within the pandemic clone. Unfortunately, the 
ribotype variation observed is mainly due to recombination between the multiple copies of the rrn 
genes (R. Lan and P. R. Reeves, Microbiology 144:1213-1221, 1998), which makes changes 
susceptible to repeat occurrences and reversion. This AFLP study shows that particularly for the 
common ribotypes G and H, such events have indeed occurred. AFLP grouped most of the 45 
isolates into two clusters. Cluster I consists mainly of strains from the 1960s and 1970s, while 
cluster II contains mainly strains from the 1980s and 1990s, revealing a temporal pattern of 
change in the clone. This is best seen in the relationships of the strains from Africa, which 
correlate with the epidemiology of epidemics on that continent. The data confirm independent 
introductions to Africa during the 1970s outbreak and reveal several other African introductions. 
In the 1991 cholera upsurge, isolates from the Southern and Eastern African epidemic focus are 
markedly different from those from the West African epidemic focus. An isolate from 1987 in 
Algeria was identical to the West epidemic isolates, suggesting that the strain was present in 
Africa at least 3 years before causing large outbreaks. These observations have major 
implications for our understanding of cholera epidemiology. 
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 Some strains of mycoplasmas and ureaplasmas (family Mycoplasmataceae) are associated with 
nongonococcal urethritis (NGU) or other genitourinary infections. We have developed a rapid and 
reliable method of identifying the presence and prevalence of mycoplasmas and ureaplasmas in 
men with NGU. This method is based on the amplification of a part of the 16S rRNA gene by PCR 



and phylogenetic analysis. A portion of the 16S rRNA gene from 15 prototype strains was 
amplified with a set of common primers, and their nucleotides were sequenced. The nucleotide 
sequence of the V4 and V5 regions was analyzed by the neighbor-joining method. The 15 
prototype strains were grouped into three distinct clusters, allowing us to clearly segregate the 
strains into distinct lineages. To determine the prevalence of these pathogens among patients 
with NGU, this protocol was tested with 148 urine samples. Amplifications were observed for 42 
samples, and their nucleotide sequences were analyzed along with those of the 15 prototype 
strains. The phylogenetic tree thus constructed indicated that 15 of the 42 formed a cluster with 
Mycoplasma genitalium. Among the remaining specimens, 2 formed a cluster with Mycoplasma 
hominis, 19 with Ureaplasma urealyticum, and 5 with Ureaplasma parvum; the remaining sample 
contained both M. genitalium and U. urealyticum. This phylogeny-based identification of 
mycoplasmas and ureaplasmas provides not only a powerful tool for rapid diagnosis but also the 
basis for etiological studies of these pathogens. 
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 A Blastomyces dermatitidis nested PCR assay targeting the gene encoding the Wisconsin 1 (WI-
1) adhesin was developed and compared with a nested PCR targeting the 18S rRNA gene 
(rDNA) of members of the family Onygenaceae. We examined 73 paraffin-embedded tissue 
samples obtained from nine dogs which died of blastomycosis and nine dogs which succumbed 
to lymphosarcoma according to autopsy findings; amplifiable canine DNA was extracted from 25 
and 33 specimens from the two groups, respectively. The B. dermatitidis PCR amplified DNA 
from 8 of 13 tissue samples in which yeast cells were detected by microscopy. Sequencing 
revealed that all PCR products were homologous to the B. dermatitidis WI-1 adhesin gene. No 
PCR product was amplified from 12 microscopically negative biopsy specimens from dogs with 
blastomycosis or from 33 biopsy specimens from dogs with lymphosarcoma. The 18S rDNA PCR 
amplified DNA from 10 and 9 tissue samples taken from dogs which died of blastomycosis and 
lymphosarcoma, respectively. Only six products were identified as being identical to B. 
dermatitidis 18S rDNA; they were exclusively obtained from specimens positive by the B. 
dermatitidis nested PCR. For specificity testing, 20 human biopsy specimens proven to have 
histoplasmosis were examined, and a specific H. capsulatum product was amplified by the 18S 
rDNA PCR from all specimens, whereas no product was obtained from any of the 20 samples by 
the B. dermatitidis PCR assay. In conclusion, the PCR targeting a gene encoding the unique WI-1 
adhesin is as sensitive as but more specific than the PCR targeting the 18S rDNA for detection of 
B. dermatitidis in canine tissue. 
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 http://jcm.asm.org/cgi/content/abstract/41/1/174  

 The largest reported outbreak of waterborne Escherichia coli O157:H7 in the United States 
occurred in upstate New York following a county fair in August 1999. Culture methods were used 
to isolate E. coli O157:H7 from specimens from 128 of 775 patients with suspected infections. 
Campylobacter jejuni was also isolated from stools of 44 persons who developed diarrheal illness 
after attending this fair. There was one case of a confirmed coinfection with E. coli O157:H7 and 
C. jejuni. Molecular detection of stx1 and stx2 Shiga toxin genes, immunomagnetic separation 
(IMS), and selective culture enrichment were utilized to detect and isolate E. coli O157:H7 from 



an unchlorinated well and its distribution points, a dry well, and a nearby septic tank. PCR for stx1 
and stx2 was shown to provide a useful screen for toxin-producing E. coli O157:H7, and IMS 
subculture improved recovery. Pulsed-field gel electrophoresis (PFGE) was used to compare 
patient and environmental E. coli O157:H7 isolates. Among patient isolates, 117 of 128 (91.5%) 
were type 1 or 1a (three or fewer bands different). Among the water distribution system isolates, 
13 of 19 (68%) were type 1 or 1a. Additionally, PFGE of C. jejuni isolates revealed that 29 of 35 
(83%) had indistinguishable PFGE patterns. The PFGE results implicated the water distribution 
system as the main source of the E. coli O157:H7 outbreak. This investigation demonstrates the 
potential for outbreaks involving more than one pathogen and the importance of analyzing 
isolates from multiple patients and environmental samples to develop a better understanding of 
bacterial transmission during an outbreak. 

 

Hu, A., M. Colella, et al. (2003). "Simultaneous Detection, Subgrouping, and Quantitation of Respiratory 
Syncytial Virus A and B by Real-Time PCR." J. Clin. Microbiol. 41(1): 149-154. 

 http://jcm.asm.org/cgi/content/abstract/41/1/149  

 Timely diagnosis of respiratory syncytial virus (RSV) infection is critical for appropriate treatment 
of lower respiratory infection in young children. To facilitate diagnosis, we developed a rapid, 
specific, and sensitive TaqMan PCR method for detection of RSV A and RSV B. Two sets of 
primer-probe pairs were selected from the nucleotide sequences encoding the nucleocapsid 
protein--one targeting RSV A and the other targeting RSV B. The specificity of the TaqMan 
reverse transcription-PCR assay was evaluated by testing each primer-probe pair against various 
viruses derived from laboratory virus stocks, as well as clinical respiratory specimens. 
Fluorescent signals were observed only in the presence of RSV A and/or RSV B. The sensitivity 
of our quantitative PCR assay was determined on the basis of PFU and virus particle counts. The 
resulting assay sensitivity was found to be 0.023 PFU, or two copies of viral RNA, for RSV A and 
0.018 PFU, or nine copies of viral RNA, for RSV B. This quantitative TaqMan PCR assay was 
utilized to diagnose 175 nasopharyngeal aspirates obtained from children in Hong Kong with 
respiratory symptoms during the winter of 2000 and 2001. Among these specimens, TaqMan 
PCR detected 36 RSV-positive samples, 10 of which were identified as RSV A and 26 of which 
were identified as RSV B, whereas culture confirmation identified 21 RSV-positive specimens and 
immunofluorescence identified 32 RSV-positive specimens, all of which were among those 
identified by PCR. The results confirmed the accuracy of our TaqMan PCR assay and 
demonstrated its improved sensitivity versus classical methods. 

 

Jensen, J. S., M. B. Borre, et al. (2003). "Detection of Mycoplasma genitalium by PCR Amplification of the 
16S rRNA Gene." J. Clin. Microbiol. 41(1): 261-266. 

 http://jcm.asm.org/cgi/content/abstract/41/1/261  

 In order to develop a species-specific PCR for the detection of Mycoplasma genitalium, the 
sequence of 1,490 bases of the 16S rRNA gene was determined for M. genitalium G37 (type 
strain) and four Danish isolates of M. genitalium. The sequences of the four Danish strains, 
mutually different with respect to their MgPa gene, were 100% homologous, although they carried 
a single common base substitution compared to the type strain. Among members of the 
Mycoplasma pneumoniae phylogenetic cluster, M. genitalium showed the most-prominent 
homology to the 16S rRNA sequence of M. pneumoniae (98% homology). From regions showing 
the least homology to the M. pneumoniae 16S rRNA gene sequence, primers were chosen to 
amplify DNA from M. genitalium only. Two sets of primers were selected for their ability to detect 
<10 to 50 M. genitalium genome copies without cross-reactions with M. pneumoniae. The 
performance of these primers was compared to the performance of two pairs of primers 



amplifying parts of the MgPa adhesin gene; 1,030 randomly selected specimens submitted for 
Chlamydia trachomatis culture were screened with one of the 16S rRNA gene primer sets. A total 
of 41 specimens were found to be positive for this gene; 40 of these could be confirmed by one of 
the MgPa primer sets, whereas the other MgPa primer set detected only 21 positive specimens 
out of 40. These results indicate that estimates of the prevalence of M. genitalium in various 
populations using MgPa PCR primers could be incorrectly low if the PCR primers are located in 
variable regions of the MgPa gene. 

 

On, S. L. W. and P. J. Jordan (2003). "Evaluation of 11 PCR Assays for Species-Level Identification of 
Campylobacter jejuni and Campylobacter coli." J. Clin. Microbiol. 41(1): 330-336. 

 http://jcm.asm.org/cgi/content/abstract/41/1/330  

 We examined the sensitivity and specificity of 11 PCR assays described for the species 
identification of Campylobacter jejuni and Campylobacter coli by using 111 type, reference, and 
field strains of C. jejuni, C. coli, and Campylobacter lari. For six assays, an additional 21 type 
strains representing related Campylobacter, Arcobacter, and Helicobacter species were also 
included. PCR tests were initially established in the laboratory by optimizing conditions with 
respect to five type and reference strains of C. jejuni, C. coli, and C. lari. One PCR test for C. coli 
failed to give appropriate results during this initial setup phase and was not evaluated further. The 
remaining 10 assays were used to examine heated lysate and purified DNA templates as 
appropriate of well-characterized type, reference, and field strains of C. jejuni (n = 62), C. coli (n = 
34), and C. lari (n = 15). The tests varied considerably in their sensitivity and specificity for their 
respective target species. No assay was found to be 100% sensitive and/or specific for all C. 
jejuni strains tested, but four assays for C. coli gave appropriate responses for all strains 
examined. Between one and six strains of C. jejuni gave amplicons in four of seven C. jejuni PCR 
tests only where purified DNA was used as the template; corresponding results were seen with 
one strain of C. coli in each of three assays for the latter species. Our findings indicate that a 
polyphasic strategy for PCR-based identification should be used to identify C. jejuni and C. coli 
strains. The data may assist laboratories in selecting assays suited for their needs and in 
designing evaluations of future PCR tests aimed to identify these species. 

 

Shopsin, B., B. Mathema, et al. (2003). "Prevalence of agr Specificity Groups among Staphylococcus 
aureus Strains Colonizing Children and Their Guardians." J. Clin. Microbiol. 41(1): 456-459. 

 http://jcm.asm.org/cgi/content/abstract/41/1/456  

 PCR-based assays were used to evaluate agr locus nucleotide polymorphism for the 
identification of agr autoinducer receptor specificity groups within a population of Staphylococcus 
aureus isolates colonizing children and their guardians. All isolates could be assigned to one of 
three major agr groups that had similar prevalences, regardless of whether isolates were 
implicated in transmission of S. aureus within families. Among healthy carriers, agr groups I to III 
appear to be equally fit, which may reflect selection for the coexistence of S. aureus strains in a 
population. 

 

Zink, A. R., C. Sola, et al. (2003). "Characterization of Mycobacterium tuberculosis Complex DNAs from 
Egyptian Mummies by Spoligotyping." J. Clin. Microbiol. 41(1): 359-367. 

 http://jcm.asm.org/cgi/content/abstract/41/1/359  



 Bone and soft tissue samples from 85 ancient Egyptian mummies were analyzed for the 
presence of ancient Mycobacterium tuberculosis complex DNA (aDNA) and further characterized 
by spoligotyping. The specimens were obtained from individuals from different tomb complexes in 
Thebes West, Upper Egypt, which were used for upper social class burials between the Middle 
Kingdom (since ca. 2050 BC) and the Late Period (until ca. 500 BC). A total of 25 samples 
provided a specific positive signal for the amplification of a 123-bp fragment of the repetitive 
element IS6110, indicating the presence of M. tuberculosis DNA. Further PCR-based tests for the 
identification of subspecies failed due to lack of specific amplification products in the historic 
tissue samples. Of these 25 positive specimens, 12 could be successfully characterized by 
spoligotyping. The spoligotyping signatures were compared to those in an international database. 
They all show either an M. tuberculosis or an M. africanum pattern, but none revealed an M. 
bovis-specific pattern. The results from a Middle Kingdom tomb (used exclusively between ca. 
2050 and 1650 BC) suggest that these samples bear an M. africanum-type specific spoligotyping 
signature. The samples from later periods provided patterns typical for M. tuberculosis. This study 
clearly demonstrates that spoligotyping can be applied to historic tissue samples. In addition, our 
results do not support the theory that M. tuberculosis originated from the M. bovis type but, rather, 
suggest that human M. tuberculosis may have originated from a precursor complex probably 
related to M. africanum. 

 

Fischer, A., C. Lejczak, et al. (2004). "Simple DNA Extraction Method for Dried Blood Spots and 
Comparison of Two PCR Assays for Diagnosis of Vertical Human Immunodeficiency Virus Type 1 
Transmission in Rwanda." J. Clin. Microbiol. 42(1): 16-20. 

 http://jcm.asm.org/cgi/content/abstract/42/1/16  

 Dried blood spots (DBS) on filter paper facilitate the collection, transport, and storage of blood 
samples for laboratory use. A rapid and simple DNA extraction procedure from DBS was 
developed and evaluated for the diagnosis of human immunodeficiency virus type 1 (HIV-1) 
infection in children by an in-house nested-PCR assay on three genome regions and by the 
Amplicor HIV-1 DNA prototype assay version 1.5 (Roche Molecular Systems). A total of 150 
samples from children born to HIV-1-infected mothers were collected in Kigali, Rwanda, in 
parallel as DBS and as peripheral blood mononuclear cell (PBMC) pellets. The results obtained 
on DBS by the two PCR assays were compared to the results of nested PCR on PBMCs. Of 150 
PBMC samples, 10 were positive, 117 were negative, and 23 were indeterminate for HIV-1 
infection. In DNA extracted from filter papers and amplified by using the in-house nested PCR, 9 
of these 10 positive samples (90%) were found to be positive, and 1 was found to be 
indeterminate (only the pol region could be amplified). All of the negative samples and all of the 
23 indeterminate samples tested negative for HIV-1 infection. When we used the Amplicor DNA 
test on DBS, all of the 10 PBMC-positive samples were found to be positive and all of the 23 
indeterminate samples were found to be negative. Of the PBMC-negative samples, 115 were 
found to be negative and 2 were found to be indeterminate. We conclude that this simple rapid 
DNA extraction method on DBS in combination with both detection methods gave a reliable 
molecular diagnosis of HIV-1 infection in children born to HIV-infected mothers. 

 

Hurtle, W., E. Bode, et al. (2004). "Detection of the Bacillus anthracis gyrA Gene by Using a Minor 
Groove Binder Probe." J. Clin. Microbiol. 42(1): 179-185. 
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 Identification of chromosomal markers for rapid detection of Bacillus anthracis is difficult because 
significant chromosomal homology exists among B. anthracis, Bacillus cereus, and Bacillus 
thuringiensis. We evaluated the bacterial gyrA gene as a potential chromosomal marker for B. 



anthracis. A real-time PCR assay was developed for the detection of B. anthracis. After analysis 
of the unique nucleotide sequence of the B. anthracis gyrA gene, a fluorescent 3' minor groove 
binding probe was tested with 171 organisms from 29 genera of bacteria, including 102 Bacillus 
strains. The assay was found to be specific for all 43 strains of B. anthracis tested. In addition, a 
test panel of 105 samples was analyzed to evaluate the potential diagnostic capability of the 
assay. The assay showed 100% specificity, demonstrating the usefulness of the gyrA gene as a 
specific chromosomal marker for B. anthracis. 

 

Kotlowski, R., I. C. Shamputa, et al. (2004). "PCR-Based Genotyping of Mycobacterium tuberculosis with 
New GC-Rich Repeated Sequences and IS6110 Inverted Repeats Used as Primers." J. Clin. 
Microbiol. 42(1): 372-377. 

 http://jcm.asm.org/cgi/content/abstract/42/1/372  

 In the present study we attempted to develop a PCR-based epidemiological tool for the 
differentiation of Mycobacterium tuberculosis isolates. Use of the designed primers Mtb1 (5'-
CCG-GCG-GGG-CCG-GCG-G) and Mtb2 (5'-CGG-CGG-CAA-CGG-CGG-C) targeting frequently 
repeated 16-bp sequences in combination with primers sited at the inverted repeats flanking 
IS6110 allowed differentiation of M. tuberculosis isolates. 

 

Nakano, K., R. Nomura, et al. (2004). "Demonstration of Streptococcus mutans with a Cell Wall 
Polysaccharide Specific to a New Serotype, k, in the Human Oral Cavity." J. Clin. Microbiol. 
42(1): 198-202. 
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 Streptococcus mutans organisms are occasionally isolated from the blood of patients with 
infective endocarditis, though the mechanisms of invasion and survival remain to be elucidated. 
Two of four blood isolates from patients with bacteremia or infective endocarditis (strains TW295 
and TW871) were serologically untypeable by immunodiffusion testing, which was due to a lack 
of the glucose side chain of the serotype-specific polysaccharide antigen of S. mutans. 
Immunodiffusion analyses using antisera against these strains demonstrated that 2 of 100 
isolates from 100 subjects showed a positive reaction, while further analysis of 2,500 isolates 
from 50 subjects revealed that all 50 isolates from a single subject were not reactive with anti-c, -
e, and -f antisera, though they were reactive with anti-TW295 and -TW871 antisera. The oral 
isolates showed biological properties similar to those of the reference S. mutans strain MT8148, 
including high levels of sucrose-dependent adhesion and cellular hydrophobicity, along with 
expression of glucosyltransferases and a protein antigen, PA. We designated these organisms 
serotype k. A glucose side chain-defective mutant strain was then constructed by insertional 
inactivation of the gluA gene of strain MT8148, which showed biological properties similar to 
those of serotype k of S. mutans. Serotype k oral isolates were less susceptible to phagocytosis, 
as were the gluA-inactivated mutant of strain MT8148 and blood isolates. These results indicate 
that S. mutans serotype k strains are present in the oral cavity in humans and may be able to 
survive longer in blood owing to their low susceptibility to phagocytosis. 

 

Legoff, J., E. Guerot, et al. (2005). "High Prevalence of Respiratory Viral Infections in Patients 
Hospitalized in an Intensive Care Unit for Acute Respiratory Infections as Detected by Nucleic 
Acid-Based Assays." J. Clin. Microbiol. 43(1): 455-457. 



 http://jcm.asm.org/cgi/content/abstract/43/1/455  

 Forty-seven bronchoalveolar lavages (BAL) were obtained from 41 patients with acute 
pneumonia attending an intensive care unit. By molecular diagnosis, 30% of total BAL and 63% 
of bacteria-negative BAL were positive for respiratory viruses. Molecular detection allows for high-
rate detection of respiratory viral infections in adult patients suffering from severe pneumonia. 

 

Okitsu, N., S. Kaieda, et al. (2005). "Characterization of ermB Gene Transposition by Tn1545 and Tn917 
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 In Streptococcus pneumoniae, the ermB gene is carried by transposons, such as Tn917 and 
Tn1545. This study investigated the relationship between macrolide resistance and the presence 
of the ermB gene on Tn917 or Tn1545 in 84 Japanese pneumococcal isolates. Macrolide-
resistant strains were classified into two groups as follows. Group 1 (19 strains) showed a 
tendency to high resistance to erythromycin (MIC at which 50% of isolates are inhibited, 4 
mg/liter; MIC at which 90% of isolates are inhibited [MIC90], 128 mg/liter) but susceptibility to 
rokitamycin (MIC90, 1 mg/liter), with the ermB gene located on Tn1545. Group 2 (65 strains) 
showed a tendency to high resistance to both antibiotics (MIC90s for both erythromycin and 
rokitamycin, >128 mg/liter), with the ermB gene located on Tn917. There were no strains with 
constitutive macrolide resistance in either group. All of the strains in group 2 had a deletion in the 
promoter region of ermB and an insertion of the TAAA motif in the leader peptide. The results of 
pulsed-field gel electrophoresis and serogrouping showed that Tn1545 spread clonally while 
Tn917 spread both horizontally and clonally. In conclusion, in Japanese macrolide-resistant S. 
pneumoniae isolates, the ermB gene is carried and spread primarily by Tn917. 
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Precore Mutation in Hepatitis B Virus-Infected Individuals." J. Clin. Microbiol. 43(1): 254-258. 
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 The 1896 precore (PC) mutation is the most frequent cause of hepatitis B virus e-antigen 
(HBeAg)-negative chronic hepatitis B virus (HBV) infection. Detection of the 1896 PC mutation 
has application in studies monitoring antiviral therapy and the natural history of the disease. 
Identification of this mutation is usually performed by direct sequencing, which is both costly and 
laborious. The aim of this study was to develop a rapid, high-throughput assay to detect the 1896 
PC mutation using real-time PCR and molecular-beacon technology. The assay was initially 
standardized on oligonucleotide targets and plasmids containing the wild-type (WT) and PC 
mutation and then tested on plasma samples from children with HBV DNA of >106 copies/ml. 
Nine individuals were HBeAg negative and suspected to harbor HBeAg mutations, while 12 
children were HBeAg positive and selected as controls. Ninety percent (19 of 21) of plasma 
samples tested with molecular beacons were in complete agreement with sequencing results. 
The remaining 10% (2 of 21) of samples were identified as heterogeneous mixtures of WT and 
mutant virus by molecular beacons, though sequencing found only a homogeneous mutant in 
both cases. Overall, the 1896 PC mutation was detected by this assay in 55.5% of the children 
with HBeAg-negative infection. In summary, this assay is a rapid, sensitive, and specific 
technique that effectively discriminates WT from 1896 PC mutant HBV and may be useful in 
clinical and epidemiological studies. 
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 The rapid detection and identification of Candida species in clinical laboratories are extremely 
important for the management of patients with hematogenous candidiasis. The presently 
available culture and biochemical methods for detection and species identification of Candida are 
time-consuming and lack the required sensitivity and specificity. In this study, we have 
established a seminested PCR (snPCR) using universal and species-specific primers for 
detection of Candida species in serum specimens. The universal outer primers amplified the 3' 
end of 5.8S ribosomal DNA (rDNA) and the 5' end of 28S rDNA, including the internally 
transcribed spacer 2 (ITS2), generating 350- to 410-bp fragments from the four commonly 
encountered Candida species, viz., C. albicans, C. tropicalis, C. glabrata, and C. parapsilosis. 
The species-specific primers, complementary to unique sequences within the ITS2 of each test 
species, amplified species-specific DNA in the reamplification step of the snPCR. The sensitivity 
of Candida detection by snPCR in spiked serum specimens was close to 1 organism/ml. 
Evaluation of snPCR for specific identification of Candida species with 76 clinical Candida 
isolates showed 99% concordant results with the Vitek and/or ID32C yeast identification system. 
Further evaluation of snPCR for detection of Candida species in sera from culture-proven (n = 
12), suspected (n = 16), and superficially colonized (n = 10) patients and healthy subjects (n = 
12) showed that snPCR results were consistently negative with sera from healthy individuals and 
colonized patients. In culture-proven candidemia patients, the snPCR results were in full 
agreement with blood culture results with respect to both positivity and species identity. In 
addition, snPCR detected candidemia due to two Candida species in five patients, compared to 
three by blood culture. In the category of suspected candidemia with negative blood cultures for 
Candida, nine patients (56%) were positive by snPCR; two of them had dual infection with C. 
albicans and either C. tropicalis or C. glabrata. In conclusion, the snPCR developed in this study 
is specific and more sensitive than culture for the detection of Candida species in serum 
specimens. Moreover, the improved detection of cases of candidemia caused by more than one 
Candida species is an additional advantage. 

 

Chizhikov, V., M. Wagner, et al. (2002). "Detection and Genotyping of Human Group A Rotaviruses by 
Oligonucleotide Microarray Hybridization." J. Clin. Microbiol. 40(7): 2398-2407. 

 http://jcm.asm.org/cgi/content/abstract/40/7/2398  

 A rapid and reliable method for the identification of five clinically relevant G genotypes (G1 to G4 
and G9) of human rotaviruses based on oligonucleotide microarray hybridization has been 
developed. The genotype-specific oligonucleotides immobilized on the surface of glass slides 
were selected to bind to the multiple target regions within the VP7 gene that are highly conserved 
among individual rotavirus genotypes. Rotavirus cDNA was amplified in a PCR with primers 
common to all group A rotaviruses. A second round of nested PCR amplification was performed 
in the presence of indodicarbocyanine-dCTP and another pair of degenerate primers also broadly 
specific for all genotypes. The use of one primer containing 5'-biotin allowed us to prepare 
fluorescently labeled single-stranded hybridization probe by binding of another strand to magnetic 
beads. The identification of rotavirus genotype was based on hybridization with several individual 
genotype-specific oligonucleotides. This approach combines the high sensitivity of PCR with the 
selectivity of DNA-DNA hybridization. The specificity of oligonucleotide microchip hybridization 
was evaluated by testing 20 coded rotavirus isolates from different geographic areas for which 
genotypes were previously determined by conventional methods. Analysis of the coded 
specimens showed that this microarray-based method is capable of unambiguous identification of 
all rotavirus strains. Because of the presence of random mutations, each individual virus isolate 



produced a unique hybridization pattern capable of distinguishing different isolates of the same 
genotype and, therefore, subgenotype differentiation. This strain information indicates one of 
several advantages that microarray technology has over conventional PCR techniques. 
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Lymph Nodes and Saliva." J. Clin. Microbiol. 40(7): 2445-2451. 
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 A real-time quantitative PCR assay has been developed to measure human herpesvirus 6 (HHV-
6) DNA in biological specimens. The assay sensitivity was 10 copies of DNA per well, with a 
linear dynamic range of 10 to 107 copies of HHV-6 DNA. Intra- and interassay variations were, 
respectively, 0.88 and 0.8% for samples containing 102 DNA copies, 0.99 and 0.96% for samples 
containing 104 copies, and 0.76 and 0.9% for samples containing 106 copies. Among 34 saliva 
samples from healthy subjects, 26 were found to contain HHV-6 DNA (76.5%; median, 23,870 
copies/ml), and following a single freeze-thaw cycle, 25 of the same samples were found to be 
positive for HHV-6 DNA, although at a statistically significantly lower concentration (median, 
3,497 copies/ml). The assay enabled detection of HHV-6 DNA in lymph node biopsies from 
patients with Hodgkin's disease (HD) (13 of 37 patients [35.1%]), B-cell neoplasms (8 of 36 
patients [22.2%]), and T- or NK-cell neoplasms (3 of 13 patients [23.1%]), with concentrations 
ranging from 100 to 864,640 HHV-6 copies per {micro}g of DNA (HHV-6B being found in every 
case except two). All HD patients infected with HHV-6 presented clinically with the nodular 
sclerosis subtype of HD. The real-time quantitative PCR assay developed here was simple to 
perform and was sensitive over a wide range of HHV-6 concentrations. It therefore appears to be 
of potential value in clinical investigation or diagnosis of HHV-6 infection. 
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 Hepatitis B virus (HBV) surface gene variants have been associated with diagnostic escape and 
immune escape following vaccination. The most common mutation observed in these variants is 
a glycine-to-arginine substitution at amino acid 145 (G145R). In order to sensitively detect the 
presence of this mutant in serum, a new molecular detection system was developed; in this new 
system, a gap ligase chain reaction (gLCR) assay was coupled with electrochemiluminescence 
detection of reaction products. The gLCR assay could detect approximately 10 copies of mutant 
DNA and could discriminate low levels of mutant DNA in the presence of excess wild-type DNA. 
Detection of the G145R mutant in clinical specimens was evaluated by testing 56 suspect serum 
specimens. The G145R mutation was observed in 18 of 28 HBV-DNA-positive samples. The 
approximate percentage of mutant present in each specimen was calculated by comparison with 
a standard curve of an increasing ratio of mutant DNA to wild-type DNA. Most samples contained 
a very low percentage of mutant virus (approximately 5%), with an observed range of 
approximately 3 to 74%. The G145R mutation was most frequently observed in specimens 
producing a diagnostic anomaly or from transplant patients but was also observed in specimens 
from vaccinated individuals and specimens in which HBsAg diagnostic escape was suspected. 
Therefore, the gLCR assay is a sensitive and specific method for detection of G145R mutants, 
which could be modified to include the detection of other HBV mutants. 
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40(7): 2533-2544. 
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 Resolution of Epstein-Barr Virus (EBV) infection in pediatric solid-organ transplant recipients 
often leads to an asymptomatic carrier state characterized by a persistently elevated circulating 
EBV load that is 2 to 4 orders of magnitude greater than the load typical of healthy latently 
infected individuals. Elevated EBV loads in immunosuppressed individuals are associated with an 
increased risk for development of posttransplant lymphoproliferative disease. We have performed 
fluorescence in situ hybridization (FISH) studies with peripheral blood B cells from carriers of 
persistent EBV loads in order to directly quantitate the number of EBV genomes per infected cell. 
Patients were assigned to two groups on the basis of the level of the persistent load (low-load 
carriers, 8 to 200 genomes/105 peripheral blood lymphocytes; high-load carriers, >200 
genomes/105 peripheral blood lymphocytes). FISH analysis revealed that the low-load carriers 
predominantly had circulating virus-infected cells harboring one or two genome copies/cell. High-
load carriers also had cells harboring one or two genome copies/cell; in addition, however, they 
carried a distinct population of cells with high numbers of viral genome copies. The increased 
viral loads correlated with an increase in the frequency of cells containing high numbers of viral 
genomes. We conclude that low-load carriers possess EBV-infected cells that are in a state 
similar to normal latency, whereas high-load carriers possess two populations of virus-positive B 
cells, one of which carries an increased number of viral genomes per cell and is not typical of 
normal latency. 
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Cytomegalovirus and Human DNA." J. Clin. Microbiol. 40(7): 2381-2386. 
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 We created a multiplex, quantitative, real-time PCR assay that amplifies cytomegalovirus (CMV) 
and human DNA in the same reaction tube, allowing for a viral load determination that is 
normalized to measured human DNA. The assay targets a conserved region of the CMV DNA 
polymerase gene that is not affected by known drug resistance mutations. All 36 strains of CMV 
detected by culture or qualitative PCR in a population of lung transplant recipients were detected. 
The assay detected 1 to 10 copies of CMV plasmid DNA. The analytic sensitivity was not affected 
by the presence of DNA from 106 human cells but was reduced approximately 10-fold by alkaline 
lysates of leukocyte preparations. CMV quantitation was linear over a range of 101 to 106 copies. 
The intraassay and interassay coefficients of variation were 29 and 40%. Human DNA was 
regularly detected in patient plasma samples, and the amount was increased by storage of blood 
at room temperature before plasma separation and by plasma separation techniques that allowed 
leukocyte contamination. Applied to whole blood, the assay provides a measurement of CMV 
DNA in relation to cellular content without a need for cell counting procedures. Applied to plasma, 
the assay can reveal artifactual increases in plasma CMV levels resulting from leukocyte 
contamination. Further study of the utility of this assay to monitor patient populations at risk for 
CMV disease is warranted. 
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 Between December 1999 and December 2000, teams from the National Institute of Cholera and 
Enteric Diseases, Calcutta, India, examined eight outbreaks of cholera, which occurred in 
different parts of the country distant from each other. In two of these outbreaks each, only V. 
cholerae O1 biotype ElTor or V. cholerae O139 could be isolated, while in the remaining four 
outbreaks, both O1 and O139 were isolated. The interesting feature is the escalating association 
of V. cholerae O139 with outbreaks of cholera; two of the most recent outbreaks, one in Calcutta 
and one in Orissa, were caused exclusively by O139. The O139 strains from the six different 
outbreaks were genotypically closely related. These trends indicate a shift in the outbreak 
propensity of V. cholerae O139. 
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 Duck hepatitis B virus (DHBV) belongs to the Hepadnaviridae family, which includes human 
Hepatitis B virus (HBV) and Woodchuck hepatitis virus. It is widely distributed in wild and 
domestic ducks due to congenital transmission. HBV is a worldwide health problem, with carriers 
at risk of developing cirrhosis and liver cancer. Medical staff and scientists working with HBV 
must be vaccinated because of its contagious nature. DHBV is a safe surrogate for HBV because 
of their similarities. Collection of serum and blood samples on filter paper has been used to 
screen for metabolic disorders, genetic diseases, and viral infection and for evolutionary studies 
of the genome. In this study, DHBV from serum and blood dried on filters was detected by PCR. 
A 0.1-{micro}l sample was sufficient for detection. The immobilization potential of filter papers for 
DHBV was examined, and the highest yield of PCR products was observed with Whatman paper. 
Dried serum was stable under different storage temperatures for 4 weeks, but the yields of PCR 
products decreased when the temperature was [&gt;=]4{degrees}C. The optimal condition for 
storage was -70{degrees}C. A newly developed quantitative PCR based on monitoring the 
amplification by measuring the increase in fluorescence caused by the binding of SYBR green 
dye to double-stranded products was applied herein. DHBV genomic DNA cloned in a plasmid 
was used for the generation of standard DHBV DNA for quantitative PCR. It validated results from 
PCR in terms of the copy number of DHBV particles. The specificity of PCR was demonstrated by 
melting curve analysis, and the differentiation of two DHBV isolates amplified from dried serum 
was demonstrated based on their melting temperatures determined by GC contents and 
sequence. It was easier and simpler than other PCR-based DNA techniques. The use of serum 
dried on filters allows samples from distant field for which cold storage and transportation are a 
problem to be mailed to the diagnostic laboratory. Samples can be archived for comparison and 
used as a source of DNA for cloning and sequencing. 
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 Seven gene loci of Legionella pneumophila serogroup 1 were analyzed as potential 
epidemiological typing markers to aid in the investigation of legionella outbreaks. The genes 
chosen included four likely to be selectively neutral (acn, groES, groEL, and recA) and three likely 
to be under selective pressure (flaA, mompS, and proA). Oligonucleotide primers were designed 
to amplify 279- to 763-bp fragments from each gene. Initial sequence analysis of the seven loci 
from 10 well-characterized isolates of L. pneumophila serogroup 1 gave excellent reproducibility 
(R) and epidemiological concordance (E) values (R = 1.00; E = 1.00). The three loci showing 



greatest discrimination and nucleotide variation, flaA, mompS, and proA, were chosen for further 
study. Indices of discrimination (D) were calculated using a panel of 79 unrelated isolates. Single 
loci gave D values ranging from 0.767 to 0.857, and a combination of all three loci resulted in a D 
value of 0.924. When all three loci were combined with monoclonal antibody subgrouping, the D 
value was 0.971. Sequence-based typing of L. pneumophila serogroup 1 using only three loci is 
epidemiologically concordant and highly discriminatory and has the potential to become the new 
"gold standard" for the epidemiological typing of L. pneumophila. 
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Based Genotypic Assay for Human Immunodeficiency Virus Type 1 Drug Resistance." J. Clin. 
Microbiol. 41(7): 2900-2907. 
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 We assessed the intralaboratory reproducibility of a system for sequencing human 
immunodeficiency virus type 1 (HIV-1) protease (PR) and reverse transcriptase (RT) by using 
replicate subanalyses of 46 plasma samples collected from HIV-1-infected, antiretroviral-
experienced patients in order to determine the relative contributions of the different procedural 
steps to final sequence variability. Complete sequence concordance between duplicates of each 
sample was 99.4%. Complete and partial mismatches occurred scattered throughout the PR-RT 
genome segment at >300 positions. Approximately 75% of the discordances involved mixtures, 
some of which appeared at key resistance sites. Most differences were the result of the first-
round RT-PCR procedure. Inter-rater concordance for sequence analysis and assembly was 
>99.9%. There was no observed correlation between the number or frequency of mismatches 
and plasma viral loads. A separate longitudinal analysis of a single routine control sample 
sequenced 103 times over 9 months consistently gave highly reproducible sequences (median 
percentage of nucleotide discordances, 0.04%; range, 0 to 0.2%). Finally, sequence data from 
168 sequential samples collected from 22 patients with long-term, predominantly wild type HIV 
showed that intrapatient nucleotide concordance with individual index sequences ranged from 
96.5 to 100%. Together, these results confirm that sequence-based genotyping can be a precise 
and reliable tool for monitoring HIV drug resistance, and they suggest that efforts to reduce 
variability should focus on the first RT-PCR step. Consequently, the data suggest that the 
composition of external quality assessment panels should be based on clinical HIV isolates rather 
than DNA clones. 
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 Denaturing high-performance liquid chromatography (DHPLC) has been used extensively to 
detect genetic variation. We used this method to detect and identify Yersinia pestis KIM5 
ciprofloxacin-resistant isolates by analyzing the quinolone resistance-determining region (QRDR) 
of the gyrase A gene. Sequencing of the Y. pestis KIM5 strain gyrA QRDR from 55 ciprofloxacin-
resistant isolates revealed five mutation types. We analyzed the gyrA QRDR by DHPLC to 
assess its ability to detect point mutations and to determine whether DHPLC peak profile analysis 
could be used as a molecular fingerprint. In addition to the five mutation types found in our 
ciprofloxacin-resistant isolates, several mutations in the QRDR were generated by site-directed 
mutagenesis and analyzed to further evaluate this method for the ability to detect QRDR 
mutations. Furthermore, a blind panel of 42 samples was analyzed by screening for two mutant 
types to evaluate the potential diagnostic value of this method. Our results showed that DHPLC is 
an efficient method for detecting mutations in genes that confer antibiotic resistance. 
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Hybridization for Detection of Enterovirus RNA in Cerebrospinal Fluid." J. Clin. Microbiol. 41(7): 
3133-3141. 
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 A LightCycler and two TaqMan real-time PCR assays were evaluated against an older PCR with 
liquid-phase hybridization method for the detection of enterovirus RNA in 74 patient samples. The 
two-step LightCycler and the two-step TaqMan formats correlated well with each other (r2 = 0.90) 
and were equally sensitive compared to the liquid-phase hybridization method, whereas the one-
step recombinant Tth DNA polymerase format was rather insensitive, detecting enterovirus RNA 
in only about one-half of those patient samples previously positive by liquid-phase hybridization. 
The two-step TaqMan method was optimized utilizing 10 {micro}l of cDNA and demonstrated the 
highest degree of analytical sensitivity among the methods evaluated in our study, being able to 
reproducibly quantify down to 510 copies of enteroviral RNA/ml of cerebrospinal fluid. This new 
assay can be performed in 4 h, is much less labor intensive, and showed less cross-reactivity 
with rhinovirus than the liquid-phase hybridization assay. Thus, the two-step TaqMan assay 
should prove useful in the diagnosis of enteroviral meningitis versus bacterial meningitis, thereby 
resulting in timely and appropriate clinical management that can amount to significant cost 
savings to the patient and health care system. 
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41(7): 3221-3228. 
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 We have previously shown that women with a high titer of human papillomavirus type 16 (HPV16) 
in cervical epithelial cells have an increased risk of developing cervical carcinoma in situ. In order 
to study the relationship between viral DNA amount and risk of cervical carcinoma for the HPV 
types most commonly found in cervical tumors, we developed a real-time PCR assay for the 
detection and quantification of HPV16, -18, -31, -33, -35, -39, -45, -52, -58, and -67. These HPV 
types are analyzed in two reaction tubes, allowing for independent quantification of three viral 
types, or groups of viral types, in each reaction. A separate reaction is used for estimating the 
number of a nuclear single-copy gene and is used to calculate the HPV copy number per 
genomic DNA equivalent in the sample. The system has a dynamic range from 102 to 107 HPV 
copies per assay and is applicable to both fresh clinical samples and DNA extracted from archival 
samples. Reconstitution experiments, made to mimic infections with several HPV types, shows 
that individual HPV types can be detected in a mixture as long as they represent 1 to 10% of the 
main type. The system was evaluated with respect to technical specificity and sensitivity, 
reproducibility, reagent stability, and sample preparation protocol and then used to analyze 
clinical samples. This homogeneous assay provides a fast and sensitive way for estimating the 
viral load of a series of the most frequent oncogenic HPV types in biopsies, as well as cervical 
smear samples. 
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 In recent years increased attention has been focused on infections caused by isolates of 
verocytotoxin-producing Escherichia coli (VTEC) serotypes other than O157. These non-O157 
VTEC isolates are commonly present in food and food production animals. Easy detection, 
isolation, and characterization of non-O157 VTEC isolates are essential for improving our 
knowledge of these organisms. In the present study, we detected VTEC isolates in bovine fecal 
samples by a duplex 5' nuclease PCR assay (real-time PCR) that targets vtx1 and vtx2. VTEC 
isolates were obtained by colony replication by use of hydrophobic-grid membrane filters and 
DNA probe hybridization. Furthermore, we have developed 5' nuclease PCR assays for the 
detection of virulence factors typically present in VTEC isolates, including subtypes of three 
genes of the locus of enterocyte effacement (LEE) pathogenicity island. The 22 assays included 
assays for the detection of verocytotoxin genes (vtx1, vtx2), pO157-associated genes (ehxA, 
katP, espP, and etpD), a recently identified adhesin (saa), intimin (eae, all variants), seven 
subtypes of eae, four subtypes of tir, and three subtypes of espD. A number of reference strains 
(VTEC and enteropathogenic E. coli strains) and VTEC strains isolated from calves were tested 
to validate the PCR assays. The expected virulence profiles were detected for all reference 
strains. In addition, new information on the subtypes of LEE genes was obtained. For reference 
strains as well as bovine isolates, a consistent relationship between subtypes of the LEE genes 
was found, so that a total of seven different combinations of these were recognized 
(corresponding to the seven subtypes of eae). Isolates with 15 different serogroup-virulence 
profiles were isolated from 16 calves. Among these, 53% harbored LEE and 73% harbored 
factors carried by the large virulence plasmid. One LEE-negative isolate had the gene for the 
adhesin Saa. The most common virulence profile among the bovine isolates was vtx1, eae-{zeta}, 
tir-{alpha}, ehxA, and espP. This panel of assays offers an easy method for the extensive 
characterization of VTEC isolates. 
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 The fluorescent dye-labeled dideoxynucleotide automated DNA sequencing system has been 
routinely used for monitoring the development of resistance mutations in human 
immunodeficiency virus type 1 reverse transcriptase (RT) and protease genes during therapy. 
This system has provided information regarding the presence of mixtures of nucleotides in the 
clinical samples but has not previously been validated for the quantitative determination between 
peak heights and relative DNA concentration. We evaluated this system by using various ratios of 
wild-type and mutated DNA fragments and by performing sequencing reactions at actual melting 
temperatures of specific primers. Several different ratios of purified DNA fragments containing 
mixtures of L74/V74 and M184/V184 were sequenced, and peak heights were measured. 
Regression analysis between ratios of peak heights and DNA concentration demonstrated a 
statistically significant linear correlation, suggesting that the quantification of two different species 
of DNA in a mixture could be achieved with the fluorescent dye-labeled dideoxynucleotide 
system. These strategies have broader implications for the quantification of replication fitness of 
viruses, particularly those containing RT mutations at codons 74 and 184. 
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Specimens by Reverse Transcription-PCR with an Armored RNA Internal Control." J. Clin. 
Microbiol. 42(7): 3059-3064. 

 http://jcm.asm.org/cgi/content/abstract/42/7/3059  



 The objective of the present study was the development of a diagnostic reverse transcription 
(RT)-PCR for the specific detection of enterovirus (EV) RNA in clinical specimens controlled by 
an internal control (IC) RNA. The IC RNA contains the same primer binding sites as EV RNA but 
has a different probe region. The IC RNA was packaged into an MS2 phage core particle 
(armored) and was added to the clinical sample to allow monitoring of both extraction efficiency 
and RT-PCR efficiency. Serial dilutions of the IC RNA were made, and the detection limit of the 
RT-PCR was tested in a background of EV RNA-negative cerebrospinal fluid. The sensitivity and 
specificity of the RT-PCR assay were tested by using all 64 known EV serotypes, several non-EV 
serotypes, and two Quality Control for Molecular Diagnostics (QCMD) Program EV proficiency 
panels from 2001 and 2002. In total, 322 clinical specimens were tested by RT-PCR, and to 
establish the clinical utility of the RT-PCR, a comparison of the results of viral culture and RT-
PCR was done with 87 clinical specimens. The lower limit of sensitivity was reached at about 150 
copies of IC RNA/ml. All 64 EV serotypes were positive, while all non-EV serotypes were 
negative. All culture-positive samples of the 2001 QCMD proficiency panel (according to the 50% 
tissue culture infective doses per milliliter) were positive by RT-PCR. Invalid results, i.e., 
negativity for both EV RNA and IC RNA, due to inhibition of RT-PCR were observed for 33.3% of 
the members of the 2002 QCMD proficiency panel and 3.1% of the clinical specimens. Inhibition 
of RT-PCR could be relieved by the addition of 400 ng of bovine {alpha}-casein per {micro}l to 
both the RT reaction mixture and the PCR mixture. With this optimized protocol, the results for all 
samples of the 2002 QCMD proficiency panel and all clinical specimens except one fecal sample 
(0.3%) were valid. Evaluation of the clinical samples demonstrated that EV infection could be 
detected in 12 of 87 samples (13.8%) by RT-PCR, while viral culture was negative. Our data 
show that the RT-PCR with armored IC RNA offers a very reliable and rapid diagnostic tool for 
the detection of EV in clinical specimens and that the addition of bovine {alpha}-casein relieved 
inhibition of the RT-PCR for 99.7% of clinical specimens. 
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 We evaluated the artus RealArt Parvovirus B19 LC PCR reagent (artus biotech USA, San 
Francisco, Calif.) for real-time PCR detection of parvovirus B19 DNA by retesting 71 specimens 
previously submitted to our laboratory. The artus assay, which produces a quantitative result and 
provides an internal PCR control, appeared to be slightly more sensitive than our conventional 
qualitative PCR assay. 
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 Intimin, Tir, and EspA proteins are expressed by attaching-effacing Escherichia coli, which 
include enteropathogenic and enterohemorrhagic E. coli pathotypes. EspA proteins are part of 
the type three secretion system needle complex that delivers Tir to the host epithelial cell, while 
surface arrayed intimin docks the bacterium to the translocated Tir. This intimate attachment 
leads to attaching and effacing lesions. Recombinant forms of these effector proteins from 
enterohemorrhagic E. coli O157:H7 were produced by using E. coli expression vectors. Binding of 
intimin and Tir fragments in enzyme-linked immunosorbent assay (ELISAs) demonstrated the 
interaction of intimin fragments containing the C-terminal 282 or 188 amino acids to a Tir 
fragment containing amino acid residues 258 to 361. Recombinant intimin and EspA proteins 
were used to elicit immune responses in rabbits and immune phage-display antibody libraries 



were produced. Screening of these immune libraries by conventional phage-antibody panning 
and colony filter screening produced a panel of antibodies with specificity for EspA or intimin. 
Antibodies recognizing different C-terminal epitopes on intimin bound specifically to the gamma 
intimin of O157:H7 and not to other classes of intimin. Antibodies recognizing EspA from E. coli 
O157 also recognized the protein from the eae-deficient O157 mutant DM3 and from E. coli 
O111. Anti-intimin antibodies were also produced as fusion proteins coupled to the reporter 
molecule alkaline phosphatase, allowing the one-step detection of {gamma} intimin. The isolated 
recombinant monoclonal antibodies were functional in a range of assay formats, including ELISA, 
Western blotting, and dot blots, thus demonstrating their diagnostic potential. 
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 In this study we developed and evaluated a new PCR-based typing assay, directed to the VD2 
region of the omp1 gene, for the detection and typing of urogenital Chlamydia trachomatis 
infections. A nested VD2 PCR-reverse line blot (RLB) assay was developed for the typing of nine 
different urogenital serovars of C. trachomatis. The assay developed was tested with reference 
strains of C. trachomatis serovars and cervical scrapes of 86 Colombian women previously found 
to be positive for C. trachomatis by using plasmid PCR. Two sets of primers directed to the VD2 
region of the omp1 gene of C. trachomatis were designed, and fragments of 220 and 166 bp were 
generated in the primary and nested PCRs, respectively. In addition, an RLB assay was 
developed to identify nine different urogenital serovars of C. trachomatis (Ba, D, E, F, G, H, I, J, 
and K) and group controls, including group B (Ba, D, and E), group C (I, J, K, and H), and an 
intermediate group (F and G). Using this assay, we were able to type 81 of the 86 samples 
(94.2%). Of these samples, 91.3% were single C. trachomatis infections, and 8.7% were multiple 
infections. The most common serovars identified were serovars D (22.2%), F (18.5%), G (13.6%), 
and E (12.3%). Of the women with multiple C. trachomatis infections, >50% contained both 
serovars D and E. The nested VD2 PCR-RLB developed is a simple, fast, and specific method for 
the identification of individual urogenital C. trachomatis serovars previously detected by using 
plasmid PCR. Moreover, it is an appropriate method for studying multiple C. trachomatis 
infections and for use in large epidemiological studies. 
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 A nested multiplex PCR (NMPCR) assay that combines degenerate E6/E7 consensus primers 
and type-specific primers was evaluated for the detection and typing of human papillomavirus 
(HPV) genotypes 6/11, 16, 18, 31, 33, 35, 39, 42, 43, 44, 45, 51, 52, 56, 58, 59, 66, and 68 using 
HPV DNA-containing plasmids and cervical scrapes (n = 1,525). The performance of the NMPCR 
assay relative to that of conventional PCR with MY09-MY11 and GP5+-GP6+ primers, and 
nested PCR with these two primer sets (MY/GP) was evaluated in 495 cervical scrapes with 
corresponding histologic and cytologic findings. HPV prevalence rates determined with the 
NMPCR assay were 34.7% (102 of 294) in the absence of cervical intraepithelial neoplasia (CIN 
0), 94.2% (113 of 120) in the presence of mild or moderate dysplasia (CIN I/II), and 97.8% (44 of 
45) in the presence of severe dysplasia (CIN III). The combination of all four HPV detection 
methods applied in the study was taken as "gold standard": in all three morphological subgroups 
the NMPCR assay had significantly (P < 0.0001) higher sensitivities than the MY09-MY11 and 



GP5+-GP6+ assays and sensitivities comparable or equal to those of the MY/GP assay. All 18 
HPV genotypes investigated were detected among the clinical samples. The ratio of high- to low-
risk HPV genotypes increased from 4:1 (80 of 103) in CIN 0 to 19:1 (149 of 157) in CIN I to III. 
Multiple infections were detected in 47.9% (124 of 259) of the patients. In conclusion, the novel 
NMPCR method is a sensitive and useful tool for HPV DNA detection, especially when exact HPV 
genotyping and the identification of multiple HPV infections are required. 
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 The enormous improvement of molecular typing techniques for epidemiological and clinical 
studies has not always been matched by an equivalent effort in applying optimal criteria for the 
analysis of both phenotypic and molecular data. In spite of the availability of a large collection of 
statistical and phylogenetic methods, the vast majority of commercial packages are limited by 
using only the unweighted pair group method with arithmetic mean algorithm to construct trees 
and by considering electrophoretic pattern only as migration distances. The latter method has 
serious drawbacks when different runs (separate gels) of the same molecular analysis are to be 
compared. This work presents a multicenter comparison of three different systems of banding 
pattern analysis on random amplified polymorphic DNA, (GACA)4, and contour-clamped 
homogeneous electric field patterns from strains of Cryptococcus neoformans var. neoformans 
isolated in different clinical and geographical situations and a standard Saccharomyces 
cerevisiae strain employed as an outgroup. The systems considered were evaluated for their 
actual ability to(i) recognize identities, (ii) define complete differences (i.e., the ability to place S. 
cerevisiae out of the C. neoformans cluster), and (iii) estimate the extent of similarity among 
different strains. The ability to cluster strains according to the patient from which they were 
isolated was also evaluated. The results indicate that different algorithms do indeed produce 
divergent trees, both in overall topology and in clustering of individual strains, thus suggesting 
that care must be taken by individual investigators to use the most appropriate procedure and by 
the scientific community in defining a consensus system. 
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 http://jcm.asm.org/cgi/content/abstract/40/6/2163  

 Fowl cholera, a disease caused by Pasteurella multocida, continues to be a major problem for the 
poultry industry. The sources of pathogenic organisms responsible for most sporadic epidemics 
remain unconfirmed, although attenuated vaccines that retain a low level of virulence have 
occasionally been implicated in outbreaks of the disease. One of the vaccines most commonly 
used to prevent fowl cholera is the M-9 strain. In the present study, 61 clinical isolates from 
turkeys that died of fowl cholera from 1997 to 1999 on 36 Utah farms were analyzed and 
compared to the M-9 vaccine strain. Genetic analyses of the isolates were done by random 
amplified polymorphic DNA (RAPD) analysis and amplified fragment length polymorphism (AFLP) 
fingerprinting. The results of these genetic analyses were correlated with the vaccination status of 
the flock, isolate serotype, and geographic location. Although both genetic techniques effectively 
identified similar subtle genomic differences, RAPD analysis provided only 77% of the detail 
provided by AFLP analysis. While a relationship between genetic profile and serotype was 
evident, no significant relationship indicating geographic influence was found (P = 0.351). 



Interestingly, organisms isolated from vaccinated flocks were significantly closer genetically to the 
M-9 vaccine strain than isolates from unvaccinated birds were (P = 0.020). Statistical analyses 
revealed that this relationship could not have been determined by serotyping alone (P = 0.320), 
demonstrating the value of AFLP and RAPD analyses in the characterization of disease-causing 
strains. 
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 The study of 16S rRNA gene sequences of all isolates of Bartonella henselae obtained in our 
laboratory and others from human patients or cats has revealed two genotypes according to the 
sequence of the 16S rRNA gene. Two isolates of these genotypes have previously been related 
to two different serotypes, and lack of cross-protection of the two serotypes has been 
demonstrated in cats. We investigated the grouping of eight strains of B. henselae on the basis of 
16S ribosomal DNA, 35-kDa protein, Pap 31 protein, and internal transcribed spacer (ITS) gene 
sequencing; sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) profiles; 
and monoclonal antibody reactivity studies. Houston-1, 90-615, and SA2 strains showed the 
same patterns in SDS-PAGE, but they differed from the patterns of B. henselae isolates 
URBHLLY8, URBHLIE9, Cat6, Fizz, and CAL-1. Nine monoclonal antibodies derived from 
BALB/c mice immunized with B. henselae Houston-1 strain reacted only with strains Houston-1, 
90-615, and SA2, and not with any other Bartonella strains. The two serogroups corresponded 
with two genotypes based on differences in the sequences of the genes encoding 16S rRNA, 35-
kDa protein, and Pap 31 protein. Sequences of ITS genes were highly divergent among strains, 
as each had a unique sequence and the subdivision was not supported by DNA-DNA relatedness 
study. Study of 22 additional strains of B. henselae isolated from French bacteremic cats 
demonstrated that they all belong to one or the other of the proposed serotype or genotype. 

 

Paster, B. J., W. A. Falkler, Jr., et al. (2002). "Prevalent Bacterial Species and Novel Phylotypes in 
Advanced Noma Lesions." J. Clin. Microbiol. 40(6): 2187-2191. 

 http://jcm.asm.org/cgi/content/abstract/40/6/2187  

 The purpose of this study was to determine the bacterial diversity in advanced noma lesions 
using culture-independent molecular methods. 16S ribosomal DNA bacterial genes from DNA 
isolated from advanced noma lesions of four Nigerian children were PCR amplified with 
universally conserved primers and spirochetal selective primers and cloned into Escherichia coli. 
Partial 16S rRNA sequences of approximately 500 bases from 212 cloned inserts were used 
initially to determine species identity or closest relatives by comparison with sequences of known 
species or phylotypes. Nearly complete sequences of approximately 1,500 bases were obtained 
for most of the potentially novel species. A total of 67 bacterial species or phylotypes were 
detected, 25 of which have not yet been grown in vitro. Nineteen of the species or phylotypes, 
including Propionibacterium acnes, Staphylococcus spp., and the opportunistic pathogens 
Stenotrophomonas maltophilia and Ochrobactrum anthropi were detected in more than one 
subject. Other known species that were detected included Achromobacter spp., Afipia spp., 
Brevundimonas diminuta, Capnocytophaga spp., Cardiobacterium sp., Eikenella corrodens, 
Fusobacterium spp., Gemella haemoylsans, and Neisseria spp. Phylotypes that were unique to 
noma infections included those in the genera Eubacterium, Flavobacterium, Kocuria, 
Microbacterium, and Porphyromonas and the related Streptococcus salivarius and genera 
Sphingomonas and Treponema. Since advanced noma lesions are infections open to the 
environment, it was not surprising to detect species not commonly associated with the oral cavity, 



e.g., from soil. Several species previously implicated as putative pathogens of noma, such as 
spirochetes and Fusobacterium spp., were detected in at least one subject. However, due to the 
limited number of available noma subjects, it was not possible at this time to associate specific 
species with the disease. 

 

Steininger, C., M. Kundi, et al. (2002). "Effectiveness of Reverse Transcription-PCR, Virus Isolation, and 
Enzyme-Linked Immunosorbent Assay for Diagnosis of Influenza A Virus Infection in Different 
Age Groups." J. Clin. Microbiol. 40(6): 2051-2056. 

 http://jcm.asm.org/cgi/content/abstract/40/6/2051  

 The degrees of effectiveness of reverse transcription (RT)-PCR, virus isolation, and antigen 
enzyme-linked immunosorbent assay (ELISA) for the detection of influenza A virus were 
evaluated with nasopharyngeal swabs from 150 patients (1 week to 86 years old) with influenza A 
virus infection. RT-PCR had a sensitivity for influenza A virus in stock virus preparations 103 
times higher than virus isolation and 106 to 107 times higher than ELISA. The detection rate 
achieved by RT-PCR in clinical samples was clearly higher (93%) than that by virus isolation 
(80%) and ELISA (62%). Despite low overall detection rates achieved by antigen ELISA, samples 
from patients younger than 5 years old yielded higher-than-average rates in this rapid assay 
(88%). The likelihood of negative results in the ELISA increased significantly with increasing age 
of the patient (P < 0.01). The degrees of effectiveness of RT-PCR and virus isolation were not 
influenced by the age of the patient. Neither influenza immunizations nor the interval between 
onset of symptoms and laboratory investigation (mean, 4.7 days; standard deviation, 3.3 days) 
affected results obtained by the three test systems. Our results demonstrate that the ELISA is 
reliable for rapid laboratory diagnosis of influenza in infants and young children, but for older 
patients application of RT-PCR or virus isolation is necessary to avoid false negative results. 

 

Antonsson, A., S. Karanfilovska, et al. (2003). "General Acquisition of Human Papillomavirus Infections of 
Skin Occurs in Early Infancy." J. Clin. Microbiol. 41(6): 2509-2514. 

 http://jcm.asm.org/cgi/content/abstract/41/6/2509  

 The human skin papillomaviruses (HPVs) represent a group of ubiquitous viruses detected at a 
high prevalence in the normal skin of healthy adults. In the present study, we analyzed skin swab 
samples from babies during their first days of life and from infants at various ages up to age 4 
years. Specimens from their parents and, for the newborn babies, environmental samples were 
also investigated. HPV DNA was already detected on the day of birth in samples from 2 of the 16 
babies, and 45% of the samples from the babies were positive for HPV in the days following birth. 
Seventy-seven percent of the skin samples collected from the mothers were HPV DNA positive. 
The prevalence of HPV DNA among children from the ages of 1 month to 4 years varied between 
50 and 70%. The HPV DNA sequences detected revealed a great diversity of genotypes and 
putative genotypes. Among 115 samples from 38 infants and 31 parents and 7 environmental 
samples, a total of 73 HPV types or putative types were isolated. Of these, 26 putative HPV types 
have not been described before. Our data suggest that asymptomatic HPV infections of normal 
skin are acquired very early in infancy and are caused by a great multiplicity of HPV types. 

 

Fukushima, M., K. Kakinuma, et al. (2003). "Detection and Identification of Mycobacterium Species 
Isolates by DNA Microarray." J. Clin. Microbiol. 41(6): 2605-2615. 



 http://jcm.asm.org/cgi/content/abstract/41/6/2605  

 Rapid identification of Mycobacterium species isolates is necessary for the effective management 
of tuberculosis. Recently, analysis of DNA gyrase B subunit (gyrB) genes has been identified as a 
suitable means for the identification of bacterial species. We describe a microarray assay based 
on gyrB gene sequences that can be used for the identification of Mycobacteria species. Primers 
specific for a gyrB gene region common to all mycobacteria were synthesized and used for PCR 
amplification of DNA purified from clinical samples. A set of oligonucleotide probes for specific 
gyrB gene regions was developed for the identification of 14 Mycobacterium species. Each probe 
was spotted onto a silylated glass slide with an arrayer and used for hybridization with 
fluorescently labeled RNA derived from amplified sample DNA to yield a pattern of positive spots. 
This microarray produced unique hybridization patterns for each species of mycobacteria and 
could differentiate closely related bacterial species. Moreover, the results corresponded well with 
those obtained by the conventional culture method for the detection of mycobacteria. We 
conclude that a gyrB-based microarray can rapidly detect and identify closely related 
mycobacterial species and may be useful in the diagnosis and effective management of 
tuberculosis. 

 

Ghosh, M. K., L. Kuhn, et al. (2003). "Quantitation of Human Immunodeficiency Virus Type 1 in Breast 
Milk." J. Clin. Microbiol. 41(6): 2465-2470. 

 http://jcm.asm.org/cgi/content/abstract/41/6/2465  

 The distribution and stability of human immunodeficiency virus type 1 (HIV-1) in breast milk (BM) 
components remain largely unknown. Inhibitory effects, if any, of BM on HIV RNA and DNA PCR 
amplification are poorly understood. We have addressed these issues by using virus-spiked BM 
samples from HIV-negative women. BM samples from HIV-negative women were spiked with 
HIV-1 virions or cells containing a single integrated copy of HIV DNA (8E5/LAV). After incubation 
under different experimental conditions, viral RNA was detected by the Roche Amplicor 
UltraSensitive assay in whole-milk, skim milk, and lipid fractions. We found excellent correlation 
between HIV-1 input copy and recovery in whole milk (r = 0.965, P < 0.0001), skim milk (r = 
0.972, P < 0.0001), and the lipid fraction (r = 0.905, P < 0.001). PCR inhibition was observed in 
less than 10% of the spiked samples. Similar levels of inhibition were noted in BM samples 
collected from HIV-infected women. HIV proviral DNA was detected in BM samples using real-
time PCR (linear correlation between the threshold cycle versus log DNA copy number, >0.982). 
The effects of incubation duration and temperature and repeated freeze-thaw cycles on HIV RNA 
recovery were analyzed. HIV RNA levels were remarkably stable in whole milk after three freeze-
thaw cycles and for up to 30 h at room temperature. Our findings improve the understanding of 
the dynamics of HIV detection in BM and the conditions for BM sample collection, storage, and 
processing. 

 

Key, K. F., D. K. Guenette, et al. (2003). "Development of a Heteroduplex Mobility Assay To Identify Field 
Isolates of Porcine Reproductive and Respiratory Syndrome Virus with Nucleotide Sequences 
Closely Related to Those of Modified Live-Attenuated Vaccines." J. Clin. Microbiol. 41(6): 2433-
2439. 

 http://jcm.asm.org/cgi/content/abstract/41/6/2433  

 Porcine reproductive and respiratory syndrome has been devastating the swine industry since the 
late 1980s. The disease has been controlled, to some extent, through the use of modified live-
attenuated (MLV) vaccines once available. However, such a practice periodically resulted in 



isolation or detection of vaccine-like viruses from pigs as determined by a partial genomic 
sequencing. In this study, we developed a heteroduplex mobility assay (HMA) for quickly 
identifying porcine reproductive and respiratory syndrome virus (PRRSV) isolates with significant 
nucleotide sequence identities ([&gt;=]98%) with the modified live-attenuated vaccines. The major 
envelope gene (ORF5) of 51 PRRSV field isolates recovered before and after the introduction of 
the vaccines was amplified, denatured, and reannealed with the HMA reference vaccine strains 
Ingelvac PRRS MLV and Ingelvac PRRS ATP, respectively. Nine of the 51 field isolates and the 
VR2332 parent virus of Ingelvac PRRS MLV, which were all highly related to Ingelvac PRRS MLV 
with [&lt;=]2% nucleotide sequence divergence as determined by sequence analysis, were all 
identified by the HMA to form homoduplexes with the reference Ingelvac PRRS MLV. No 
homoduplex-forming field isolate was identified when Ingelvac PRRS ATP was used as the HMA 
reference except for its parent virus JA142. Other field isolates with more than 2% nucleotide 
sequence divergence with the respective reference vaccine strain resulted in the formation of 
heteroduplexes with reduced mobility in polyacrylamide gel electrophoresis. The HMA results 
also correlated well with the results of phylogenetic analyses. The data indicated that the HMA 
developed in the study may be a rapid and efficient method for large-scale screening of potential 
vaccine-like PRRSV field isolates for further genetic characterization. 

 

Kwara, A., R. Schiro, et al. (2003). "Evaluation of the Epidemiologic Utility of Secondary Typing Methods 
for Differentiation of Mycobacterium tuberculosis Isolates." J. Clin. Microbiol. 41(6): 2683-2685. 

 http://jcm.asm.org/cgi/content/abstract/41/6/2683  

 Spoligotyping and mycobacterial interspersed repetitive unit-variable-number tandem repeat 
analysis (MIRU-VNTR) were evaluated for the ability to differentiate 64 Mycobacterium 
tuberculosis isolates from 10 IS6110-defined clusters. MIRU-VNTR performed slightly better than 
spoligotyping in reducing the number of clustered isolates and the sizes of the clusters. All 
epidemiologically related isolates remained clustered by MIRU-VNTR but not by spoligotyping. 

 

Cano, J., J. Guarro, et al. (2004). "Molecular and Morphological Identification of Colletotrichum Species of 
Clinical Interest." J. Clin. Microbiol. 42(6): 2450-2454. 

 http://jcm.asm.org/cgi/content/abstract/42/6/2450  

 Colletotrichum species have caused human infections in recent years. Because of the difficulties 
in recognizing them in vitro, we have designed a quick and unambiguous molecular test, based 
on the amplification of a specific fragment of the internal transcribed spacer 1 region, to 
distinguish any Colletotrichum isolate from other fungi, including the common pathogenic species. 
Analysis of the sequences of the ribosomal DNA (rDNA) fragment showed sufficient variability to 
clearly separate the five species of Colletotrichum that are of clinical interest, i.e., Colletotrichum 
coccodes, C. crassipes, C. dematium, C. gloeosporioides, and C. graminicola. Sequencing of the 
D1-D2 region of the large-subunit rDNA gene also supported these results. Additionally, we 
reviewed the most suitable morphological characteristics for the in vitro identification of these 
increasingly important opportunistic fungi. 

 

De Cock, H. E. V., S. L. Marks, et al. (2004). "Ileocolitis Associated with Anaerobiospirillum in Cats." J. 
Clin. Microbiol. 42(6): 2752-2758. 

 http://jcm.asm.org/cgi/content/abstract/42/6/2752  



 Ileocolitis associated with spiral bacteria identified as an Anaerobiospirillum sp. was found in six 
cats. Two cats had acute onset of gastrointestinal signs characterized by vomiting and diarrhea in 
one cat and vomiting in another cat, one cat had chronic diarrhea that was refractory to medical 
therapy; one cat had acute onset of anorexia and lethargy, and two cats had clinical signs that 
were not related to the gastrointestinal tract. The presence of an Anaerobiospirillum sp. was 
demonstrated on the basis of ultrastructural morphology of spiral bacteria associated with 
intestinal lesions and PCR amplification of a genus-specific 16S rRNA gene from affected tissues 
from each cat. The colons of three clinically healthy cats without lesions and one cat with mild 
colitis not associated with spiral bacteria were negative for Anaerobiospirillum spp. in the same 
assay. Comparative nucleotide sequence analysis of cloned PCR products from three affected 
cats further suggested that the spiral bacteria were closely related to Anaerobiospirillum 
succiniciproducens. 

 

Eshleman, S. H., J. Hackett, Jr., et al. (2004). "Performance of the Celera Diagnostics ViroSeq HIV-1 
Genotyping System for Sequence-Based Analysis of Diverse Human Immunodeficiency Virus 
Type 1 Strains." J. Clin. Microbiol. 42(6): 2711-2717. 

 http://jcm.asm.org/cgi/content/abstract/42/6/2711  

 The Celera Diagnostics ViroSeq HIV-1 Genotyping System is a Food and Drug Administration-
cleared, integrated system for sequence-based analysis of drug resistance mutations in subtype 
B human immunodeficiency virus type 1 (HIV-1) protease and reverse transcriptase (RT). We 
evaluated the performance of this system for the analysis of diverse HIV-1 strains. Plasma 
samples were obtained from 126 individuals from Uganda, Cameroon, South Africa, Argentina, 
Brazil, and Thailand with viral loads ranging from 2.92 to >6.0 log10 copies/ml. HIV-1 genotyping 
was performed with the ViroSeq system. HIV-1 subtyping was performed by using phylogenetic 
methods. PCR products suitable for sequencing were obtained for 125 (99%) of the 126 samples. 
Genotypes including protease (amino acids 1 to 99) and RT (amino acids 1 to 321) were obtained 
for 124 (98%) of the samples. Full bidirectional sequence data were obtained for 95 of those 
samples. The sequences were categorized into the following subtypes: A1/A2 (16 samples), B 
(12 samples), C (13 samples), D (11 samples), CRF01_AE (9 samples), F/F2 (9 samples), G (7 
samples), CRF02_AG (32 samples), H (1 sample), and intersubtype recombinant (14 samples). 
The performances of the individual sequencing primers were examined. Genotyping of duplicate 
samples in a second laboratory was successful for 124 of the 126 samples. The identity level for 
the sequence data from two laboratories ranged from 98 to 100% (median, 99.8%). The ViroSeq 
system performs well for the analysis of plasma samples with diverse non-B subtypes. The 
availability of this genotyping system should facilitate studies of HIV-1 drug resistance in non-
subtype B strains of HIV-1. 

 

Korman, T. M., A. Boers, et al. (2004). "Fatal Case of Toxic Shock-Like Syndrome Due to Group C 
Streptococcus Associated with Superantigen Exotoxin." J. Clin. Microbiol. 42(6): 2866-2869. 

 http://jcm.asm.org/cgi/content/abstract/42/6/2866  

 Group C streptococci have been reported to cause invasive disease similar to that classically 
associated with group A streptococcus (GAS). We describe a fatal case of toxic shock-like 
syndrome due to Streptococcus equi subsp. zooepidemicus. The causative organism did not 
possess any known GAS superantigen exotoxin genes but did show evidence of superantigen 
production. 

 



Ott, S. J., M. Musfeldt, et al. (2004). "Quantification of Intestinal Bacterial Populations by Real-Time PCR 
with a Universal Primer Set and Minor Groove Binder Probes: a Global Approach to the Enteric 
Flora." J. Clin. Microbiol. 42(6): 2566-2572. 

 http://jcm.asm.org/cgi/content/abstract/42/6/2566  

 The composition of the human intestinal flora is important for the health status of the host. The 
global composition and the presence of specific pathogens are relevant to the effects of the flora. 
Therefore, accurate quantification of all major bacterial populations of the enteric flora is needed. 
A TaqMan real-time PCR-based method for the quantification of 20 dominant bacterial species 
and groups of the intestinal flora has been established on the basis of 16S ribosomal DNA 
taxonomy. A PCR with conserved primers was used for all reactions. In each real-time PCR, a 
universal probe for quantification of total bacteria and a specific probe for the species in question 
were included. PCR with conserved primers and the universal probe for total bacteria allowed 
relative and absolute quantification. Minor groove binder probes increased the sensitivity of the 
assays 10- to 100-fold. The method was evaluated by cross-reaction experiments and 
quantification of bacteria in complex clinical samples from healthy patients. A sensitivity of 101 to 
103 bacterial cells per sample was achieved. No significant cross-reaction was observed. The 
real-time PCR assays presented may facilitate understanding of the intestinal bacterial flora 
through a normalized global estimation of the major contributing species. 

 

Stevens, M. P., S. N. Tabrizi, et al. (2004). "Characterization of Chlamydia trachomatis omp1 Genotypes 
Detected in Eye Swab Samples from Remote Australian Communities." J. Clin. Microbiol. 42(6): 
2501-2507. 

 http://jcm.asm.org/cgi/content/abstract/42/6/2501  

 Chlamydia trachomatis conjunctival samples collected over a 6-month period from individuals 
with clinical signs of trachoma and located in remote communities in the Australian Northern 
Territory were differentially characterized according to serovar and variants. The rationale was to 
gain an understanding of the epidemiology of an apparent increased prevalence of acute 
trachoma in areas thought to be less conducive to this disease. Characterization was performed 
through sequencing of a region of the omp1 gene spanning the four variable domains and 
encoding the major outer membrane protein. Nucleotide and deduced amino acid sequences 
were genotyped by using a BLAST similarity search and were examined by phylogenetic 
analyses to illustrate evolutionary relationships between the clinical and GenBank reference 
strains. The predominant genotype identified corresponded to that of serovar C (87.1%), followed 
by the genotype corresponding to serovar Ba (12.9%). All nucleotide and amino acid sequences 
exhibited minor levels of variation with respect to GenBank reference sequences. The omp1 
nucleotide sequences of the clinical samples best aligned with those of the conjunctival C. 
trachomatis reference strains C/TW-3/OT and Ba/Apache-2. All clinical samples (of serovar C) 
exhibited four or five nucleotide changes compared with C/TW-3/OT, while all serovar Ba 
samples had one or two nucleotide differences from Ba/Apache-2. Phylogenetic analyses 
revealed close relationships between these Northern Territory chlamydial samples and the 
respective reference strains, although the high proportion of sequence variants suggests an 
evolutionarily distinct C. trachomatis population causing eye infections in Australia. Given that 
such genotypic information has gone unreported, these findings provide knowledge and a 
foundation for trachoma-associated C. trachomatis variants circulating in the Northern Territory. 
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Hepatitis E Virus (HEV) in Chickens and Cross-Species Infection of Turkeys with Avian HEV." J. 
Clin. Microbiol. 42(6): 2658-2662. 
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 Avian hepatitis E virus (HEV), a novel virus identified from chickens with hepatitis-splenomegaly 
syndrome in the United States, is genetically and antigenically related to human HEV. In order to 
further characterize avian HEV, an infectious viral stock with a known infectious titer must be 
generated, as HEV cannot be propagated in vitro. Bile and feces collected from specific-
pathogen-free (SPF) chickens experimentally infected with avian HEV were used to prepare an 
avian HEV infectious stock as a 10% suspension of positive fecal and bile samples in phosphate-
buffered saline. The infectivity titer of this infectious stock was determined by inoculating 1-week-
old SPF chickens intravenously with 200 {micro}l of each of serial 10-fold dilutions (10-2 to 10-6) 
of the avian HEV stock (two chickens were inoculated with each dilution). All chickens inoculated 
with the 10-2 to 10-4 dilutions of the infectious stock and one of the two chickens inoculated with 
the 10-5 dilution, but neither of the chickens inoculated with the 10-6 dilution, became 
seropositive for anti-avian HEV antibody at 4 weeks postinoculation (wpi). Two serologically 
negative contact control chickens housed together with chickens inoculated with the 10-2 dilution 
also seroconverted at 8 wpi. Viremia and shedding of virus in feces were variable in chickens 
inoculated with the 10-2 to 10-5 dilutions but were not detectable in those inoculated with the 10-6 
dilution. The infectivity titer of the infectious avian HEV stock was determined to be 5 x 105 50% 
chicken infectious doses (CID50) per ml. Eight 1-week-old turkeys were intravenously inoculated 
with 105 CID50 of avian HEV, and another group of nine turkeys were not inoculated and were 
used as controls. The inoculated turkeys seroconverted at 4 to 8 wpi. In the inoculated turkeys, 
viremia was detected at 2 to 6 wpi and shedding of virus in feces was detected at 4 to 7 wpi. A 
serologically negative contact control turkey housed together with the inoculated ones also 
became infected through direct contact. This is the first demonstration of cross-species infection 
by avian HEV. 
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 http://jcm.asm.org/cgi/content/abstract/42/6/2558  

 It has not been possible to distinguish different strains of Mycobacterium leprae according to their 
genetic sequence. However, the genome contains several variable-number tandem repeats 
(VNTR), which have been used effectively in strain typing of other bacteria. To determine their 
suitability for differentiating M. leprae, we developed PCR systems to amplify 5 different VNTR 
loci and examined a battery of 12 M. leprae strains derived from patients in different regions of 
the United States, Brazil, Mexico, and the Philippines, as well as from wild armadillos and a sooty 
mangabey monkey. We found diversity at four VNTR (D = 0.74), but one system (C16G8) failed 
to yield reproducible results. Alleles for the GAA VNTR varied in length from 10 to 16 copies, 
those for AT17 varied in length from 10 to 15 copies, those for GTA varied in length from 9 to 12 
copies, and those for TA18 varied in length from 13 to 20 copies. Relatively little variation was 
seen with interspecies transfer of bacilli or during short-term passage of strains in nude mice or 
armadillos. The TA18 locus was more polymorphic than other VNTR, and genotypic variation was 
more common after long-term expansion in armadillos. Most strain genotypes remained fairly 
stable in passage, but strain Thai-53 showed remarkable variability. Statistical cluster analysis 
segregated strains and passage samples appropriately but did not reveal any particular genotype 
associable with different regions or hosts of origin. VNTR polymorphisms can be used effectively 
to discriminate M. leprae strains. Inclusion of additional loci and other elements will likely lead to a 
robust typing system that can be used in community-based epidemiological studies and select 
clinical applications. 

 



Walker, E. S., F. Levy, et al. (2004). "A Decline in Mupirocin Resistance in Methicillin-Resistant 
Staphylococcus aureus Accompanied Administrative Control of Prescriptions." J. Clin. Microbiol. 
42(6): 2792-2795. 

 http://jcm.asm.org/cgi/content/abstract/42/6/2792  

 Susceptibility to mupirocin was assessed in methicillin-resistant Staphylococcus aureus isolates 
selected from eras corresponding to differences in usage rate and prescription policies at a 
Veterans Affairs medical center. The eras studied encompassed from the time of introduction of 
the drug to its widespread use, through recommended judicious use, and finally to subsequent 
stringent administrative control. Prescriptions declined from 3.0 to 0.1 per 1,000 patient days. 
Precipitous declines first in the numbers of isolates with high-level resistance (from 31% to 4%) 
and then in those with low-level resistance (from 26% to 10%) accompanied prescription control. 

 

Becker, M. R., B. J. Paster, et al. (2002). "Molecular Analysis of Bacterial Species Associated with 
Childhood Caries." J. Clin. Microbiol. 40(3): 1001-1009. 

 http://jcm.asm.org/cgi/content/abstract/40/3/1001  

 Although substantial epidemiologic evidence links Streptococcus mutans to caries, the 
pathobiology of caries may involve more complex communities of bacterial species. Molecular 
methods for bacterial identification and enumeration now make it possible to more precisely study 
the microbiota associated with dental caries. The purpose of this study was to compare the 
bacteria found in early childhood caries (ECC) to those found in caries-free children by using 
molecular identification methods. Cloning and sequencing of bacterial 16S ribosomal DNAs from 
a healthy subject and a subject with ECC were used for identification of novel species or 
uncultivated phylotypes and species not previously associated with dental caries. Ten novel 
phylotypes were identified. A number of species or phylotypes that may play a role in health or 
disease were identified and warrant further investigation. In addition, quantitative measurements 
for 23 previously known bacterial species or species groups were obtained by a reverse capture 
checkerboard assay for 30 subjects with caries and 30 healthy controls. Significant differences 
were observed for nine species: S. sanguinis was associated with health and, in order of 
decreasing cell numbers, Actinomyces gerencseriae, Bifidobacterium, S. mutans, Veillonella, S. 
salivarius, S. constellatus, S. parasanguinis, and Lactobacillus fermentum were associated with 
caries. These data suggest that A. gerencseriae and other Actinomyces species may play an 
important role in caries initiation and that a novel Bifidobacterium may be a major pathogen in 
deep caries. Further investigation could lead to the identification of targets for biological 
interventions in the caries process and thereby contribute to improved prevention of and 
treatment for this significant public health problem. 

 

Coutlee, F., P. Gravitt, et al. (2002). "Use of PGMY Primers in L1 Consensus PCR Improves Detection of 
Human Papillomavirus DNA in Genital Samples." J. Clin. Microbiol. 40(3): 902-907. 

 http://jcm.asm.org/cgi/content/abstract/40/3/902  

 The novel PGMY L1 consensus primer pair is more sensitive than the MY09 and MY11 primer 
mix for detection and typing with PCR of human papillomavirus (HPV) DNA in genital specimens. 
We assessed the diagnostic yield of PGMY primers for the detection and typing of HPV by 
comparing the results obtained with PGMY09/PGMY11 and MY09/MY11/HMB01 on 299 genital 
samples. Amplicons generated with PGMY primers were typed with the line blot assay (PGMY-
line blot), while HPV amplicons obtained with the degenerate primer pool MY09/MY11/HMB01 



were detected with type-specific radiolabeled probes in a dot blot assay (standard consensus 
PCR test). Cervicovaginal lavage samples (N = 272) and cervical scrape samples (N = 27) were 
tested in parallel with both PCR tests. The PGMY-line blot test detected the presence of HPV 
DNA more frequently than the standard consensus PCR assay. The concordance for HPV typing 
between the two assays was 84.3% (214 of 255 samples), for a good kappa value of 0.69. Of the 
177 samples containing HPV DNA by at least one method, 40 samples contained at least one 
HPV type detected only with PGMY-line blot, whereas positivity exclusively with the standard 
consensus PCR test was found for only 7 samples (P < 0.001). HPV types 45 and 52 were 
especially more frequently detected with PGMY than MY primers. However, most HPV types 
were better amplified with PGMY primers, including HPV-16. Samples with discordant results 
between the two PCR assays more frequently contained multiple HPV types. Studies using 
PGMY instead of MY primers have the potential to report higher detection rates of HPV infection 
not only for newer HPV types but also for well-known genital types. 

 

Lapa, S., M. Mikheev, et al. (2002). "Species-Level Identification of Orthopoxviruses with an 
Oligonucleotide Microchip." J. Clin. Microbiol. 40(3): 753-757. 

 http://jcm.asm.org/cgi/content/abstract/40/3/753  

 A method for species-specific detection of orthopoxviruses pathogenic for humans and animals is 
described. The method is based on hybridization of a fluorescently labeled amplified DNA 
specimen with the oligonucleotide DNA probes immobilized on a microchip (MAGIChip). The 
probes identify species-specific sites within the crmB gene encoding the viral analogue of tumor 
necrosis factor receptor, one of the most important determinants of pathogenicity in this genus of 
viruses. The diagnostic procedure takes 6 h and does not require any sophisticated equipment (a 
portable fluorescence reader can be used). 

 

Lindecrona, R. H., T. K. Jensen, et al. (2002). "Application of a 5' Nuclease Assay for Detection of 
Lawsonia intracellularis in Fecal Samples from Pigs." J. Clin. Microbiol. 40(3): 984-987. 

 http://jcm.asm.org/cgi/content/abstract/40/3/984  

 A 5' nuclease assay was developed to detect Lawsonia intracellularis in porcine fecal samples. 
The specific probe and primers were chosen by using the 16S ribosomal DNA gene as a target. 
The 5' nuclease assay was used with a total of 204 clinical samples, and the results were 
compared to those of immunohistochemistry (IM) on ileal sections of the same animals. There 
was 91% agreement between the results of IM and the 5' nuclease assay. In the 5' nuclease 
assay, 111 (54%) of the pigs tested positive for L. intracellularis infection, with a mean cycle 
threshold (Ct) value of 27.2, whereas 98 (48%) of the pigs tested positive by IM. On average, the 
Ct and {Delta}Rn values for the positive samples were 27.2 (standard deviation [SD], 3.7) and 1.6 
(SD, 0.7), respectively. A Ct value of 27.2 corresponds to a fecal excretion of approximately 107 
L. intracellularis cells per g of feces. Furthermore, a total of 40 fecal samples derived from a herd 
known to be free from infection with L. intracellularis all tested negative, with a Ct value of 40. By 
using a Ct value of 36 as the cutoff limit, the detection limit of the assay was 1 L. intracellularis 
cell per PCR tube. In conclusion, the 5' nuclease assay that has been developed represents an 
applicable fast method for detection of L. intracellularis in fecal samples, with a sensitivity and 
specificity comparable to those of IM. 
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Method for env Genotyping of Subtypes A through G of Human Immunodeficiency Virus Type 1 
Group M, with Discrimination of the Circulating Recombinant Forms CRF01_AE and 
CRF02_AG." J. Clin. Microbiol. 40(3): 1010-1022. 

 http://jcm.asm.org/cgi/content/abstract/40/3/1010  

 The tools currently available for genetic subtyping of human immunodeficiency virus type 1 are 
laborious or can be used only for the analysis of a limited number of samples and/or subtypes. 
We developed and evaluated a molecular biology-based method using subtype-specific 
oligonucleotide probes for env genotyping of subtypes A through G, CRF01_AE, and CRF02_AG. 
DNA enzyme immunoassay (DEIA) genotyping is based on nested PCR amplification of the 5' 
end of the env gene (proviral DNA), followed by subtype-specific hybridization and 
immunoenzymatic detection on microplates. DEIA genotyping was validated with a large number 
of samples (n = 128) collected in Europe (France; n = 47), West-Central Africa (Cameroon; n = 
36), and West Africa (Senegal; n = 45). Three different formats, depending on the distribution of 
subtypes in the three countries, were developed. The results were compared with those obtained 
by sequencing of the V3-V5 region and phylogenetic analysis or an env heteroduplex mobility 
assay. Additional sequencing and phylogenetic analyses of the DEIA region (the first codon of the 
env coding sequence to the middle of conserved region C1 of gp120) were performed to 
investigate the reasons for discrepancies. Intense and highly specific reactions between the 
oligonucleotide probes and the corresponding samples were observed. Overall, correct 
identification was achieved for 107 of 128 samples (83.6%). One sample was not amplified, 10 
(8%) were nontypeable (NT), and 10 (8%) were misidentified. Six of the 10 discordant samples 
were further investigated by phylogenetic analysis, which indicated that these samples 
corresponded to recombinants involving the env 5' end and the V3 and V5 regions of the two 
parental clades. Sequencing of NT samples showed numerous differences between sample and 
probe sequences, resulting in a lack of hybridization, and revealed the limitations of the selected 
probes in terms of specificity and sensitivity. We demonstrated the feasibility of DEIA genotyping: 
six subtypes plus the two most prevalent circulating recombinant forms were discriminated by 
using the 5' end of the env gene. This method can be adapted to the local situation by including 
only probes that correspond to the prevalent strains. 
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 To make a comprehensive study of tetracycline resistance determinant distribution in the genus 
Shigella, a collection of 577 clinical isolates of Shigella spp. and enteroinvasive Escherichia coli 
(EIEC) from a variety of geographical locations was screened to identify tetracycline-resistant 
strains. The 459 tetracycline-resistant isolates identified were then screened by PCR analysis to 
determine the distribution in these strains of tetracycline efflux resistance determinants belonging 
to classes A to E, G, and H that have been identified in gram-negative bacteria. Only classes A to 
D were represented in these strains. Although Tet B was the predominant determinant in all 



geographical locations, there were geographical and species differences in the distribution of 
resistance determinants. An allele of tet(A), designated tet(A)-1, was identified and sequenced, 
and the 8.6-kb plasmid containing determinant Tet A-1, designated pSSTA-1, was found to have 
homologies to portions of a Salmonella enterica cryptic plasmid and the broad-host-range 
resistance plasmid RSF1010. This allele and pSSTA-1 were used as epidemiological markers to 
monitor clonal and horizontal transmission of determinant Tet A-1. An analysis of serotype, 
distribution of tetracycline resistance determinants, and resistance profiles indicated that both 
clonal spread and horizontal transfer had contributed to the spread of specific tetracycline 
resistance determinants in these populations and demonstrated the use of these parameters as 
an epidemiological tool to follow the transmission of determinants and strains. 

 

Johnson, G., M. Ayers, et al. (2003). "Detection and Identification of Bartonella Species Pathogenic for 
Humans by PCR Amplification Targeting the Riboflavin Synthase Gene (ribC)." J. Clin. Microbiol. 
41(3): 1069-1072. 

 http://jcm.asm.org/cgi/content/abstract/41/3/1069  

 Several Bartonella species have now been implicated as human pathogens. The recovery of 
these fastidious organisms in the clinical microbiology laboratory remains difficult, and current 
methods are still relatively insensitive. Thus, the bartonellae are good candidates for detection by 
PCR. We have developed a PCR assay which uses a single primer pair targeting the riboflavin 
synthase gene (ribC) and detected six Bartonella species that have been implicated in human 
disease, B. henselae, B. quintana, B. bacilliformis, B. clarridgeiae, B. elizabethae, and B. vinsonii 
subsp. berkhoffii. Species identification is achieved simply by restriction enzyme digestion of the 
amplicon. This PCR assay appears to be specific for the Bartonella genus because it failed to 
amplify DNA from several other bacterial species. 
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 http://jcm.asm.org/cgi/content/abstract/41/3/1080  

 The PGMY L1 consensus primer pair combined with the line blot assay allows the detection of 27 
genital human papillomavirus (HPV) genotypes. We conducted an intralaboratory and 
interlaboratory agreement study to assess the accuracy and reproducibility of PCR for HPV DNA 
detection and typing using the PGMY primers and typing amplicons with the line blot (PGMY-LB) 
assay. A test panel of 109 samples consisting of 29 HPV-negative (10 buffer controls and 19 
genital samples) and 80 HPV-positive samples (60 genital samples and 20 controls with small or 
large amounts of HPV DNA plasmids) were tested blindly in triplicate by three laboratories. 
Intralaboratory agreement ranged from 86 to 98% for HPV DNA detection. PGMY-LB assay 
results for samples with a low copy number of HPV DNA were less reproducible. The rate of 
intralaboratory agreement excluding negative results for HPV typing ranged from 78 to 96%. 
Interlaboratory reliability for HPV DNA positivity and HPV typing was very good, with levels of 
agreement of >95% and kappa values of >0.87. Again, low-copy-number samples were more 
prone to generating discrepant results. The accuracy varied from 91 to 100% for HPV DNA 
positivity and from 90 to 100% for HPV typing. HPV testing can thus be accomplished reliably 
with PCR by using a standardized written protocol and quality-controlled reagents. The use of 
validated HPV DNA detection and typing assays demonstrating excellent interlaboratory 
agreement will allow investigators to better compare results between epidemiological studies. 
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 Previous studies have shown that detection of cytomegalovirus (CMV) DNA in plasma is less 
sensitive than the antigenemia assay for CMV surveillance in blood. In 1,983 blood samples, 
plasma PCR assays with three different primer sets (UL125 alone, UL126 alone, and 
UL55/UL123-exon 4) were compared to the pp65 antigenemia assay and blood cultures. Plasma 
PCR detected CMV more frequently in blood specimens than either the antigenemia assay or 
cultures, but of the three PCR assays, the double-primer assay (UL55/UL123-exon 4) performed 
best with regard to sensitivity, specificity, and predictive values compared to antigenemia: 122 of 
151 antigenemia-positive samples were detected (sensitivity, 80.1%), and there were 122 
samples that were PCR positive-antigenemia negative (specificity, 93%). Samples with 
discrepant results had a low viral load (median, 0.5 cells per slide; 1,150 copies per ml) and were 
often obtained from patients receiving antiviral therapy. CMV could be detected by other methods 
in 15 of 29 antigenemia positive-PCR negative samples compared to 121 of 122 PCR positive-
antigenemia negative samples (P < 0.001). On a per-subject basis, 21 of 25 patients 
(antigenemia positive-PCR negative) and all 57 (PCR positive-antigenemia negative) could be 
confirmed at different time points during follow-up. The higher sensitivity of the double-primer 
assay resulted in earlier detection compared to antigenemia in a time-to-event analysis of 42 
CMV-seropositive stem cell transplant recipients, and two of three patients with CMV disease 
who were antigenemia negative were detected by plasma PCR prior to the onset of disease. 
Interassay variability was low, and the dynamic range was >5 log10. Automated DNA extraction 
resulted in high reproducibility, accurate CMV quantitation (R = 0.87, P < 0.001), improved 
sensitivity, and increased speed of sample processing. Thus, primer optimization and improved 
DNA extraction techniques resulted in a plasma-based PCR assay that is significantly more 
sensitive than pp65 antigenemia and blood cultures for detection of CMV in blood specimens. 

 

Hazbon, M. H. and D. Alland (2004). "Hairpin Primers for Simplified Single-Nucleotide Polymorphism 
Analysis of Mycobacterium tuberculosis and Other Organisms." J. Clin. Microbiol. 42(3): 1236-
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 We describe a novel, simple, rapid, and highly sensitive method to detect single-nucleotide 
polymorphisms (SNPs) in Mycobacterium tuberculosis and other organisms. Amplification 
refractory mutation (ARMS) SNP assays were modified by converting the SNP-detecting linear 
primers in the ARMS assay to hairpin-shaped primers (HPs) through the addition of a 5' tail 
complementary to the 3' end of the linear primer. The improved ability of these primers to detect 
SNPs in M. tuberculosis was compared in a real-time PCR with SYBR-I green dye. Linear primers 
resulted in incorrect or indeterminate allele designation for 6 of the 13 SNP alleles tested in seven 
different SNP assays, while HPs determined the correct SNP in all cases. We compared the cycle 
threshold differences ({Delta}Ct) between the reactions containing primer-template matches and 
the reactions containing primer-template mismatches (where a larger {Delta}Ct indicates a more 
robust assay). The use of HPs dramatically improved the mean {Delta}Ct values for the SNP 
assays (7.6 for linear primers and 11.2 for HPs). We designed 98 different HP assays for SNPs 
previously associated with resistance to the antibiotic isoniazid to test the large-scale utility of the 
HP approach. Assay design was successful in 72.4%, 83.7%, 88.8%, and 92.9% of the assays 
after one to four rounds of assay design, respectively. HP SNP assays are simple, sensitive, 
robust, and inexpensive. These advantages favor the application of this technique for SNP 
assays of M. tuberculosis and other organisms. 
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Separation-Conventional PCR and Real-Time PCR." J. Clin. Microbiol. 42(3): 1075-1081. 
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 Immunomagnetic bead separation coupled with bead beating and real-time PCR was found to be 
a very effective procedure for the isolation, separation, and detection of Mycobacterium avium 
subsp. paratuberculosis from milk and/or fecal samples from cattle and American bison. Samples 
were spiked with M. avium subsp. paratuberculosis organisms, which bound to immunomagnetic 
beads and were subsequently lysed by bead beating; then protein and cellular contaminants were 
removed by phenol-chloroform-isopropanol extraction prior to DNA precipitation. DNA purified by 
this sequence of procedures was then analyzed by conventional and real-time IS900-based PCR 
in order to detect M. avium subsp. paratuberculosis in feces and milk. By use of this simple and 
rapid technique, 10 or fewer M. avium subsp. paratuberculosis organisms were consistently 
detected in milk (2-ml) and fecal (200-mg) samples, making this sensitive procedure very useful 
and cost-effective for the diagnosis of clinical and subclinical Johne's disease (paratuberculosis) 
compared to bacteriological culture, which is constrained by time, labor, and expense under 
diagnostic laboratory conditions. 

 

Perandin, F., N. Manca, et al. (2004). "Development of a Real-Time PCR Assay for Detection of 
Plasmodium falciparum, Plasmodium vivax, and Plasmodium ovale for Routine Clinical 
Diagnosis." J. Clin. Microbiol. 42(3): 1214-1219. 
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 A TaqMan-based real-time PCR qualitative assay for the detection of three species of malaria 
parasites--Plasmodium falciparum, P. ovale, and P. vivax--was devised and evaluated using 122 
whole-blood samples from patients who had traveled to areas where malaria is endemic and who 
presented with malaria-like symptoms and fever. The assay was compared to conventional 
microscopy and to an established nested-PCR assay. The specificity of the new assay was 
confirmed by sequencing the PCR products from all the positive samples and by the lack of 
cross-reactivity with Toxoplasma gondii and Leishmania infantum DNA. Real-time PCR assay 
showed a detection limit (analytical sensitivity) of 0.7, 4, and 1.5 parasites/{micro}l for P. 
falciparum, P. vivax, and P. ovale, respectively. Real-time PCR, like nested PCR, brought to light 
errors in the species identification by microscopic examination and revealed the presence of 
mixed infections (P. falciparum plus P. ovale). Real-time PCR can yield results within 2 h, does 
not require post-PCR processing, reduces sample handling, and minimizes the risks of 
contamination. The assay can therefore be easily implemented in routine diagnostic malaria tests. 
Future studies are warranted to investigate the clinical value of this technique. 
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 The identification of Brucella can be a time-consuming and labor-intensive process that places 
personnel at risk for laboratory-acquired infection. Here, we describe a real-time PCR assay for 
confirmation of presumptive Brucella isolates. The assay was designed in a multiplex format that 



will allow the rapid identification of Brucella spp., B. abortus, and B. melitensis in a single test. 

 

Lindell, A. T., L. Grillner, et al. (2005). "Molecular Epidemiology of Norovirus Infections in Stockholm, 
Sweden, during the Years 2000 to 2003: Association of the GGIIb Genetic Cluster with Infection 
in Children." J. Clin. Microbiol. 43(3): 1086-1092. 

 http://jcm.asm.org/cgi/content/abstract/43/3/1086  

 The incidence of norovirus-associated gastroenteritis and the molecular epidemiology of 
norovirus strains were studied during three seasons (2000-2001, 2001-2002, and 2002-2003) 
among patients of all ages, mainly from the Stockholm region in Sweden. A total of 3,252 fecal 
samples were analyzed by reverse transcription-PCR. The incidences of norovirus infection 
among adults were 23, 26, and 30% during the three seasons studied and 18, 11, and 15% 
among children 0 to 15 years of age. During the first season, all norovirus strains detected by 
PCR were typed either by reverse line blot hybridization or nucleotide sequence analysis. During 
the two successive seasons, a total of 60 norovirus-positive strains from the beginning, peak, and 
end of the seasons were selected for nucleotide sequence analysis. We identified two dominant 
norovirus variants over the seasons: a new norovirus variant, recently described as the GGIIb 
genetic cluster, dominated among children during the first season, and during the following two 
seasons, a GGII-4 variant dominated. Our data suggest that norovirus infections are common, not 
only among adults, but also among children, and that some strains may predominantly affect 
children. 
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 PCR targeting the 16S-23S rRNA gene intergenic transcribed spacer (ITS) region has been 
proposed as a rapid and reliable method for the detection of Bartonella species DNA in clinical 
samples. Because of variation in ITS sequences among Bartonella species, a single PCR 
amplification can be used to detect different species within this genus. Therefore, by targeting the 
ITS region, multiple PCRs or additional sample-processing steps beyond the primary 
amplification can be avoided when attempting to achieve molecular diagnostic detection of 
Bartonella species. Although PCR amplification targeting this region is considered highly 
sensitive, amplification specificity obviously depends on primer design. We report evidence of 
nonspecific PCR amplification of Mesorhizobium species with previously published primers that 
were designed to amplify the Bartonella consensus ITS region. Use of these or other, less 
species-specific, primers could lead to a false-positive diagnostic test result when evaluating 
clinical samples. We also report the presence of Mesorhizobium species DNA as a contaminant 
in molecular-grade water, a series of homologous sequences in the ITS region that are common 
to Bartonella and Mesorhizobium species, the amplification of Mesorhizobium DNA with 
unpublished primers designed in our laboratory targeting the ITS region, and the subsequent 
design of unambiguous ITS primers that avoid nonspecific amplification of Mesorhizobium 
species. Our results define some potential limitations associated with the molecular detection of 
Bartonella species in patient samples and indicate that primer specificity is of critical importance if 
the ITS region is used as a diagnostic target for detection of Bartonella species. 
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 In the winter of 2002, an outbreak of mycoplasma infection in Vaal rhebok (Pelea capreolus) 
originating from South Africa occurred 15 weeks after their arrival in San Diego, Calif. Three 
rhebok developed inappetence, weight loss, lethargy, signs related to pulmonary or arthral 
dysfunction, and sepsis. All three rhebok died or were euthanized. Primary postmortem findings 
were erosive tracheitis, pleuropneumonia, regional cellulitis, and necrotizing lymphadenitis. 
Mycoplasmas were detected in numerous tissues by electron microscopy, immunohistochemistry, 
and PCR. The three deceased rhebok were coinfected with ovine herpesvirus-2, and two animals 
additionally had a novel gammaherpesvirus. However, no lesions indicative of herpesvirus were 
seen microscopically in any animal. The rheboks' mycoplasmas were characterized at the level of 
the 16S rRNA gene, the 16S-23S intergenic spacer region, and the fructose biphosphate aldolase 
gene. Denaturing gradient gel electrophoresis was carried out to address the possibility of 
infection with multiple strains. Two of the deceased rhebok were infected with a single strain of 
Mycoplasma capricolum subsp. capricolum, and the third animal had a single, unique strain most 
closely related to Mycoplasma mycoides subsp. mycoides large-colony. A PCR survey of DNA 
samples from 46 other ruminant species demonstrated the presence of several species of 
mycoplasmas in the mycoides cluster, including a strain of M. capricolum subsp. capricolum 
identical to that found in two of the rhebok. These findings demonstrate the pervasiveness of 
mycoplasmas in the mycoides cluster in small ruminants and the potential for interspecies 
transmission and disease when different animal taxa come in contact. 
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 We evaluated the clinical applicability of a molecular serotyping method for determination of the 
cause of epidemic acute hemorrhagic conjunctivitis. Seventy conjunctival swab specimens from 
individuals involved in a nationwide acute hemorrhagic conjunctivitis outbreak were tested. Viral 
culture and a molecular biology-based assay were compared by directly using clinical specimens. 
On the one hand, virus culture was done to isolate the enteroviruses, and serotyping was done by 
a coxsackievirus A24 variant-specific PCR. On the other hand, the original clinical specimens 
were directly screened for enterovirus by reverse transcription (RT)-PCR with panenterovirus-
specific primers. Enterovirus screening-positive specimens were subjected to RT-PCR for 
detection of the VP1 region of enterovirus, and the amplicons were sequenced. Molecular 
serotyping was done by calculating the pairwise identity scores for the sequences with the 
maximum identities to the sequences of known prototype enteroviruses. Thirty-two specimens 
(45.7%) were culture positive, whereas 37 specimens (52.8%) were screening PCR positive (P < 
0.001). The VP1 regions were amplified from 21 of the 37 specimens (56.8%), and the products 
amplified from 9 specimens were appropriately sequenced. These nine sequences were 
homologous with the sequence of the coxsackievirus A24 variant. Molecular serotyping by direct 
use of clinical specimens without cell culture could be applied for the rapid identification of the 
causative agent of epidemic acute hemorrhagic conjunctivitis. 
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 http://jcm.asm.org/cgi/content/abstract/43/3/1187  

 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 microbial strain typing. To assess the reliability of the DiversiLab System for strain 
characterization of Staphylococcus 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. 
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 Streptococcus agalactiae causes severe invasive disease in humans and mastitis in cattle. 
Temporally matched bovine milk isolates and clinical human invasive isolates (52 each) collected 
in New York State over 18 months were characterized by molecular subtyping and phenotypic 
methods to probe the interspecies transmission potential of this species. EcoRI ribotyping 
differentiated 17 ribotypes, and DNA sequencing of the housekeeping gene sodA and the 
putative virulence gene hylB differentiated 7 and 17 allelic types, respectively. Human and bovine 
isolates were not randomly distributed between ribotypes or hylB and sodA clusters. The 
combined analysis of all subtyping data allowed the differentiation of 39 clonal groups; 26 groups 
contained only bovine isolates, and 2 groups contained both human and bovine isolates. The 
EcoRI ribotype diversity among bovine isolates (Simpson's numerical index of discrimination 
[mean {+/-} standard deviation], 0.90 {+/-} 0.05) being significantly higher than that among human 
isolates (0.42 {+/-} 0.15) further supports that these isolates represent distinct populations. Eight 
human isolates, but no bovine isolates, showed an IS1548 transposon insertion in hylB, which 
encodes a hyaluronidase. Based on data for 43 representative isolates, human isolates, on 
average, showed lower hyaluronidase activities than bovine isolates. Isolates with the IS1548 
insertion in hylB showed no hyaluronidase activity. Human and bovine isolates did not differ in 
their abilities to invade HeLa human epithelial cells. Our data show that (i) EcoRI ribotyping, 
combined with hylB and sodA sequencing, provides a discriminatory subtype analysis of S. 
agalactiae; (ii) most human invasive and bovine S. agalactiae isolates represent distinct 
subtypes, suggesting limited interspecies transmission; and (iii) hyaluronidase activity is not 
required for all human infections. 
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 In order to evaluate the diagnostic relevance of two nested PCR assays for diagnosis of 
histoplasmosis in clinical specimens, 100 paraffin-embedded biopsy specimens were examined. 
Upon microscopy of tissue, 50 biopsy specimens were histoplasma positive and 50 were 
negative. Due to destruction by formalin fixation, successful extraction of amplifiable human DNA 
was limited to 29 and 33 samples, respectively. A product of the Histoplasma capsulatum nested 
PCR assay targeting the gene encoding the unique fungal 100-kDa-like protein was detected in 
20 histopathologically positive biopsy specimens but in none of the microscopically negative 
samples. Sequencing revealed that all 20 products of 210 bp were identical to the sequence of H. 
capsulatum in the GenBank database. In contrast, the nested PCR assay targeting the fungal 
18S rRNA genes amplified products in 26 histopathologically positive but also in 18 
microscopically negative biopsy specimens. However, sequencing revealed that only 20 of these 
44 PCR products (231 bp) were identical to the sequence of H. capsulatum. The remaining 24 
sequences were homologous to those of several Euascomycetes. These PCR products were 
detected only in tissues possibly colonized by nonpathogenic fungi, possibly causing these 
nonspecific amplifications. The detection limit of both H. capsulatum nested PCR assays was 1 to 
5 fungal cells per sample. The two assays were similarly sensitive in identifying H. capsulatum. In 
this preliminary study, the novel 100-kDa-like-protein gene nested PCR revealed a specificity of 
100% without requiring sequencing, which was necessary for identification of the 18S ribosomal 
DNA nested PCR products in order to avoid a high rate of false-positive results. 

 

Cowan, L. S., L. Mosher, et al. (2002). "Variable-Number Tandem Repeat Typing of Mycobacterium 
tuberculosis Isolates with Low Copy Numbers of IS6110 by Using Mycobacterial Interspersed 
Repetitive Units." J. Clin. Microbiol. 40(5): 1592-1602. 
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 A study set of 180 Mycobacterium tuberculosis and Mycobacterium bovis isolates having low 
copy numbers of IS6110 were genotyped using the recently introduced method based on the 
variable-number tandem repeats of mycobacterial interspersed repetitive units (MIRU-VNTR). 
The results were compared with results of the more commonly used methods, IS6110 restriction 
fragment length polymorphism (RFLP) and spoligotyping. The isolates were collected in Michigan 
from 1996 to 1999 as part of a project to genotype all isolates from new cases of tuberculosis in 
the state. Twelve MIRU loci were amplified, and the amplicons were analyzed by agarose gel 
electrophoresis to determine the copy number at each MIRU locus. MIRU-VNTR produced more 
distinct patterns (80 patterns) than did IS6110 RFLP (58 patterns), as would be expected in this 
study set. Spoligotyping identified 59 patterns. No single method defined all unique isolates, and 
the combination of all three typing methods generated 112 distinct patterns identifying 90 unique 
isolates and 90 isolates in 22 clusters. The results confirm the potential utility of MIRU-VNTR 
typing and show that typing with multiple methods is required to attain maximum specificity. 
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Complex." J. Clin. Microbiol. 40(5): 1869-1872. 

 http://jcm.asm.org/cgi/content/abstract/40/5/1869  

 A PCR assay based on the simultaneous detection of IS1245 and IS1311 was developed and 
used to determine the host range of these insertion elements. Specific PCR products were 
observed in Mycobacterium malmoense, Mycobacterium scrofulaceum, and Mycobacterium 
nonchromogenicum, indicating that IS1245 and IS1311 are not limited to the Mycobacterium 
avium complex. 
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Real-Time PCR Assay." J. Clin. Microbiol. 41(5): 1869-1874. 
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 Coxiella burnetii is an obligate intracellular bacterium. The inability to cultivate this organism on 
axenic medium has made calculation of infectious units challenging and prevents the use of 
conventional antibiotic susceptibility assays. A rapid and reliable real-time PCR assay was 
developed to quantify C. burnetii cells from J774.16 mouse macrophage cells and was applied to 
antibiotic susceptibility testing of C. burnetii Nine Mile, phase I. For calculation of bacterial 
replication, real-time PCR performed equally as well as immunofluorescent-antibody (IFA) assay 
when J774.16 cells were infected with 10-fold serial dilutions of C. burnetii and was significantly 
(P < 0.05) more repeatable than IFA when 2-fold dilutions were used. Newly infected murine 
macrophage-like J774.16 cells were treated with 8 {micro}g of chloramphenicol per ml, 4 {micro}g 
of tetracycline per ml, 4 {micro}g of rifampin per ml, 4 {micro}g of ampicillin per ml, or 1 {micro}g 
of ciprofloxacin per ml. After 6 days of treatment, tetracycline, rifampin, and ampicillin significantly 
(P < 0.01) inhibited the replication of C. burnetii, while chloramphenicol and ciprofloxacin did not. 
In general, these results are consistent with those from prior reports on the efficacy of these 
antibiotics against C. burnetii Nine Mile, phase I, and indicate that a real-time PCR-based assay 
is an appropriate alternative to the present methodology for evaluation of the antibiotic 
susceptibilities of C. burnetii. 
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 We developed a novel multiplex PCR assay for enteroaggregative Escherichia coli (EAEC) 
detection, by using three plasmid-borne genes (the aggregative adherence [AA] probe, aap, and 
aggR). One or more of the loci were detected in 24 (86%) of 28 patient isolates analyzed. The 
multiplex PCR assay is a fast, convenient, and sensitive molecular test to detect EAEC. 

 

Flaherty, J. D., P. N. Levett, et al. (2003). "Fatal Case of Endocarditis Due to Weissella confusa." J. Clin. 
Microbiol. 41(5): 2237-2239. 

 http://jcm.asm.org/cgi/content/abstract/41/5/2237  

 This is the first reported case of endocarditis due to the Lactobacillus-like vancomycin-resistant 
gram-positive bacillus Weissella confusa. Full identification and susceptibility testing of 
Lactobacillus-like organisms recovered in blood culture should be performed for patients with 
clinical presentations that suggest endocarditis. 

 

Gault, E., P. Soussan, et al. (2003). "Evaluation of a New Serotyping Assay for Detection of Anti-Hepatitis 
C Virus Type-Specific Antibodies in Serum Samples." J. Clin. Microbiol. 41(5): 2084-2087. 

 http://jcm.asm.org/cgi/content/abstract/41/5/2084  



 The performance of a new version (HC03) of the hepatitis C virus (HCV) serotyping 1-6 assay 
(Abbott Murex Laboratories), a specific test for serological determination of HCV types, was 
evaluated using a selected panel of 180 HCV RNA-positive sera. HC03 was more sensitive than 
the current HC02 version, typing 53 (37.6%) of 141 samples which were not typable with HC02. 
Furthermore, the HC03 specificity was 94.1% as evaluated with a panel of 22 genotyped 
samples. This new version of the test improves the quality of the serological approach to HCV 
type determination. 

 

Ito, Y., J.-C. Grivel, et al. (2003). "Real-Time PCR Assay of Individual Human Immunodeficiency Virus 
Type 1 Variants in Coinfected Human Lymphoid Tissues." J. Clin. Microbiol. 41(5): 2126-2131. 

 http://jcm.asm.org/cgi/content/abstract/41/5/2126  

 In the course of infection, human immunodeficiency virus type 1 (HIV-1) mutates, diverging into a 
"swarm" of viral quasispecies, and the predominance of CCR5- or CXCR4-utilizing quasispecies 
is strongly associated with the pattern of disease progression. Quantification of CCR5- and 
CXCR4-utilizing viruses in viral swarms is important in the investigation of the mechanisms of this 
phenomenon. Here, we report on a new real-time PCR-based methology for the evaluation of 
replication of individual CCR5- and CXCR4-utilizing variants. The assay is highly reproducible, 
with a coefficient of variation of <3%, and it accurately estimates the numbers of virus-specific 
RNA copies even when their difference in the mixture is 2 orders of magnitude. We demonstrate 
that replications of CCR5- and CXCR4-utilizing variants can be evaluated and distinguished in 
experimentally coinfected human lymphoid tissue. The assay we developed may facilitate study 
of the mechanisms of the R5-to-X4 switch in viral swarms in human tissues infected with HIV-1. 

 

Nagai, T., H. Sobajima, et al. (2003). "Neonatal Sudden Death Due to Legionella Pneumonia Associated 
with Water Birth in a Domestic Spa Bath." J. Clin. Microbiol. 41(5): 2227-2229. 

 http://jcm.asm.org/cgi/content/abstract/41/5/2227  

 We report the first case of neonatal Legionnaires' disease associated with water birth in a spa 
bath at home. Legionella pneumophila serogroup 6 was detected from postmortem lung tissue. 

 

Bosshard, P. P., S. Abels, et al. (2004). "Comparison of Conventional and Molecular Methods for 
Identification of Aerobic Catalase-Negative Gram-Positive Cocci in the Clinical Laboratory." J. 
Clin. Microbiol. 42(5): 2065-2073. 

 http://jcm.asm.org/cgi/content/abstract/42/5/2065  

 Over a period of 18 months we have evaluated the use of 16S ribosomal DNA (rDNA) sequence 
analysis as a means of identifying aerobic catalase-negative gram-positive cocci in the clinical 
laboratory. A total of 171 clinically relevant strains were studied. The results of molecular 
analyses were compared with those obtained with a commercially available phenotypic 
identification system (API 20 Strep system; bioMerieux sa, Marcy l'Etoile, France). Phenotypic 
characterization identified 67 (39%) isolates to the species level and 32 (19%) to the genus level. 
Seventy-two (42%) isolates could not be discriminated at any taxonomic level. In comparison, 
16S rDNA sequencing identified 138 (81%) isolates to the species level and 33 (19%) to the 
genus level. For 42 of 67 isolates assigned to a species with the API 20 Strep system, molecular 
analyses yielded discrepant results. Upon further analysis it was concluded that among the 42 



isolates with discrepant results, 16S rDNA sequencing was correct for 32 isolates, the phenotypic 
identification was correct for 2 isolates, and the results for 8 isolates remained unresolved. We 
conclude that 16S rDNA sequencing is an effective means for the identification of aerobic 
catalase-negative gram-positive cocci. With the exception of Streptococcus pneumoniae and 
beta-hemolytic streptococci, we propose the use of 16S rDNA sequence analysis if adequate 
species identification is of concern. 

 

Imada, Y., A. Takase, et al. (2004). "Serotyping of 800 Strains of Erysipelothrix Isolated from Pigs 
Affected with Erysipelas and Discrimination of Attenuated Live Vaccine Strain by Genotyping." J. 
Clin. Microbiol. 42(5): 2121-2126. 

 http://jcm.asm.org/cgi/content/abstract/42/5/2121  

 Eight hundred Erysipelothrix strains isolated between 1992 and 2002 from swine with erysipelas 
in Japan were serotyped. Thirty-seven, 47, 73, and 643 strains were isolated from animals with 
acute septicemia, urticaria, chronic endocarditis, and chronic arthritis, respectively, of which 381, 
146, 254, and 19 isolates belonged to serotypes 1a, 1b, and 2b and other serotypes, respectively. 
All serotype 1a isolates were further examined for acriflavine resistance and their genotypes to 
discriminate them from the attenuated live vaccine strain, defined as serotype 1a, which is 
resistant to 0.02% acriflavine and which shows low levels of pathogenicity in mice. Of the 
serotype 1a isolates, 64.6% were acriflavine resistant, with 98.4% of these acriflavine-resistant 
strains having been isolated from animals with chronic arthritis. By randomly amplified 
polymorphic DNA (RAPD) analysis, almost all the acriflavine-resistant serotype 1a strains showed 
the 253-bp band characteristic of vaccine strains and were easily discriminated from all 113 
strains of acriflavine-sensitive serotype 1a strains from animals with acute and subacute swine 
erysipelas. The incidence of acriflavine-resistant strains of the distinctive RAPD type 1-2 was 
markedly higher than that of the other RAPD types and serotypes. RAPD type 1-2 strains also 
included a specific group identifiable by restriction fragment length polymorphism DNA analysis. 
Furthermore, the pathogenicities of 29 isolates of RAPD type 1-2 for mice were lower than those 
of the 21 isolates of other RAPD types. Our results indicate that RAPD type 1-2 strains are live 
vaccine strains and that 37% of the cases of chronic swine erysipelas detected in the past 11 
years in Japan have occurred as a side effect of live vaccine use. 

 

Johnson, S. M., K. A. Simmons, et al. (2004). "Amplification of Coccidioidal DNA in Clinical Specimens by 
PCR." J. Clin. Microbiol. 42(5): 1982-1985. 

 http://jcm.asm.org/cgi/content/abstract/42/5/1982  

 Coccidioides DNA was amplified from serum by a PCR using coccidioid-specific primers. A 239-
bp product was visualized when 10 fg of exogenous coccidioidal DNA was subjected to 
amplification. This product was demonstrated in some human and mouse sera prior to the 
detection of coccidioidal antibodies. 

 

Priestnall, S. L., B. Wiinberg, et al. (2004). "Evaluation of "Helicobacter heilmannii" Subtypes in the 
Gastric Mucosas of Cats and Dogs." J. Clin. Microbiol. 42(5): 2144-2151. 

 http://jcm.asm.org/cgi/content/abstract/42/5/2144  

 Infection with candidatus "Helicobacter heilmannii" is associated with gastritis and mucosa-



associated lymphoid tissue lymphoma in people. Infection with "H. heilmannii" type 1 
predominates (80%) and is thought to be acquired from dogs, cats, or pigs. We further examined 
the zoonotic potential of dogs and cats by amplifying gastric DNA from cats (n = 45) and dogs (n 
= 10) with primers against "H. heilmannii" ureB and 16S rRNA genes and sequencing the 
products. Fluorescence in situ hybridization (FISH) with eubacterial and "H. heilmannii"-specific 
probes was employed to directly visualize "H. heilmannii" types and their intragastric distribution. 
ureB sequences of "H. heilmannii" amplicons clustered with human and feline isolates of "H. 
heilmannii" and were distinct from the "H. heilmannii"-like organisms (HHLO) H. felis, H. 
salomonis, and H. bizzozeronii. 16S ribosomal DNA sequences in 20 "H. heilmannii"-infected cats 
and dogs were distinct from "H. heilmannii" type 1 and "H. suis" and clustered with "H. heilmannii" 
types 2 and 4. FISH confirmed the presence of "H. heilmannii" types 2 and 4 in dogs but failed to 
definitively characterize the "H. heilmannii" types present in cats. In infected dogs, "H. heilmannii" 
inhabited the gastric mucus and glands, and in dogs coinfected with other HHLO it shared the 
same gastric niche. The results indicate that dogs and cats are predominantly colonized by "H. 
heilmannii" bacteria that are distinct from type 1 and from "H. suis." As "H. heilmannii" type 1 
predominates in people, the zoonotic risk posed by dogs and cats is likely small. 

 

Thiem, V. D., O. Sethabutr, et al. (2004). "Detection of Shigella by a PCR Assay Targeting the ipaH Gene 
Suggests Increased Prevalence of Shigellosis in Nha Trang, Vietnam." J. Clin. Microbiol. 42(5): 
2031-2035. 

 http://jcm.asm.org/cgi/content/abstract/42/5/2031  

 Shigella spp. are exquisitely fastidious gram-negative organisms which frequently escape 
detection by traditional culture methods. To get a more complete understanding of the disease 
burden caused by Shigella in Nha Trang, Vietnam, real-time PCR was used to detect Shigella 
DNA. Randomly selected rectal swab specimens from 60 Shigella culture-positive patients and 
500 Shigella culture-negative patients detected by population-based surveillance of patients 
seeking care for diarrhea were processed by real-time PCR. The target of the primer pair is the 
invasion plasmid antigen H gene sequence (ipaH), carried by all four Shigella species and 
enteroinvasive Escherichia coli. Shigella spp. could be isolated from the rectal swabs of 547 of 
19,206 (3%) patients with diarrhea. IpaH was detected in 55 of 60 (93%) Shigella culture-positive 
specimens, whereas it was detected in 87 of 245 (36%) culture-negative patients free of 
dysentery (P < 0.001). The number of PCR cycles required to detect a PCR product was highest 
for culture-negative, nonbloody diarrheal specimens (mean number of cycles to detection, 36.6) 
and was lowest for children with culture-positive, bloody diarrheal specimens (mean number of 
cycles, 25.3) (P < 0.001). The data from real-time PCR amplification indicate that the culture-
proven prevalence of Shigella among patients with diarrhea may underestimate the prevalence of 
Shigella infections. The clinical presentation of shigellosis may be directly related to the bacterial 
load. 

 

Boel, C. H. E., C. M. C. van Herk, et al. (2005). "Evaluation of Conventional and Real-Time PCR Assays 
Using Two Targets for Confirmation of Results of the COBAS AMPLICOR Chlamydia 
trachomatis/Neisseria gonorrhoeae Test for Detection of Neisseria gonorrhoeae in Clinical 
Samples." J. Clin. Microbiol. 43(5): 2231-2235. 

 http://jcm.asm.org/cgi/content/abstract/43/5/2231  

 Two conventional PCR-enzyme immunoassays (PCR-EIAs) and two real-time PCR assays 
(LightCycler system; Roche Diagnostics) were evaluated as confirmation assays with cppB and 
16S rRNA genes as targets. Of 765 male and female genitourinary and nasopharyngeal 
specimens positive for Neisseria gonorrhoeae in the COBAS AMPLICOR Chlamydia 



trachomatis/Neisseria gonorrhoeae PCR test (Roche Diagnostics), 229 (30%) were confirmed 
positive; 13 of these (5.7%) were lacking the cppB gene. Of the 534 samples (70%) that could not 
be confirmed, 81 (15%) showed a positive crossing point. However, melting curve analysis 
revealed an aberrant melting temperature in the LightCycler 16S rRNA assay; therefore, these 
samples were considered non-N. gonorrhoeae Neisseria species. Both of the 16S rRNA assays 
performed well, with positive predictive values of 99.1% and 100% for the PCR-EIAs and the real-
time assays, respectively, and a negative predictive value of 99.8% for both. The cppB assays 
were compromised by the absence of the cppB gene in 5.7% of the N. gonorrhoeae-positive 
samples, resulting in negative predictive values of 96.8% and 97.6% for the PCR-EIAs and the 
real-time assays, respectively. Therefore, the 16S rRNA gene is preferable to the cppB gene as a 
target for confirmation assays. The melting curve analysis of the real-time assays provides useful 
additional information. 

 

Chi, X. S., A. Hu, et al. (2005). "Detection and Characterization of New Influenza B Virus Variants in 
2002." J. Clin. Microbiol. 43(5): 2345-2349. 

 http://jcm.asm.org/cgi/content/abstract/43/5/2345  

 One-hundred five influenza B-positive specimens obtained from southeast Asia in 2002 were 
categorized on the basis of DNA sequencing of HA1 gene as well as real-time PCR analysis of 
the NA gene. Phylogenetic analysis of the HA1 gene sequences showed that the majority of the 
viruses (96.2%) belonged to the B/Victoria/2/87 lineage, while a smaller percentage of the viruses 
(3.8%) belonged to the B/Yamagata/16/88 lineage. The B/Yamagata/16/88 viruses displayed 
significant antigenic drift in the deduced amino acid sequences of the HA1 protein, and the 
B/Victoria/2/87-like viruses consisted of B/Hong Kong/1351/02-like (72.3%) and B/Hong 
Kong/330/01-like (27.7%) viruses. The B/Hong Kong/1351/02-like viruses were reassortants with 
the HA gene belonging to the B/Victoria/2/87 lineage and the NA gene belonging to the 
B/Yamagata/16/88 lineage, whereas both the HA and NA genes of B/Hong Kong/330/01 virus 
belonged to the B/Victoria/2/87 lineage. In this study, however, all the B/Hong Kong/330/01-like 
isolates exhibited the B/Yamagata/16/88-like NA gene, which likely resulted from reassortment of 
B/Hong Kong/330/01 and B/Hong Kong/1351/02 viruses during coinfection. Additional molecular 
characterization of the six internal genes showed that the M, NS, PA, and PB2 genes of the new 
variants were B/Hong Kong/1351/02 in origin, whereas the NP and PA genes retained the 
B/Hong Kong/330/01 origin. Interestingly, these new variants all appeared late in the year 2002. 
These results support the notion that influenza B viruses continued to evolve through antigenic 
drift and shift. 

 

Gautier, A.-L., D. Dubois, et al. (2005). "Rapid and Accurate Identification of Human Isolates of 
Pasteurella and Related Species by Sequencing the sodA Gene." J. Clin. Microbiol. 43(5): 2307-
2314. 

 http://jcm.asm.org/cgi/content/abstract/43/5/2307  

 The identification of Pasteurella and related bacteria remains a challenge. Here, a 449- to 473-bp 
fragment (sodAint) internal to the sodA gene, encoding the manganese-dependent superoxide 
dismutase, was amplified and sequenced with a single pair of degenerate primers from the type 
strains of Pasteurella (18 strains), Gallibacterium (1 strain), and Mannheimia (5 strains) species. 
The sodAint-based phylogenetic tree was in general agreement with that inferred from the 
analysis of the corresponding 16S rRNA gene sequences, with members of the Pasteurella sensu 
stricto cluster (Pasteurella multocida, Pasteurella canis, Pasteurella dagmatis, and Pasteurella 
stomatis) forming a monophyletic group and Gallibacterium and Mannheimia being independent 
monophyletic genera. However, the sodAint sequences showed a markedly higher divergence 



than the corresponding 16S rRNA genes, confirming that sodA is a potent target to differentiate 
related species. Thirty-three independent human clinical isolates phenotypically assigned to 13 
Pasteurella species by a reference laboratory were successfully identified by comparing their 
sodAint sequences to those of the type species. In the course of this work, we identified the first 
Gallibacterium anatis isolate ever reported from a human clinical specimen. The sodAint 
sequences of the clinical isolates displayed less than 2.5% divergence from those of the 
corresponding type strains, except for the Pasteurella pneumotropica isolates, which were closely 
related to each other (>98% sodAint sequence identity) but shared only 92% sodAint identity with 
the type strain. The method described here provides a rapid and accurate tool for species 
identification of Pasteurella isolates when access to a sequencing facility is available. 

 

Johansen, T. B., B. Djonne, et al. (2005). "Distribution of IS1311 and IS1245 in Mycobacterium avium 
Subspecies Revisited." J. Clin. Microbiol. 43(5): 2500-2502. 

 http://jcm.asm.org/cgi/content/abstract/43/5/2500  

 We demonstrated that IS1245 is not present in Mycobacterium avium subsp. paratuberculosis by 
restriction fragment length polymorphism and that the designated three-banded bird pattern of 
IS1245 in M. avium subsp. avium consists of one copy of IS1245 and two copies of IS1311. 
Cross hybridization between the two elements can be avoided by using more specific probes. 

 

Naser, S., F. L. Thompson, et al. (2005). "Phylogeny and Identification of Enterococci by atpA Gene 
Sequence Analysis." J. Clin. Microbiol. 43(5): 2224-2230. 

 http://jcm.asm.org/cgi/content/abstract/43/5/2224  

 The relatedness among 91 Enterococcus strains representing all validly described species was 
investigated by comparing a 1,102-bp fragment of atpA, the gene encoding the alpha subunit of 
ATP synthase. The relationships observed were in agreement with the phylogeny inferred from 
16S rRNA gene sequence analysis. However, atpA gene sequences were much more 
discriminatory than 16S rRNA for species differentiation. All species were differentiated on the 
basis of atpA sequences with, at a maximum, 92% similarity. Six members of the Enterococcus 
faecium species group (E. faecium, E. hirae, E. durans, E. villorum, E. mundtii, and E. ratti) 
showed >99% 16S rRNA gene sequence similarity, but the highest value of atpA gene sequence 
similarity was only 89.9%. The intraspecies atpA sequence similarities for all species except E. 
faecium strains varied from 98.6 to 100%; the E. faecium strains had a lower atpA sequence 
similarity of 96.3%. Our data clearly show that atpA provides an alternative tool for the 
phylogenetic study and identification of enterococci. 

 

Pounder, J. I., S. Williams, et al. (2005). "Repetitive-Sequence-PCR-Based DNA Fingerprinting Using the 
DiversiLab System for Identification of Commonly Encountered Dermatophytes." J. Clin. 
Microbiol. 43(5): 2141-2147. 

 http://jcm.asm.org/cgi/content/abstract/43/5/2141  

 The performance of repetitive-sequence-based PCR (rep-PCR) using the DiversiLab system for 
identification of dermatophytes commonly isolated in a clinical laboratory was assessed by 
comparing results to those of conventional tests (colony morphology, microscopic examination of 
slide cultures, and, for suspected Trichophyton species, use of additional media). Sixty-one 



cultures were tested in phase 1, the feasibility portion of the study; 64 additional cultures were 
tested in phase 2, the validation portion conducted to assess reproducibility and confirm 
accuracy. Discrepancies were resolved by repeating rep-PCR and conventional tests and, in 
phase 2, sequencing the internal transcribed spacers. After initial testing of the cultures in phase 
1 (excluding one contaminated culture), agreement between conventional tests and rep-PCR was 
90% (54 of 60). Agreement was 98.3% after resolution of discrepancies, and in all but one case 
the initial rep-PCR result was correct. After initial testing of cultures in phase 2 (excluding one 
discarded and one contaminated culture), agreement between rep-PCR and conventional testing 
was 88.7% (55 of 62). After discrepancies were resolved, agreement was 100%. Initial rep-PCR 
results were correct, except for one Microsporum canis culture containing two colony variants, 
which could not be initially identified by rep-PCR. The performance of the DiversiLab system for 
identification of the dermatophytes commonly encountered in a clinical mycology laboratory--
Trichophyton mentagrophytes, Trichophyton rubrum, Trichophyton tonsurans, and M. canis--was 
excellent. Moreover, the DiversiLab system is technically simple and provides results in <24 h 
once a pure culture is available for testing, which is considerably more rapid than conventional 
identification tests. 

 

Stevenson, J., W. Hymas, et al. (2005). "Effect of Sequence Polymorphisms on Performance of Two 
Real-Time PCR Assays for Detection of Herpes Simplex Virus." J. Clin. Microbiol. 43(5): 2391-
2398. 

 http://jcm.asm.org/cgi/content/abstract/43/5/2391  

 Herpes simplex virus (HSV) is the most common cause of acquired, sporadic encephalitis in the 
United States. PCR identification of HSV in spinal fluid has become the diagnostic gold standard 
due to its sensitivity and potential for speed, replacing other methods such as culture. We 
developed a real-time PCR assay to detect HSV, using a new type of hybridization probe, the 
Eclipse probe. In this study, we ran 323 samples (171 positives and 152 negatives) with the 
Eclipse real-time PCR assay and compared these results with another PCR assay using gel 
detection. The real-time assay agreed with our reference method for 319 out of the 323 samples 
tested (99%). Using two different real-time PCR platforms, we discovered that SNPs within the 
amplicon's probe binding region that are used to distinguish HSV-1 from HSV-2 can decrease 
assay sensitivity. This problem is potentially a general one for assays using fluorescent probes to 
detect target amplification in a real-time format. While real-time PCR can be a powerful tool in the 
field of infectious disease, careful sequence evaluation and clinical validation are essential in 
creating an effective assay. 

 

Gookin, J. L., A. J. Birkenheuer, et al. (2002). "Single-Tube Nested PCR for Detection of 
Tritrichomonasfoetus in Feline Feces." J. Clin. Microbiol. 40(11): 4126-4130. 

 http://jcm.asm.org/cgi/content/abstract/40/11/4126  

 Tritrichomonas foetus, a venereal pathogen of cattle, was recently identified as an inhabitant of 
the large intestine in young domestic cats with chronic diarrhea. Recognition of the infection in 
cats has been mired by unfamiliarity with T. foetus in cats as well as misdiagnosis of the 
organisms as Pentatrichomonas hominis or Giardia sp. when visualized by light microscopy. The 
diagnosis of T. foetus presently depends on the demonstration of live organisms by direct 
microscopic examination of fresh feces or by fecal culturing. As T. foetus organisms are fastidious 
and fragile, routine flotation techniques and delayed examination and refrigeration of feces are 
anticipated to preclude the diagnosis in numerous cases. The objective of this study was to 
develop a sensitive and specific PCR test for the diagnosis of feline T. foetus infection. A single-
tube nested PCR was designed and optimized for the detection of T. foetus in feline feces by 



using a combination of novel (TFITS-F and TFITS-R) and previously described (TFR3 and TFR4) 
primers. The PCR is based on the amplification of a conserved portion of the T. foetus internal 
transcribed spacer (ITS) region (ITS1 and ITS2) and the 5.8S rRNA gene. The absolute detection 
limit of the single-tube nested PCR was 1 organism, while the practical detection limit was 10 
organisms per 200 mg of feces. Specificity was examined by using P. hominis, Giardia lamblia, 
and feline genomic DNA. Our results demonstrate that the single-tube nested PCR is ideally 
suited for (i) diagnostic testing of feline fecal samples that are found negative by direct 
microscopy and culturing and (ii) definitive identification of microscopically observable or 
cultivated organisms. 

 

Greub, G. and D. Raoult (2002). ""Actinobaculum massiliae," a New Species Causing Chronic Urinary 
Tract Infection." J. Clin. Microbiol. 40(11): 3938-3941. 

 http://jcm.asm.org/cgi/content/abstract/40/11/3938  

 We report on a new Actinobaculum species, "Actinobaculum massiliae," isolated from the urine of 
an elderly woman with recurrent cystitis. Its phenotypic pattern was similar to those of both of the 
other Actinobaculum species described to date. On 16S rRNA sequencing, the Marseille isolate 
shared 95% homology with Actinobaculum suis, 92 to 93% homology with Actinobaculum 
schaalii, 91 to 92% homology with Arcanobacterium spp., and 87 to 90% homology with 
Actinomyces species. A bootstrap value of 99% supports the node separating the Actinobaculum 
sp. from its closest neighbor (A. suis). In conclusion, on the basis of phenotypic, genotypic, and 
phylogenetic assessments, we show that the Marseille isolate is a previously unrecognized 
organism within the Actinobaculum genus, and we propose placement of the organism in the 
taxon "Actinobaculum massiliae." 

 

Huang, F. F., G. Haqshenas, et al. (2002). "Heterogeneity and Seroprevalence of a Newly Identified 
Avian Hepatitis E Virus from Chickens in the United States." J. Clin. Microbiol. 40(11): 4197-4202. 

 http://jcm.asm.org/cgi/content/abstract/40/11/4197  

 We recently identified and characterized a novel virus, designated avian hepatitis E virus (avian 
HEV), from chickens with hepatitis-splenomegaly syndrome (HS syndrome) in the United States. 
Avian HEV is genetically related to but distinct from human and swine HEVs. To determine the 
extent of genetic variation and the seroprevalence of avian HEV infection in chicken flocks, we 
genetically identified and characterized 11 additional avian HEV isolates from chickens with HS 
syndrome and assessed the prevalence of avian HEV antibodies from a total of 1,276 chickens of 
different ages and breeds from 76 different flocks in five states (California, Colorado, Connecticut, 
Virginia, and Wisconsin). An enzyme-linked immunosorbent assay using a truncated recombinant 
avian HEV ORF2 antigen was developed and used to determine avian HEV seroprevalence. 
About 71% of chicken flocks and 30% of chickens tested in the study were positive for antibodies 
to avian HEV. About 17% of chickens younger than 18 weeks were seropositive, whereas about 
36% of adult chickens were seropositive. By using a reverse transcription-PCR (RT-PCR) assay, 
we tested 21 bile samples from chickens with HS syndrome in California, Connecticut, New York, 
and Wisconsin for the presence of avian HEV RNA. Of the 21 bile samples, 12 were positive for 
30- to 35-nm HEV-like virus particles by electron microscopy (EM). A total of 11 of the 12 EM-
positive bile samples and 6 of the 9 EM-negative bile samples were positive for avian HEV RNA 
by RT-PCR. The sequences of a 372-bp region within the helicase gene of 11 avian HEV isolates 
were determined. Sequence analyses revealed that the 11 field isolates of avian HEV had 78 to 
100% nucleotide sequence identities to each other, 79 to 88% identities to the prototype avian 
HEV, 76 to 80% identities to chicken big liver and spleen disease virus, and 56 to 61% identities 
to other known strains of human and swine HEV. The data from this study indicated that, like 



swine and human HEVs, avian HEV isolates are genetically heterogenic and that avian HEV 
infection is enzoonotic in chicken flocks in the United States. 

 

Ratcliff, R. M., J. C. Doherty, et al. (2002). "Sensitive Detection of RNA Viruses Associated with 
Gastroenteritis by a Hanging-Drop Single-Tube Nested Reverse Transcription-PCR Method." J. 
Clin. Microbiol. 40(11): 4091-4099. 

 http://jcm.asm.org/cgi/content/abstract/40/11/4091  

 The detection of the human RNA viruses, calicivirus and astrovirus, requires high sensitivity and 
broad reactivity. A novel single-tube nested reverse transcription-PCR (RT-PCR) method is 
described here, in which all of the required reagents are included in the one tube; however, those 
required for the nested amplification are separated in a "hanging drop" in the cap to be introduced 
by centrifugation after the RT and first-round cDNA amplification steps. Broad reactivity was 
obtained by using primer cocktails covering the published sequence variation in the primer 
targets. The method was evaluated with clinical fecal samples from outbreak and sporadic cases. 
Norwalk-like virus types 1 and 2 and rotavirus were the causal agents in 10 of 12 outbreaks. A 
viral agent was detected in 44% of 197 samples from sporadic infections in patients presenting to 
community health centers and a children's hospital. Interestingly, whereas rotavirus was more 
common than astrovirus in patients presenting to the hospital (33 and 7.6%, respectively), the 
reverse was true for patients presenting to community health centers (4.2 and 34%, respectively). 
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of Porphyromonas gingivalis in Subgingival Plaque Samples." J. Clin. Microbiol. 41(11): 4950-
4954. 

 http://jcm.asm.org/cgi/content/abstract/41/11/4950  

 Porphyromonas gingivalis is a major pathogen in destructive periodontal disease in humans. 
Detection and quantification of this microorganism are relevant for diagnosis and treatment 
planning. The prevalence and quantity of P. gingivalis in subgingival plaque samples of 
periodontitis patients were determined by anaerobic culture and real-time PCR amplification of 
the 16S small-subunit rRNA gene. The PCR was performed with primers and a fluorescently 
labeled probe specific for the P. gingivalis 16S rRNA gene. By the real-time PCR assay, as few 
as 1 CFU of P. gingivalis could be detected. Subgingival plaque samples from 259 adult patients 
with severe periodontitis were analyzed. P. gingivalis was detected in 111 (43%) of the 259 
subgingival plaque samples by culture and in 138 (53%) samples by PCR. The sensitivity, 
specificity, and positive and negative predictive values of the real-time PCR were 100, 94, 94, 
and 100%, respectively. We conclude that real-time PCR confirms the results of quantitative 
culture of P. gingivalis and offers significant advantages with respect to the rapidity and sensitivity 
of detection of P. gingivalis in subgingival plaque samples. 

 

Chomel, B. B., A. C. Wey, et al. (2003). "Isolation of Bartonella washoensis from a Dog with Mitral Valve 
Endocarditis." J. Clin. Microbiol. 41(11): 5327-5332. 
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 We report the first documented case of Bartonella washoensis bacteremia in a dog with mitral 
valve endocarditis. B. washoensis was isolated in 1995 from a human patient with cardiac 



disease. The main reservoir species appears to be ground squirrels (Spermophilus beecheyi) in 
the western United States. Based on echocardiographic findings, a diagnosis of infective 
vegetative valvular mitral endocarditis was made in a spayed 12-year-old female Doberman 
pinscher. A year prior to presentation, the referring veterinarian had detected a heart murmur, 
which led to progressive dyspnea and a diagnosis of congestive heart failure the week before 
examination. One month after initial presentation, symptoms worsened. An emergency therapy 
for congestive heart failure was unsuccessfully implemented, and necropsy evaluation of the dog 
was not permitted. Indirect immunofluorescence tests showed that the dog was strongly 
seropositive (titer of 1:4,096) for several Bartonella antigens (B. vinsonii subsp. berkhoffii, B. 
clarridgeiae, and B. henselae), highly suggestive of Bartonella endocarditis. Standard aerobic and 
aerobic-anaerobic cultures were negative. However, a specific blood culture for Bartonella 
isolation grew a fastidious, gram-negative organism 7 days after being plated. Phenotypic and 
genotypic characterizations of the isolate, including partial sequencing of the citrate synthase 
(gltA), groEL, and 16S rRNA genes, indicated that this organism was identical to B. washoensis. 
The dog was seronegative for all tick-borne pathogens tested (Anaplasma phagocytophilum, 
Ehrlichia canis, and Rickettsia rickettsii), but the sample was highly positive for B. washoensis 
(titer of 1:8,192) and, according to indirect immunofluorescent-antibody assay, weakly positive for 
phase II Coxiella burnetii infection. 

 

Imada, Y., Y. Mori, et al. (2003). "Enzyme-Linked Immunosorbent Assay Employing a Recombinant 
Antigen for Detection of Protective Antibody against Swine Erysipelas." J. Clin. Microbiol. 41(11): 
5015-5021. 

 http://jcm.asm.org/cgi/content/abstract/41/11/5015  

 The specificities and sensitivities of five recombinant proteins of the surface protective antigen 
(SpaA) of Erysipelothrix rhusiopathiae were examined by indirect enzyme-linked immunosorbent 
assay (ELISA) with the aim of developing a reliable serological test for the detection of protective 
antibody against E. rhusiopathiae. Fully mature protein and the N-terminal 416 amino acids 
(SpaA416) showed sufficient antigenicities, and further examination was done with SpaA416 
because of its higher yield. The antibody titers of pigs experimentally immunized with commercial 
live vaccine and two types of inactivated vaccines clearly increased after immunization, and all 
pigs were completely protected against challenge with virulent strains. On the other hand, the 
antibody titers of nonimmunized control pigs remained very low until they were challenged, and 
all showed severe symptoms or subsequently died. Interference with the production of antibody 
against live vaccine by maternal antibody or porcine respiratory and reproductive syndrome virus 
infection 1 week after vaccination was also clearly detected. Because the ELISA titer correlated 
well with the protection results, the specificity and sensitivity of the ELISA were further evaluated 
with sera collected from pigs reared on 1 farm on which animals had acute septicemia, 2 farms 
on which the animals were infected or free from infection, and 10 farms on which the animals 
were vaccinated with live vaccine, among others. The ELISA titers clearly revealed the conditions 
of the herds. These results indicate that the SpaA416 ELISA is an effective method not only for 
evaluating pigs for the presence of protective antibody levels resulting from vaccination or 
maternal antibody but also for detecting antibody produced by natural infection. This test has 
important potential for the effective control of swine erysipelas. 

 

Karmali, M. A., M. Mascarenhas, et al. (2003). "Association of Genomic O Island 122 of Escherichia coli 
EDL 933 with Verocytotoxin-Producing Escherichia coli Seropathotypes That Are Linked to 
Epidemic and/or Serious Disease." J. Clin. Microbiol. 41(11): 4930-4940. 

 http://jcm.asm.org/cgi/content/abstract/41/11/4930  



 The distribution of EDL 933 O island 122 (OI-122) was investigated in 70 strains of Verocytotoxin-
producing Escherichia coli (VTEC) of multiple serotypes that were classified into five 
"seropathotypes" (A through E) based on the reported occurrence of serotypes in human disease, 
in outbreaks, and/or in the hemolytic-uremic syndrome (HUS). Seropathotype A comprised 10 
serotype O157:H7 and 3 serotype O157:NM strains. Seropathotype B (associated with outbreaks 
and HUS but less commonly than serotype O157:H7) comprised three strains each of serotypes 
O26:H11, O103:H2, O111:NM, O121:H19, and O145:NM. Seropathotype C comprised four 
strains each of serotypes O91:H21 and O113:H21 and eight strains of other serotypes that have 
been associated with sporadic HUS but not typically with outbreaks. Seropathotype D comprised 
14 strains of serotypes that have been associated with diarrhea but not with outbreaks or HUS, 
and seropathotype E comprised animal VTEC strains of serotypes not implicated in human 
disease. All strains were tested for four EDL 933 OI-122 virulence genes (Z4321, Z4326, Z4332, 
and Z4333) by PCR. Negative PCRs were confirmed by Southern hybridization. Overall, 28 
(40%) strains contained OI-122 (positive for all four virulence genes), 27 (38.6%) contained an 
"incomplete" OI-122 (positive for one to three genes), and 15 (21.4%) strains did not contain OI-
122. The seropathotype distribution of complete OI-122 was as follows: 100% for seropathotype 
A, 60% for B, 36% for C, 15% for D, and 0% for E. The differences in the frequency of OI-122 
between seropathotypes A, B, and C (associated with HUS) and seropathotypes D and E (not 
associated with HUS) and between seropathotypes A and B (associated with epidemic disease) 
and seropathotypes C, D, and E (not associated with epidemic disease) were highly significant (P 
< 0.0001). 
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Capture and Type-Specific Primer Extension." J. Clin. Microbiol. 41(11): 5153-5158. 

 http://jcm.asm.org/cgi/content/abstract/41/11/5153  

 Human group A rotavirus (HRV) is the major cause of severe gastroenteritis in infants worldwide. 
HRV shares the feature of a high degree of genetic diversity with many other RNA viruses, and 
therefore, genotyping of this organism is more complicated than genotyping of more stable DNA 
viruses. We describe a novel microarray-based method that allows high-throughput genotyping of 
RNA viruses with a high degree of polymorphism by multiplex capture and type-specific extension 
on microarrays. Denatured reverse transcription (RT)-PCR products derived from two outer 
capsid genes of clinical isolates of HRV were hybridized to immobilized capture oligonucleotides 
representing the most commonly occurring P and G genotypes on a microarray. Specific primer 
extension of the type-specific capture oligonucleotides was applied to incorporate the fluorescent 
nucleotide analogue cyanine 5-labeled dUTP as a detectable label. Laser scanning and 
fluorescence detection of the microarrays was followed by visual or computer-assisted 
interpretation of the fluorescence patterns generated on the microarrays. Initially, the method 
detected HRV in all 40 samples and correctly determined both the G and the P genotypes of 35 
of the 40 strains analyzed. After modification by inclusion of additional capture oligonucleotides 
specific for the initially unassigned genotypes, all genotypes could be correctly defined. The 
results of genotyping with the microarray fully agreed with the results obtained by nucleotide 
sequence analysis and sequence-specific multiplex RT-PCR. Owing to its robustness, simplicity, 
and general utility, the microarray-based method may gain wide applicability for the genotyping of 
microorganisms, including highly variable RNA and DNA viruses. 

 

Marty, F. M., D. H. Barouch, et al. (2003). "Disseminated Trichosporonosis Caused by Trichosporon 
loubieri." J. Clin. Microbiol. 41(11): 5317-5320. 

 http://jcm.asm.org/cgi/content/abstract/41/11/5317  



 Trichosporonosis is an emerging invasive fungal infection in immunosuppressed patients; a case 
of disseminated infection caused by Trichosporon loubieri presented confirms its role as a human 
pathogen. 

 

Menotti, J., G. Vilela, et al. (2003). "Comparison of PCR-Enzyme-Linked Immunosorbent Assay and Real-
Time PCR Assay for Diagnosis of an Unusual Case of Cerebral Toxoplasmosis in a Stem Cell 
Transplant Recipient." J. Clin. Microbiol. 41(11): 5313-5316. 

 http://jcm.asm.org/cgi/content/abstract/41/11/5313  

 A PCR-enzyme-linked immunosorbent assay and a real-time PCR assay were compared for 
diagnosis and follow-up of cerebral toxoplasmosis in a stem cell transplant recipient. The 
sensitivity of detection was similar for both assays but was higher when the assays were 
performed on buffy coat rather than on whole blood or serum. 

 

Mittelholzer, C., L. Englund, et al. (2003). "Detection and Sequence Analysis of Danish and Swedish 
Strains of Mink Astrovirus." J. Clin. Microbiol. 41(11): 5192-5194. 

 http://jcm.asm.org/cgi/content/abstract/41/11/5192  

 The sequences of mink astroviruses collected from 11 farms in Denmark and Sweden were 
analyzed and found to be homologous with one another but different from those of other 
astroviruses. A species-specific reverse transcriptase-PCR for mink astrovirus was established 
and shown to be suitable for the analysis of clinical samples. 

 

Sugiura, W., K. Shimada, et al. (2003). "Novel Enzyme-Linked Minisequence Assay for Genotypic 
Analysis of Human Immunodeficiency Virus Type 1 Drug Resistance." J. Clin. Microbiol. 41(11): 
4971-4979. 

 http://jcm.asm.org/cgi/content/abstract/41/11/4971  

 We constructed a novel tool for genotypic analysis of human immunodeficiency virus type 1 (HIV-
1) drug resistance by using an enzyme-linked minisequence assay (ELMA). ELMA is a 
combination of hybridization and a 1-base extension reaction, and we designed the assay to 
detect five mutations conferring nucleoside analogue resistance (M41L, D67N, K70R, T215Y, and 
M184V) and six mutations conferring protease inhibitor resistance (D30N, M46I, G48V, V82A, 
I84V, and L90M). At all detection points, ELMA demonstrated high sensitivity and specificity, 
sufficient for clinical use. Compared to that obtained by direct sequencing, the genotypic 
information obtained by ELMA is limited to the targeted loci for which it was designed. However, 
ELMA proves advantageous in several respects. The assay does not require expensive 
equipment, such as an autosequencer, and can be performed in regular clinical diagnostic 
laboratories. Therefore ELMA can be a candidate for a drug resistance monitoring assay to be 
introduced in developing countries. In addition, ELMA demonstrated higher sensitivity in the 
detection of minor resistant populations. We successfully detected a minor virus population (10%) 
by the assay. The high sensitivity and specificity of the assay recommend it as a first screening 
assay for drug resistance surveillance. 

 



Lo Cascio, G., M. Ligozzi, et al. (2004). "Utility of Molecular Identification in Opportunistic Mycotic 
Infections: a Case of Cutaneous Alternaria infectoria Infection in a Cardiac Transplant Recipient." 
J. Clin. Microbiol. 42(11): 5334-5336. 

 http://jcm.asm.org/cgi/content/abstract/42/11/5334  

 We report on a case of cutaneous infection caused by Alternaria infectoria in a cardiac transplant 
recipient. A rapid molecular diagnosis was obtained by sequence analysis of the internal 
transcribed spacer domain of the 5.8S ribosomal DNA region amplified from colonies developed 
on Sabouraud medium. Treatment consisted of a combination of systemic antifungal therapy, first 
with amphotericin B and then with itraconazole. 

 

Nadkarni, M. A., C. E. Caldon, et al. (2004). "Carious Dentine Provides a Habitat for a Complex Array of 
Novel Prevotella-Like Bacteria." J. Clin. Microbiol. 42(11): 5238-5244. 

 http://jcm.asm.org/cgi/content/abstract/42/11/5238  

 Previous analysis of the microbiology of advanced caries by culture and real-time PCR 
emphasized the high incidence and abundance of gram-negative anaerobic species, particularly 
Prevotella-like bacteria. The diversity of Prevotella-like bacteria was further explored by analyzing 
pooled bacterial DNA from lesions of carious dentine. This was achieved by amplification of a 
region of the 16S ribosomal DNA with a Prevotella genus-specific forward primer and a universal 
bacterial reverse primer, followed by cloning and sequencing. Cultured Prevotella species 
commonly associated with oral tissues constituted only 12% of the Prevotella clones isolated from 
advanced carious lesions. The remaining 88% consisted of a diverse range of phylotypes. These 
included five clusters of previously recognized but uncultured oral Prevotella spp. and a major 
cluster containing Prevotella-like bacteria most closely related to uncharacterized rumen bacteria. 
Cluster-specific primers were designed, and the numbers of bacteria within clusters were 
quantified by real-time PCR, confirming the abundance of these organisms. The data indicated 
that advanced dental caries provides a unique environment for a complex array of novel and 
uncultured Prevotella and Prevotella-like bacteria which, in some cases, may dominate the 
diverse polymicrobial community associated with the disease. 

 

O'Donnell, K., D. A. Sutton, et al. (2004). "Genetic Diversity of Human Pathogenic Members of the 
Fusarium oxysporum Complex Inferred from Multilocus DNA Sequence Data and Amplified 
Fragment Length Polymorphism Analyses: Evidence for the Recent Dispersion of a 
Geographically Widespread Clonal Lineage and Nosocomial Origin." J. Clin. Microbiol. 42(11): 
5109-5120. 

 http://jcm.asm.org/cgi/content/abstract/42/11/5109  

 Fusarium oxysporum is a phylogenetically diverse monophyletic complex of filamentous 
ascomycetous fungi that are responsible for localized and disseminated life-threatening 
opportunistic infections in immunocompetent and severely neutropenic patients, respectively. 
Although members of this complex were isolated from patients during a pseudoepidemic in San 
Antonio, Tex., and from patients and the water system in a Houston, Tex., hospital during the 
1990s, little is known about their genetic relatedness and population structure. This study was 
conducted to investigate the global genetic diversity and population biology of a comprehensive 
set of clinically important members of the F. oxysporum complex, focusing on the 33 isolates from 
patients at the San Antonio hospital and on strains isolated in the United States from the water 
systems of geographically distant hospitals in Texas, Maryland, and Washington, which were 



suspected as reservoirs of nosocomial fusariosis. In all, 18 environmental isolates and 88 isolates 
from patients spanning four continents were genotyped. The major finding of this study, based on 
concordant results from phylogenetic analyses of multilocus DNA sequence data and amplified 
fragment length polymorphisms, is that a recently dispersed, geographically widespread clonal 
lineage is responsible for over 70% of all clinical isolates investigated, including all of those 
associated with the pseudoepidemic in San Antonio. Moreover, strains of the clonal lineage 
recovered from patients were conclusively shown to genetically match those isolated from the 
hospital water systems of three U.S. hospitals, providing support for the hypothesis that hospitals 
may serve as a reservoir for nosocomial fusarial infections. 

 

Nijhuis, M., N. van Maarseveen, et al. (2002). "Rapid and Sensitive Routine Detection of All Members of 
the Genus Enterovirus in Different Clinical Specimens by Real-Time PCR." J. Clin. Microbiol. 
40(10): 3666-3670. 

 http://jcm.asm.org/cgi/content/abstract/40/10/3666  

 We developed a rapid and sensitive method for the routine detection of all members of the 
enterovirus genus in different clinical specimens by using real-time TaqMan quantitative PCR. 
Multiple primer and probe sets were selected in the highly conserved 5'-untranslated region of the 
enterovirus genome. Our assay detected all 60 different enterovirus species tested, whereas no 
reactivity was observed with the viruses from the other genera of the picornaviridae family, e.g., 
hepatovirus and parechovirus. Weak cross-reactivity was observed with 7 of the 90 different high-
titer rhinovirus stocks but not with rhinovirus-positive clinical isolates. Analysis of a well-
characterized reference panel containing different enteroviruses at various concentrations 
demon-strated that the enterovirus real-time TaqMan PCR is as sensitive as most of the currently 
used molecular detection assays. Evaluation of clinical isolates demonstrated that the assay is 
more sensitive than the "gold standard" method, i.e., viral culture. Moreover, the PCR assay can 
be used on different clinical specimens, such as plasma, serum, nose and throat swabs, 
cerebrospinal fluid, and bronchoalveolar lavage, without apparent inhibition. Our data 
demonstrate that the real-time TaqMan PCR is a rapid and sensitive assay for the detection of 
enterovirus infection. The assay has a robust character and is easily standardized, which makes 
it an excellent alternative for the conventional time-consuming viral culture. 
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40(10): 3741-3749. 
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 The phenotypic and genotypic characteristics of Neisseria gonorrhoeae strains fluctuate over time 
both locally and globally, and highly discriminative and precise characterization of the strains is 
essential. Conventional characterization of N. gonorrhoeae strains for epidemiological purposes 
is mostly based on phenotypic methods, which have some inherent limitations. In the present 
study sequence analysis of porB1b gene sequences was used for examination of the genetic 
relationships among N. gonorrhoeae strains. Substantial genetic heterogeneity was identified in 
the porB genes of serovar IB-2 isolates (8.1% of the nucleotide sites were polymorphic) and 
serovar IB-3 isolates (5.2% of the nucleotide sites were polymorphic) as well as between isolates 
of different serovars. The highest degree of diversity was identified in the gene segments 
encoding the surface-exposed loops of the mature PorB protein. Phylogenetic analysis of the 
porB1b gene sequences confirmed previous findings that have indicated the circulation of one N. 
gonorrhoeae strain each of serovar IB-2 and serovar IB-3 in the Swedish community. These 
strains caused the majority of the cases in two domestic core groups comprising homosexual 



men and young heterosexuals, respectively, and were also detected in other patients. The 
phylogenetic analyses of porB gene sequences in the present study showed congruence, but not 
complete identity, with previous results obtained by pulsed-field gel electrophoresis of the same 
isolates. In conclusion, porB gene sequencing can be used as a molecular epidemiological tool 
for examination of genetic relationships among emerging and circulating N. gonorrhoeae strains, 
as well as for confirmation or discrimination of clusters of gonorrhea cases. 

 

Wang, G., C. G. Clark, et al. (2002). "Detection in Escherichia coli of the Genes Encoding the Major 
Virulence Factors, the Genes Defining the O157:H7 Serotype, and Components of the Type 2 
Shiga Toxin Family by Multiplex PCR." J. Clin. Microbiol. 40(10): 3613-3619. 

 http://jcm.asm.org/cgi/content/abstract/40/10/3613  

 Strains of Shiga toxin-producing Escherichia coli (STEC) have been associated with outbreaks of 
diarrhea, hemorrhagic colitis, and hemolytic-uremic syndrome in humans. Most clinical signs of 
disease arise as a consequence of the production of Shiga toxin 1 (Stx1), Stx2 or combinations of 
these toxins. Other major virulence factors include enterohemorrhagic E. coli hemolysin (EHEC 
hlyA), and intimin, the product of the eaeA gene that is involved in the attaching and effacing 
adherence phenotype. In this study, a series of multiplex-PCR assays were developed to detect 
the eight most-important E. coli genes associated with virulence, two that define the serotype and 
therefore the identity of the organism, and a built-in gene detection control. Those genes detected 
were stx1, stx2, stx2c, stx2d, stx2e, stx2f, EHEC hlyA, and eaeA, as well as rfbE, which encodes 
the E. coli O157 serotype; fliC, which encodes the E. coli flagellum H7 serotype; and the E. coli 
16S rRNA, which was included as an internal control. A total of 129 E. coli strains, including 81 
that were O157:H7, 10 that were O157:non-H7, and 38 that were non-O157 isolates, were 
investigated. Among the 129 samples, 101 (78.3%) were stx positive, while 28 (21.7%) were 
lacked stx. Of these 129 isolates, 92 (71.3%) were EHEC hlyA positive and 96 (74.4%) were 
eaeA positive. All STEC strains were identified by this procedure. In addition, all Stx2 subtypes, 
which had been initially identified by PCR-restriction fragment length polymorphism, were 
identified by this method. A particular strength of the assay was the identification of these 11 
genes without the need to use restriction enzyme digestion. The proposed method is a simple, 
reliable, and rapid procedure that can detect the major virulence factors of E. coli while 
differentiating O157:H7 from non-O157 isolates. 
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 For DNA differential diagnosis of human Taenia cestodes, a base excision sequence scanning 
thymine-base method using the cytochrome c oxidase subunit I and cytochrome b genes as 
targets was used. The characteristic thymine-base peak profiles provide four distinct types, 
unique for T. saginata, T. asiatica, and two genotypes of T. solium. This approach provides a 
useful tool for the identification and diagnosis of human taeniid cestodes without DNA sequencing 
if nucleotide sequence databases are available. 
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 Resistance to macrolides in staphylococci may be due to active efflux (encoded by msrA) or 
ribosomal target modification (macrolide-lincosamide-streptogramin B [MLSB] resistance; usually 
encoded by ermA or ermC). MLSB resistance is either constitutive or inducible following exposure 
to a macrolide. Induction tests utilize closely approximated erythromycin and clindamycin disks; 
the flattening of the clindamycin zone adjacent to the erythromycin disk indicates inducible MLSB 
resistance. The present study reassessed the reliability of placing erythromycin and clindamycin 
disks in adjacent positions (26 to 28 mm apart) in a standard disk dispenser, compared to 
distances of 15 or 20 mm. A group of 130 clinical isolates of Staphylococcus aureus and 100 
isolates of erythromycin-resistant coagulase-negative staphylococci (CNS) were examined by 
disk approximation; all CNS isolates and a subset of S. aureus isolates were examined by PCR 
for ermA, ermC, and msrA. Of 114 erythromycin-resistant S. aureus isolates, 39 demonstrated 
constitutive resistance to clindamycin, while 33 showed inducible resistance by disk 
approximation at all three distances. Only one isolate failed to clearly demonstrate induction at 26 
mm. Of 82 erythromycin-resistant CNS isolates that contained ermA or ermC, 57 demonstrated 
constitutive clindamycin resistance, and 25 demonstrated inducible resistance, at 20 and 26 mm. 
None of the 42 S. aureus isolates or 18 CNS isolates containing only msrA and none of the 
erythromycin-susceptible isolates yielded positive disk approximation tests. Simple placement of 
erythromycin and clindamycin disks at a distance achieved with a standard disk dispenser 
allowed detection of 97% of S. aureus strains and 100% of CNS strains with inducible MLSB 
resistance in this study. 

 

Herpers, B. L., B. M. de Jongh, et al. (2003). "Real-Time PCR Assay Targets the 23S-5S Spacer for 
Direct Detection and Differentiation of Legionella spp. and Legionella pneumophila." J. Clin. 
Microbiol. 41(10): 4815-4816. 

 http://jcm.asm.org/cgi/content/abstract/41/10/4815  

 A real-time PCR for the ABI Prism 7000 system targeting the 23S-5S spacer of Legionella spp. 
was developed. Simultaneous detection and differentiation of Legionella spp. and Legionella 
pneumophila within 90 min and without post-PCR melting-curve analysis was achieved using two 
TaqMan probes. In sputum samples from 23 controls and 17 patients with legionellosis, defined 
by positive culture, urinary antigen testing, or seroconversion, 94% sensitivity and 100% 
specificity were observed. 
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 Staphylococcus aureus is one of the most significant pathogens causing nosocomial and 
community-acquired infections. Among the secreted staphylococcal virulence factors, there is a 
growing list of enterotoxins which can induce gastroenteric syndrome and toxic shock syndrome. 
Here, we developed a real-time fluorescence PCR assay (TaqMan PCR) for the detection of 
genes encoding staphylococcal enterotoxins A, B, C1, and D (SEA, SEB, SEC1, and SED) of S. 
aureus as well as the mecA gene encoding methicillin resistance and the femB gene as a specific 
genomic marker for S. aureus. SEA to SED were selected because they are the four classically 
described enterotoxins of S. aureus and because they were detected by latex agglutination. In 



order to evaluate the reliability of TaqMan PCR, we investigated 93 isolates of S. aureus derived 
from patients at our hospital over 5 months and compared the results with data obtained by a 
commerciall available reversed passive latex agglutination assay (SET-RPLA) for these isolates. 
Thirteen enterotoxin genes were detected by TaqMan PCR; however, no proteins expressed by 
these genes were detected by SET-RPLA. As a result, more isolates of S. aureus (n = 44) were 
found positive by TaqMan PCR for one or more enterotoxin genes than by SET-RPLA for the 
respective proteins expressed by these genes (n = 40). We conclude that TaqMan PCR is more 
sensitive because it offers the possibility for determining enterotoxins on a genotypic basis. 
Additionally, the assay allows the parallel detection of genes for SEA to SED and methicillin 
resistance in S. aureus. Furthermore, real-time PCR is well suited for screening large numbers of 
samples at the same time, allowing rapid, reliable, efficient, and cost-saving routine laboratory 
diagnosis. 
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Microbiol. 41(10): 4617-4622. 

 http://jcm.asm.org/cgi/content/abstract/41/10/4617  

 To investigate the species distribution of Ehrlichia present in Missouri dogs, we tested 78 dogs 
suspected of having acute ehrlichiosis and 10 healthy dogs. Blood from each dog was screened 
with a broad-range 16S rRNA gene PCR assay that detects known pathogenic species of 
Ehrlichia and Anaplasma. The species was determined by using species-specific PCR assays 
and nucleotide sequencing. Ehrlichia antibody testing was performed by using an indirect 
immunofluorescence assay with Ehrlichia chaffeensis as the antigenic substrate. The broad-
range assay detected Ehrlichia or Anaplasma DNA in 20 (26%) of the symptomatic dogs and 2 
(20%) of the asymptomatic dogs. E. ewingii accounted for 20 (91%), and E. chaffeensis 
accounted for 1 (5%) of the positives. Anaplasma phagocytophilum DNA was detected in one 
dog, and the sequences of regions of the 16S rRNA gene and the groESL operon amplified from 
the blood of this dog matched the published sequences of this organism. Antibodies reactive with 
E. chaffeensis were detected in 14 (67%) of the 21 PCR-positive dogs and in 12 (19%) of the 64 
PCR-negative dogs. Combining the results of PCR and serology indicated that 33 (39%) of 85 
evaluable dogs had evidence of past or current Ehrlichia infection. We conclude that E. ewingii is 
the predominant etiologic agent of canine ehrlichiosis in the areas of Missouri included in this 
survey. E. canis, a widely recognized agent of canine ehrlichiosis, was not detected in any 
animal. The finding of E. ewingii in asymptomatic dogs suggests that dogs could be a reservoir 
for this Ehrlichia species. 
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 More sensitive assays for human immunodeficiency virus type 1 (HIV-1) RNA are needed to 
detect, quantify, and characterize persistent viremia in patients who are receiving antiretroviral 
therapy and whose plasma HIV-1 RNA levels are suppressed to less than 50 to 75 copies/ml. We 
therefore developed an internally controlled real-time reverse transcriptase-initiated PCR assay 
that quantifies HIV-1 RNA concentrations down to 1 copy per ml of plasma. This assay with 
single-copy sensitivity (the single-copy assay) generates a reproducible linear regression plot of 
input copy number versus threshold cycle by using HIV-1 RNA transcripts at copy numbers 
ranging from 1 to 106 per reaction mixture. The single-copy assay was compared to the 
ultrasensitive AMPLICOR HIV-1 MONITOR assay and a more sensitive modification of the 



ultrasensitive assay by repeatedly testing a low-copy-number panel containing 200 to 0.781 
copies of HIV-1 RNA per ml of plasma. This comparison showed that the single-copy assay had a 
greater sensitivity than the other assays and was the only assay that detected HIV-1 RNA at 
levels as low as 0.781 copies/ml. Testing of plasma samples from 15 patients who were receiving 
antiretroviral therapy and who had <75 HIV-1 RNA copies/ml revealed persistent viremia in all 15 
patients, with HIV-1 RNA levels ranging from 1 to 32 copies/ml (median, 13 copies/ml). The 
greater sensitivity of the single-copy assay should allow better characterization of persistent 
viremia in patients who are receiving antiretroviral therapy and whose HIV-1 RNA levels are 
suppressed to below the detection limits of present assays. 

 

Paule, S. M., W. E. Trick, et al. (2003). "Comparison of PCR Assay to Culture for Surveillance Detection 
of Vancomycin-Resistant Enterococci." J. Clin. Microbiol. 41(10): 4805-4807. 

 http://jcm.asm.org/cgi/content/abstract/41/10/4805  

 Direct multiplex PCR assay using vanA and vanB primers, which provides rapid results, was 
more sensitive than culture on selective media for samples collected by rectal swab (20 of 46 
versus 8 of 46; P < 0.001) or perianal swab (17 of 58 versus 12 of 58; P = 0.059) for the detection 
of gastrointestinal colonization by vancomycin-resistant enterococci. 

 

Yam, W. C., K. H. Chan, et al. (2003). "Evaluation of Reverse Transcription-PCR Assays for Rapid 
Diagnosis of Severe Acute Respiratory Syndrome Associated with a Novel Coronavirus." J. Clin. 
Microbiol. 41(10): 4521-4524. 

 http://jcm.asm.org/cgi/content/abstract/41/10/4521  

 The reverse transcription (RT)-PCR protocols of two World Health Organization (WHO) severe 
acute respiratory syndrome (SARS) network laboratories (WHO SARS network laboratories at 
The University of Hong Kong [WHO-HKU] and at the Bernhard-Nocht Institute in Hamburg, 
Germany [WHO-Hamburg]) were evaluated for rapid diagnosis of a novel coronavirus (CoV) 
associated with SARS in Hong Kong. A total of 303 clinical specimens were collected from 163 
patients suspected to have SARS. The end point of both WHO-HKU and WHO-Hamburg RT-
PCR assays was determined to be 0.1 50% tissue culture infective dose. Using seroconversion to 
CoV as the "gold standard" for SARS CoV diagnosis, WHO-HKU and WHO-Hamburg RT-PCR 
assays exhibited diagnostic sensitivities of 61 and 68% (nasopharyngeal aspirate specimens), 65 
and 72% (throat swab specimens), 50 and 54% (urine specimens), and 58 and 63% (stool 
specimens), respectively, with an overall specificity of 100%. For patients confirmed to have 
SARS CoV and from whom two or more respiratory specimens were collected, testing the second 
specimen increased the sensitivity from 64 and 71% to 75 and 79% for the WHO-HKU and WHO-
Hamburg RT-PCR assays, respectively. Testing more than one respiratory specimen will 
maximize the sensitivity of PCR assays for SARS CoV. 

 

Lindstrom, A., J. Odeberg, et al. (2004). "Pyrosequencing for Detection of Lamivudine-Resistant Hepatitis 
B Virus." J. Clin. Microbiol. 42(10): 4788-4795. 

 http://jcm.asm.org/cgi/content/abstract/42/10/4788  

 Chronic hepatitis B virus (HBV) infection can cause severe liver disease, including cirrhosis and 
hepatocellular carcinoma. Lamivudine is a relatively recent alternative to alpha interferon for the 



treatment of HBV infection, but unfortunately, resistance to lamivudine commonly develops during 
monotherapy. Lamivudine-resistant HBV mutants display specific mutations in the YMDD 
(tyrosine, methionine, aspartate, aspartate) motif of the viral polymerase (reverse transcriptase 
[rt]), which is the catalytic site of the enzyme, i.e., methionine 204 to isoleucine (rtM204I) or valine 
(rtM204V). The latter mutation is often accompanied by a compensatory leucine-to-methionine 
change at codon 180 (rtL180M). In the present study, a novel sequencing method, 
pyrosequencing, was applied to the detection of lamivudine resistance mutations and was 
compared with direct Sanger sequencing. The new pyrosequencing method had advantages in 
terms of throughput. Experiments with mixtures of wild-type and resistant viruses indicated that 
pyrosequencing can detect minor sequence variants in heterogeneous virus populations. The 
new pyrosequencing method was evaluated with a small number of patient samples, and the 
results showed that the method could be a useful tool for the detection of lamivudine resistance in 
the clinical setting. 

 

Ma, L. and D. H. Martin (2004). "Single-Nucleotide Polymorphisms in the rRNA Operon and Variable 
Numbers of Tandem Repeats in the Lipoprotein Gene among Mycoplasma genitalium Strains 
from Clinical Specimens." J. Clin. Microbiol. 42(10): 4876-4878. 

 http://jcm.asm.org/cgi/content/abstract/42/10/4876  

 We characterized the single-nucleotide polymorphisms in the rRNA operon and variable numbers 
of tandem repeats in the lipoprotein gene MG309 among Mycoplasma genitalium strains from 
clinical specimens by PCR and sequencing. Analysis of 31 M. genitalium-infected patient 
specimens and 7 American Type Culture Collection strains identified six types of rRNA 
sequences and 11 different numbers of MG309 repeats. Examination of sequential specimens 
from 10 patients showed that these genotypes were stable for at least 5 weeks. These data 
suggest the potential usefulness of the rRNA genotypes and the MG309 repeats for genotyping of 
M. genitalium. 

 

Pang, X., B. Lee, et al. (2004). "Evaluation and Validation of Real-Time Reverse Transcription-PCR 
Assay Using the LightCycler System for Detection and Quantitation of Norovirus." J. Clin. 
Microbiol. 42(10): 4679-4685. 

 http://jcm.asm.org/cgi/content/abstract/42/10/4679  

 We developed an assay for the detection and quantitation of norovirus with the LightCycler SYBR 
Green-based real-time reverse transcription-PCR (real-time LC RT-PCR) and previously 
published primers in the capsid and the polymerase gene. One hundred thirty-two stool 
specimens from the Provincial Laboratory for Public Health (Microbiology), Alberta, Canada, and 
the Centers for Disease Control and Prevention, Atlanta, Ga., were used to validate the new 
assay. The samples were collected from patients involved in outbreaks of acute gastroenteritis or 
children who presented with sporadic gastroenteritis. The real-time LC RT-PCR assay detected 
norovirus strains from three genogroup I (G-I) clusters (G-I/1, G-I/2, and G-I/3) and 10 genogroup 
II (G-II) clusters (G-II/1, G-II/2, G-II/3, G-II/4, G-II/6, G-II/7, G-II/10, G-II/12, G-II/15, and G-II/16). 
There was 100% concordance with the results from 58 stool specimens which tested positive by 
conventional RT-PCR assays. By dilution analysis, the real-time LC RT-PCR was 10,000 times 
more sensitive than the conventional RT-PCR. The new assay increased the number of samples 
in which noroviruses were detected by 19%. The real-time LC RT-PCR had a wide dynamic 
range, detecting from 5 to 5 x 106 copies of RNA per reaction, resulting in a theoretical lower limit 
of detection of 25,000 copies of RNA per g of stool. No cross-reactions were found with 
specimens containing sapovirus, rotavirus, astrovirus, and adenovirus. Because of the high 
sensitivity and specificity of the assay with a relatively rapid and simple procedure, the real-time 



LC RT-PCR will be useful as a routine assay for the clinical diagnosis of norovirus infection. 

 

Schlicht, M. J., S. D. Lovrich, et al. (2004). "High Prevalence of Genital Mycoplasmas among Sexually 
Active Young Adults with Urethritis or Cervicitis Symptoms in La Crosse, Wisconsin." J. Clin. 
Microbiol. 42(10): 4636-4640. 

 http://jcm.asm.org/cgi/content/abstract/42/10/4636  

 Sexually active young adults in the small college town of La Crosse, Wisconsin, were evaluated 
for conventional sexually transmitted pathogens and tested for infections with mycoplasmas. The 
prevalence in 65 symptomatic men or women and 137 healthy volunteers (67 men and 70 
women) was compared. Urine specimens from both cohorts were tested by ligase chain reaction 
for Chlamydia trachomatis or Neisseria gonorrhoeae. In addition, the urethral or cervical swabs 
from the symptomatic subjects were tested by PCR for Mycoplasma genitalium and cultured for 
Mycoplasma hominis and the ureaplasmas. The results confirmed a relatively low prevalence of 
gonorrhea among symptomatic men (12%) and chlamydia among symptomatic men (15%) and 
normal women (3%). In contrast, infections with mycoplasmas, especially the ureaplasmas 
(57%), were common and the organisms were the only potential sexually transmitted pathogen 
detected in 40 (62%) symptomatic subjects. Because of the high prevalence, we also evaluated 
urethral swabs from an additional 25 normal female volunteers and recovered ureaplasmas from 
4 (16%) subjects. Additionally, the participants rarely used protection during sexual intercourse 
and some symptomatic subjects apparently acquired their infections despite using condoms 
regularly. The findings demonstrate a strong association between abnormal urogenital findings 
and detection of myoplasmas, particularly ureaplasmas, and suggest the infections will remain 
common. 

 

Suchodolski, J. S., C. G. Ruaux, et al. (2004). "Application of Molecular Fingerprinting for Qualitative 
Assessment of Small-Intestinal Bacterial Diversity in Dogs." J. Clin. Microbiol. 42(10): 4702-4708. 

 http://jcm.asm.org/cgi/content/abstract/42/10/4702  

 The aims of this study were to evaluate the use of molecular fingerprinting for assessment of 
bacterial diversity in canine duodenal juice and to evaluate the variation in the small intestinal 
microflora at repeated sampling. Two groups of dogs were used. Duodenal juice was collected 
from eight dogs euthanized for an unrelated project (group 1). Duodenal juice was also collected 
endoscopically from six dogs at weekly intervals for a total of 3 weeks (group 2). The variable V6-
V8 region of bacterial 16S ribosomal DNA was amplified, and PCR amplicons separated by 
denaturing gradient gel electrophoresis (DGGE). The reproducibility of DGGE profiles and 
variations in bacterial diversity between dogs were evaluated by comparing similarity indices 
(Dice's coefficient; 100% represents complete identity) of DGGE profiles from group 1 dogs. 
Weekly variations in the flora of the small intestine were evaluated by comparison of DGGE 
profiles from different time points within the same individuals in group 2. The mean ({+/-} standard 
deviation) similarity of DGGE profiles of duodenal juice between the dogs in group 1 was 38.3 {+/-
} 15.7% (range, 12.5 to 76.65%). There was a significantly higher variation in DGGE profiles 
between different dogs than between duplicates obtained from the same dog (P < 0.0001). 
DGGE profiles from samples collected at different time points varied within individuals, possibly 
due to variation over time or slight variation in sampling location. DGGE profiles indicate that 
dogs have a highly diverse microflora of the small intestine, with marked differences between 
individual dogs. 

 



Wang, J.-Y., L.-N. Lee, et al. (2004). "Performance Assessment of a Nested-PCR Assay (the RAPID 
BAP-MTB) and the BD ProbeTec ET System for Detection of Mycobacterium tuberculosis in 
Clinical Specimens." J. Clin. Microbiol. 42(10): 4599-4603. 

 http://jcm.asm.org/cgi/content/abstract/42/10/4599  

 The performance of a nested PCR-based assay (the RAPID BAP-MTB; AsiaGen, Taichung, 
Taiwan) and the BD ProbeTec ET (DTB) system (Becton Dickinson, Sparks, Md.) for detection of 
Mycobacterium tuberculosis was evaluated with 600 consecutive clinical samples. These 
samples, including 552 respiratory specimens and 48 nonrespiratory specimens, were collected 
from 333 patients treated at National Taiwan University Hospital from September to October 
2003. The results of both assays were compared to the gold standard of combined culture results 
and clinical diagnosis. The overall sensitivity and specificity of the RAPID BAP-MTB assay for 
respiratory specimens were 66.7% and 97.2%, respectively, and for the DTB assay they were 
56.7% and 95.3%, respectively. The positive and negative predictive values for the RAPID BAP-
MTB were 74.1% and 96.0%, respectively, and for the DTB assay they were 59.6% and 94.7%, 
respectively. For smear-negative samples, the sensitivity of the RAPID BAP-MTB and DTB 
assays was 57.1% and 40.5%, respectively. The RAPID BAP-MTB assay produced 14 false-
positive results in 14 samples, including one of the six samples yielding Mycobacterium 
abscessus, one of the six samples yielding Mycobacterium avium intracellulare, one sample from 
a patient with a history of pulmonary tuberculosis with complete treatment, and three samples 
from three patients with a previous diagnosis of tuberculosis who were under treatment at the 
time of specimen collection. Among the 48 nonrespiratory specimens, the RAPID BAP-MTB 
assay was positive in one biopsy sample from a patient with lumbar tuberculous spondylitis and 
one pus sample from a patient with tuberculous cervical lymphadenopathy. Our results showed 
that the RAPID BAP-MTB assay is better than the DTB assay for both respiratory specimens and 
nonrespiratory specimens. The overall time for processing this assay is only 5 h. In addition, its 
diagnostic accuracy in smear-negative samples is as high as in smear-positive samples. 

 

Brinkman, J. A., W. E. Jones, et al. (2002). "Detection of Human Papillomavirus DNA in Urine Specimens 
from Human Immunodeficiency Virus-Positive Women." J. Clin. Microbiol. 40(9): 3155-3161. 

 http://jcm.asm.org/cgi/content/abstract/40/9/3155  

 Human immunodeficiency virus (HIV)-positive women may represent one of the fastest-growing 
populations at risk for acquiring cervical cancer and thus require frequent screening. The purpose 
of the present studies was to validate a PCR-based urine assay by comparing detection and 
genotyping of human papillomavirus (HPV) DNA in urine samples and matching cervical swab 
specimens of HIV-positive women. Despite a difference in amplifiability, the prevalence of any 
HPV genotype (58% for the cervical swab specimens and 48% for the urine specimens) was not 
significantly different in this population. The levels of concordance were 70, 71, and 78% for 
detection of any HPV type, any high-risk HPV type, or any low-risk HPV type in the two specimen 
types, respectively. While instances of discordant detection were greater for the cervical swab 
specimens than for the urine specimens, this was not statistically significant. The distributions of 
HPV genotypes were similar in the cervix and the urine for the majority of types examined. 
Importantly, detection of HPV DNA in urine was associated with an abnormal Papanicolaou 
smear to the same extent that detection of HPV DNA in a cervical swab specimen was. These 
data provide preliminary support for the proposal to use urine testing as a primary or secondary 
screening tool for cervical cancer in HIV-positive women or as an epidemiological tool. Additional 
studies with larger sample sizes must be conducted in order to further verify these findings. 

 

Klieforth, R., G. Maalouf, et al. (2002). "Malignant Catarrhal Fever-Like Disease in Barbary Red Deer 



(Cervus elaphus barbarus) Naturally Infected with a Virus Resembling Alcelaphine Herpesvirus 
2." J. Clin. Microbiol. 40(9): 3381-3390. 

 http://jcm.asm.org/cgi/content/abstract/40/9/3381  

 Eight Barbary red deer (Cervus elaphus barbarus) developed clinical signs suggestive of 
malignant catarrhal fever (MCF) over a 28-day period. These animals were housed outdoors with 
four other species of ruminants. Affected red deer had lethargy, ocular signs, and nasal discharge 
and were euthanatized within 48 h. Lesions included ulcers of the muzzle, lips, and oral cavity 
associated with infiltrates of neutrophils and lymphocytes. Serologically, six of seven red deer 
tested during the outbreak were positive by competitive enzyme-linked immunosorbent assay for 
antibodies to a shared MCF virus antigen. PCR using oligonucleotide primers designed for a 
conserved protein of alcelaphine herpesviruses 1 (AlHV-1) and 2 (AlHV-2) and for conserved 
regions of a herpesvirus DNA polymerase gene was positive for tissues from all eight clinically 
affected animals and negative for eight out of eight red deer without clinical signs of MCF. DNA 
sequencing of PCR amplicons from the diseased red deer indicated that they were infected with a 
novel herpesvirus closely related to AlHV-2; immunohistochemistry using polyclonal anti-AlHV-2 
serum and in situ hybridization demonstrated the presence of virus within salivary glands 
adjacent to oral lesions of affected animals. A survey of other ruminants near the outbreak 
subsequently showed that normal Jackson's hartebeest (Alcelaphus buselaphus jacksoni) that 
were cohoused with the diseased red deer were infected with the same virus and were shedding 
the virus in nasal excretions. These findings suggest that a herpesvirus closely related to AlHV-2 
caused the MCF-like disease epizootic in Barbary red deer and that the virus may have originated 
from Jackson's hartebeest. 

 

Smole, S. C., F. McAleese, et al. (2002). "Clinical and Epidemiological Correlates of Genotypes within the 
Mycobacterium avium Complex Defined by Restriction and Sequence Analysis of hsp65." J. Clin. 
Microbiol. 40(9): 3374-3380. 

 http://jcm.asm.org/cgi/content/abstract/40/9/3374  

 Species identification of isolates of the Mycobacterium avium complex (MAC) remains a difficult 
task. Although M. avium and Mycobacterium intracellulare can be identified with expensive, 
commercially available probes, many MAC isolates remain unresolved, including those 
representing Mycobacterium lentiflavum as well as other potentially undefined species. PCR 
restriction analysis (PRA) of the hsp65 gene has been proposed as a rapid and inexpensive 
approach. We applied PRA to 278 MAC isolates, including 126 from blood of human 
immunodeficiency virus (HIV)-infected patients, 59 from sputum of HIV-negative patients with 
chronic obstructive pulmonary disease, 88 from environmental sources, and 5 pulmonary isolates 
from a different study. A total of 15 different PRA patterns were observed. For 27 representative 
isolates, a 441-bp fragment of the hsp65 gene was sequenced; based on 54 polymorphic sites, 
18 different alleles were defined, including 12 alleles not previously reported. Species and 
phylogenetic relationships were more accurately defined by sequencing than by PRA or 
commercial probe. The distribution of PRA types and, by implication, phylogenetic lineages 
among blood isolates was significantly different from that for pulmonary and environmental 
isolates, suggesting that particular lineages have appreciably greater virulence and invasive 
potential. 
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Identification to Species Level of Bacterial Pathogens." J. Clin. Microbiol. 40(9): 3449-3454. 



 http://jcm.asm.org/cgi/content/abstract/40/9/3449  

 We describe a novel adaptation of the TaqMan PCR assay which potentially allows for highly 
sensitive detection of any eubacterial species with simultaneous species identification. Our 
system relies on a unique multiprobe design in which a single set of highly conserved sequences 
encoded by the 16S rRNA gene serves as the primer pair and is used in combination with both an 
internal highly conserved sequence, the universal probe, and an internal variable region, the 
species-specific probe. A pre-PCR ultrafiltration step effectively decontaminates or removes 
background DNA. The TaqMan system described reliabAly detected 14 common bacterial 
species with a detection limit of 50 fg. Further, highly sensitive and specific pathogen detection 
was demonstrated with a prototype species-specific probe designed to detect Staphylococcus 
aureus. This assay has broad potential in the clinical arena for rapid and specific diagnosis of 
infectious diseases. 

 

Birkenheuer, A. J., M. G. Levy, et al. (2003). "Development and Evaluation of a Seminested PCR for 
Detection and Differentiation of Babesia gibsoni (Asian Genotype) and B. canis DNA in Canine 
Blood Samples." J. Clin. Microbiol. 41(9): 4172-4177. 

 http://jcm.asm.org/cgi/content/abstract/41/9/4172  

 Canine babesiosis has recently been recognized as an emerging infectious disease of dogs in 
North America. We sought to develop a seminested PCR to detect and differentiate Babesia 
gibsoni (Asian genotype), B. canis subsp. vogeli, B. canis subsp. canis, and B. canis subsp. rossi 
DNA in canine blood samples. An outer primer pair was designed to amplify an [~]340-bp 
fragment of the 18S rRNA genes from B. gibsoni (Asian genotype), B. canis subsp. vogeli, B. 
canis subsp. rossi, and B. canis subsp. canis but not mammalian DNA. Forward primers were 
designed that would specifically amplify a smaller fragment from each organism in a seminested 
PCR. The practical limit of detection was 50 organisms/ml of mock-infected EDTA anticoagulated 
whole blood. The primer pair also amplified an [~]370-bp fragment of the B. gibsoni 
(USA/California genotype) 18S rRNA gene from the blood of an experimentally infected dog with 
a high percentage of parasitemia. Amplicons were not detected when DNA extracted from the 
blood of a dog that was naturally infected with Theileria annae at a low percentage of parasitemia 
was amplified. Due to limited sensitivity, this test is not recommended for the routine diagnosis of 
B. gibsoni (USA/California genotype) or T. annae. The PCR test did not amplify Toxoplasma 
gondii, Neospora caninum, Leishmania infantum, Cryptosporidium parvum, or canine DNA under 
any of the conditions tested. The seminested PCR test was able to detect and discriminate B. 
gibsoni (Asian genotype), B. canis subsp. vogeli, B. canis subsp. canis, and B. canis subsp. rossi 
DNA in blood samples from infected dogs. 

 

Bosshard, P. P., S. Abels, et al. (2003). "Ribosomal DNA Sequencing for Identification of Aerobic Gram-
Positive Rods in the Clinical Laboratory (an 18-Month Evaluation)." J. Clin. Microbiol. 41(9): 4134-
4140. 

 http://jcm.asm.org/cgi/content/abstract/41/9/4134  

 We have evaluated over a period of 18 months the use of 16S ribosomal DNA (rDNA) sequence 
analysis as a means of identifying aerobic gram-positive rods in the clinical laboratory. Two 
collections of strains were studied: (i) 37 clinical strains of gram-positive rods well identified by 
phenotypic tests, and (ii) 136 clinical isolates difficult to identify by standard microbiological 
investigations, i.e., identification at the species level was impossible. Results of molecular 
analyses were compared with those of conventional phenotypic identification procedures. Good 



overall agreement between phenotypic and molecular identification procedures was found for the 
collection of 37 clinical strains well identified by conventional means. For the 136 clinical strains 
which were difficult to identify by standard microbiological investigations, phenotypic 
characterization identified 71 of 136 (52.2%) isolates at the genus level; 65 of 136 (47.8%) 
isolates could not be discriminated at any taxonomic level. In comparison, 16S rDNA sequencing 
identified 89 of 136 (65.4%) isolates at the species level, 43 of 136 (31.6%) isolates at the genus 
level, and 4 of 136 (2.9%) isolates at the family level. We conclude that (i) rDNA sequencing is an 
effective means for the identification of aerobic gram-positive rods which are difficult to identify by 
conventional techniques, and (ii) molecular identification procedures are not required for isolates 
well identified by phenotypic investigations. 

 

Castle, P. E., A. T. Lorincz, et al. (2003). "Comparison between Prototype Hybrid Capture 3 and Hybrid 
Capture 2 Human Papillomavirus DNA Assays for Detection of High-Grade Cervical Intraepithelial 
Neoplasia and Cancer." J. Clin. Microbiol. 41(9): 4022-4030. 

 http://jcm.asm.org/cgi/content/abstract/41/9/4022  

 We compared the performance of a prototype version of the Hybrid Capture 3 (HC3) human 
papillomavirus (HPV) DNA assay to the current generation Hybrid Capture 2 (HC2) assay, both of 
which target 13 oncogenic HPV types, for the detection of cervical intraepithelial neoplasia grade 
3 and cancer (CIN3+) with cervicovaginal lavage specimens collected at enrollment into a 10-
year cohort study at Kaiser Permanente (Portland, Oreg.). HC3 results for a risk-stratified sample 
(n = 4,364) were compared to HC2 results for the entire cohort (n = 20,810) with receiver 
operating characteristics curves, and the optimal cut points for both tests (relative light units 
[RLU]/positive control [PC]) for the detection of CIN3+ were determined. Specimens were also 
tested for HPV16 and HPV18 with separate HC3 type-specific probes. The optimal cut point for 
detecting CIN3+ was 1.0 RLU/PC for HC2, as previously shown, and was 0.6 RLU/PC for HC3. 
At the optimal cut points, HC3 and HC2 had similar screening performance characteristics for 
CIN3+ diagnosed at the enrollment visit. In analyses that included cases CIN3+ at enrollment and 
those diagnosed during early follow-up, HC3 had nonsignificantly higher sensitivity and equal 
specificity for the detection of CIN3+ compared to HC2; this increase in sensitivity was primarily 
the result of increased detection of CIN3+ in women who were 30 years of age or older and were 
cytologically negative (P = 0.006). We also compared the performance of the hybrid capture tests 
to MY09/11 L1 consensus primer PCR results (n = 1,247). HC3 was less likely than HC2 to test 
positive for specimens that tested positive by PCR for any untargeted types (P < 0.001). HC3 was 
less likely than HC2 to test positive for untargeted PCR-detected single infections with HPV53 (P 
= 0.001) and HPV66 (P = 0.01). There was good agreement between test positivity by PCR and 
by single type-specific HC3 probes for HPV16 (kappa = 0.76; 95% confidence interval [CI] = 0.71 
to 0.82) and for HPV18 (kappa = 0.73; 95% CI = 0.68 to 0.79). In conclusion, we suggest that 
HC3 ([IMG]=" BORDER="0">0.6 RLU/PC) may be slightly more sensitive than and equally 
specific test as HC2 ([IMG]=" BORDER="0">1.0 RLU/PC) for the detection of CIN3+ over the 
duration of typical screening intervals. 
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tuberculosis in Clinical Specimens in Low- and High-Incidence Countries by Line Probe Assay." 
J. Clin. Microbiol. 41(9): 4454-4456. 

 http://jcm.asm.org/cgi/content/abstract/41/9/4454  

 The INNO-LiPA Rif.TB assay is designed for the detection of rpoB gene mutations causing 
rifampin resistance in isolates. We applied the method directly to 60 Lithuanian and Danish 
clinical specimens to detect rifampin resistance rapidly. Results were obtained in 78.3% of clinical 



specimens, and all were concordant with those obtained by BACTEC 460. The assay could have 
major impact on the management of multidrug-resistant tuberculosis. 
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Distinguish between Its Systemic and Its Enteric Pathovars." J. Clin. Microbiol. 41(9): 4270-4278. 

 http://jcm.asm.org/cgi/content/abstract/41/9/4270  

 Salmonella enterica serotype O1,4,5,12:Hb:1,2, designated according to the current Kauffmann-
White scheme as S. enterica serotype Paratyphi B, is a very diverse serotype with respect to its 
clinical and microbiological properties. PCR and blot techniques, which identify the presence, 
polymorphism, and expression of various effector protein genes, help to distinguish between 
strains with systemic and enteric outcomes of disease. All serotype Paratyphi B strains from 
systemic infections have been found to be somewhat genetically related with respect to the 
pattern of their virulence genes sopB, sopD, sopE1, avrA, and sptP as well as other molecular 
properties (multilocus enzyme electrophoresis type, pulsed-field gel electrophoresis [PFGE] type, 
ribotype, and IS200 type). They have been classified as members of the systemic pathovar 
(SPV). All these SPV strains possess a new sopE1-carrying bacteriophage (designated 
{Phi}SopE309) with high SopE1 protein expression but lack the commonly occurring avrA 
determinant. They exhibit normal SopB protein expression but lack SopD protein production. In 
contrast, strains from enteric infections classified as belonging to the enteric pathovar possess 
various combinations of the respective virulence genes, PFGE pattern, and ribotypes. We 
propose that the PCR technique for testing for the presence of the virulence genes sopE1 and 
avrA be used as a diagnostic tool for identifying both pathovars of S. enterica serotype Paratyphi 
B. This will be of great public health importance, since strains of serotype Paratyphi B have 
recently reemerged worldwide. 

 

Shukla, S. K., K. A. Bernard, et al. (2003). "Corynebacterium nigricans sp. nov.: Proposed Name for a 
Black-Pigmented Corynebacterium Species Recovered from the Human Female Urogenital 
Tract." J. Clin. Microbiol. 41(9): 4353-4358. 

 http://jcm.asm.org/cgi/content/abstract/41/9/4353  

 Six independent isolates of an unusual black-pigmented Corynebacterium species (strains CN-1, 
CN-2, CN-3415, W70124, 91-0032, and 92-0360) were recovered from the human female 
urogenital tract. Four of the six source patients had complications of pregnancy, including 
spontaneous abortion, preterm labor, and low amniotic fluid volume at the time of the pathogen 
isolation. One isolate was recovered from a vaginal ulcer. All six strains yielded black-pigmented 
colonies on sheep blood agar, chocolate agar, and colistin-nalidixic acid agar after 24 to 48 h of 
incubation at 35{degrees}C. The dry, adherent colonies pitted the agar surface. The cells were 
coccobacillary to rod-shaped, catalase positive, nonmotile, and nonlipophilic. Only five of six 
isolates were available for characterization. Biochemical and chemotaxonomic studies revealed 
that the strains belong to the genus Corynebacterium but differ from known corynebacterial 
species. Comparative 16S rRNA gene sequence analysis showed that the strains are closely 
related and form a new subline within the genus Corynebacterium. We propose the name 
Corynebacterium nigricans sp. nov. for this group of coryneforms. The type strain of 
Corynebacterium nigricans is CN-1. It is deposited in the American Type Culture Collection 
(assigned strain number ATCC 700975) and in the Institute Pasteur collection (assigned strain 
number CIP 107346). 
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 Due to temporal changes in the epidemiology of gonorrhea, a precise characterization of 
Neisseria gonorrhoeae is essential. In the present study genetic heterogeneity in the porB genes 
of N. gonorrhoeae was examined, and serovar determination was compared to porB gene 
sequencing. Among 108 N. gonorrhoeae isolates, phylogenetic analysis of the entire porB alleles 
(924 to 993 bp) identified 87 unique sequences. By analyzing only the four to six most 
heterogeneous porB gene regions (174 to 363 bp), 86 out of these 87 genetic variants were 
identified. Consequently, analysis of shorter highly variable regions of the porB gene generates 
high-level discriminatory ability as well as fast, objective, reproducible, and portable data for 
epidemiological characterization of N. gonorrhoeae. Regarding putative antigenic epitopes of 
PorB for Genetic Systems monoclonal antibodies (MAbs), some of the previous findings were 
confirmed, but new findings were also observed. For several of the MAbs, however, the precise 
amino acid residues of PorB critical for single-MAb reactivity were difficult to identify. In addition, 
repeated serovar determination of 108 N. gonorrhoeae isolates revealed discrepancies for 34 
isolates, mostly due to nonreproducible reactivity with single MAbs. Thus, the prospects of a 
genetic typing system with congruent translation of the serovar determination seem to be limited. 
In conclusion, analysis of short highly variable regions of the porB gene could form the basis for a 
fast molecular epidemiological tool for the examination of emergence and transmission of N. 
gonorrhoeae strains within the community. 
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 Respiratory syncytial virus (RSV) accounts for the majority of respiratory virus infections, 
producing high mortality rates in immunocompromised patients with hematologic malignancies. 
The available methods for the rapid detection of RSV by antigen detection or PCR either lack 
sensitivity, require complex laboratory manipulation, or have not been evaluated in this patient 
population. To assess the applicability of a TaqMan-based real-time PCR technique for the 
detection of RSV A and B in immunocompromised adults, we developed a rapid, sensitive 
detection method that simultaneously detects RSV A and B and can be applied in routine 
diagnostics. The specificity of the assay was assessed using a panel of reference strains of other 
respiratory viruses and RSV. Electron microscopy-counted stocks of RSV A and B were used to 
develop a quantitative PCR format. Eleven copies of viral RNA could be detected for RSV A 
strain Long, and 14 copies could be detected for RSV B strain 9320, corresponding to 50% tissue 
culture infective doses of 0.86 and 0.34, respectively. The assay was evaluated on 411 combined 
nose and throat swabs derived from immunocompromised adults with or without signs of 
respiratory tract infection. The diagnostic efficacy of the TaqMan PCR determined on the clinical 
samples showed that this real-time PCR technique was substantially more sensitive than the 
combination of conventional viral culture and shell vial culture. None of the clinical specimens 
derived from patients without signs of respiratory illness were found to be positive for RSV by 
real-time TaqMan PCR. 
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 Porphyromonas gingivalis, Actinobacillus actinomycetemcomitans, and Tannerella forsythensis 
have been implicated as the main etiological agents of periodontal disease. The purpose of this 
work was to estimate the prevalence of these organisms in plaque from children without gingivitis 
(group 1; n = 65) and from those with gingivitis (group 2; n = 53). Extracted DNA from plaque was 
subjected to two rounds of PCR targeting the 16S rRNA gene using both universal primers and 
species-specific primers. The results were as follows: group 1, P. gingivalis, 49%; A. 
actinomycetemcomitans, 55%; and T. forsythensis, 65%; group 2, P. gingivalis, 47%; A. 
actinomycetemcomitans, 59%; and T. forsythensis, 45%. T. forsythensis was detected more 
frequently in children with no gingivitis than in those with gingivitis (P = 0.03). There was no 
significant difference between the two groups with respect to the presence of P. gingivalis or A. 
actinomycetemcomitans in either group (P > 0.05). Logistic regression analysis revealed that the 
odds of a patient having gingivitis were 2.3 times greater in the absence of T. forsythensis. In 
conclusion, the results of this study have shown that the three pathogens can be detected in the 
dental plaque of healthy children and of those with gingivitis and that T. forsythensis is associated 
with dental plaque at sites with no gingivitis. 
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 A commercially available repetitive-sequence-based PCR (rep-PCR) DNA fingerprinting assay 
adapted to an automated format, the DiversiLab system, enables rapid microbial identification 
and strain typing. We explored the performance of the DiversiLab system as a molecular typing 
tool for 69 Aspergillus isolates (38 A. fumigatus, 15 A. flavus, and 16 A. terreus isolates) had 
been previously characterized by morphological analysis. Initially, 27 Aspergillus isolates (10 A. 
fumigatus, 9 A. flavus, and 8 A. terreus isolates) were used as controls to create a rep-PCR-
based DNA fingerprint library with the DiversiLab software. Then, 42 blinded Aspergillus isolates 
were typed using the system. The rep-PCR-based profile revealed 98% concordance with 
morphology-based identification. rep-PCR-based DNA fingerprints were reproducible and were 
consistent for DNA from both hyphae and conidia. DiversiLab dendrogram reports correctly 
identified all A. fumigatus (n = 28), A. terreus (n = 8), and A. flavus (n = 6) isolates in the 42 
blinded Aspergillus isolates. rep-PCR-based identification of all isolates was 100% in agreement 
with the contiguous internal transcribed spacer (ITS) region (ITS1-5.8S-ITS2) sequence-based 
identification of the respective isolates. Additionally, the DiversiLab system could demonstrate 
strain-level differentiation of A. flavus and A. terreus. Automated rep-PCR may be a time-efficient, 
effective, easy-to-use, novel genotyping tool for identifying and determining the strain relatedness 
of fungi. This system may be useful for epidemiological studies, molecular typing, and 
surveillance of Aspergillus species. 
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 Inter- and intralaboratory inconsistencies in detection rates of Chlamydia pneumoniae in vascular 
specimens have been demonstrated. In this study, 66 vascular tissue specimens from 66 patients 
with vascular disease were tested by three PCR assays: a 16S PCR-based reverse line blot 



(RLB) assay, a single-step PCR, and a nested PCR. Also, we explored the impacts of different 
DNA polymerase enzymes on the results based on gel electrophoresis and hybridization. The 
PCR results by gel electrophoresis in the single-step PCR depended on which DNA polymerase 
was used. All samples were negative with AmpliTaq Gold DNA polymerase, and 54.5% (36 of 66) 
were positive with the conventional Taq DNA polymerase. All samples were negative after 
hybridization with a C. pneumoniae-specific probe. In the nested PCR, all specimens were 
negative by gel electrophoresis and after hybridization. The RLB assay failed to detect C. 
pneumoniae in any specimen; however, 20 specimens were Chlamydia sp. positive. The 
sequence analysis of six of these samples demonstrated Chlamydia-like organisms. RLB 
detected Chlamydia sp. DNA in water and in the elution buffer after passage of the Qiagen 
columns (11 of 40). This study identified factors that may influence the detection of C. 
pneumoniae DNA in vascular tissues and consequently bias the perception of a link between C. 
pneumoniae and vascular diseases. The following are strongly recommended: to use DNA 
polymerases that have to be activated, to decontaminate with dUTP-uracil-DNA glycosylase, to 
hybridize with specific probes, to include sufficient controls, and to use molecular grade water. 
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