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ABSTRACT

It seems that S. cerevisiae, which was thought for about 30 years to be a nonpathogenic yeast, should now be considered an opportunistic pathogen. In this study, we estimated the discrimination ability of the microsatellite sequence amplification technique within a sample of clinical and reference S. cerevisiaestrains and S. boulardii reference strains.

Saccharomyces cerevisiae is a saprophyte of the digestive, respiratory, and genitourinary tracts (2-4, 17, 18, 25). However, with the progress in immunosuppressive therapies, there has been an increasing number of reports on yeast systemic infection cases involving Saccharomyces strains, particularly S. cerevisiae. The epidemiology of infections caused by Saccharomyces is still unknown. Some authors suggested a correlation between fungemia caused by Saccharomyces and treatment (24). Moreover, S. cerevisiae is usually considered to be responsible for infections. Nevertheless, some authors have suggested the role of other Saccharomyces species in systemic infections. Some of these infections may be due to treatment of diarrhea by S. boulardii (9, 20). It would thus be necessary to develop molecular markers for distinguishing various genotypes within S. cerevisiae.

Some epidemiological studies have shown intraspecific diversity within S. cerevisiae (11, 12). The present retrospective multicenter study exhibited polymorphism in microsatellite sequences of 69 clinical strains of S. cerevisiae by comparison to S. cerevisiae and S. boulardii reference strains. The aim of this work was to study genotypic polymorphism within clinical strains of S. cerevisiaecompared to S. boulardii reference strains.

Previous Section

 HYPERLINK "http://jcm.asm.org/content/43/3/1133.long" \l "sec-2" \o "RESULTS AND DISCUSSION" Next Section
MATERIALS AND METHODS

In this study, 77 strains were tested; 69 came from different French medical centers (Table 1). These strains were isolated from different samples (Table 1). In parallel, five S. cerevisiae and three S. boulardii reference strains were tested (Table 1).

View this table:
· In this window
 

· In a new window
TABLE 1.
Characteristics of the Saccharomyces strains studied

Yeast DNA was purified according to the protocol published by Querol et al. (22). The five microsatellite sequences used in our study have been previously described (10). These sequences are distributed in the S. cerevisiae genome (Table 2). PCR amplification was performed according to the protocol described by Durand et al. (8).

View this table:
· In this window
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TABLE 2.
Characteristics of the five polymorphic microsatellite loci tested in this study

After heat denaturation, PCR fragments were separated by electrophoresis on a vertical polyacrylamide gel including formamide in the loading buffer.

The data were analyzed by factorial correspondence analysis with the PRAXIS-p.c., version 2.0, software package (Praxème, R&D, Biométrie, C.N.R.S., Montpellier, France) (1, 6).

Factorial correspondence analysis was presented as a plane projection of the two most informative axes accounting for the genetic structure of the electrophoretic types. Allelic frequencies with each locus were calculated with the Genepop, version 1.2, software program (23).
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RESULTS AND DISCUSSION

The microsatellite sequence polymorphism analysis gave reproducible results. Each locus tested was polymorphic, with 6, 11, 6, 6, and 5 different alleles for the microsatellite sequences of genes YKL 172W, YLR 177W, YKL 139W, YKR 072C, and YDR 289C, respectively. The fact that certain strains presented two different alleles for a given locus increased the number of patterns observed. In the present study, 12 pairs of different alleles were detected for the YKL 172W gene, 18 for YLR 177W, 11 for YKL 139W, 8 for YKR 072C, and 6 for YDR 289C. A predominant pair of alleles was found in microsatellite sequences of genes YKR 172W, YKR 072C, and YDR 289C, whereas for genes YLR 177W and YKL 139W, the allele pairs were distributed in a homogeneous way without any of them dominating (Table 3).
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TABLE 3.
Allelic frequencies for the five loci testeda
In the present work, 34 different alleles were observed and generated 64 distinct electrophoretic types. Among these 64 electrophoretic types, 58 represented a single strain, three represented two strains (electrophoretic types 26, 30, and 53), one represented four strains (electrophoretic type 14), one represented three strains (electrophoretic type 64), and one represented five strains which were isolated from the same patient (electrophoretic type 54). On the factorial correspondence analysis, electrophoretic types are projected in the most informative plane defined by axes 1 and 2, which explained 21.29% of the overall genetic variability.

The electrophoretic type projection exhibited three distinct clusters (Fig. 1). Cluster I included only clinical strains of S. cerevisiae. Cluster II included reference strains of S. cerevisiae, and cluster III contained reference strains of S. boulardii. These three clusters were separated by axis 1, which was the most informative. The loci responsible for the structure of the sample were highlighted by the allelic frequencies indexed in Table 3. Allele pairs responsible for the structure of the sample were the least frequent (i.e., 177-30, 177-31, 13-32, 072-33, and 289-34).
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FIG. 1.
First factorial correspondence analysis plane projection in two informative axes of all electrophoretic types observed. Axes 1 and 2 represent 11.73% and 9.56% of the overall variability, respectively. Cluster I includes all S. cerevisiaeclinical strains, cluster II includes S. cerevisiae reference strains, and cluster III includes S. boulardii reference strains. Clusters are separated on axis 1, which is the most informative.

Genotype differences between the electrophoretic types of cluster I were investigated with a second factorial correspondence analysis (data not shown). Genotypes were not linked to a geographical origin or anatomic site. No conclusions can thus be drawn at present, but it would be interesting to conduct a further study with a larger sample of isolates.

In this study the sample assessed was interesting, related exclusively to clinical S. cerevisiae strains. This sample should be increased, but it is very difficult to obtain strictly clinical strains of S. cerevisiae, which explains why the present sample was limited in size and spatiotemporally heterogeneous.

Sixty-four electrophoretic types for the 77 strains were found by the microsatellite sequence polymorphism technique. These results are in agreement with those of Zerva et al. by using restriction fragment length polymorphism (26). Joly et al. (11) with randomly amplified polymorphic DNA and Duarte et al. (7) with multilocus enzyme electrophoresis on S. cerevisiae found 48 types for 54 isolates and 32 types for 35 studied strains, respectively. Hennequin et al. (10) differentiated 52 types for 91 strains tested by the microsatellite technique. This could be explained by the high homogeneity of the clinical strain samples studied. In the work of Lewicka et al. (12), only 22 types for 52 strains by multilocus enzyme electrophoresis were observed. However, it appears that in all of these studies, there was high diversity in the clinical and nonclinical S. cerevisiae strains.

In the present study, the clinical strains of S. cerevisiae (cluster I) seemed to have genotypes distinct from those of the S. cerevisiae reference strains studied (cluster II). This is in agreement with the work of Clemons et al. (5) in which the clinical and nonclinical strains showed different degrees of virulence. These results are of epidemiological importance, because in the present work, environmental strains had electrophoretic profiles which differed from those of strains isolated from patients. The genotypes of the S. cerevisiae strains responsible for infection and those isolated from the environment were very different. Microsatellite typing also revealed a genotypic difference between the S. cerevisiae and S. boulardii strains tested. This is in agreement with Mallié et al. (13) and McFarland et al. (15), who differentiated S. cerevisiae from S. boulardii by multilocus enzyme electrophoresis.

However, some authors such as Molnar et al. (16), Perapoch et al., and McCullough et al. demonstrated, by randomly amplified polymorphic DNA and restriction fragment length polymorphism (14, 19), respectively, that S. cerevisiae and S. boulardii have identical genetic profiles. Moreover, Hennequin et al. (10) found the same profile for clinical Saccharomyces strains and S. boulardii strains. Nevertheless, no variations in the genotype of S. boulardii have ever been observed (10, 21), which is in agreement with the results of the present study. Indeed, the same electrophoretic type was found for the three S. boulardii reference strains tested. This work exhibited a difference between clinical strains of S. cerevisiae(cluster I) and reference strains of S. boulardii (cluster III). These results should be confirmed by a comparative study on a larger sample of S. cerevisiae and S. boulardii strains.

By the description of 64 different electrophoretic types for the 77 strains tested, the microsatellite sequence polymorphism technique highlighted significant intraspecific diversity within S. cerevisiae for both the clinical and reference strains. Microsatellite sequence polymorphism is a powerful molecular typing tool. The present work demonstrated a difference between clinical S. cerevisiae and S. boulardii strains, suggesting that S. boulardii was not responsible for the systemic fungal infections observed within the patients studied. It would be useful to carry out a comparative study with a broader sample of S. cerevisiae and S. boulardii in order to determine their roles in human pathological infections. This could help to clarify the transmission mechanisms of these fungi and identify the contamination risk factors so that more effective prevention measures can be implemented.
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Abstract

Background. Saccharomyces cerevisiae (also known as “baker's yeast” or “brewer's yeast”) is mostly considered to be an occasional digestive commensal. However, since the 1990s, there have been a growing number of reports about its implication as an etiologic agent of invasive infection. A particular feature of such infections is their association with a probiotic preparation of Saccharomyces boulardii (a subtype of S. cerevisiae) for treatment various diarrheal disorders.

Methods. We collected published case reports, through May 2005, of invasive Saccharomyces infection by use of a Medline query. Epidemiological and clinical charts and therapeutic strategies were analyzed.

Results. We found 92 cases of Saccharomyces invasive infection. Predisposing factors were similar to those of invasive candidiasis, with intravascular catheter and antibiotic therapy being the most frequent. Blood was the most frequent site of isolation (for 72 patients). S. boulardii accounted for 51.3% of fungemias and was exclusively isolated from blood. Compared with patients infected with S. cerevisiae, patients infected with S. boulardii were more frequently immunocompetent and had a better prognosis. Saccharomyces invasive infection was clinically indistinguishable from an invasive candidiasis. Overall, S. cerevisiae clinical isolates exhibited low susceptibility to amphotericin B and azole derivatives. However, global outcome was favorable in 62% of the cases. Treatment with intravenous amphotericin B and fluconazole, in combination with central vascular catheter removal, were effective therapeutic options.

Conclusion. Saccharomyces organisms should now be added to the growing list of emerging fungal pathogens. Special caution should be taken regarding the use of S. boulardii probiotic preparations.

Link: 
 W. Olver, S. James, A. Lennard, A. Galloway, T. Roberts, T. Boswell and N. Russell, “Nosocomial Transmission of Saccharomyces cerevisiae in Bone Marrow Transplant Patients,” Journal of Hospital Infection, Vol. 52, No. 4, 2002, pp. 268-272. doi:10. Saccharomyces cerevisiae (also known as “baker's yeast” or 

a Cordell, Justin McCarthy The authors believe this patient had Gut Fermentation Syndrome as documented informally by his wife and verified formally by the hospitalization glucose challenge and documentation of alcohol levels. The stool culture suggests that Saccharomyces cerevisiae was the causative agent and the fact that the stool cultures were negative for S. cerevisiae after treatment and the symptoms subsided at that time, supports this hypothesis. This is a rare syndrome but should be recognized because of the social implications such as loss of job, relationship difficulties, stigma, and even possible arrest and incarceration. It would behoove health care providers to listen more carefully to the intoxicated patient who denies ingesting alcohol. Gut Fermentation Syndrome warrants additional investigation to determine which organisms induce symptoms and what definitive tests should be conducted to confirm diagnosis. In addition, research would be important to determine how overgrowth occurs with S. cerevisiae when it is normally found as a commensal in the gut of humans.
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ABSTRACT: Gut Fermentation Syndrome also known as Auto-Brewery Syndrome is a relatively unknown phenomenon in modern medicine. Very few articles have been written on the syndrome and most of them are anecdotal. This article presents a case study of a 61 years old male with a well documented case of Gut Fermentation Syndrome verified with glucose and carbohydrate challenges. Stool cultures demonstrated the causative organism as Saccharomyces cerevisiae. The patient was treated with antifungals and a low carbohydrate diet and the syndrome resolved. Helicobacter pylori was also found and could have been a possible confounding variable although the symptoms resolved post-treatment of the S. cerevisiae.

