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The isoepoxydon dehydrogenase
gene PCR profile is useful in fungal
taxonomy

R Russell M Paterson

IBB-Institute for Biotechnology and Bioengineerif@gntre for Biological Engineering, Braga, Portugal

Summary This study evaluates the specificity of PCR isoepox ydon dehydrogenase (idh)
primers on fungi associated with patulin production . The DNAs of 93 strains
were extracted and analysed by PCR using primers of the idh gene of patulin
biosynthesis. A single band at 620 bp was obtained on 17% of the analysed
strains. Different molecular weight amplicons were observed in other strains.
These were employed as binary characters for numerical analysis to obtain a
dendrogram. Clusters were observed, which correspon ded to morphological
identifications in some cases. Amplicons at 400 and /or 500 bp were related to
patulin non-detection for strains, whereas a 450 bp amplicon was associated
with some Aspergillus and both of the Byssochlamys nivea strains tested.
Hence, the idh primers are not specific for the gene and provide o ther
amplicon products in other species. These results w ere useful providing (a)
profiles of DNA to identify and classify fungi and (b) insights into patulin
production. The DNA profiles in this study may be u seful for determining
patulin producing fungi. Obtaining multiple bands i n culture-independent PCR
of environmental samples by using the primers could indicate that more than
one species is present.
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Utilidad en taxonom’a foengica de los patrones
obtenidos por PCR del gen de la isoepoxydon
deshidrogenasa

Resumen El interZs del presente estudio fue investigar la especificidad de los cebadores
para la PCR del gen de la isoepoxydon deshidrogenasa en hongos asociados
a la producci—n de patulina. El DNA de 93 cepas fueextra’do y analizado
mediante PCR utilizando cebadores del gen idh implicado en la bios’ntesis de
la patulina. Se obtuvo una banda simple de 620 pb e n un 17% de las cepas y
bandas de peso molecular variable para el resto. Estos datos fueron utilizados
como caracteres binarios en un antlisis numZrico. Se pudo comprobar que
los diferentes clusters que aparec’an en el corresp ondiente dendograma a
veces se correspond’an con determinados caracteres morfol—gicos de las
cepas. Amplificados de de 400 y/o 500 pb se relacio naron con cepas no
productoras de patulina y una banda de 450 pb se as oci— con algunos
Aspergillus y con las dos cepas de Byssochlamys nivea incluidas en el
estudio. Ello demostraba que los cebadores no eran espec’ficos para el gen
y amplificaban otras regiones en algunas especies. Estos resultados
demostraron ser cetiles en para la identificaci—n ylasificaci—n de hongos y
para un mejor conocimiento de la producci—n de patulina. Determinados
patrones de DNA pueden ser cetiles para detectar horgos potenciales
productores de patulina. La obtenci—n de mceltiplesbandas en una PCR de
muestras ambientales no cultivadas puede indicar qu e m¥s de una especie
estt presente.
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Introduction

The significance of the polyketide patulin as a
mycotoxin has increased greatly from the introductof
new European Union regulations that decrease tbepac
table limits in fruit products and especially thasged in
baby foods. Evidence of this fact was recently regabin
two patulin reviews [6,7]. Furthermore, the podgipifor
controlling the mycotoxin in food commodities hagpro-
ved with greater understanding of the patulin meliab
pathway [17] and was further enhanced when theesequ
ces of crucial genes were determined [4]. In paldic the
sequencing of the isoepoxydon dehydrogenase (énhp
which produces the enzyme to transform isoepoxytdon
phyllostine, has been of greatest use.

Paterson et al. [8] were the first to employdd
primers to screen fungi specifically in the contekpatu-
lin as a mycotoxin: the fungi that were analysed were all
penicillia. In addition, primers were employed seminatly t
analyse environmental samples as a cultural independet
PCR (CIP). The analyses were extended to many other spe
cies within penicillia using culture dependant PEC®P),
indicating that strains could be classified as toether
they were positive foidh and patulin detection [10]. Varga
et al. [18] indicated the presenceidh and patulin pro-
duction withinAspergillussectionClavati and included an
evolutionary perspective on fungi with, or withotie
trait. Paterson [12] analysed species fri@emicillium, As-
pergillus, and Byssochlamy¢hat were associated with pa-
tulin production:B. niveawas positive folidh and patulin
detection. In addition, positivielh results were obtained
for Paecilomyces lilacinugnd a strain oB. fulva[11].
Paecilomycess the anamorphic form dByssochlamys
Finally, an applied scheme for the classificatiémpenici-
llia was developed usinglh and patulin production as
characters [13] to compliment other schemes e.qsBa
and Frisvad [16].

DNA sequencing demonstrated that itie of P. gri-
seofulvunwas different fronP. expansunf2] and that ma-
ximum parsimony trees based on rDNA adl sequences
were congruent [3] in the cases of these two ingmbrter-
verticillate penicillia. Unrelate®. niveahad a high degree
of homology (88%) with the two penicillia: TH8. nivea
strains were identical independent of geographiegion
of isolation [1]. Puel et al. [15] determined tHat fulva
could not produce patulin because of the absendbeof
6-methylsalicylic acid synthase gene adt. However,
one other strain waislh positive in Paterson [11] and the
situation requires clarification. White et al. [18¢termi-
ned thatidh was up-regulated under patulin permissive
culture conditions.

During the investigations involving the useidh
primers on fungi it was noticed by the present authat
other amplicons, apart from the expected produmea-
red on gels at 620 bp. An assessment is made in the curre
report of the complete profiles for the classifioat of
various fungi associated with patulin productioingsdh
primers as such novel characters may be usefulhir
classification and identification of these orgarssm

Material and methods

Ninety-three strains were obtained from the CABI
Bioscience, UK culture collection and were idegtifiby
expert taxonomists as associated with that orgtarsa
Methods of growth were as in Paterson et al. [[Edjlates
were grown on slopes of potato dextrose agar o286
malt agar. The isolates were harvested and extractes

PCR analysis used has been described thoroughly [10
where images of representative gels are availdliie.
band patterns were recorded to the nearest 50bswnd
jected to numerical analysis using the statistiged-
gramme, Statistical Package for the Social Scienees
sion 14.0 and a dendrogram was obtained (Figure 1).
However, theidh product was recorded as 620bp, which
is the typical size. Control taxa wereGanodermasp.
(IMI 357185), a basidiomycete that may cause dséas
oil palm; andAspergillus flavugIMI 380661), which pro-
duces aflatoxins that are polyketides, as is patdleither
of these fungi is known to produce patulin.

The PCR mixture consisted of 200 mM of dNTPs
(Pharmacia, Herts), 1.25 units of Tth polymerase, Tth buf-
fer (both from HT Biotechnology, Cambridge, UK), 0.8

Figure 1. Dendrogram from a hierarchical cluster analysis by average
linkage (between groups) of the bands resulting from the isoepoxydon
dehydrogenase primers applied to total DNA from the fungal strains.

The numbers after the abbreviated species names are the number of
strains of the same species that were analysed. The broken horizontal
lines indicate the limits of each cluster. The full names of the species can
be determined from table 2.
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