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Abstract

As a method for the determination of the taxonomic
affinities of plant pathogens and other organisms, a set
of ‘universal’ polymerase chain reaction (PCR) primers
which amplify a taxonomically diverse sequence domain
of 28S ribosomal DNA (rDNA) were designed. The PCR
primers chosen by information-theory analysis generated
PCR products using DNA templates from a wide diver-
sity of organisms. Sequences of PCR products were then
obtained which allowed phylogenetic dendrograms to be
constructed. Based on the above analysis, the Oomycete
pathogen Phytophthora infestans clustered with the pro-
tist Prorocentrum micans rather than with representatives
of the true fungi, consistent with its designation as a
‘pseudofungus’. Magnaporthe grisea, another important
plant pathogen, clustered with the true fungi as expected.
The approach described can be used with other plant
pathogens to clarify phylogeny of new or ambiguously
designated species.

Zusammenfassung

Phylogenetische Erkenntnisse auf Grundlage einer auf Informa-
tionstheorie basierenden PCR-Amplifikation

Als Verfahren zur Bestimmung taxonomischer Ahn-
lichkeiten von Pflanzenpathogenen und anderen Organis-
men entwickelten wir einen Satz ‘universeller” PCR-
Primer, die einen bei verschiedenen Taxa unterschiedli-
chen Sequenzbereich von 28S-ribosomaler DNA (rDNA)
amplifizieren. Mit Hilfe der informationstheoretischen
Analyse ausgewiihlte PCR-Primer erzeugten PCR-Pro-
dukte von DNA-Matrizen ganz unterschiedlicher Orga-
nismen. Wir erhielten Sequenzen von PCR-Produkten,
die eine Konstruktion phylogenetischer Dendrogramme
erlaubten. Basierend auf der oben genannten Analyse
clusterte das zu den Oomyceten gehorende Pathogen
Phytophthora infestans mit dem Einzeller Prorocentrum
micans und nicht mit héheren Pilzen, was mit seiner Ein-
stufung als ‘Scheinpilz’ iibereinstimmt. Magnaporthe

grisea, ein anderes wichtiges Pflanzenpathogen, clusterte
dagegen erwartungsgemil3 mit den hoheren Pilzen. Das
von uns beschriebene Verfahren kann auch fir andere
Pflanzenpathogene angewendet werden, um die Phyloge-
nese neuer Arten zu untersuchen oder bei strittiger
Nomenklatur Klidrung herbeizufiihren.

Introduction

The use of DNA sequences to classify organisms and
derive phylogenies has become widespread (Fitch and
Margoliash, 1967; Woese, 1987; Field etal., 1988; Sogin,
1990; Embly etal., 1994). However, problems exist with
certain regions of DNA, such as 5S ribosomal DNA in
which too few variable sites may exist for meaningful
analysis. Such uninformative regions of DNA cannot
thus be used to identify unknown organisms. To add
information which may help clarify the taxonomic status
of the pathogen Phytophthora infestans, the method of
visual display of sequence conservation has been applied
in identifying a region of sequence divergence flanked by
two regions of conservation. The degree of conservation
of the sequence is visualized with a sequence ‘logo’
(Schneider and Stephens, 1990), which displays the
nucleotides graphically along with their information
(sequence conservation) content. Previously, information
analysis was performed on a set of aligned 288 ribosomal
DNA (rDNA) sequences from five phyla to select the
region to be amplified (Rogan etal., 1995). The sequence
chosen was 28S rDNA, for which the 5" and 3’ terminal
coordinates of the PCR product correspond to positions
2698 and 2849 of the human sequence (GenBank entry
HUMRGM, accession number M11167) (Rogan etal.,
1995). The variable domain chosen is readable on a single
sequencing gel so that rapid, low-resolution taxonomic
designations can be made. The benefit of this approach
is to satisfy the requirement of PCR for two conserved
sequences from which to perform DNA amplification,
and the desirability from a taxonomic perspective of
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