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from Colombia based on rDNA sequence

data
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of Eucalyptus trees in tropical and sub-

tropical regions of the world. The fungus
causes a disease known as Cryphonectria can-
ker, which ultimately results in the death of
trees. Isolates of C. cubensis are usually identi-
fied using a combination of morphological
and molecular characters, such as ascospore
morphology and ITS (internal transcribed
spacer} ribosomal DNA sequence data. Using
these techniques, the fungus has been ident-
fied from Brazil, Venezuela, South Africa,
Indonesia, Australia and several other coun-
tries. kn this study, we investigated isolates of
C. cubensis from Colombia and report for the
first time the presence of C. enlbensis westof the
Andes in South America.

CRYPHONECTRM CUBENSIS 15 A PATHOGEN

Cryphonectria cubensis is the causal agent
of Cryphonectria canker, which is a disease
characterized by girdling cankers on the
stems of Eucalyptus trees.”™ This disease
is a significant threat to commercial Enca-
Iyptus plantations in tropical and sub-
tropical countries, since severe infection
can lead to stem damage and tree death.**
Recent research on the disease has, there-
fore, focused on elucidating pathogenic-
ity patterns,™ population diversity,™ and
the phylogenetic relationships® of C.
cuibensis from different geographical areas.

The phylogenetic relationships be-
tween isolates of C. cubensis originating in
South Africa, South America, Asia and
Australia have recently been elucidated.”
This study invelved phylogenetic analy-
ses of the internal transcribed spacer (IT5)
region of the ribosomal RNA (rRNA)
operon. Results indicated that C. cubensis
represents a monophyletic group. Within
this group, however, two separate clades
can be discriminated. Isolates from
South America and South Africa repre-
sent a clade separate from those originat-
ing in South East Asia. It was thus
postulated that C. cubeisis has probably
been introduced into South Africa from
South America.”

C. cubensis has recently been identified
as a serious pathogen in Colombia. Noth-
ing is known regarding the taxonomy of
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this fungus, whose presence is now also
recognized for the first time west of the
Andes in South America. The aim of
the study was, therefore, to identify the
fungus conclusively and to consider the
phylogenetic relatedness of Colombian
C. cubensis isolates to those from ather
parts of the world.

Materiais and methods

Morpholegy: bark pieces from Eucalyptus
trees in Colembia wereincubated in moist
Petri dishes at 26°C for 2 days. Perithecia,
asci and ascospores were then studied us-
ing light microscopy, and features were
compared to those previously described
for C. cubensis>"

Fungal isolates and DNA extraction: geno-
mic DNA was extracted from four isolates
(CRY1209, CRY1242, CRY1318 and
CRY1394} of C. cubensis from Colembia,
using the protocol described by Raeder
and Broda.” Al isolates are maintained
in the culture collection of the Forestry
and Agricultural Biotechnology Institute
{FABI), University of Pretoria.

PCR amplification: the 1751, 5-85 and
ITS2 regions of the rDNA operon were
amplified using primers ITS1 and ITS4%
with 25 ng of genomic DNA from each of
the four Colombian C. cirbensis isolates.
The reactions were then carried out as
described by Myburg et al.*Ten microlitres
of each PCR amplification product were
electrophoresed (6 V/iem for T k 30 min)
on a 1% w/v agarose gel containing
0.05 pg/ml ethidium bromide and visual-
ised using ultraviolet light, to confirm the
presence of a single band of ¢. 500 bp (base
pairs).

Sequencing aid data analyses: PCR ampli-
fication products were purified using a
Nucteospin Extract PCR Purification Kit
{Macherey Nagel) and sequenced using a
Dye Terminator Cycle Sequencing Kit
{Perkin Elmer). Electropherograms were
analysed using the Sequence Navigator
computer software, followed by manual
alignment with previously published
sequences from . parasitica and D.
ambigua." Aligned sequences were sub-
jected to phylegenetic analyses using
parsimony (PAUP* 4.0)." The sequence for
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D. ambigun was used as outgroup with a
heuristic search using TBR (tree bisection
reconnection) of the data set. Bootstrap
analysis {1000 replicates) was used to de-
termine the confidence interval of each
branch. Sequences were deposited in
GenBank.

Results

Murphology: morphological features of
the Cryphonectria canker fungus from
Colombia were identical to those de-
scribed for isolates of C. cubensis from
South America.” Perithecia were thus
abundant on cankers and these contained
typical asci and ascospores. Pycnidia were
not observed.

PCR amplification: amplification of the
TS rDNA region using PCR yielded a
c. 500-bp product for all four Colombian
C. cubensis isolates, This region included
the variable ITS1 and ITS2 spacer regions,
as well as the conserved 5-85 gene.

Sequencing and data analyses: avtomated
sequencing of purified I'TS amplification
products resulted in a readable sequence
of ¢. 500 bp for ali four Colombian C.
cubensis isolates. Manual alignment of [T5
sequence data resuited in a total of 577
characters,

FHeuristic analysis of the 577 aligned
characters generated one most parsimo-
nious tree {Fig. 1). Three clades were iden-
tified from the phylogenetic tree. One
clade comprised three C. parasitica isolates
and the outgroup taxon, D. ambigua. The
C. cubensis isolates grouped into bwo sepa-
rate clades that reflect their geographic
origin. One clade included C. cubensis
isolates from South America and South
Africa, while the other clade was repre-
sented by isolates from South East Asia,
The four Colombian isolates of C. cribensis
grouped within the South American clade.

Three signature sequences, in close
proximity to each other, are present in
the ITS2 region of the rRNA operon.
These sequences occur at characters 452,
459460, and 486, respectively. In all cases,
C. cubensis isolates from South America,
including Colombia, and Scouth Africa
differed from South East Asian isolates by
the substitution of a single base.

Discusslon

In this study, it was confirmed that
recently collected isolates from Eucalyptus
cankers in Colombia are typical of C.
cubensis. This is the first definitive record
of the fungus west of the Andes in South
America. The isolates are also phylogen-
etically closely related to other isolates of
the fungus from South America. This
finding suggests that the South American
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Fig. 1. A rectangular cladogram generated after a heuristic search of the ITS sequence data set (iree length= ¢
261; Gl = 0 985; Rl = 0 $86). Bootstrap values are indicated on each branch. The origin of each isolate is |
indicated after the Genbank accession sumber. Clade 1 includes South Amesican isolates, clade 2 represents !
isolates from South East Asia, and C. parasitica isolaies are included in clade 3, together with the cutgroup |
taxon, O. ambigua. Clades 1 and 2 can be unambiguously distinguished from each other by three signature

sequences in the atigned data set.

C. cubensis isolates had a common origin,
which is consistent with the findings of
Myburg ef al.’

Phylogenetic analysis supported the

grouping of C. cubensis isolates into two |
! nature sequences found in this study,
. however, will enable intra-specific differ-

distinct clades, namely a South American
and a South East Asian clade.” Based on
ITS DNA sequences, therefore, isolates
that represent the two clades are distinct,
An isolate from South Africa grouped
within the South American clade, suggest-
ing that C. cubiensis from South Africa and
South America are more closely related to
each other than they are to isolates from
South East Asia.

Three signature sequences were ob-
served in the 1T52 region of the isolates
used in this study. All three sequences
clearly differentiate C. cubensis isolates
from South America and South East Asia.
These sequences can thus be used as robust
signatures of isolates from these regions,
and wouid be useful in the development
of diagnostic techniques to distinguish
between C. cubensis isolates from different

AF046308 D.ambigua

countries. Myburg et al.’ devised a restric-
tion enzyme-based diagnostic procedure
to distinguish between isolates of C.
cbensts, Endothia eugenive, C. parasiticn,
Endothin gyrosa, and D. ambigna. The sig-

entiation of C. cibeitsis from diverse geo-
graphical origins, using differential
primers during PCR amplification.

Using [TS sequence data, we were
abie to show that Colombian isolates of
C. cutbensis are very similar to other iso-
fates of this fungus from South America.
This finding suggests that C. cubensis in
Colombia might display the same
population level properties as the fungus
in Venezuela® and Brazil" which will
have an impact on studies currently un-
derway to develop Ewncalyptus planting
stock that is tolerant to Cryphonectria
canker
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S2A; Centenary in 2002

The Southern Africa Association for the
Advancement of Science celebrates its
centenary next year. Members who
wish to do so are invited to send the
National Secretary, Shirley Korsman,
their recoliections and reminiscences,
especially of the early days of SaAa
Experiences, stories of friendships,
anegcdotes, tributes to scientists, mem-
ories of conferences -~ in fact, anything
that would be of interest to S2A; teday is
welcome.

Please e-mail your contribution to
s2a3@global.co.za, or post it to P.O, Box
3646, Irene, 0062



