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Uﬂﬂ‘gﬂﬁj’ﬁ%ms (EXECUTIVE SUMMARY)

1. annd@rayuazianyasdum lun13n15398 (Rationale and review)

The species in the genus Pestalotiopsis have received much attention in recent
years, not only because of their role as plant pathogens, but also as commonly isolated
endophytes which have been shown to produce a wide range of chemically novel
diverse metabolites. There are numerous reports in the literature that various species
produce taxol, while others produce newly discovered compounds with medicinal
potential and still others cause disease. The names assigned to these novel compound-
producing taxa lack an accurate taxonomic basis, since the taxonomy of the genus is
markedly confused. This confusion arises mainly due to the fact that Pestalotiopsis
species are generally not host-specific, conidial characters vary and thereby species
limits overlap and many of the sequences available in the GenBank for a species are
not based on type. This calls for critical re-examination of the type material of the
large number of species described under Pestalotiopsis using multi-gene analysis and
establishment of epitypes, wherever necessary, with the living cultures. Only such
combined molecular and morphological studies of the type would provide a reliable
species base for taxonomic treatment of the genus Pestalotiopsis. So the current
research mainly focuses on resolving the taxonomic confusion and harvesting natural

chemical substances from economically important genus Pestalotiopsis.

2. 109UszaaaraalasansIy (Objective)

2.1 To document the diversity of Pestalotiopsis species mainly in northern
Thailand and to isolate strains for conservation in the BIOTEC Culture Collection.

2.2 To construct phylogenetic trees to examine the inter-relationships of
Pestalotiopsis species and to determine their relationships

2.3 To use a polyphasic approach and epitypification to stabilize the
nomenclature of Pestalotiopsis species.

2.4 To establish chemical profiles for species and discover new bioactive

compounds.
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3. DAULIAYDILATINITIY (Scope of the research)

The genus Pestalotiopsis contains more than 230 names and presently there
are no exact estimated species. The genus has received much attention from the
scientific community. However, this not only because of its pathogenic nature, but
rather because its species have been shown to produce many important secondary
metabolites. Pestalotiopsis species are cosmopolitan in distribution and traditionally
naming according to the host association. However, resent research showed that
Pestalotiopsis are generally not host specific and may inhibit in range of hosts. Thus
the actual number of species in Pestalotiopsis is likely to be much lower than
presently recorded in the literature. Furthermore the species identification is
challenging due to 1) conidial characters vary and species limits overlap and 2)
species arrangements in literature are problematic.

In our study we will develop a polyphasic approach for identification of
Pestalotiopsis, focusing on global species. The taxonomically important
morphological characters will be identified and multi-locus DNA data will use to
develop a strong taxonomic base to the genus. Re-examination of the type material of
the large number of species described under Pestalotiopsis using multi gene analysis
will be done with establishment of epitypes, with the living cultures. As a part of
study species in Thailand will be documentation and at the later stages cultures will be
used to screen novel secondary metabolites. The successful outcome of this project
will have important practical implications to the plant pathology, plant breeding and
quarantine communities and secondary metabolites profiling. One doctoral student
will be train as an expert in the field. As an outcome several highly cited papers will
be published and bring Mae Fah University and Thailand as one of the world leaders
in mycological research.

4. Sz109UIINUUALHANENAINNISIAY (Methodology and the research

output)

Research Plan from October 2011 to September 2014

Year 1 (October 2011 to September 2012): This study will commence with the
isolation of a number of Pestalotiopsis species from different substrates in Thailand
and recovery of cultures from various culture collections such as CBS, CGMCC,
ICMP and CABI. Isolated Pestalotiopsis spp. in different substrata around Thailand
will be compared with Pestalotiopsis species available in different international
culture collections. The morphology and cultural characters of species will be
examined and phylogenetic study will be carried out including representatives of
many species as possible, initially using rDNA ITS sequence data followed by beta-
tubulin, TEF la and other gene loci. The outcome of the research will undoubtedly be
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useful to provide strong taxonomic foundation to this economically important genus
Pestalotiopsis using polyphasic approach and epitypification. There is no doubt that
many new species of the genus will emerge out in this molecular re-examination.
Such a study will always aid in conservation of the biodiversity of Pestalotiopsis of
Thailand and documentation of diversity.

5. Us=lamifi lasu (Benefit)

5.1 Addition of 50 distinct Pestalotiopsis strains per year to the BIOTEC
and MFUCC Culture Collection.

5.2 Production of one scientific paper in an international refereed journal or
oral papers at an international conference each year.

5.3 Training one researcher in taxonomy, plant pathology, molecular biology
and metabolite profiling.

5.4 Production of new records for the checklist of Thai fungi.

5.5 Description of any new taxa collected during the research program.

5.6 Descriptions of new bioactive chemicals

6.unumsmananmaluladgniauanisidogndsnivang (A plan to transfer

technology or research to target group)
The results will be published and be useful to systematists, plant pathologists,
plant health practitioners, plant breeders, and quarantine officers. Any new chemical

may have medicinal significance.
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ABSTRACT

The genus Pestalotiopsis has received much attention in recent years, not only
because of its role as a plant pathogen, but also as a commonly isolated endophyte
which has been shown to produce a wide range of chemically novel diverse
metabolites. However due to the fact that 1) Pestalotiopsis are generally not host-
specific 2) conidial characters vary and species limits overlap and 3) species
arrangements in Steyaert and Guba are problematic, then the actual number of species
in Pestalotiopsis is likely to be much lower than presently recorded in the literature.
Re-examination of type materials and establishment of epitypes with living cultures is
essential for progress and multi gene analysis with distinct morphological characters
are needed to develop a strong species base taxonomic system for the genus
Pestalotiopsis. The present study mainly focuses on the isolation of Pestalotiopsis
found in different substrata around Northern Thailand especially important plant
pathogens and chemically important endophytes. In the first year of this project we
collected 200 specimens throughout Northern of Thailand and isolated 53
Pestalotiopsis strains. We also examined 300 isolates from CGMCC in China. These
isolates were deposited in MFLU culture collection. We described a new species
isolated from Camellia sinensis (tea) as species Pestalotiopsis furcata; one species
was epitypified as a P. theae; and one species causing serious fruit rot disease of
Syzygium samarangense fruit was described as a new species, P. samarangensis.
Morphologically most Pestalotiopsis species clusters in three main clades and this is
highly supported by analysis of ITS, B-tubulin and ref! sequence data . As a result of
this study we have published four SCI papers including one important review paper
and one large backbone tree for identifying species in the genus. At the later stages

cultures will be used to screen novel secondary metabolites.

Keywords: Endophytes, Plant pathogen, Secondary metabolites, Taxonomy
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CHAPTER 1

INTRODUCTION

The genus Pestalotiopsis has received censiderable attention in recent years,
not only because of its role as a plant pathogen but also as a commonly isolated
endophyte which has been shown to produce a wide range of chemically novel
diverse metabolites. Classification in the genus has been previously based on
morphology, with conidial characters being considered as important in distinguishing
species and closely related genera. However it is concluded that the large number of
described species has resulted from introductions based on host association. We
suspect that many of these are probably not good biological species. Recent molecular
data have shown that conidial characters can be used to distinguish taxa; however,
host association and geographical location is less informative. The taxonomy of the
genera complex remains confused. There are only a few type cultures and, therefore,
it is impossible to use gene sequences in GenBank to clarify species names reliably.
There are numerous reports in the literature that various species produce taxol, while
others produce newly discovered compounds with medicinal potential and still others
cause disease. The names assigned to these novel compound-producing taxa lack an
accurate taxonomic basis, since the taxonomy of the genus is markedly confused.
Until the important species have been epitypified with living strains that have been
sequenced and deposited in public databases, researchers should refrain from
providing the exact name of species. Species of Pestalotiopsis have been well-studied
because of the diverse array of novel compounds that they have been shown to
produce. As such, they are thought to be a rich source for bioprospecting when
compared to those of other fungal genera. Moreover, species of Pestalotiopsis have
been found to produce an enormous number of secondary metabolites that may have

medicinal, agricultural and industrial applications.



CHAPTER 2

LITERATURE REVIEW

Pestalotoiopsis Steyaert is an appendage-bearing conidial anamorphic form
(coelomycetes) in the family Amphisphaeriaceae (Barr 1975), and molecular studies
have shown that Pestalotiopsis is monophyletic (Jeewon et al. 2002, 2004). The genus
has received much attention from the scientific community. However, this not
because of its pathogenic nature (Rivera and Wright 2000; Yasuda et al. 2003), but
rather because its species have been shown to produce many important secondary
metabolites (Strobel et al. 2002; Aly et al. 2010; Xu et al. 2010). De Notaris (1839)
introduced the genus Pestalotia De Not. based on the generic type Pestalotia
pezizoides De Not.. However Steyaert (1949) revised Pestalotia and divided the
genus into three main groups based on the conidial forms. Steyaert (1949) also
introduced two new genera, Truncatella Steyaert for 4-celled conidial forms and
Pestalotiopsis Steyaert for the 5-celled forms, while the 6- celled forms remained in
Pestalotia. Until 1990, phylogenetic understanding of the taxonomy associated with
Pestalotiopsis and allied genera was based mainly on conidial characters (Steyaert
1949; Guba 1961; Nag Rag 1993), conidiogenesis (Sutton 1980) and teleomorph
association (Barr 1975, 1990; Metz et al. 2000; Zhu et al. 1991).

Morphological characters used to differentiate species of Pestalotiopsis and
similar genera are limited (Hu et al. 2007); the morphological characters are plastid
and morphological markers vary between host and environment (Egger 1995). Hu et
al. (2007) showed that colony morphology (colour, growth rate and texture) is highly
variable within single isolates of Pestalotiopsis; this phenomenon can be easily
observed through repeated subculturing. Also within a single species, conidial
morphology (shape and colour of the median cells), growth rate and fruiting structure,
may vary (Jeewon et al. 2003). Jeewon et al. (2003) evaluated the morphological
characters that could be used to differentiate species of Pestalotiopsis. He suggested
that pigmentation of median cells has taxonomic value. Liu et al. (2010a) proposed
that instead of using “concolorous™ and “versicolor” as proposed by Steyaert (1949)

and Guba (1961), “brown to olivaceous™ and “umber to fuliginous” median cells can
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be a key character in distinguishing species in Pestalotiopsis. Conidial morphology is
the most widely used taxonomic character for the genus Pestalotiopsis.

Most species are divided into different groups based on the size of the conidia.
Colour of the median cells is still a widely used character, and all species separate into
three groups based on this- concolorous, versicolorous umber olivaceous and
versicolorous fuliginous olivaceous. The length of the apical appendages and the
number of the apical appendages are also widely used characters for species
identification. Some species can also be identified by the presence of knobbed apical
appendages. The apical appendages can arise from the top, middle, bottom or
different positions in the apical hyaline cells and such characters are widely used in
species identification. Furthermore the apical appendages can be divided into
branches; in some species presence or absence of the basal appendages is another
character for species diagnosis (Maharachchikumbura et al. 2011). Species of
Pestalotiopsis commonly cause disease in a variety of plants (Hopkins and
McQuilken 2000; Tagne and Mathur 2001), are commonly isolated as endophytes
(Liu et al. 2006; Tejesvi et al. 2009; Watanabe et al. 2010) and some species likely
have endophytic and pathogenic stages in their life cycle (Wei et al. 2007: Tejesvi et
al. 2009). Species have also been recorded as saprobes (Agarwal and Chauhan 1988:
Yanna et al. 2002) where they are recyclers of dead plant material (Osono and Takeda
1999; Tokumasu and Aoiki 2002) and even rarely cause disease in humans (Sutton
1999). According to Index Fungorum (http://www.indexfungorum.org, 2011) there
are 235 Pestalotiopsis names, while in MycoBank (www. mycobank.org, 2011) there
are 232 names. The reason for the large number of names is historical and may not
reflect the actual number of species (Jeewon et al. 2004) and actual number of species
may be fewer than 50 (Maharachchikumbura et al. 2011).

Pestalotiopsis are thought to be a rich source for bioprospecting when
compared to those of other fungal genera (Aly et al. 2010: Xu et al. 2010). Strobel and
Long (1998) described Pestalotiopsis as the ‘E. coli of the temperate and tropical
rainforest systems’. The majority of compounds have been discovered from
endophytic strains of Pestalotiopsis (Lee et al. 1996; Li and Strobel 2001). Species of
Pestalotiopsis  have been shown to produce bioactive alkaloids, terpenoids,

isocoumarin derivatives, coumarins, chromones. quinones, semiquinones, peptides,



xanthones, xanthone derivatives, phenols, phenolic acids, and lactones with a range of
antifungal, antimicrobial, and antitumor activities (Xu et al. 2010). Xu et al. (2010)

reviewed 130 different compounds isolated from species of Pestalotiopsis.



CHAPTER 3

RESEARCH METHODOLOGY

(1) Collection of the samples

Pestalotiopsis isolates will be collected from the leaf spots and diseased fruits
of various hosts, Provinces of Chiang Mai and Chiang Rai in northern Thailand. The
cultures will be obtained from CGMCC, CBS and all other collaborating institutes.

Most important species, type herbarium material will be loaned and re-examined.

(2) Morphological examination

The obtained pure colony will be transferred onto PDA medium. The plates
will be incubated at room temperature (25°C) and to induce sporulation, sterilized
Carnation leaves were put on to the medium. Morphology of fungal colonies will be
recorded. Fungal mycelium and spores will be observed under light microscope and

photographed.

(3) Phylogenetic study

DNA will be extracted from selected isolates and PCR will be carried out to
amplify rDNA ITS region by using primers ITS 4 and ITS 5 and partial B-tubulin
gene by using Bt2A and Bt2B or other gene loci (Calmodulin, Actin, RPB2 and tefl).
Sequencing will be carried out for the respective region. Phylogenetic analysis of the
sequences will be carried out by using PAUP * and Mega4.

3.1 Molecular analysis

DNA extraction

Total genomic DNA will be extracted from fresh cultures using a modified
protocol of Doyle & Doyle (1987) and Lee & Taylor (1990). Fresh fungal mycelia
(500 mg) will be scraped from the margin of the PDA plate incubated at 25°C for 7 to
10 days and transferred into a 1.5 ml centrifuge tube with 100 ml of preheated (60°C)
2X CTAB extraction buffer (2% (w/v) CTAB, 100 mM Tris-HCI, 1.4 M NaCl, 20
mM EDTA, pH 8.0), and 200 mg sterilized quartz sand. Mycelia will be ground using
a glass pestle for 5 min and add extra 500 ml preheated (60°C) 2X CTAB and,



incubated in a 65°C water bath for 30 min with occasional shaking. 500 ml of
phenol:chloroform (1:1) will be added into each tube and shake thoroughly to form an
emulsion. The mixture will be spun 11900 g for 15 min at 25°C in microcentrifuge
and decants the supernatant phase into a fresh 1.5 ml tube. Supernatant containing
DNA will be reextracted with phenol: chloroform (1:1) at 4°C until no interface was
visible. 50 ml of SM KOAc will be added into the supernatant followed by 400 ml of
isopropanol and inverted gently to mix. The genomic DNA will be precipitated at
9200 g for 2 min at 4°C in a microcentrifuge. The DNA pellet will be washed with
70% ethanol twice and dried using SpeedVac® (AES 1010; Savant, Holbrook, NY,
USA) until dry. The DNA pellet will be then resuspended in 100 ml TE buffer (10
mM Tris-HCI, 1 mM EDTA).

3.2 PCR amplification

The ITS and 5.8S region of rDNA molecule will be amplified using primer
pairs ITS4 (5’-TCCTCCGCTTATTGATATGC-3") and ITSS (5-
GGAAGTAAAAGTCGTAACAAGG-3") (White et al 1990: Worapong et al 2002),
B-tubulin  gene region will be amplified with primer pairs BT2A (5'-
GGTAACCAAATCGGTGCTGCTTTC-3%) and BT2B (5
ACCCTCAGTGTAGTGACCCTTGGC-3") (Glass and Donaldson, 1995: O’Donnell
and Cigelnik, 1997) and refI will be amplified using the primer pairs EF1-526F (5°-
GTCGTYGTYATY GGHCAYGT-3") and EF1-1567R (5°-
ACHGTRCCRATACCACCRATCTT-3"). All other regions will be amplification by
their respective primers. The PCR will be performed with the 25 uL reaction system
consisting of 19.5 uL of double distilled water, 2.5 pL of 10x Taq buffer with MgCI2,
0.5 uL of ANTP (10 mM each), 0.5 pL of each primer (10 uM). 0.25 uL Taq DNA
polymerase (5 U/uL), 1.00 puL. of DNA template. The thermal cycling program will be
as follows:

For ITS initial denaturing step of 95°C for 3 min, followed by 35
amplification cycles of 95°C for 30 sec., 52°C for 45 sec. and 72°C for 90 sec and a
final extension step of 72°C for 10 min. For B-tubulin PCR conditions will be an
initial step of 3 min at 95°C, 35 cycles of 1 min at 94°C. 50 s at 55°C. and 1 min at
72°C, followed by 10 min at 72°C. For fefI, initial step of 5 min at 94°C, 10 cycles of
30 s at 94°C, 55 s at 63°C or 66°C (decreasing 1°C per cycle), 90 s at 72°C, plus 36



cycles of 30 s at 94°C, 55 s at 53°C or 56°C, 90 s at 72°C, followed by 7 min at 72°C.
The PCR products will be verified by staining with Goldview (Guangzhou Geneshun

Biotech Ltd., China) on 1% agarose electrophoresis gels.

(4) Phylogenetic analysis

DNAStar, SeqMan will be used to obtain consensus sequences from sequences
generated from forward and reverse primers. Combination sequence obtained from
three gene regions will be aligned using CLUSTALX (1.83) (Thompson et al., 1997).
The sequence will be manually adjusted using BioEdit (Hall, 1999), to allow
maximum alignment and maximum sequence similarity. A maximum parsimony
analysis (MP) will be performed using PAUP * (Phylogenetic Analysis Using
Parsimony) v. 4.0b10 (Swofford, 2002). Ambiguously aligned regions will be
excluded and gaps were treated as missing data. Trees will be inferred using the
heuristic search option with TBR branch swapping and 1,000 random sequence
additions. Maxtrees will be unlimited, branches of zero length will be collapsed and
all multiple parsimonious trees will be saved. Tree length [TL], consistency index
[CI]. retention index [RI], rescaled consistency index [RC], homoplasy index [HI],
and log likelihood [-In L] (HKY model) will be calculated for trees generated under
different optimality criteria. The robustness of the most parsimonious trees will be
evaluated by 1000 bootstrap replications resulting from maximum parsimony
analysis, each with 10 replicates of random stemwisc addition of taxa (Felsenstein
1985). The Kishino-Hasegawa tests (Kishino and Hasegawa 1989) will be performed
in order to determine whether the trees inferred under different optimality criteria
were significantly different. Trees will be viewed in Treeview (Page, 1996).

The techniques involved in the approach described are familiar with the
investigators. Dr Hyde has extensive knowledge in collection, isolation, identification
and growth of fungal cultures. Drs Ekachai has hand-on experience in the specific
molecular and physiological evaluation techniques.

Secondary metabolite profiling
Secondary metabolite will be extraction from selected species of

Pestalotiopsis, using methods describe by Li et al, 2007 and Xu et al. 2009.



CHAPTER 4
RESULTS AND DISCUSSION

In the first 10 months of this project 53 Pestalotiopsis isolates were collected
throughout Northern of Thailand from agricultural fields, waterfalls, national parks
and house gardens. Species of Pestalotiopsis cause a variety of disease in plants,
including canker lesions, shoot dieback, leaf spots, needle blight, tip blight, grey
blight, scabby canker, severe chlorosis, fruit rots and leaf spots. Fresh plant material
infected by Pestalotiopsis was isolated by endophyte technique, hyphal tip and single
spore isolation. Conidiomata in the genus as variable, ranging from acervuli to
pycnidia. Conidiomata can be immersed to erumpent, unilocular to irregularly
plurilocular with the locules occasionally incompletely divided and dehiscence by
irregular splitting of the apical wall or overlying host tissue. Conidiophores partly or
entirely develop inside the conidiomata, and they can be reduced to conidiogenesis
cells which are discrete or integrated, cylindrical, smooth, colourless and invested in
mucus. Pycnidia can mostly be seen with the unaided eye as a black or brown spore
masses with copious conidia. Conidia fusiform to ellipsoid, straight to slightly curved,
4-septate, basal cell colourless or slightly colour; median cells 3, concolourous or
versicolourous; apical cell colourless; apical appendages, tubular, 2 to 6 in number,
arising from the upper portion of the apical cell, knob or knot. Basal appendages are
usually present. Characteristics and morphology have been examined in pure culture,

most species produce white colony, which after 1 weeks on PDA is 5-7 cm in diam.



Table 4.1 Some Pestalotiopsis from northern Thailand

ORIGINAL
Code

SPECIES Name

HOST Name

SUBSTRATE

COLLECTION SITE

SAJ-0008

Pestalotiopsis
adusta

Sysygium sp.

Chiang Rai. Thailand

SAJ-0009

Pestalotiopsis sp.

Phylanthus emblica

Market infront of Mae Fah
Luang University, Chiang
Rai. Thailand

SAJ-0010

Pestalotiopsis
samarangensis

Syzygium
samarangense

fruit

Market infront of Mae Fah
Luang University, Chiang
Rai. Thailand

SAJ-0011

Pestalotiopsis sp.

Dracontomelon
mangifera

Leaf

Nam Tak Huey Mesak
Forest Park. Chiang Rai,
Thailand

SAJ-0012

Pestalotiopsis sp.

Rododendron sp.

Leal

Mae Fah Luang University.
Chiang Rai. Thailand

SAI-0013

Pestalotiopsis sp.

Chisocheton siamensis

Leaf

Huay Mesak Waterfall, Tool
Kwan. Chiang Rai, Thailand

SAJ-0014

Pestalotiopsis sp.

Unknown sp.

Leaf

Nursery orchids.Ching Mai
province, Thailand

SAJ-0015

Pestalotiopsis sp.

Artocarpus
heterophyllus

Decaying leaf

Mushroom Research Centre
(MRC), Bahn Pha Deng,
Chiang Mai Province,
Thailand

SAI-0016

Pestalotiopsis sp.

Musa paradisiaca

Leaf

Rachana Dormitory, Mae
Fah Luang University.
Ching Rai. Thailand

SAJ-0017

Pestalotiopsis
Jurcata

Camellia sinensis

Leafl

Mushroom Research Centre
(MRC). Bahn Pha Deng,
Chiang Mai Province,
Thailand

SAJ-0018

Pestalotiopsis sp.

Unknown sp.

Leaft

Mushroom Research Centre
(MRC). Bahn Pha Deng,
Chiang Mai Province,
Thailand

SAJ-0019

Pestalotiopsis sp.

Areca sp.

Leaf

Rachana Dormitory, Mae
Fah Luang University,
Ching Rai, Thailand

SAJ-0020

Pestalotiopsis sp.

Saccharum sp.

Leaf

Mushroom Research Centre
(MRC). Bahn Pha Deng.
Chiang Mai Province,
Thailand

SAJ-0021

Pestalotiopsis sp.

Unidentified sp.

Leaf

Vientiane Capital, Dove
Makkhai Village,Laos

JKC-0001

Pestalotiopsis sp.

Palm

Leaf

Mushroom Research Centre
(MRC). Bahn Pha Deng,
Chiang Mai Province.
Thailand

JKC-0006

Pestalotiopsis sp.

Palm

Rachis

Khow waterfall. chian grai.
Thailand

SAI027

Pestalotiopsis theae

Cameliia sinensis

Leaf

Mushroom Research Centre
(MRC), Bahn Pha Deng.
Chiang Mai Province,
Thailand
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4.1 New species/epitype of Pestalotiopsis collected during this study

1. Pestalotiopsis furcata Maharachchikumbura & K.D. Hyde, sp. nov. Fig. 4.1

MycoBank: MB564563

Etymology: The specific epithet is based on the branching nature of the apical
appendages of the species.

Associated with grey blight on leaves of Camellia sinensis, small, rounded,
yellow-green spots on the leaves become brown to grey, with concentric rings bearing
black, scattered conidiomata. Conidiomata acervuli scattered or gregarious, rarely
confluent, subepidermal in origin, erumpent when mature, round to oval in outline,
conical to oval in longitudinal section, 180-300 um wide. 70-160 pm high,
unilocular, glabrous; wall tissue (stroma and parietal cells) only a few cells thick (14—
22 pm), forming a textura angularis, cell walls thick, outermost layer hyaline, inner
layers pale brown to brown, encrusted. Conidiophores reduced to conidiogenous cells
lining the inner wall of the conidiomatal cavity. Conidiogenous cells discrete,
lageniform, smooth, thin-walled, hyaline, with 2—3 proliferations. Conidia fusoid to
ellipsoid, straight to slightly curved, 4—septate, 29-39 x 8.5-10.5 um (x =35.5 x 9.7
pm), basal cell obconic, hyaline or slightly olivaceous, thin- and smooth-walled, 4.9—
6.4 um long (¥ = 5.8 um), with 3 median cells, doliiform to subcylindrical, with thick
verruculose walls, constricted at the septa, concolorous, olivaceous, septa and
periclinal walls darker than the rest of the cell, wall rugose, together 20.7-25 pm long
(X =23.4 pm) (second cell from base 7-9 pm (X = 7.9 um); third cell 7.5-9.1 pm (¥
= 8.2 um); fourth cell 7.2-9.2 uym (¥ = 8.0 pum); apical cell hyaline, conic to
cylindrical 6.3-8.44 um long (¥ = 7.48 um); 5-9 tubular apical appendages, some
appendages branched, arising from the upper portion of the apical cell, 20-35 pm
long (x = 27.7 um), unequal; basal appendages absent.

Colonies on PDA reaching 7 cm after 7 days at 25°C, edge entire, whitish,
with dense, aerial mycelium on surface, fruiting bodies black, gregarious; reverse of
culture white.

Habitat/Distribution: Known to inhabit living leaves of Camellia sinensis,

Thailand.
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Material examined. THAILAND, Chiang Mai Prov., Mae Taeng Distr., Ban
Pha Deng, Mushroom Research Centre, N 19°17.123"' E 98°44. 009', elevation 900 m,
rainforest, on living leaves of Camellia sinensis, January 20, 2010, S.S.N.
Maharachchikumbura S200110 (MFLU12-0112, holotype) - ex-type culture
MFLUCC 12-0054; ibid., July 10, 2010, S.C. Karunarathna S100710 (MFLUI12-
0113); ibid., September 9, 2011, S.S.N. Maharachchikumbura S110911 (MFLUI2-
0114); ibid., December 9, 2011, S.S.N. Maharachchikumbura $91211 (MFLUI2-
0115).

Figure 4.1 Pestalotiopsis furcata sp. nov. (holotype). A. Blight on leaf of Camellia
sinensis. B. Conidiomata, split irregularly. C. Section of conidiomata. D.
Conidiophores/ conidiogenous cells. E-G. Conidia with branched appendages. H, I.
Colony on PDA, H from above, I from below. Scale Bars: C = 50 pm, D— G= 20 um.



12

2. Pestalotiopsis theae (Sawada) Steyaert (EPITYPE) Fig. 4.2

Conidiophores growing in clusters, simple, short, filiform, fugacious, smooth,
thin-walled, hyaline, 4-8 x 1-2 um (¥ = 6 x 1.5 pm). Conidia fusiform to ellipsoid,
straight to slightly curved, 4-septate 22.5-28 x 6.7-8.2 um (¥ = 25.5 x 7.6 um), basal
cell conic or obconic, hyaline, thin and smooth walled, 3.9-5.3 pm long (x = 4.55
um), with 3 median cells, thick verruculose walls, constricted at the septa,
concolorous, dark brown, septa and periclinal walls darker than the rest of the cell,
together 14.5-18.5 pm long (¥ = 16.7 um) (second cell from base 5-7.2 pm (¥ = 6.3
pm); third cell 4.8—-6 pm (¥ = 5.4 um); fourth cell 5-6.8 um (x = 5.7 pm)); apical
cell hyaline, cylindrical 4.2-5.9 um long (¥ = 5.2 um); 3—4 apical appendages,
tubular, arising from the upper portion of the apical cell, 22.5-31 pm long (¥ = 26.5
um), shightly swollen at the apex; basal appendages, filiform, 4-7 pm. Colonies
growing relatively fast on PDA, reaching 7 cm after 5 days at 25°C, fimbriate,
whitish, dense, aerial mycelium on surface, fruiting bodies black: reverse of the
culture yellowish white.

Material examined: TAIWAN, Taipei, on living leaves of Camellia sinensis, 13
July 1908, Y. Fujikiro, determined by K. Sawada (BPl 406804, ex-holotype);
THAILAND, Chiang Mai PROV., Mae Taeng Distr., Ban Pha Deng. Mushroom
Resecarch Centre, N 19°17.123" E 98°44. 009', elevation 900 m, rainforest, on living
leaves of Camellia sinensis, January 20, 2010, S.S.N. Maharachchikumbura St200110
(MFLU12-0116, epitype designated here) — extype culture MFLUCC 12-0055
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Figure 4.2 Pestalotiopsis theae (epitype) A. Conidia in culture. B. Conidiogenous
cells. C, D. Conidia. E, F. Colony in culture, E. from above, F. from below. Scale
Bars: A-B =20 pm, C-D=15 pm.

3. Pestalotiopsis samarangensis Maharachchikumbura & K.D. Hyde, sp. nov. Fig.
4.3
MycoBank: MB 800178
Etymology: The specific epithet is based on the host species, from which the
fungus was isolated.
Conidiomata acervuli, in concentric bands, confluent, erumpent when mature,
rounded to oval in outline, epidermal to superficial in origin, basal stroma and lateral

wall 2—4 cells thick; cells hyaline to pale brown, textura angularis 100-350 um wide,
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80-150 deep. Conidiophores reduced to conidiogenous cells arising within the
acervuli. Conidiogenous cells discrete, simple, short, filiform. Conidia 18-21 x 6.5—
7.5 pm (x = 20 x 7 pum), fusiform to ellipsoid. broadly clavate, straight to slightly
curved, 4-septate, versicoloured: basal cell conical, hyaline, thin and smooth-walled,
3.5-4.8 pm long (¥ = 4 pum); apical cell 2.5-4.6 um long (X = 3.4 um). conical,
hyaline, thin and smooth-walled; three median cells 12.8-13.8 pm long (¥ = 13.5
um), with thick verruculose walls, dark brown, central cell darker than the cells on
either side, the second cell from base pale brown, 4.3-5.3 pum long (¥ = 4.8 um);
third cell darker brown, 3.7-5 um long (¥ = 4.1 um; the fourth cell darkest, 4.5-5.3
pm (X = 4.9 um); three apical appendages 12-18 um long (¥ = 15 pm), tubular,
arising from the upper portion of the apical cell; single basal appendage, 3.5-5.2 um
long, filiform.

Colonies on PDA reaching 7 cm diam after 6 days at 25°C. edge entire, whitish
aerial mycelium, fruiting-bodies black, gregarious; reverse of culture white.

Habitat/Distribution: Known to cause fruits rots on Syzygium samarangense-in
Thailand.

Material examined: THAILAND, Chiang Mai Prov., Chiang Mai, on fruits of
Syzygium samarangense, 20 January 2010, S.S.N. Maharachchikumbura S200110b
(MFLU 12-0133; holotype) - ex-type culture MFLUCC 12-0233; ibid., 15 May 2011,
S.S.N. Maharachchikumbura S200511 (MFLU 12-0134); Chiang Rai province,
Chiang Rai, 15 September 2011, S.S.N. Maharachchikumbura S150911 (MFLU 12-
0135).
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Figure 4.3 Pestalotiopsis samarangensis (holotype). A, B. Fruit rot of wax apple C,
D. Acervular conidiomata, epidermal to superficial in origin E. Conidiogenous cells,
F-H. Versicoloured conidia, I, J. Colony on PDA top (I) reverse (J). Scale bars: C, D
=50 um, E-H =20 um.

—————
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4.2 Phylogenetic studies

Of the 10 gene regions (ACT, B-tubulin, CAL, GPDH, GS, ITS, LSU, RPB 1,
SSU and tefl) utilized to resolve cryptic Pestalotiopsis species, ITS, f—tubulin and
tefl proved to be the better markers. The other gene regions were less useful due to
poor success in PCR amplification and/or in their ability to resolve species
boundaries. As a single gene tefl met the requirements for an ideal candidate and
functions well for species delimitation due to its better species resolution and PCR
success. Although B-tubulin showed fairly good differences among species, a
combination of ITS, B-tubulin and tefl gene data gave the best resolution as compared

to single gene analysis.

Table 4.2 Comparison of gene regions used in our study

Region ITS [B-tub tefl Combined
PCR success/sequencing 100% 90% 95% -
success

Characters in aligned dataset 546 487 1005 2038
Parsimony-informative 78 (14.3 %) 154 (31.6 %) 195 (13 %) 427 (21 %)
characters

Number of bootstrap support 16 24 28 34
>50%

Table 4.3 Comparison of gene regions tested but not used in the final phylogenetic

studies

Region Primer/s PCR success (%) Sequence Species resolution
success (%)

LSU LROR /5 100 100 Very low

SSuU NS 1/4 100 100 Very low

Actin ACT 512F/783R 95 100 Low

GS GS FI/R1 0 - -

GPDH GDF1/GPD2LM 95 100 Low

RPB | RPBI Af/Ac/Cr 60 50 High

CAL CL 1/2; CAL 70 90 High

228F/737R
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51 P. intermedia MFLUCC 12-0259
P Intermedia MFLUCC 12-0260
P. lingaris MFLUCC 12-0272
P. linearis MFLUCC 12-0271
53 P, unicolor MFLUCC 12-0275
P. unicolor MFLUCC 12-0276
86| P. chinensis MFLUCC 12-0273
P. verrucuiosa MFLUCC 12-0274
P. clavata MFLUCC 12-0268
P. clavata MFLUCC 12-0269
P. trachicarpicola Novozymes 47141
P. trachicarpicola MFLUCC 12-0264
P. trachicarpicola OP068
P. trachicarpicole MFLUCC 12-0265
P. trachicarpicola MFLUCC 12-0266
P. trachicarpicola MFLUCC 12-0267
P. rosea MFLUCC 12-0258
P. adusta ICMP 6088

P J.'nﬂ'exa MFLUCC 12-0270
100 P. camelliae MFLUCC 12-0277
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P. diversiseta MFLUCC 12-0287
P, jesten MFLUCC 12-0279
100 | P. ellipsospora MFLUCC 12-0283
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P. clavispora MFLUCC 12-0280
99! P. clavispora MFLUCC 12-0281
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P. saprophyta MFLUCC 12-0282
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P. chrysea MFLUCC 12-0262
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P. asiatica MFLUCC 12-0286
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Seiridium sp. SD096

97,

10 changes

Figure 4.4 Maximum parsimony phylogram generated from combine ITS, B-tubulin

and tefl analysis. Data were analyzed with random addition sequence, unweighted

parsimony and treating gaps as missing data. Seiridium spp. was used as the outgroup.

Ex-type and ex-epitype sequences are in bold. Thai isolates are in darker.



CHAPTER 5

CONCLUSION

In the present study. we have collected 53 Pestalotiopsis isolates throughout
Northern of Thailand from different habitats and hosts. Most of the Pestalotiopsis
isolates were obtained from economically important cash crops such as Arfocarpus
heterophyllus, Camellia sinensis, Musa paradisiaca, Phylanthus emblica, Saccharum
sp., and Syzygium samarangense. Of these important hosts, species isolated from
Camellia sinensis (tea) are described as the new species Pestalotiopsis furcata and
one species is epitypified as a P. theae. The species causing serious fruit rot disease to
the Syzvgium samarangense is described as a new species Pestalotiopsis
samarangensis.

The morphological characterization of Pestalotiopsis isolates clearly show that
isolates cluster in to different morphological groups. These morphological groups are
highly supported by the sequence data and belong to three distinct clades. These
clades corresponded to three conidial types: one clade with pale brown or olivaceous
concolorous median conidial cells, the next with versicolorous median conidial cells
and the last with dark-coloured concolorous median conidial cells and with knobbed
apical appendages. Current research clearly shows that species of Pestalotiopsis
comprise three species complexes. There are few morphological characters available
to distinguish species belonging to these groups. Those morphelogical important
characters include colour of the median cells, the size (length and width) of conidia
and the characters within the apical appendages. However the morphological
characters are not varied enough to identify species within these complexes. Therefore
different gene regions were tested to separate the species within these complexes. Out
of tested locus, tefl gave the highest species resolution as a single gene and
combination of ITS, B-tubulin and ref! gave the best resolution. As a result of this
study we have published four SCI papers describing 15 new species with three

epitypes. Two papers are also in prep and one candidate is training as a PhD student.
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Abstract The genus Pestalotiopsis has received consider-
able attention in recent years. not only because of its role as
a plant pathogen but also as a commonly isolated
endophyte which has been shown to produce a wide range
of chemically novel diverse metabolites. Classification in
the genus has been previously based on morpholegy, with
conidial characters being considered as important in
distinguishing species and closely related genera. In this
review, Pestalotia, Pestalotiopsis and some related genera
are evaluated; it is concluded that the large number of
deseribed species has resulted from introductions based on
host association. We suspect that many of thesc are
probably not good biological species. Recent molecular
data have shown that conidial characters can be used to
distinguish taxa; however. host association and geograph-
ical location is less informative. The taxonomy of the
genera complex remains confused. There are only a few
type cultures and, therefore. it is impossible o use gene
sequences in GenBank to clarify species names reliably, It
has not even been established whether Pestaloria and
Pestalotiopsis are distinet genera, as no isolates of the
type species of Pestalotia have been sequenced, and they

S. 8. N. Maharachchikumbura * L.-D. Guo (57

Key Laboratory of Systematic Mycology & Lichenology.
Institute of Microbiology. Chinese Academy of Sciences,
Beyjing 100190, People’s Republic of China

e-mal: guold@sun.im.ac.cn

S, S. N. Maharachchikumbura * E. Chukeatirote - K. D, Hyde (&)
School of Science, Mae Fah Luang University,

Thasud, Chiang Rai 57100, Thatland

e-mail: kdhyde3@gmail.com

A. H. Bahkali - K. D. Hyde

College of Science, Botany and Microbiology Department,
King Saud University,

P.O. Box: 2455. Riyadb 1143, Saudi Arabia

are morphologically somewhat similar. When selected
GenBank ITS accessions of Pestalotiopsis clavispora. P
disseminata, P. microspora, P. neglecta. P. photiniae, P.
theae, P virgatula and P vismiae arve aligned, most species
cluster throughout any phylogram generated. Since there
appears (o be no living type strain for any of these species,
it is unwise to use GenBank sequences to represent any of
these names. Type cultures and sequences are available for
the recently described species P hainanensis, P. jesteri, P.
kunmingensis and P, pallidotheae. Tt is clear that the
important species in Pestalotia and Pestalotiopsis need 1o
be epitypified so that we can begin to understand the
genus/genera. There are numerous reports in the literature
that various species produce taxol. while others produce
newly discovered compounds with medicinal potential and
still others cause discase. The names assigned to these
novel compound-producing taxa lack an accurate taxo-
nomic basis, since the taxonomy of the genus is markedly
confused. Until the important species have been epitypi-
fied with living strains that have been sequenced and
deposited in public databases, researchers should refrain
from providing the exact name of species.

Keywords Epitvpify- Host occurrence - Pestalotia -
Pestalosphaeria - Pigmentation - Secondary metabolites -
Taxol

Introduction

Pestalotoiopsis Steyaert is an appendage-bearing conidial
anamorphic form (coelomycetes) in the family Amphi-
sphaeriaceae (Barr 1975, 1990; Kang et al. 1998, 1999), and
molecular studies have shown that Pestalotiopsis is mono-
phyletic {Jeewon et al. 2002, 2003, 2004). Species of
Pestaloiiopsis are common in tropical and temperate
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Six DNA regions were evaluated as potential DNA barcodes for
Fungi, the second largest kingdom of eukaryotic life, by a multina-
tional, multilaboratory consortium. The region of the mitochondrial
cytochrome ¢ oxidase subunit 1 used as the animal barcode was
excluded as a potential marker, because it is difficult to amplify in
fungi, often indudes large introns, and can be insufficiently vari-
able. Three subunits from the nudlear ribosomal RNA cistron were
with regi of three rep tative protein-

mdmg genes (largest subunit of RNA polymerase Il, second largest
subunit of RNA polymerase I, and minichromosome maintenance
protein). Although the protein-coding gene regions often had
a higher percent of correct identification compared with ribosomal
markers, low PCR amplification and sequending success eliminated
them as candidates for a uni | fungal barcode. A g the
regions of the ribosomal cistron, the internal transcribed spacer
(ITS) region has the highest probability of successful identification
for the broadest range of fungi, with the most clearly defined bar-
code gap between inter- and intraspecific variation. The nuclear
ribosomal large subunit, a popular phylogenetic marker in certain
groups, had superior species resolution in some taxonomic groups,
such as the early diverging lineages and the ascomycete yeasts, but
was otherwise slightly inferior to the ITS. The nuclear ribosomal
small subunr: has pour species-level resolution in fungi. ITS will be
y proposed for adoption as the primary fungal barcode
marker to the Consortium for the Barcode of Life, with the possibil-
ity that suppl b des may be developed for particular

narrowly (ivtumsmbed taxonomic groups.

DNA barcoding | fungal biodiversity

he absence of a universally accepted DNA barcode for Fungi.

the second maost speciose cukaryotic kingdom (1, 2), is a seri-
ous limitation for multitaxon ecological and biodiversily studies.
DNA barcoding uses standardized 500- 10 800-bp sequences 1o
identify species of all eukaryotic kingdoms using primers that are
applicable for the broadest possible taxonomic group. Reference
harcodes must be derived from expertly identified vouchers de-
posited in biological collections with online metadata and vali-
dated by available online sequence chromatograms, Interspecific
varation should exeeed intraspecific variation (the barcode gap),
and barcoding is optimal when a sequence is constant and unigue
10 one species (3. 4). Ideally, the barcode locus would be the same
for all kingdoms, A region of the mitochondrinl gene encoding the
cytochrome ¢ oxidase subunit | (COJ) is the barcode for animals
(3. 4) and the default marker adopted by the Consortium for the
Barcode of Life [or all groups of organisms, including fungi (5). In
Oomycota, part of the kingdom Stamenopila historically studied
by mycologists, the de facto barcode internal transcribed spacer
(ITS) region is suitable for identification, but the default €O/
marker is more reliable in a few clades of closely related species
(6). In planis, COJ has limited value for differentiating species,
and a two-marker system of chloroplast genes was adopted (7, §)
based on portions of the ribulose §-5-biphosphate carboxylase/
oxygenase large subunit gene and a maturase-encoding gene from

www. pnas. orglegiteloi/ 10, 1073/pnas. 1117018109

the intron of the rmK gene. This system sets a precedent for
reconsidering CO7 as the default fungal barcode.

COI functions reasonably well as a barcode in some fungal
genera, such as Penicillium, with reliable primers and adequate
species resolution (67% in this young lineage) (9): however.
results in the few other groups examined experimentally are in-
consistent, and cloning is often required (10). The degenerate
primers applicable to many AAsconnveora (11) are difficull 10 as-
sess, because amplification ures may not reflect priming
mismatches, Extreme length variation occurs because of multiple
introns (9, 12-14), which are not consistently present in a species.
Multiple copies of different lengths and variable sequences oc-
cur, with identical scquences sometimes shared by several species
(11). Some fungal clades, such as Neocallimastigomycota (an
early diverging lineage of obligately anacrobic. zoosporic gut
fungi), lack mitochondria (15). Finally, because most fungi are
microscopic and inconspicuous and many arc unculturable, ro-
bust, universal primers must be available 10 detect a truly rep-
resentative profile. This availability scems impossible with €O/,

The nuclear rRNA cistron has been used for fungal dia-
gnosties and phylogenetics for more than 20 y (16). and its
wmpunum are most frcquunllx discussed as tllt.ln.lli\u 10 ('(JI

and ..hb rRNA genes lrmmnhmd as a unit by RNA pnt_\rm rase 1.
Posttranscriptional processes split the cistron, removing two in-
ternal transcribed spacers. These two spacers, including the 5.85
gene, are usually referred to as the ITS region. The 185 nuclear
ribosomal small subunit TRNA gene (SSU) is commonly used in
phylogenetics, and although its homolog (168) is often used as
a species diagnostic for bacteria (18), it has fewer hypervariable
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A novel species of Pestalotiopsis causing leaf spots
of Trachycarpus fortunei
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Abstract — Specimens of a new Pestaloriopsis species were obtained from leaves of
Trachycarpus fortunei from Kunming Botany Garden, Kunming, Yunnan Province, China,
where it caused serious leaf blotch and defoliation in the garden. Single ascospore isolates
from the teleomorph produced identical colonies with black slimy conidial masses.
Morphological characteristics of the conidia produced in culture accorded well with the
genus  Pestalotiopsis. Based on morphological characters and molecular  analysis,
Pestalotiopsis trachicarpicola sp. nov. is introduced and both its asexual and sexual forms
are described.

Coelomyecetes / new species [ holomeorph / Pestalosphaeria

INTRODUCTION

We are in the process of studying the pathogens of ornamental plants in
Yunnan Province. The study involves collecting fresh specimens, isolation, and
molecular analysis, and reporting the known and the novel pathogens, so as to
strengthen plant quarantine, integrated pest management and diagnosis of fungal
diseases of these plants. In this paper we address a species of Pestaloriopsis
causing serious leaf spotting disease of Trachycarpus fortunei (Chinese windmill
palm, Arecaceac).

Pestalotiopsis is a confused genus with 234 names (http://www.index
fungorum. org/names/names.asp; accession date, 2012.02.25), which is in need of
molecular characterization. Maharachchikumbura er al. (2011) reviewed the genus
and noted there were only four sequenced type or epitype strains available and
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A multi-locus backbone tree for Pestalotiopsis,
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Abstract Pestalotiopsis is a taxonomically confused, path-
ogenic and chemically creative genus requiring a critical re-
examination using a multi-gene phylogeny based on ex-type
and ex-epitype cultures. In this study 40 isolates of Pesta-
lotiopsis, comprised of 28 strains collected from living and
dead plant material of various host plants from China were
studied by means of morphology and analysis of ITS,
B-tubulin and refl gene sequence data. Based on mo-
lecular and morphological data we deseribe 14 new
species (Pestalotiopsis asiatica, P chinensis, P ehrysea,
P. clavata, P diversiseta, F. ellipsospora, F. inflexa, P
intermedia, P. linearis, P. rosea, P. saprophyta, P
umberspora, P. unicolor and P verruculosa) and three
species are epitypified (P adusta, P clavispora and P.
Joedans). Of the 10 gene regions (ACT, B-tubulin,
CAL, GPDH, GS, ITS. LSU, RPB 1, SSU and 1¢f1)
utilized to resolve cryptic Pestalotiopsis species, ITS,
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f-tubulin and #ef! proved to be the better markers.
The other gene regions were less useful due to poor
success in PCR amplification and/or in their ability to
resolve species boundaries. As a single gene refl met
the requirements for an ideal candidate and functions
well for species delimitation due to its better species
resolution and PCR success. Although [3-tubulin showed
fairly good differences among species, a combination of
ITS, P-tubulin and reff gene data gave the best resolu-
tion as compared to single gene analysis. This work
provides a backbone tree for 22 ex-type/epitypified spe-
cies of Pestalotiopsis and can be used in future studies
of the genus.
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(Tanaka et al. 2011) and Seiridium (Bames et al. 2001). Tef!
is a widely used taxonomic marker and this has been suc-
cessfully utilized to investigate the kingdom-level phyloge-
ny of eukaryotes (Roger et al. 1999; Baldauf et al. 2000) and
species in fungal genera such as Diaporthe (Santos et al,
2010; Udayanga et al. 2012), Fusarium (Geiser et al. 2004;
O'Donnell et al. 2010) and Trichoderma and Hypocrea
(Druzhinina et al. 2005). In the present study, [(-tubulin
and tef! gene regions proved o be favorable taxonomic
markers for Pestalotiopsis since they resolved the taxonom-
i¢ relationships of most species studied. Further, ¢/ had
better PCR amplification success rates (95 %) and was
found to be superior to p-tubulin (90 %). Tefl is therefore
a powerful tool to resolve lincages within Pestalotiopsis.
Because of the better PCR and sequencing success rate and
fewer difficulties with alignment, editing and better resolu-
tion, the e/l gene appears to be a very good molecular
marker for phylogenetic investigation of Pestalotiopsis.

Combined sequence analysis of ITS, B-tubulin and refl
genes successfully resolved most of the Pestalotiopsis spe-
cies used in this study with high bootstrap support. Hu et al.
(2007) and Liu et al. (2010) have previously shown that a
combination of B-tubulin and ITS genes gave better species
resolution than a single gene and they suggested that at least
two genes should be used to resolve specics in Pestulotiopsis.
Similar results have been shown in Fuserium (Summereli
et al. 2010); Calonectria (Lombard et al. 2010), Phyllosticta
(Wikee et al. 2011), and Colletotrichim (Phoulivong et al.
2010y, however the genes best suited for each genus differed.
In addition to the above three genes, we tested LSU. SSU.L
ACT and GPDH (low resolution), GS and RPB1 (cannot be
synthesized using available primers or multiple copies) and
Calmodulin {species resolution is high, PCR success rate low)
and these were less successful in PCR amplification andior
resolving species.

Three cpitypes based on live cultures derived from fresh
collections from China and Fiji were chosen. When choos-
ing epitypes it is desirable (but not mandatory) to use fresh
collections with living isolates from the onginal host, with
the same symptoms and as near to the onginal location of
the holotype as possible (Zhang and Hyde 2008). However,
this is not straightforward for Pestalotiopsis species which
may be endophytes. weak pathogens or saprobes on a wide
range of hosts, There are alse numerous cryplie species,
very few distinct species, species with wide host ranges,
those with cosmopolitan distribution and some species be-
ing opportunistic pathogens. We have, therefore, been prag-
matic in choosing epitypes so that we can advance
Pestalotiopsis understanding. In this way future workers can
pin names to isolated endophytic Pestalotiopsis species (Ko
Ko etal. 201 1) which may be important for chemical biopro-
specting and other research in the genus (Xu et al. 2010
Maharachchikumbura ct al. 2011).

In the present study multi-locus phylogeny for Pestalo-
tiopsis species is presented and strives towards providing
biological species concepts based on taxonomically impor-
tant morphological characters. This backbone tree needs
expanding by re-examining type materials of some of the
important species described in Pestalotiopsis and using
multi-locus analysis to establish epitypes. We have not
epitypified some of the more commonly known Pestalotiop-
six names (e.g. P, disseminata, P. fici, P longiseta, P. micro-
spora, P neglecta, P. panciseta, P. photiniae and P, uvicola)
due of lack of fresh collections and living material. Our new
species, however, differ from putatively named examples of
the common species in GenBank (e.g. P2 microspora, P
neglecra) and thus we are confident that the species newly
introduced in this paper are distinct.

Acknowledgments We thank Thailand Research Fund (grant;
BRGS280002); The National Research Council of Thailand (grant for
Pestalotiopsis No: 55201020008), Mae Fah Luang University (grant
for Pestalotiopsis No: 55101020004). The National Natural Science
Foundation of China {grant: 30930003); the Knowledge Innovation
Program of the Chinese Academy of Sciences (grant: KSCX2-YW-Z-
0935); Mushreom Research Foundation, Chiang Mai, Thailand; State
Key Laboratory of Mycology, Institute of Microbiology, Chinese
Academy of Scicnces, Beijing. China and the King Saud University
for supperting this research. We kindly acknowledge Novozymes,
CGMCC and ICMP for providing cultures and BPI, CUP and NY
herbaria for providing type materials for this study.

References

Aly AH, Debbab A, Kjer J, Proksch P {2010) Fungal endophytes from
higher plants: a prolific source of phytochemicals and other bio-
active natural products. Fungal Divers 41:1-16

Baldauf SL. Roger Al. Wenk-Siefert I, Doolittle WF (2000) A
kingdom-level phylogeny of eukaryotes based on combined pro-
tein data. Science 290:972-977

Barnes 1. Roux J, Coetzec MPA. Wingficld MJ (2001) Characterization of
Seiridium spp. associaed with cypress canker based on -tubulin and
histone sequenees, Plant Dis 85:317-321

Barr ME {1973) Pestalosphaeria, anew genus in the Amphisphaeriaceae.
Mycologia 67:187--194

Barr ME (1990) Prodromus 10 nonlichenized, pyrenomycetous mem-
bers of class Hymenoascomyeetes. Mycotaxon 39:43-184

Bate-Smith EC, Metcalfe CR (1957) Leucamhocvanins 3. The nature
and systematic distobution of tannin in dicotyledonous plants. J
Linn Soc (Bot) 55:669-705

Bridge PD, Spooner BM, Roberts PJ (2005) The impact of molecular
data in fungal systematics. Adv Bot Res 42:33-67

Cai L. Giraud T. Zhang N, Begerow D, Cai G, Shivas RG (2011) The
evolution of species concepts and species recognition eriteria in
plant pathogenic fungr. Fungal Divers 50:121-133

Carbone 1, Kohn LM (1999} A method for designing primer sets for
speciation studies in filamentous ascomycetes. Mycologia
91:553-556

Chomnunti P, Schoch CL, Aguirre-Hudson B, Ko Ko TW, Hongsanan
S. Jones EBG. Kodsueb R, Phookamsak R, Chukeatirote E,
Bahkali AH, Hyde KD {2011) Capnodiaceae. Fungal Divers
51:103-134

@ Springer

A multi-locus backbone tree for Pestalotiopsis, with a polyphasic characterization of

14 new species. Fungal Diversity 56: 95-129.



BIOGRAPHY

DR KEVIN D HYDE

School of Science, Mae Fah Luang University, Chiang Rai, Thailand;

(+66) 861148549 (Mobile)

Email: kdhyde3@gmail.com

QUALIFICATIONS

Doctor of Science, University of Wales, 2001

DISSERTATION: Biodiversity and Biology of Tropical Microfungi
Doctor of Philosophy, University of Portsmouth, UK, 1987
DISSERTATION: Marine Mycology

Master of Science, University of Portsmouth, UK, 1981
DISSERTATION: Biodeterioration

Postgraduate Certificate of Education, Bristol University, UK. 1980
Bacholer of Science, University of Wales, Cardift, 1979 (Zoology)

EXPERIENCE

Associate Professor, School of Science, Mae Fah Luang University, Chaing
Rai, Thailand — January 2008-present (9 months per year)

Associate Professor (Senior Lecturer), Department of Ecology & Biodiversity,
The University of Hong Kong — 1992-2007.

Director, Centre for Research in Fungal Diversity, Department of Ecology &
Biodiversity, The University of Hong Kong — 1998-2007

Senior Plant Pathologist, Queensland Department of Primary Industries —

1989-1991.



31

INTERNATIONAL STANDING

Prestigious committees and awards

1.

President of the Asian Mycologial Committee

Journals - Editor in Chief (EC) and Editorial board (EB)

Fungal Diversity (EC)

Fungal Diversity Research Series (EC)
Agricultural Technology (EC)
Mycology (EC)

Mycological Research (EB)
Biotropica (EB)

Cryptogamie Mycologie (EB)
Journal of Forest Research (EB)
Persoonia (EB)

Fungal Ecology (EB)
Australian Mycologist (EB)
Mycosphere (EB)

PUBLICATIONS

I have published more than 600 books and refereed papers and more than 120
abstracts. Of these 440 were in SCI journals.

I have written, co-authored or co-edited 18 books

I have edited 3 conference abstract books

[ am Editor-in-Chief and produced 42 volumes of Fungal Diversity

I am Editor-in-Chief and produced 20 volumes of the Fungal Diversity
Research Series

I was Editor-in-Chief and produced 8 issues of the International Journal of

Agricultural Biotechnology



32

TEACHING

Taught and designed courses in:

e Plant Pathology (MFLU), Food Biotechnology (MFLU), Mycology (MFLU),
Special Project in Mushroom Growing for MSc in Biotechnology (MFLU),
Seminar course for MSc in Biotechnology (MFLU), Introductory
Microbiology (HKU), Environmental Microbiology (HKU), Applied
Microbiology (HKU)

Main CV (Thailand emphasis)

Graduate students supervision of Thai students or students registered in Thai

Universities

Postdoctoral Fellows Supervised

1. Dr Po Po Than. January 2008 — July 2009. Colletotrichum.

2. Dr Sutheera Thongkantha. December 2006 — May 2008. Basidiomycete expert
and Scientific Manager at Mushroom Research Centre.

3. Dr Edward Grand. May 2004 — December 2005. Basidiomycete expert and
scientific manager at Mushroom Research Centre.

4. Dr Yu Jiang. June 2000 — August 2002. Fungal Biotechnologist (Now Assistant
Professor at Baptist University).

5. Dr Ho Wai Hong. August 1998 — June 2006. Culture Collection Manager
/Teaching Instructor. Samuel is developing Biotechnological Projects and
supervising Undergraduate Students.

6. Dr Sally Fryar. February 1998 - November 2000. Ecology of Freshwater Fungi.
Sally was co-supervised by Dr Hodgkiss.

7. Dr E.C.Y. Liew. January 1997 — December 2001. Molecular Phylogeny (Now
Principal Scientist in Sydney University).

8. Dr W.S. Wong. September 1996 — December 1997. Ultrastructure of the
Xylariaceae and Culture Collection Manager. (Now Project Manager, CK Life

Science Limited, HK).



10.

(US]

33

Dr T.K. Goh. July 1996 — June 1999. Molecular taxonomy of Bipolaris-like
fungi (Now Assistant Director, Planning and Coordination Office, HKUST)
Dr B. Tread. August 1995 — April 1997. Culture collection and herbarium

development. (Now Pharmacist with a French drug company).

MSC and PhD students completed (Thai Universities)

Thai students

Aom Pinnoi. October 2004-May 2008. Palm fungi. (PhD student, jointly
supervised at Princess Songkla University, Thailand).

Rampai Kodsueb. June 2002 — September 2007. Biodiversity of Saprobic
Fungi on Woody Litter. (PhD student, jointly supervised at Chiang Mai
University, Thailand).

Itthayakorn Promputtha June 2001 — May 2006. Fungal succession and
diversity. (PhD student, jointly supervised at Chiang Mai University, Thailand).
Sutheera Thongkantha. June 2002 — July 2006. Biodiversity of fungi on
Pandanus. (PhD student, jointly supervised at Chiang Mai University,
Thailand).

B. Bussaban, July 1999 — October 2005. Fungi on Zingiberaceae in Thailand.
(PhD student, jointly supervised at Chiang Mai University, Thailand).

P. Wipornpan, July 1998 — May 2004. Fungi on Musa acuminata (banana) in
northern Thailand (PhD student, jointly supervised at Chiang Mai University).
Umpava Pinruan. October 2004. Biodiversity and antifungal production by
fungi on the palm Eleiodoxa conferta in Sirindhorn peat swamp forest,
Narathiat, Thailand. (MSc student, jointly supervised at Chiang Mai
University, Thailand).

Aom Pinnoi. April 2004. Biodiversity and antifungal production by fungi on
the palm Eleiodoxa conferta in Sirindhorn peat swamp forest, Narathiat,
Thailand. (MSc student, jointly supervised at Chiang Mai University, Thailand).
Warin Techa. May 2001. Diversity of saprobic fungi from Calamus

kerrianus and Walichia caryotoides at Suthep-Pui National Park,



10.

L1

12,

13.

14.

15.

16.

78

18.

19.

20.

21,

34

Thailand. (MSc student, jointly supervised at Chiang Mai University, Thailand).
Weraphol Bhilabutra June 2002 — present. Grass Fungi. (Royal Golden
Jubilee PhD student, jointly supervised at Chiang Mai University, Thailand) —
should submit within 2-3 months.

Kanchalika Ratanacherdchai, June 2005-present. Induced plant immunityto
control anthracnosein organic crop production (Royal Golden Jubilee PhD
student, jointly supervisied at KMITL, Thailand).

Mongkol Wongsawas, June 2007 — present. Feshwater fungi in Zhejiang
Province, China (PhD student, jointly supervisied at Zhejiang University,
China).

Saithong Kaewchay, June 2006-present. Biological Control of White Root
Disease of Rubber Tree (Royal Golden Jubille PhD student, jointly supervised
at Chiang Mai University, Thailand).

Hongli Hu, September 2005-present. Brown spored bitunicate ascomycetes

(PhD student, HKU).

Asian students at Thai Universities

Ohmar Myo Aung, May 2004 - June 2008. Entomophagous fungi in
northern Thailand (PhD student, jointly supervised at KMITL, Thailand).
Ruilin Zhao July 2004 - June 2008. Agaricus in northern Thailand (PhD
student, jointly supervised at KMITL, Thailand).

Po Po Than. October 2004 — February 2008. Interaction of Colletotrichum
capsici and C. gloeosporioides in anthracnose in chilli. (PhD student, jointly
supervised at Mae Jo University, Thailand).

Duong Minh Lam. May 2003 — October 2006. Diversity of litter fungi. (PhD
student, jointly supervised at Chiang Mai University, Thailand).

Tran Thi My Hanh. October 2004 — June 2006. Slime molds. (MSc student,
jointly supervised at Kasetsart University, Thailand).

Thida Win Ko Ko, June 2006-present. Ecology of myxomycetes in northern
Thailand (PhD student, jointly supervised at Chiang Mai University, Thailand).

Elvie Kurniawati, October 2008-present. Diversity of freshwater fungi in
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streams in northern Thailand (MS student, Mae Fah Luang University).

22. Melati P. Hapsari, October 2008-present. Freshwater Trichomycetes in
northern Thailand (MS student, Mae Fah Luang University).

23. Haryudian Prihastuti, November 2007 — present. Colletotrichum species on

coffee in Thailand. (MS student, Mae Fah Luang University).

MSC and PhD students in progress (Thai Universities)

Thai students

Umpava Pinruan. October 2004 - present. Physiology of Palm fungi (PhD student,
jointly supervised at Chiang Mai University, Thailand).

Ratchadawan Cheewangkoon, June 2006-present Eucalyptus fungi in Thailand
(PhD student, jointly supervised at Pretoria University, South Africa).

Maythasith Konkarn, June 2008-present. Fungi associated with pine-infesting
ambrosia beetles in Thailand (PhD students. jointly supervised at Preoria
University, South Afrcia).

Putarak Chomnunti, October 2008-present. Biodiversity and phylogeney of
selected Dothideomycetes in Thailand 1 (PhD student, MFLU, Thailand).
Saranyaphat boonmee, October 2008-present. Biodiversity and phylogeney of
selected Dothideomycetes in Thailand 2 (PhD student, MFLU, Thailand).
Pornthip Ruanpanun, June 2007-present. Biodiversity and application of
actinomycetes and fungal parasites of invertebrates in organic agricultural
system (Royal Golden Jubille PhD student, jointly supervised at Chiang Mai
University, Thailand).

Nathacha Seehanan, June 2008-present. Biodiversity and utilization of forest
litter saprobes (PhD student, jointly supervised at KMITL, Thailand).

Tanapak Inyod. June 2008-present. Biological Control of White Root Disease
of Oil Palm (Royal Golden Jubille PhD student, jointly supervised at KMITL,
Thailand).
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Parinn Noireung, June 2009 — present. Phylogenetic biodiversity of pathogenic
colletotrichum on plant leaves in northern thailand. (thailand graduate institute
of science and technology (tgist))

Jutamart Monkai, June 2009 - present. Utilizing Thailand’s biodiversity:

ascomycetes taxonomy, phylogeny and screening for insecticides. (basic

research (trf))

Rungtiwa Phookamsak, June 2009 — present. Biodiversity,taxonomy and

phylogenetic studies on dothideomycetes monocotyledons in thailand.( royal

golden jubille)

Supalak Yacharone, October 2009 — present. Utilizing Thailand’s biodiversity:
ascomycetes taxonomy, phylogeny and screening for insecticides. (basic
research (trf))

Naritsada Thongklang, October 2009 — present. Cultivation of agaricus species
endemic to thailand and their medicinal properties.(brn)

Saowanee Wikee, June 2010 — present. taxonomy and phylogeny of phyllosticta,

diplodia and stemphylium species in northern thailand.

Asian students at Thal Universities

Sitthisack Phoulivong. November 2007 — present. A study of the diversity of
Colletotrichum acutatum in Thailand. (PhD student, Mae Fah Luang University).
Samantha Karunarathna, October 2008-present. Diversity and taxonomy of
Lentinus and Panus in Northern Thailand and Sri Lanka(PhD student, Mae
Fah Luang University).

Nilam Wulandari, June 2006-present. A world monograph of Guignardia. (PhD
student, jointly supervised at Chiang Mai University, Thailand).

Phongeun Sysouphanthong, October 2006-present. Diversity of Lepiota and
Leucoagaricus (BASIDIOMYCOTA) in Northern Thailand (MS student, Mae
Fah Luang University).

Paul Mungai, October 2008-present. Diversity of dung fungi on wild anamils in

Kenya (MS student, Mae Fah Luang University).
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Manamgoda Gamage Dimuthu Sandarenu Manamgoda June 2010 — present
Taxonomy and phylogenetics of cochliobolus curvularia bipolaris and
helminthosporium (PhD student Mae Fah Luang University).

Dhanushka Udayanga June. 2010 — present Taxonomy and phylogeny of the
genera phomopsis/diaporthe and colletotrichum (PhD student Mae Fah Luang
University)

Sajeewa Maharachchikumbura June.2010 — present Phylogenetic evaluation of
genus pestalotiopsis using both morphological and molecular character and
studies in the natural product chemistry of selected species of pestalotiopsis

(PhD student Mae Fah Luang University)

. Jiankui Liu October 2009 — present. The phylogeny of higher fungi

(ascomycota and basidiomycota) from palms. (PhD student Mae Fah Luang
University).
Pheng Phengsintham October 2009 — present. Cercospora and allied genera from

northern thailand and laos (PhD student Mae FFah Luang University)

Other student supervision

Research Assistant Professor Supervised

1) Dr Stephen Pointing. October 1998 - July 2001. Fungal Enzymology (now

Assistant Professor in the Department of Ecology & Biodiversity).

Postdoctoral Fellows Supervised

Dr Sutheera Thongkantha. December 2006 — 2008. Basidiomycete expert and
Scientific Manager at Mushroom Research Centre

Dr Rajesh Jeewon. April 2003-present. Fungal Molecular Biologist.

Dr Edward Grand. May 2004 — December 2005. Basidiomycete expert and
scientific manager at Mushroom Research Centre.

Dr Yu Jiang. June 2000 — August 2002. Fungal Biotechnologist (Now Assistant

Professor at Baptist University).



10.

11.

12,

16.

17.

38

Dr Ho Wai Hong. August 1998 — June 2006. Culture Collection Manager
/Teaching Instructor. Samuel is developing Biotechnological Projects and
supervising Undergraduate Students.

Dr Sally Fryar. February 1998 - November 2000. Ecology of Freshwater Fungi.
Sally was co-supervised by Dr Hodgkiss.

Dr E.C.Y. Liew. January 1997 — December 2001. Molecular Phylogeny (Now
Principal Scientist in Sydney University).

Dr W.S. Wong. September 1996 — December 1997. Ultrastructure of the
Xylariaceae and Culture Collection Manager. (Now Project Manager, CK Life
Science Limited, HK).

Dr T.K. Goh. July 1996 — June 1999. Molecular taxonomy of Bipolaris-like fungi
(Now Assistant Director, Planning and Coordination Office, HKUST).

Dr B. Tread. August 1995 — April 1997. Culture collection and herbarium

development. (Now Pharmacist with a French drug company).

PhD students completed

Shenoy Belle Damodar. September 2003-September 2007. Grass endophytes.
(PhD student, HKU).

Alvin Tang Ming Chak. September 2003-October 2006. Multigene analysis of
Sordariomycetes (PhD student, HKU).

Justin  Bahl. January 2002-June 2006. Molecualr phylogenetics of
Hyponectriaceae. (PhD student, HKU).

. Cai Lei. October 2002- May 2006. Aquaic fungi. (PhD student, HKU).
. Dhanasekaran Vijaykrishna, January 2002 - February 2005. Freshwater Fungi:

Biodiversity, Origins and molecular taxonomy. (PhD student, HKU).

B. Paulus, June 2000 — October 2004. Measuring Biodiversity of Fungi in North
Queensland, Australia (PhD student, jointly supervised at James Cooke
University, Cairns, NQ, Australia).

S.S.K. Durairajan. July 2000 — Jan 2004. Biological screening and isolation of

immunomodulatory compounds from endophytic fungi of Tripterygium
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28.

wilfordii (PhD student, HKU).

V. Bucher, September 1999 — May 2003. Enzymes from aquatic fungi (PhD
student, HKU).

G. Smith, August 1998 — April 2003. Phylogenetic studies on the Xylariaceae
(PhD student, HKU).

Dr S.R. Ghimire, Nepal, January 1999 — December 2001. Phytophthora infestans
population in Nepal (Post Doctoral Fellow, USA).

Dr R. Jeewon, Mauritius, January 1999 — December 2001. Pestalotiopsis
Taxonomy: Molecular Phylogenetics, Species nomeclature and Telemorph
Relationships. (Post Doctoral Fellow, HKU).

Dr O.H.K. Lee. February 1998 — January 2001. The Feeding Ecology of
Littoraria species in Hong Kong Mangroves (PhD HKU, now Assistant
Environmental Protection Officer, Environmental Protection Department,
HKSAR).

Dr Yanna. February 1998 — January 2001. Biodiversity, Ecology and Taxonomy
of Saprobic Fungi on Palm Fronds (PhD HKU, now Environmental
Education Officer, Environmental Protection Department, HKSAR).

Assistant Professor Dr Y.Z. Wang. December 1997 — November 2000.
Revision of the Ascomycete Genus Amphisphaeria (PhD HKU, now Chief
Manager, China General Microbiological Culture Collection, Chinese Academy
of Sciences, Beijing).

Dr D. Zhou. December 1997- November 2000. Biodiversity of Spbrobic
Microfungi Associated with Bamboo in Hong Kong and Kunming, China (PhD
student, HKU, now Dean and Professor, Faculty of Conservation Biology,
Southwest Forestry University, Kunming, China).

Professor B.H. Lu. May 1997 - April 2000. A World Monograph of
Anthostomella (PhD HKU, now Professor, Department of Plant Protection,
Faculty of Agriculture, Shanxi Agricultural University, Taigu, China).

Dr M.K.M. Wong. March 1997 — May 2000. Diversity, Host Preference , and
Vertical Distribution of Saprobic Fungi on Grasses and Sedges in Hong Kong
(PhD HKU, now Post Doctoral Fellow in Department of Zoology, HKU).

Dr L.D. Guo. February 1997 — January 1999. Identification of Endophytic Fungi
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in Livistona chinensis (Palmae) (PhD HKU, now a scientist at the Lichen and
Mycology Labaratory, Academia Sinica, Beijing).

Dr C. Pearce. February 1996 — Decemebr 1999. The Phyallachoraceae of
Australia: a Taxonomic Treatise (PhD HKU, now Director of the Australian
Tropical Rainforest Research Centre, Caims).

Dr C.K.M. Tsui. Septemebr 1996 — August 1999. Biodiversity and Longitudinal
Distribution of Fungi on Submerged Wood, with Reference to Human
Disturbance (PhD HKU, now Post Doctoral Fellow in Botany, HKU).

Dr M. Ranghoo. December 1995 — November 1998. Phylogeny of Freshwater
Ascomycetes (PhD HKU, now Molecular Biologist with the Mauritius Sugar
Research Institute).

Dr S.R. Whitton. October 1995 — August 1999. Microfungi on the Pandanaceae
(PhD HKU. Post Doctoral Fellow at Landcare Research, New Zealand).

Dr W.H. Ho. July 1995 — June 1998. Biodiversity, Ecology and Ultrastrcture
Observations of fungi on wood submerged in tropical streams (PhD HKU, Post
Doctoral Fellow and Culture Collection Manager in Ecology & Biodiversity,
HKU).

Dr T.K. Yeun. July 1995 — June 1998. Wood Decomposition and Competition in
Tropical Freshwater Fungi (PhD HKU, now Consultant, N. Law and Associates
Management Consultancy LtD, Hong Kong).

Dr A. Poonyth. May 1995 — August 1998. Biodiversity of Mangrove Fungi in
Mauritius. (PhD University of Mauritius, cosupervisod, now Research Officer for
Mauritius Wildlife and Parks).

Dr T. Dalisay. January 1995 — February 1998. Biodiversity of Microfungi
Associated with Species of Bambusa and Dendrocalamus (PhD HKU, now
Associate Professor in Plant Pathology at The University of the Philippines, Los
Banos).

Dr J. Wright. October 1994 — March 1998. The Role of Endophytes in Citrus
Stem End Rots (PhD HKU, now Plant Pathologist in Fiji).

. Dr J. Taylor. January 1994 — September 1997. Biodiversity of distribution of

Microfungi on Palms (PhD HKU, now Lecturer at Botswanna University).

Dr Kang Ji Chuan. December 1993 — March 1997. Molecular and
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Morphological Studies on the Amphisphaeriaceae (PhD HKU, now a Post
Doctoral Fellow at the University of Stellenbosch in South Africa).

Dr W.S. Wong. August 1993 — July 1996. Ultrastructural and Taxonomic
Studies of Freshwater Ascomycetes (PhD HKU).

Dr J. Frohlich. June 1993 — June 1997. Biodiversity of Microfungi Associated
with Palms in the Tropics (PhD HKU, now Principal Scientist with Landcare
Research in Auckland, New Zealand working on biocontrol of weeds).

Aung Swe. September 2004 — present. Nematode trapping fungi. (PhD student,
HKU) — will submit at the end of August.

MPhil students completed

Hu Dianming. June 2003-May 2006. Dung fungi. (MSc student, jointly supervised
at Yunnan University, China).
Li Yan. June 2003-May 2006. Nematodes trapping fungi in China. (MSc
student, jointly supervised at Yunnan University, China).
Hong Zhu. June 2003-May 2006. Aquatic fungi in Yunnan China. (MSc student,
jointly supervised at Yunnan University, China).

Hongli Hu. June 2003 — June 2005. Chinese pine fungi. (MSc student, jointly

supervised at Yunnan University, China).

5. QuinYeung Sze Yuen. September 2002-January 2005. The fungal diversity of

Pinaceae in Hong Kong (MPhil, HKU).

6. P. Alva. January 2000 — February 2005. Internal fungi from seagrasses and

their ability to produce enzymes (MSc student, jointly supervised at Ateneo de

Manila University of the Philippines).

7. Sin Kai Wai. July 2004. Molecular biology, physiology and metal resistance

of the ligninolytic enzyme system in a newly isolated basidiomycete from a

Hong Kong forest. (Mphil, HKU)

8. Luo Jing. May 2004. Taxonomic and ecological studies on freshwater fungi

associated with identified substrates. (MSc student, jointly supervised at

Yunnan University, Kunming, China).

9. Nguyén vén Dién. December 2003. Saprobe ascomycetes on Nypa fruticans
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in Can Gio Mangrove Biosphere Reserve, Vietnam (Student, jointly
supervised at Hanoi University of Education).

A. Besitulo. April 2002. Occurrence and distribution of fungi in a mangrove
forest at Siargao Island, Philippines (MSc student, jointly supervised at St
Carlos University, Cebu).

D. Lacap. March 2001. Biodiversity of fungal endophytes on Taxus baccata
(Taxaceae) and Polygonum multiflorum. (MSc student, jointly supervised at
Ateneo de Manila University of the Philippines).

AM.C. Tang, January 2001 — present. Secondary metabolites of wild fruits
in Hong Kong: Implications for antimicrobial defense and seed dispersal

(MPhil student, HKU).

. C. Lei, July 2000 — present. Freshwater Fungi in Yunnan, China (MSc

student, jointly supervised at Yunnan University, Kunming, China).

Y.W. Choi, January 1999 — present. Endophytes on Brucia javanica (M.Phil
student, HKU).

S.W. Lee, January 2000 — present. Post Harvest Diseases of Citrus (M.Phil
student, HKU).

Graduate students (MS and PhD students in Progress)

25.Zhang Ying, September 2006 — present. Revision of the Pleosporales using

morphology and gene sequencing. (PhD student, HKU).

26.Hu Dianming. June 2008-present. Freshwater fungi in Yunnan Province,

China. (PhD student. IFRD. China).

27.YangYoulian. June 2007-present. Colletotrichum species in Guizhou

Province in China. (PhD student, jointly supervised at Guizhou University).

28.Zhang Huang, September 2009 — present. Freshwater hoculoasconycales.

(PhD student, Kunming University of science & technology
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Community Service

e [ was Coordinator of EASIANET from 2004 until 2007. This was an elected
position for the body designated with the role to remove the taxonomic
impediment to CBD from the East Asia region.

e | am President of the Asian Mycological Committee. This committee aims to
promote the study of mycology throughout the Asian region.

e In 1997 the Mycological Association of Hong Kong was inaugurated. I was
Chairman of this organization between 2002-2007.

e [ have also been external examiner for students at many Universities.

e [ have given more than 20 keynote and guest lectures and numerous invited

lectures.

I have organised (as Chair or on committee) more than 10 international

conferences and numerous workshops

Publication list

Year International SCi Papers Thailand
Publications collaboration

1985 2 2

1986 8 2

1987 2 2

1988 8 4

1989 14 9 1
1990 8 4 1
1991 10 6

1992 21 9

1993 22 9
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1994 18 7 1
1995 27 19

1996 36 26

1997 37 16

1998 50 35

1999 60 30

2000 51 27 1
2001 56 48 5
2002 39 31 9
2003 43 33 9
2004 48 26 16
2005 24 21 4
2006 31 2 11
2007 23 19 7
2008 24 24 11
2009 23 23 8
2010

Books (17)

1. Hyde, K.D. (ed.) (1997). Biodiversity of Tropical Microfungi. Hong Kong
University Press, Hong Kong, 421p.

2. Hyde, K.D. and Cannon, P.F. (1999). Fungi Causing Tar Spots on Palms.
IMI, UK, 114p.

3. Hyde, K.D. and Pointing, S.B. (eds.) (2000). Marine Mycology - A Practical
Approach. [Fungal Diversity Research Series 1], Fungal Diversity Press, Hong
Kong, 377p.
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Hyde, K.D.. Taylor, J.E. and Frohlich, 1. (2000). Genera of Ascomycetes from
Palms. [Fungal Diversity Research Series 2], Fungal Diversity Press, Hong
Kong, 247p.

Frohlich, J. and Hyde, K.D. (2000). Palm Microfungi. [Fungal Diversity
Research Series 3], Fungal Diversity Press, Hong Kong, 393p.

Lu, B.H. and Hyde, K.D. (2000). 4 World Monograph of Anthostomella.[Fungal
Diversity Research Series 4], Fungal Diversity Press, Hong Kong, 376p.

Lu, B.H., Hyde, K.D., Ho, W.H., Tsui, K.M., Taylor, ].E., Wong. K.M., Yanna
and Zhou, D.Q. (2000). Checklist of Hong Kong Fungi. [Fungal Diversity
Research Series 5], Fungal Diversity Press, Hong Kong, 207p.

Hyde, K.D., Ho. W.H. and Pointing, S.B. (2000). Aquatic Mycology across
the Millennium. [Fungal Diversity 5], Fungal Diversity Press, Hong Kong,
207p.

Pointing, S.B. and Hyde, K.D. (eds.) (2001). Bio-Exploitation of Filamentous
Fungi. [Fungal Diversity Research Series 6], Fungal Diversity Press, Hong
Kong, 467p.

Hyde, K.D. (ed.) (2002). Fungi in Marine Environments. [Fungal Diversity
Research Series 7], Fungal Diversity Press, Hong Kong, 397p.

Tsui, C.K.M. and Hyde, K.D. (2003). Freshwater Mycology. Fungal Diversity
Research Series 10: 1-350.

Taylor, J.E. and Hyde, K.D. (2003). Microfungi on Tropical and Temperate
Palms. Fungal Diversity Research Series 1-459.

Wang, Y.Z., Aptroot, A. and Hyde, K.D. (2004). Review of the Genus
Amphisphaeria. Fungal Diversity 13: 1-180.

E.B.G. Jones, M. Tantichareon and K.D. Hyde (eds.) (2004). Thai Fungal
Diversity. BIOTEC, Thailand: 281p.

Pearce, C. and Hyde, K.D. (2006). Phyllachoraceae of Australia. Fungal
Diversity Research Series 17: 1-308.

Cai, L. Hyde, K.D. and Tsui, C.K.M.T. (2006). Genera of Freshwater Fungi.
Fungal Diversity Research Series 18: 1-261.

Sridhar, K.R.. Barlocher, F. and Hyde, K.D. (eds.) (2008). Novel Techniques
and Ideas in Mycology. Fungal Diversity Research Series 20: 1-373.
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Journal Articles, Book Chapters and Other Published Papers

2004

Between 1985-2003 1 published 316 SCI publications, 86 publications in non-

SCT International journals and 18 Book chapters.

I have published more than 140 abstracts

|8

n

48 Publications (30 SCI)
Hyde, K.D. (2004). Fungal Conservation: Issues and Solutions. The
Quarterly Review of Biology 79: 80-81.
Bucher, V.V.C., Hyde, K.D., Pointing, S.B. and Reddy, C.A. (2004).
Production of wood decay enzymes, mass loss and lignin solubilization in
wood by diverse freshwater fungi. Microbial Ecology 48: 331-337.
Fryar, S.C., Davies, J., Booth, W., Hodgkiss, I.J. and Hyde, K.D. (2004).
Succession of fungi on dead and live wood in brackish water. Mycologia
96: 219-225.
Ho, W.H. Hyde, K.D., Hodgkiss, 1.J. and Yanna (2004). Cataractispora
receptaculorum, a new freshwater ascomycete from Hong Kong.
Mycologia 96: 411-417.
Kodsueb, R., Lumyong, S., Lumyong, P., McKenzie, E.H.C., Ho, W.H.
and Hyde, K.D. (2004). Acanthostigma and Tubeufia species, including 7.
claspisphaeria sp. nov. from submerged wood in Hong Kong sp. nov.
Mycologia 96 667-674.
Paulus, B., Gadek, P. and Hyde, K.D. (2004). Phylogenetic and
morphological assessment of five new species of Thozetella from an
Australian rainforest. Mycologia 96: 1074-1087.
Pinruan, U., Sakayaroj, J.. Jones, E.B.G. and Hyde, K.D. (2004). Aquatic
fungi from peat swamp palms: Phruensis brunneispora gen. et sp. nov.
and 1ts hyphomycete anamorph. Mycologia 96: 1163- 1170.
Bucher, V.V.C., Hyde, K.D., Pointing, S.B. and Reddy, C.A. (2004).
Production of wood decay enzymes, mass loss and lignin solubilization in
wood by marine ascomycetes and their anamorphs. Fungal Diversity 15:

1-14.
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Tsui, C.K.M. and Hyde, K.D. (2004). Biodiversity of fungi on submerged
wood in a stream and estuaries in the Tai Ho Bay, Hong Kong. Fungal
Diversity 15: 205-220.

Ho, W.H., Yanna, and Hyde, K.D. (2004). A new type of conidial septal
pore in fungi. Fungal Diversity 15: 171-186.

Luo, J., Yin, Jl.F., Cai, L., Zhang, K. and Hyde, K.D. (2004). Freshwater

fungi in Lake Dianchi, a heavily polluted lake in Yunnan, China. Fungal

Diversity 16: 93-112.
Lee, S.W., Ho, W.H. and Hyde, K.D. (2004). Ultrastructure of the asci and

ascospores of Torrentispora fibrosa. Fungal Diversity 16: 87-91.

. Guo, L.D., Xu, L., Zheng, W.H. and Hyde, K.D. (2004). Genetic

variation of Alternaria alternata, an endophytic fungus isolated from Pinus
tabulaeformis as determined by random amplified microsatelites (RAMS).
Fungal Diversity 16: 53-65.

Photita, W., Lumyong. S., Lumyong, P., McKenzie, E.H.C. and Hyde,
K.D. (2004). Are some endophytes of Musa acuminata latent pathogens?
Fungal Diversity 16: 131-140.

Fryar, S.C., Booth, W., Davies, J., Hodgkiss, [.J. and Hyde, K.D. (2004).
Distribution of fungi on wood in the Tutong River, Brunei. Fungal
Diversity 17: 17-38.

Kumar, D.S.S. and Hyde. K.D. (2004). Biodiversity and tissue-recurrence
of endophytic fungi from Tripterygium wilfordii. Fungal Diversity 17: 69-
90

Pinruan, U., McKenzie, E.H.C., Jones, E.B.G. and Hyde, K.D. (2004).
Two new species of Stachybotrys, and a key to the genus. Fungal
Diversity 17: 145-157.

Jeewon, R., Liew, E.C.Y. and Hyde, K.D. (2004). Phylogenetic
evaluation of species nomenclature of Pestalotiopsis in relation to host
association. Fungal Diversity 17: 39-55.

Kumar, D.S.S., Cheung, H.Y., Lau, C.S., Chen, F. and Hyde K.D. (2004).
In vitro studies of endophytic fungi from Tripterygium wilfordii with anti-

proliferaive acivity on human peripheral blood mononuclear cells. Journal
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of Ethnopharmacology 94: 295-300.

Promputtha, 1., Hyde, K.D., Lumyong, P., McKenzie, E.H.C. and
Lumyong, P. (2004). Fungi on Magnolia lillifera: Cheiromyces magnoliae
sp. nov. from dead branches. Nova Hedwigia: 78: 527-532.

Cai, L., Zhang, K.Q., McKenzie, E.H.C. and Hyde, K.D. (2004).
Linocarpon bambusicola sp. nov. and Dictyochaeta curvispora from
bamboo submerged in freshwater. Nova Hedwigia 78 439-445.

Pinnoi, A., Pinruan, U., Hyde, K.D. and Lumyong, S. (2004).
Submersisphaeria palmae sp. nov. and key to genus and notes on

Helicoubisia. Sydowia 56: 72-78.

. Cai, L., McKenzie, E.H.C. and Hyde, K.D. (2004). New species of

Cordana and Spadicoides from decaying bamboo culms in China.
Sydowia 56: 222-228.

Promputtha, 1., Lumyong. S., Lumyong, P., McKenzie, E.H.C. and Hyde,
K.D. (2004). A new species of Pseudohalonectria from Thailand.
Cryptogamie Mycologie 25: 43-47.

Yanna, Ho, W.H., McKenzie, E.H.C. and Hyde, K.D. (2004). New
saprobic fungi on palm fronds, including Brachysporopsis gen. nov.
Cryptogamie Mycologie 25: 161-167.

Fryar, S.C.and Hyde, K.D. (2004). New species and genera of
ascomycetes from fresh and brackish water in Brunei: Ayria
appendiculata and Sungaiicola bactrodesmiella gen. et spp. nov.,
Fluviatispora boothii, Torrentispora crassiparietis and T. fusiformis spp.
nov. Cryptogamie Mycologie 25: 245-260.

Promputtha, 1., Lumyong, S., Lumyong, P., McKenzie, E.H.C. and Hyde,
K.D. (2004). Fungal saprobes on dead leaves of Magnolia lillifera
(Magnoliaceae) in Thailand. Cryptogamie Mycologie 25: 43-47.
Vyaykrishna, D., Mostert, L.. Jeewon, R., Gams, W., Hyde, K.D. and
Crous, P.W. (2004). Pleurostomophora, an anamorph of Pleurostoma
(Calosphaeriales), a new anamorph genus morphologically similar to
Phialophora. Studies in Mycology 50: 387-395.

Pinruan, U., Sakayaroj, J., Jones, E.B.G. and Hyde, K.D. (2004).
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Flammispora gen. nov., a new freshwater ascomycetes from decaying
palm leaves. Studies in Mycology 50: 38/-386.

Lam, D.M., Lumyong, S.. Hyde, K.D. and Jeewon, J. (2004). Emarcea
castanopsicola gen. et sp. nov. from Thailand, a new xylariaceous taxon
based on morphology and DNA sequences. Studies in Mycology 50 253-
260.

. Pinruan, U., Lumyong, S., McKenzie, E.H.C., Jones, E.B.G., and Hyde,

K.D. (2004). Three new species of Craspedodidymum from palm in
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habitats. Mycological Progress, pp. 1-7. Article in Press.
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