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Activities
Diagnostic workshops

* Taxonomy of plant pathogenic fungi, Mae Fah Luang University, Thailand 22-26
June 2015

* Diagnosis of Ascomycetes: Bioinformatics and reporting, Chiang Mai University,
Thailand 5-9 October 2015

* Identification of rust fungi, Malaysia 2012
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Surveys and diagnostic
training

* Smut fungi in Thailand, 2006-2008
* Rust fungiin Vietnam, 2012
e Rust fungi in Philippines, 2012



The standard methods for identifying
plant pathogenic fungi has changed in

the last 10 years.

The application of molecular phylogenetics based on DNA

sequence data gains momentum

- classification must reflect phylogeny

- taxa must be monophyletic

Pseudohalonectria lignicola YMF 1.01288

Budhanggurabania cynodonticola BRIP 59305

Pseudophialophora panicorum RUTPP-CM3m7

J{i Pseudophialophora schizachyrii RUTPP-AL3s4
95,

Pseudophialophora eragrostis RUTPP-CM12m9

Omnidemy affinis ATCC 200212

Budhanggurabania cynodonticola

Nakataea oryzae ATCC 44754

Gaeumannomyces graminis var.graminis CBS 235.32

Magnaporthiopsis panicorum RUTPP-CM2s8

Magnaporthiopsis poae ATCC 64411



A consequence of the|
m O I eCU I a r reVOI uti O n The Amsterdam Declaration on Fungal Nomenclature

David L. Hawksworth', Pedro W. Crous?, Scott A. Redhead®, Don R. Reynolds*, Robert A. Samson?, Keith A. Seifert?, John W.
= o Taylor®, Michael J. Wingfield® *, Ozlem Abaci’, Catherine Aime®, Ahmet Asan®, Feng-Yan Bai', Z. Wilhelm de Beer®, Dominik
I S th at a n a I I l O r h I C Begerow", Derya Berikten'?, Teun Boekhout?, Peter K. Buchanan', Treena Burgess', Walter Buzina®, Lei Cai'®, Paul F.

Cannon®, J. Leland Crane®, Ulrike Damm?, Heide-Marie Daniel'®, Anne D. van Diepeningen?, Irina Druzhinina®, Paul S. Dyer?®,

Ursula Eberhardt?, Jack W. Fell*’, Jens C. Frisvad®?, David M. Geiser®, Jozsef Geml*, Chirlei Glienke?, Tom Grafenhan,

= Johannes Z. Groenewald?, Marizeth Groenewald?, Johannes de Gruyter?, Eveline Guého-Kellermann?, Liang-Dong Guo',
a n d te I e O m O r h I C David S. Hibbett?*, Seung-Beom Hong®, G. Sybren de Hoog? Jos Houbraken?, Sabine M. Huhndorf*', Kevin D. Hyde®, Ahmed

Ismail?, Peter R. Johnston™, Duygu G. Kadaifciler*, Paul M. Kirk*, Urmas Kaljalg*, Cletus P. Kurtzman*, Paul-Emile Lagneau?’,

C. André Lévesque?, Xingzhong Liu™, Lorenzo Lombard?, Wieland Meyer*, Andrew Miller®, David W. Minter*®, Mohammad

Javad Najafzadeh*, Lorelei Norvell?, Svetlana M. Ozerskaya*, Rasime Ozi¢*, Shaun R. Pennycook™, Stephen W. Peterson?,

h V n Olga V. Pettersson*, William Quaedvlieg?, Vincent A. Robert?, Constantino Ruibal’, Johan Schnirer*, Hans-Josef Schroers*,
Roger Shivas*’, Bernard Slippers®, Henk Spierenburg?, Masako Takashima*, Evrim Tagkin*, Marco Thines®, UIf Thrane?, Alev
Haliki Uztan®', Marcel van Raak?, Janos Varga®, Aida Vasco®, Gerard Verkley?, Sandra |.R. Videira?, Ronald P. de Vrries?, Bevan

S. Weir®, Neriman Yilmaz?, Andrey Yurkov®, and Ning Zhangss

Abstract: The Amsterdam Declaration on Fungal Nomenclature was agreed at Key words:
an international symposium convened in Amsterdam on 19-20 April 2011 under the Anamorph
auspices of the International Commission on the Taxonomy of Fungi (ICTF). The purpose Article 59
n a m e O r e a C of the symposium was to address the issue of whether or how the current system of BioCode
naming pleomorphic fungi should be maintained or changed now that molecular data Candidate species
are routinely available. The issue is urgent as mycologists currently follow different Environmental sequences
practices, and no consensus was achieved by a Special Committee appointed in 2005 International Code of Botanical Nomenclature
u n g u S by the International Botanical Congress to advise on the problem. The Declaration MycoCode
recognizes the need for an orderly transitition to a single-name nomenclatural system Pleomorphic fungi
for all fungi, and to provide mechanisms to protect names that otherwise then become Teleomorph

endangered. That is, meaning that priority should be given to the first described name,
except where that is a younger name in general use when the first author to select a
name of a pleomorphic monophyletic genus is to be followed, and suggests controversial
cases are referred to a body, such as the ICTF, which will report to the Committee
for Fungi. If appropriate, the ICTF could be mandated to promote the implementation
of the Declaration. In addition, but not forming part of the Declaration, are reports of
discussions held during the symposium on the governance of the nomenclature of fungi,
and the naming of fungi known only from an environmental nucleic acid sequence in
particular. Possible amendments to the Draft BioCode (2011) to allow for the needs of
mycologists are suggested for further consideration, and a possible example of how a
fungus only known from the environment might be described is presented.

Article info: Submitted: 17 May 2011; Accepted: 31 May 2011; Published: 7 June 2011.

“..... a single-name nomenclatural system for all fungi....”



What else has changed in

International Code of Nomenclature for
algae, fungi, and plants (Melbourne
Code) published in 2012

- electronic publication
- English descriptions

All names must have a unique
registration number e.g. MycoBank
number (www.mycobank.org)

Internal Transcribed Sequence (ITS)
gene region selected as the official
barcode gene for fungi

recent years?

INTERNATIONAL CODE OF
NOMENCLATURE

FOR
ALGAE, FUNGI, AND PLANTS
(MELBOURNE CODE)

2012


http://www.mycobank.org/

The challenge

How do we introduce molecular diagnostic
methods in laboratories that do not have staff or
facilities skilled in molecular methods?
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Introduction to Bipolaris and Curvularia

AANZFTA ECWP Diagnosis of Plant Diseases Workshops, 22-26 June 2015




Introduction to Colletotrichum

AANZFTA ECWP Diagnosis of Plant Diseases Workshops, 22-26 June 2015




Introduction to Diaporthe

AANZFTA ECWP Diagnosis of Plant Diseases Workshops, 22-26 June 2015




Introduction to Phyillosticta

AANZFTA ECWP Diagnosis of Plant Diseases Workshops, 22-26 June 2015




The method

Send cultures directly to Macrogen, South Korea for DNA
extraction, gene amplification and sequencing. This eliminates
the need to have access to a molecular laboratory. Training is

needed in phylogenetic analysis.
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How successful was the first workshop?

After the first workshop participants were asked the following questions.

* Did you send fungal cultures to Macrogen for sequencing?
 How did you obtain your fungal cultures?
 How did you make sure the cultures were pure?

 How did you identify the isolates as one of the target taxa? Some of
you sent isolates that were not target taxa. Explain why these fungi
iInterested you.

« What were the host plants of your fungi?
« Did you have any difficulties sending the isolates?

« Do you have a suggestion that would make it easier for you to send
isolates next time?

« How will you preserve your cultures?



5 steps from culture to identification

Step 1 Choice of genes
Step 2 Chromatograms
Step 3 Sequence assembly and alignment

Step 4 BLAST http://blast.ncbi.nIlm.nih.gov/Blast.cgi
Step 5 Tree building
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http://blast.ncbi.nlm.nih.gov/Blast.cgi

Cultures
|

DNA extraction

DNA amplification
|

Sequencing

| l
BLAST Phylogenetic trees

{ l

Identification Classification
DNA barcoding



How successful
was the second
workshop?

Curvularia tree

Alternaria_alternata
Bipolaris_pluriseptata
86 |—Bnpolans maydis

95
-1/

Bipolaris_heliconiae_ BRIP_17189
Bipolaris_ heliconiae_ BRIP_ 17186
100 Bipolaris_crotonis BRIP_15875
Bipolaris_crotonis BRIP 14838
Bipolaris_luttrellii
92 Bipolaris_gossypina
98 Bipolaris_zeae
Bipolaris_secalis

1 83 Bipolaris_salviniae. BRIP_12898
100 Bipolaris_salviniae_ BRIP_16571
Bipolaris_salviniac_ BRIP_ 12312

Bipolaris_ salviniac_ BRIP_ 15895
Bipolaris_microlaenae
Bipolaris_peregianensis
Bipolaris_panici-miliacei
Bipolaris_coffeana
Bipolaris_clavata
Bipolaris_chloridis

93 Curvularia_nicotiae
_I— 100

Curvularia_papendorfii

69

Curvularia_oryzae '
80 I—Curvulana aminicola

Curvu aria bannoml

Curvularia_neergaardii

K e 100 Curvularia_australiensis BRIP 12044

Curvularia_australiensis_ CBS_172_57
Curvularia_perotidis

urvularia_spicifera
| 100 — Curvularia_hawaiiensis

LL Curvularia_dactyloctenii
Curvularia_tropicalis
Curvularia_sorghina
3 Curvulana lunata

Curvularia_alcomii
Curvularia_heteropogonicola
Curvularia_coicis
Curvularia_affinis

7 G 3 Asiane

urvu ana_tnpogons
Curvularia_richardiae

[ Curvularia_heteropogonis

&Mana akaiiensis

Curvularia_bothriochloae

100 — Curvularia_australis
Curvularia_ovariicola
100 —— Curvularia_ravenelii
Curvularia_crustacea
0.02 Curvularia_ryleyi BRIP_12554

Curvularia ryleyi BRIP 12637



How successful
was the second
workshop?

Colletotrichum tree

TOU

iloch T in
ey Ao
SHehTy

5 Gplgiomichum _cliviac
LPP00271_Collstotrich:
CollctotﬂchumJunnmé‘h&

H

LFP 70_C

B

ollcto(rlc

totnchum constrictum
= " - um_dacrycarpi
olle
ﬁcmxr‘l‘chﬂﬁ- f’msuicnnc
Collet?trlch\; Rip)
[ chuim
ollet

vac_zclandiac
ollcto(nchuln —petehiT
O]

tii
“olletotric

11 Schurf ahnejian
olletatrichum _anncllal m
Co lcmn‘rfct‘-um;_‘bru ol
TOLric, ML) ceyer
O e, ool ombicnso
% um
llcet(‘:)t!r;jcc. ‘:::;\ Z’".‘n ﬂncola
lgo} !l‘ X 8,
o8 e Jetotrichum  curcumae
34278 letotrichum
G A I M“‘“‘“‘
Coll ichu
o)
Caoll :utnﬂ-xg-_émr cnum

sansevieriae
2
nig
Co clotﬁc:;\un\ i Mtnso
lcto slchuln acschynomenes

ctotr

qi’K

L i A
C‘(‘ll’" '\llm n\) hnncnla
Co lelotru:f\ hu

mlc{s:&éhiun lggn\n
D e Strhun “musac

ligtotrichum wopicalg
ollctotrichu quecnslandicum
AA A 002 Eolletotrichum
gglle&nchum asianum

g ! 15 0551

Col olo(ﬁcf n_salsola

Colletos hum Bloco?orlnldel

Colletotrs ulﬂ
UCC 15
ul cLtotric -uvn

\un“

olletotrichum_xanthorrh.
- olle: tolnchum
L.ollllctoqnem

g

theobromicola
aroa

2(::o(,‘l Icclu(

Kal

ubs
Sllctotrichum —kahawae subni’a
Col c(ot‘rlchum
'—(Ellflo!rlch
letotric! ulﬁ ©

i

Sihwac
ichum_ y

e solorun

orophyti

riﬁhuln anthrisci
Colletotrichum. nemerocallidis
C&llelo(rlch m_lincola
ollctotrichum dcmauum
ollct?tru:huln
Col ﬁ)trichn‘m 1

fnicola

de: trucnv-um
oélcﬁnrich\wn v\mcg.
[~

8O olloton) "‘i{""":f’}‘m hluninsianum

91

\él“
o cwmchpw Ilriogcs
Celletorichum, cereale

culosum

chum
pars S
Sol lct tric)

ub!
ol lcu‘)u‘n.llunl cr::nloc.hlu:?
ctotrichum

-:(otnchum ?Icntum
yanmar
71

Colletotric!
(= Chans aiensiium

R o ot axonopodi
Coll:tot(rjchu-n h

ichus

m nrcﬂdppmlnm
um_ salicis

ic)
Collctotrichum v
Col cul)lru,hun
o

Hor

ac
m_acutatum IMI

Il acutatum
Colletomichum, cuscutac
oTlctotrchum. T4

Ol clo!rlc um clon
Splictotrichum tamarilloi
Colletotrichum. 1im:
Ceolletotri

1c

(.ysl.nru.cnuc
olletotri

117617

hum

0.2

chum
“olletotrichum. B
olletotrichum “lati E’ e
-lictotrichunt_chrykanthemi_SAPA_100010
Colletotrichum_paxto:
Col ichum_simm

Colletotrichum_sToanci
Sollctntnch\un wallcn

glictotrichun chryﬂnnlhcml
% ichu x‘mg acac
Ol etotrichum
ZET,
olletotric:
PODC_3.



What are the costs?

Cost (USD) / sample / locus

Culture gDNA
Non-package Non-package
Package services services Package services services
Forward and reverse direct
sequencing 10 10
Purification 40 2 40 2
PCR 5 5
gDNA preparation 10 -
Total cost 40 27 40 17
Discount price 36 24.30 36 15.30

- Service packages are available for some loci e.g. LSU, ITS, SSU.
- Optimisation of PCR conditions cost 100 USD for each gene region.
- Shipping fee is free of charge if each order is over 100 USD.



What is the role of ARDN if cultures or DNA
samples are sent directly to an international
sequencing laboratory?

Diagnostic National

Specialist Diagnostic

(ASEAN) Network (NDN)

Provincial Coordinator
: laboratory (NPPO)
Clearing House

(ARDN)
Diagnostic Sequencing
Specialist laboratory

(outside ASEAN

region)




Surveys for rust and smut fungi

. http://collections.daff.qgld.gov.au/web/key/smutfunaqi
. http://collections.daff.qgld.gov.au/web/key/rustfungi
. http://collections.daff.gld.gov.au/web/key/ThaiSmutfungi

. http://collections.daff.qld.gov.au/web/key/ASEANrust/Media/Html/index.
html 3 .

Development of these tools has
provided training/opportunities in

« Surveillance

« Specimen preservation

* Herbarium management

« Diagnostics and identification
 Taxonomy and research

* Further education


http://collections.daff.qld.gov.au/web/key/smutfungi
http://collections.daff.qld.gov.au/web/key/rustfungi
http://collections.daff.qld.gov.au/web/key/ThaiSmutfungi
http://collections.daff.qld.gov.au/web/key/ASEANrust/Media/Html/index.html

Regional Publications
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25-30.

Deng H, Tan YP, Shivas RG, Niu YC (2015) Curvularia tsudae comb. nov. et
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and prioritisation of potential biological control agents for prickly acacia (Acacia

nilotica subsp. indica) in southern India. Biocontrol Science and Technology 23:
646—-664.

Seemadua S, Bhasabutra T, Beasley DR, Tan YP, Shivas RG (2012). A new host
genus and species (Afzelia xylocarpa) for Phakopsora pachyrhizi found in
Thailand. Australasian Plant Disease Notes 7:125-126.

Bhasabutra T, Seemadua S, Shivas RG (2012). First record of Prospodium

appendiculatum on Tecoma stans in Thailand. Australasian Plant Disease Notes
7:123-124.



The Future

The identification of plant pathogens is reliant on
molecular methods, even for obligate fungi (rusts
and fungi).

Reliable pest lists (regional and national) depend on

Plant pest surveys

Specimen collection

Specimen preservation in recognised collections
Reliable identification (by molecular means)

Maintenance of these collections

Publication (e.g. Lucid keys, scientific literature)




