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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

Surveys and diagnostic
training
• Smut fungi in Thailand, 2006-2008
• Rust fungi in Vietnam, 2012
• Rust fungi in Philippines, 2012



The application of molecular phylogenetics based on DNA 
sequence data gains momentum
- classification must reflect phylogeny
- taxa must be monophyletic

The standard methods for identifying 
plant pathogenic fungi has changed in 
the last 10 years.
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“….. a single-name nomenclatural system for all fungi….”

A consequence of the 
molecular revolution 
is that anamorphic 
and teleomorphic 
names have been 
replaced by one 
name for each 

fungus



• 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

What else has changed in recent years?

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?



One solution

Hold two workshops that look at genera, which 
have many species that are difficult to identify by 

morphology.



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 Phyllosticta

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.



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 
interested 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?

How successful was the first workshop?



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.nlm.nih.gov/Blast.cgi
Step 5 Tree building

http://blast.ncbi.nlm.nih.gov/Blast.cgi


Sequencing

BLAST

Identification
DNA barcoding

Phylogenetic trees

Classification

Cultures

DNA extraction

DNA amplification



How successful 
was the second 

workshop?

Curvularia tree



How successful 
was the second 

workshop?

Colletotrichum tree



Cost (USD) / sample / locus

Culture gDNA

Package services
Non-package 

services Package services
Non-package 

services
Forward and reverse direct 
sequencing

40

10

40

10
Purification 2 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 are the costs?



National 
Diagnostic 

Network (NDN) 
Coordinator

(NPPO)
Clearing House

(ARDN)

Provincial
laboratory

Diagnostic 
Specialist 
(ASEAN)

Diagnostic 
Specialist 

(outside ASEAN
region)

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

sequencing laboratory?

Sequencing 
laboratory



Surveys for rust and smut fungi
• 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

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
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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)


