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Why?

• Time
• Difficult to differentiate species• Difficult to differentiate species
• Organisms that cannot be cultured
• Sensitivity
• Environmental samplesEnvironmental samples
• Identify new strains



Polymerase chain reactiony

• The process whereby DNA is copied 
exponentially.

• Reaction contains:
1.  Target DNA
2 S ifi PCR i2.  Specific PCR primers
3.  Nucleotides (A, G, T, C)
4 DNA polymerase4.  DNA polymerase

• Requires a “thermalcycler”







PCR based IDs

Specific DNA tests for individual 
organisms:

ie.  Endocronartium harknessii, 
Fusarium circinatum,Fusarium circinatum,
Nectria fuckeliana

Often published ieOften published, ie. 
Phytophthora ramorum



ITS – Fungal ID, ie Nectria





Nectria nested PCR



Specific PCR Results

Positive resultPositive result 
is a band of 
th t dthe expected 
size.



Potential pitfalls

False negative reactions – intraspecific 
variability.y

False positive reactions – invoke anFalse positive reactions invoke an 
incursion response.

Both can be extremely costly. 



DNA sequence based IDs

• PCR amplify a variable region using 
conserved PCR primers.conserved PCR primers.

• Sequence the PCR product.
BLAST h PCR d t• BLAST search PCR product 
sequence in GenBank or other 
database.



DNA sequencing

Automated sequencingManual sequencing

Dye termination
Laser reads 

l th

Sanger

wavelength

Sanger 
sequencing, 
size 
separation ofseparation of 
radioactively 
labelled DNA



BLAST search



BLAST results







Potential pitfalls

• No DNA sequence from the organism 
is in GenBank.is in GenBank.

• Mis-identification of source organism 
in GenBankin GenBank.

• Use other databases, ie. FusID 1.0 or 
UNITE. 



BAR coding







Phytophthora in NZ



New Technologies

Portable PCR for field-based 
diagnostics.  Crop diseases,
animal diseases human diseaseanimal diseases, human disease
bioterrorism.



Real time PCR

Monitors 
amplification 
progress
through g
fluorescence.  
Quantitative, 
rapidrapid.



Macroarray

Species specific DNA printed onto array, PCR products 
hybridized to the membrane, where spots light up, species 
are identifiedare identified.
Source:  Levesque



Microarray

• 50,000 cDNAs printed onto a 25 x 75 
mm slide.mm slide.

• Build a plant pathogen chip or insect 
chipchip.



ELISA

Adgen Phytophthora lateral flow devise.



New Zealand

• DNA protocols have been developed 
for specific pathogens that pose a p p g p
biosecurity threat.

• FRST and MAF Ops funded.p
• Tests in use by MAF.
• Lincoln University associated with• Lincoln University associated with 

BAR code of life project.



Conclusions

• Technology is converging – molecular 
biology and computing.biology and computing.

• DNA sequencing is now very 
inexpensiveinexpensive.

• Still costs associated with sample 
preparation. 



Conclusions

• PCR based methods offer the ability to 
detect minute quantities of difficult todetect minute quantities of difficult to 
identify organisms quickly.

• Problem with databases and arrays if• Problem with databases and arrays – if 
the organism you are looking for is not 

t ill i itpresent, you will miss it.
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