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Goals for the cassava diagnostic method
• Can be used in the field

• Easy to use

• Minimal equipment

• Low cost

• Robust



Goals
To produce

• Something useful

• Something that local partners trust and use
– It works for them

– They are comfortable using the method

– They participate in its development

• Something that does not die at the end of the project



Optimisation of LAMP for CMV

Design and testing of primer sets



Optimisation of LAMP for CMV



Development of DNA extraction method



Development of DNA extraction method
GOALS

• Simple

• Fast

•

• Cheap

• Minimize risk of cross-contamination



Development of DNA extraction method
Methods

• Optimise buffers

• Optimise tissue amounts

• Optimise maceration techniques
– Ball bearings

– Sand

– Tube types

• Optimise maceration times



Development of DNA extraction method

Tubes

2 ml

Disposable bags

Ziplock bags
1,000  $28

3 cents



Development of DNA extraction method

No sand Sand



Development of DNA extraction method

How long?



Development of DNA extraction method

Diatomaceous Earth vs Sand 

Diatomaceous Earth better than sand as it stays in solution making grinding easier



Development of DNA extraction method
Diatomaceous Earth



Rapid Cassava DNA extraction



Optimise Diagnostic Droid
• Portable DNA amplification device

• Easy to use

• Eliminates human bias

• Run from mains power or car battery

• Can be used in the lab or in the field

• Integrated artificial intelligence

Heated 
lid

LED 
screen

SD card



Optimise Diagnostic Droid

Version 1.0

Version 2.0

Version 3.0

Engaged design/development company

Being reviewed by electronic engineer

Will redesign for easy assemblage



Eliminate cold storage for reagents

• Optimised freeze dry of reagents
– No available method for LAMP enzymes

• Tested activity of reactions after freeze dry

• Optimal configuration
– Individual tubes with 8.5x reactions

– Can be shipped anywhere at room temperature

– Can be rehydrated on the day of use

– Leftovers can be stored



Technology transfer to partners
• Sent droids

• Sent reagent kits

• Produced detailed instruction protocols
– Reaction preparation

– Sample/DNA preparation

– Droid use

• Produced video material



Technology transfer to partners
• Liaised with partners for technology establishment

• Train collaborators (COVID)… Training video

• Reviewed initial results
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Technology transfer to partners
• Liaised with partners for technology establishment

• Train collaborators (COVID)… Produced training video

• Reviewed initial results

• Reviewed videos of partners in action (thanks to Jono Spielberg)

• Zoom meetings to troubleshoot
– Last tube never worked (had very little mix)

• Live zoom sessions to observe partners live

• Produced additional documents to address problems

• Better results afterwards



Cassava witches’ broom

• Phytoplasma

• Few reports with limited sequence information

• Phylogenetic analysis place them in different subgroups

• Heavily dependent on geographical location instead of 
pathogen/host



Cassava witches’ broom
• Tried published LAMP and PCR methods

• A report does 3x nested PCR!!

• Inconsistent results

• Problems with sequence similarity to cassava



Cassava witches’ broom

• Can’t develop reliable method with available sequence 
information

• Remember that witches broom sequences are strongly related to 
geographical location

• Need additional sequence information
– Willmer at CIAT is trying to obtain the data



Cost of reagents

Reagents Manufacturer Cat No Price Amount
Delivery (to 

UQ)
Total

MW 
(g/mol)

[Conc] 
(mM)

1000x 
reactions 

(45 ml)
unit

$ for x1000 
rxn

Tris Bio-rad 1610716 $123.00 500 g $0.00 $123.00 121.14 20 0.0009 g 0.0002
(NH4)SO4 Sigma alrdrich A5132-1KG $69.67 1 kg $0.00 $69.67 132.13 10 0.00045 g 0.0000
KCl Sigma Alrdrich PHR1329-5G $38.72 5 g $0.00 $38.72 74.55 50 0.00225 g 0.0174
MgSO4 Novachem 135-00425 $48.00 500 g $35.00 $83.00 120.37 8 0.00036 g 0.0001
Tween 20 Thermo Fisher FSBBP337-1 $32.26 100 ml $0.00 $32.26 0.10% 0.045 ml 0.0145
Betaine Chem Supply AB0455-100G $88.80 100 g $35.00 $123.80 117.15 80 0.0036 g 0.0045
Bst polymerase (1.8ul) (8units/ml) NEB M0538L $488.07 8000 U (1 m $0.00 $488.07 1.8 ml 878.5260
dNTPs (10 mM) NEB N0447L $390.15 4 ml $0.00 $390.15 6 ml 585.2250
LAMP primers $0.00 --
Total x1000 rxn $1,463.7877
Per reaction $1.46


