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Genetic diagnostics at point-of-care:

An added value vision

• Technology platform designed to empower health 

professional - not DIY genetics

• DNA-based definition means the most specific advice 

and treatment can be achieved at primary care

• Potential to revolutionise treatment of infectious 

agents - from subjective to objective

• Predict and avoid adverse reactions to medications

• Simple non-invasive sampling



The patient pathway
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The sample pathway

Sample devices

Chlamydia Test  Result

Test Control

Patient Sample

Pat ient Name Joe Smi th

Pat ient Address 3 James Street , London W2 3RX

Sample Device Barcode              09840830

Date 05/11/2003

Transfer to 

reagents

cassette

Process for 20 

minutes

Result



Typical Laboratory Process

• Sample Preparation

• PCR Amplification

• PCR products detected and 

identified

• Results analysis



Making DNA analysis where the patient is 

- progress

• Sample preparation

• PCR amplification

• PCR product detection and 

identification

• Results analysis

Eliminate

Accelerate

Simplify

Automate
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HyBeacon
TM

probes

• Simple probe structure, linked 

only to a single internal ‘reporter’ 

fluorescent molecule

• Discovered light emitted 

increases as probe finds 

matching DNA 

• Can work in PCR thermocycling

reaction

• Diagnosis built around a 

temperature defined increase in 

light emission linked to binding to 

matched DNA

5´

3´

5´

3´

3´

5´

PCR blocker

Fluorophore

Probe sequence

Target DNA

toc



HyBeacon
TM

probes

• Simple probe structure, linked 

only to a single internal ‘reporter’ 

fluorescent molecule

• Discovered light emitted 

increases as probe finds 

matching DNA 

• Can work in PCR thermocycling

reaction

• Diagnosis built around a 

temperature defined increase in 

light emission linked to binding to 

matched and unmatched DNA
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Melt Peak Analysis

• Melting temperature (Tm) of 

probe determined by the 

sequence of the target

• Tm = 50% hybridised probe

• Target detection & identification

• Magnitude of ΔTm depends on 

nature of mismatch

– Stable - G/G, G/A, G/T

– Intermediate - T/T, A/A, 

– Destabilsing - C/A, C/T, C/C



Development of a CYP2D6*4 assay

GGGCGTCCTGGGGGTG

IIIIIIIIIIIIIIII

NNNNNCCCGCAGGACCCCCACNNNNN

GGGCGTCCTGGGGGTG

IIIIIII-IIIIIIII

NNNNNCCCGCAGAACCCCCACNNNNN

Tm = 60.4ºC ± 0.1 ºC

Tm = 49.3ºC ± 0.1 ºC



Detection and discrimination of 

CYP2D6*4 SNP by HyBeacons

Confirmation test looks at quality of 

match with temperature

Red - probe matches patient DNA

Blue - probe mismatches patient DNA

Black - matched and mismatched DNA

present

Green - no DNA



Development of a Factor V Leiden assay

( a key indicator for deep vein thrombosis)

CTGTATTCCTCGCCTGTCC

IIIIIIIIIIIIIIIIIII

NNNNNGACATAAGGAGCGGACAGGNNNNN

Tm = 55.4ºC

Tm = 45.5ºCCTGTATTCCTCGCCTGTCC

IIIIIIIIII-IIIIIIII

NNNNNGACATAAGGAACGGACAGGNNNNN



Factor V Lieden, confidence of genotypes

• Diagnostic zones applied to 

Tm data

• 99.5% of data points within 

zones

• No data points between 

zones.

• Genotypes obtained with at 

least 99.9% confidence

• Demonstrated kit efficiency, 

reproducibility, accuracy 

and robustness
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Factor V Leiden Assay

N18 G2 N18 G3 NTC



Automated diagnosis

Control
Positive



Development of a Chlamydia trachomatis

assay

NNNNNNNCNNNNNNNN

IIIIIIIIIIIIIIII

NNNNNNNNNNNNGNNNNNNNNNNNNNN

NNNNNNNCNNNNNNNN

IIIIIII-IIIIIIII

NNNNNNNNNNNNANNNNNNNNNNNNN

Tm = 55ºC ± 0.1 ºC

Tm = 47. ºC ± 0.1 ºC
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Chlamydia diagnostic with 

internal positive control



STR profiling

..GTATGCCATTG  ATTG  ATTG  ATTG  ATTGCCGGCAT..

..GTATGCCATTG  ATTG  ATTGCCGGCAT..

Each person has 2 copies of each STR Locus

Person A

Type 10,12

Person B

Type 6,8



Potential of HyBeacons to discriminate 

STRs of different repeat numbers

5 Repeats

7 Repeats

10 Repeats

11 Repeats

8 Repeats



STR profile direct from saliva

5

11



Hb S/C Hb S/SHbA/SHbA/A

HbC -48° C TTC
GTG

CTC
GTGHbA -52° C

HbS -58° C CAC
GTG

Sickle Cell Anaemia



Freeze-dried reagents

• Sample added directly to Genedrive cartridge

• Sample to result in ~20 minutes



295mm

33
0m

m

• 24 samples (2x12)

• Single use plastic disposable 

cartridge

• 50 cycles and melt analysis within 

30 minutes

• Compatible with SYBR Green and 

Fluorescein (495/520nm)

• Highly sensitive optics

Genedrive® - key features



End-user Mode

• User interface on instrument

• Scan barcode on cartridge 

to instruct instrument which 

assay conditions to perform

• Automated data analysis 

and characterisation of 

samples as positive, 

negative or fail



Target Example Category

NAT2 Human - DNA

Influenza Virus - RNA

Adenovirus Virus - DNA

Streptococcus

pneumoniae

Bacterium (Gram +ve) -

DNA

Chlamydia

trachomatis

Intracellular parasite -

DNA

HyBeacon assays


