
 

DNAzymes and gold nanoparticles: A
colorimetric assay for diagnostics in the field
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Infectious diseases such as malaria and syphilis can be diagnosed rapidly
and reliably in the field by using a simple test developed by Canadian
scientists. The test is based on the use of DNAzymes and gold
nanoparticles. As the researchers report in the journal Angewandte
Chemie, their test allows for the sensitive detection of bacteria, viruses,
and parasites.

Dangerous infectious diseases must be identified in time in order to
prevent them from spreading. The DNA of pathogens is an ideal 
biomarker and can easily be identified by PCR. However, this is only
possible if expensive laboratory equipment and trained personnel are on
hand. This may not be the case in remote locations or developing
nations. Alternative methods that are simple and inexpensive while also
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remaining sensitive and specific are needed.

Kyryl Zagorovsky and Warren C.W. Chan at the University of Toronto
(Canada) have now combined two modern technologies in a novel way:
They have used DNAzymes as signal amplifiers and gold nanoparticles
for detection. Gold nanoparticles (GNPs) absorb light. The wavelength
of the light absorbed depends on whether the nanoparticles are separate
or aggregated. The difference in color can be seen with the naked eye. A
solution of individual particles appears red, whereas aggregates are blue-
violet in color.

DNAzymes are synthetic DNA molecules that can enzymatically split
other nucleic acid molecules. The researchers separated a DNAzyme
into two inactive halves that both selectively bind to a specific gene
segment of the pathogen to be detected. The act of binding reunites the
halves and activates them.

For their test procedure, the scientists produced two sets of GNPs that
bind to two different types of DNA strand, type A and type B. In
addition, they synthesized a three-part "linker" made of DNA. One end
of the linker is the complement to type A DNA; the second end is the
complement to type B DNA. The center part is designed to be split by
active DNAzymes.

In the test sample with no pathogen present, the DNAzymes remain
inactive and the linkers remain intact. They bind to a GNP at each end
and link the GNPs into larger aggregates, causing the solution to turn
blue-violet. In contrast, if there is pathogen in the sample, the
DNAzymes are activated and proceed to split the linkers. Now only the
bridging parts of the linker can bind to DNA strands of the GNPs, so
they cannot link the GNPs together. The solution stays red. Because
every activated DNAzyme splits many linkers, it amplifies the signal.
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This new type of test is simple and inexpensive; it can be made to detect
every kind of pathogen, as the researchers demonstrated by detecting
gonorrhea, syphilis, malaria, and hepatitis B. In a freeze-dried state, the
reagents can be stored with no problem – an important requirement for
use in the field.

  More information: Chan, W. et al. A Plasmonic DNAzyme Strategy
for Point-of-Care Genetic Detection of Infectious Pathogens, 
Angewandte Chemie International Edition. 
dx.doi.org/10.1002/anie.201208715
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