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Figure 5 shows the ability to detect P. vivax in samples obtained from different
AbStra Ct Resu Its geographical regions.

Our laboratory has utilized nucleic acid amplification to detect malarial DNA at ievels We have carried out a series of experiments utilizing the OptiGene processor (Genie Il, Figure 2) and Mauritania Korea

down to 40 parasites/mL in less than 30 min. The technique utilizes Loop-Mediated have been able to utilize fresh samples of blood or saliva as well as dried blood (Figure 3) and saliva v °or 0 . 44
Isothermal Amplification (LAMP) with primers that target the mitochondrial cytochrome spots on filter paper. The amplification reaction is completed in less than 30 min and can provide either a S 02| 02 | 1314822/
oxidase subunit 1 gene capable of distinguishing P. falciparum from P. vivax. Malaria YES/NO result or an estimate of the parasite load (Figure 3). g s o
diagnosis by the “Gold Standard” microscopic examination of thick and thin blood 3 :

smears is generally carried out only after symptoms of the disease have become S

moderate to serious. Microscopy is a labor-intensive process that requires trained =

personnel. Several companies have introduced rapid diagnostic tests (RDTs) targeting a =

malarial antigen that is typically histidine-rich protein-2. These RDTs require an infection ﬁ

level in the range of ~500-1,000 parasites/uL, which is a relatively low level of sensitivity
that can result in false negative results, but can also lead to a false positive after the
disease has been cleared since the target antigen persists. The project is being carried
out in collaboration with OptiGene, Ltd (Horsham, England). OptiGene has

Brazil
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commercialized two battery-operated units that can simultaneously measure malarial v S i . N
: .. . - igure 5. Geographical applicability.
DNAin 8 or 16 samples. We have demonstrated proof-of-principle for a portable point- & Real time curves for titerS of genomic
of-care device using an existing platform that can provide ultra-sensitive diagnostics for Figure 2. OptiGene® amplification & DNA collected from different regions on
both major forms of malaria. The goal of this work is to provided a robust point-of-care deivces. Left) Genie Il can simultaneously 5 dried spots using LAMP amplification
analysis platform that is easy to use, can operate on battery power, and can provide TP TTTTTT Y YTTTTTITITT analyze 16 samples and Right) Genie Il = I(ggt'(%i”ecg Isothermal Ma‘?ter Lol
results in <30 min for use in endemic infection areas as part of a treatment plan. can analyze & samples. = -001). Units are equivalent-parasites
= per 25 ul total reaction volume.
m o
Introduction )
An alternative approach to a vaccine to alleviate the burden of malaria involves the “Test The amplification reaction progress can be monitored in real-time as shown with isolated
and Treat” paradigm currently being evaluated for eradication of HIV [1]. This approach genomic DNA in plasma (Figure 3) or whole parasites. Real-time LAMP analysis is a valuable
predicts that if all symptomatic and asymptomatic individuals in a region are tested, and strategy the simplification and shortening of the reaction conditions and it utilizes stable Summa Iy
all of those who test positive are immediately treated, the burden of disease in that area reagents that can be prepared in a dry format compatible with a POC device.

Our goal is the commercialization of a robust point-of-care analysis platform that

will decrease. We believe that this approach is feasible for malaria with an inexpensive _ _ _ _
IS easy to use, can operate on battery power, and provide results in <30 min.

point-of-care diagnostic test for Plasmodium DNA, followed by appropriate therapeutic

intervention. LAMP: Plasmodium falciparium 3D7 gDNA spiked into plasma We have demonstrated proof-of-principlie for a portable point-of-care device
Currently, malaria is detected by (1) microscopic examination of thick and thin blood 00 | _— = : using an existing platform that can provide ultra-sensitive diagnostics for both
smears, a process that is both laborious and lengthy and requiring trained personnel; (2) 009 ) s major forms of malaria.
Iabor_atgry-base_d PCR tests, V\_/hlch are expensive, tlme-.conSt_Jmlng, and require | oe | 14 0.08 — it Plasmodium falciparum gDNA (3D7), P. vivax gDNA, and intact malaria
spemahzgd equu_)ment and traln_ed persoqnel, or .(3) rapid antlgen-based. tests,lwhlch are 12 0.07 | parasites in plasma were successfully amplified and detected.
generally insensitive. Commercial rapid-diagnostic tests (RDT) for malarial antigens -
ot - - D ° 5 %0 The limit of detection (LOD) is ~1 parasite-equivalent per 25 l reaction or 40
were first introduced in 1994, and currently there are many such products available. The T 10 | A : | _ pal quivaient p H |
WHO has been evaluating these tests since 2009, and the third report assessing o il D 0% b parasites-equivalentigl, When parasite DNA s spiked into butier. Parasite-
available RDTs was published in December 2012 [2]. The shortcomings with the O _ U : S 004 B equivalent refers to the conversion between Plasmodium falciparum DNA to the
available RDTs include: (1) Poor quality of some products; (2) Inability to detect mutant 1S s 003 | equivalent number of parasites (~0.0238 pg DNA/parasite).
. SPTIT . . ! _— - = . . . . .
forms of Plasmodia that have deleted the histidine-rich protein 2 (HRP2) target gene; (3) : / contro 2 |- 002 |- Detection was possible when using oral fluid or dried blood spots as samples,
Low sensitivity (500-1,000 parasites/pl); and (4) False positive reactions after the 20 |- N T TR T O N L . suggesting that we can optimize an isothermal based diagnostic assay for point-
infection is cleared due to residual antigen in the bloodstream L/ s 0009 L;g baracite # Y S F of-care detection of both P. falciparum and P. vivax DNA.
g : : - - ) 0.00 - Control . : : : : : -
I(:SaOtgsﬁri]’azlse’l[hmaI?[lI(];I(():ar;[:)c’)[nrem?j?eocaishrin?]k’[eertrjlseegtﬁr?elycrlgi':[fﬁ:tivc\)/:‘:hstsetran'lglhcehsealtei]rceement S A T T Y M Y Lo b b The final device will be based on either the OptiGene® Genie Ii or |l and will
P ificat " d q J h P | it B85°C TE. fion i 2345678931011121314151617181920 21 2223 2483 75 80 85 90 incorporate the Loop mediated isothermal Amplification assay for the detection
ampiitication reaction @ERJs under isothermal conditions ( .. ). The reac on 15 Cycle # Temperature (°C) of Plasmodium DNA with a limit of detection of ~40 parasites/ml of blood or
extremely efficient and yields an enormous amount of amplified DNA. Reaction progress saliva in less than 30 minutes
is typically visualized using an intercalating dye. Our group designed a Point-of-Care Figure 3. Real time curves for a titer of Loop-mediated isothermal Amplification (OptiGene® Isothermal Master _ _ _ _ o _ |
(POC) Loop-mediated Isothermal Amplification (LAMP) nucleic acid detection test using Mix) of 3D7 genomic DNA spiked into plasma from a healthy subject using primers for the mitochondrial Advantages of this system includes: 1) confirmation of malarial infection prior to
either blood or oral fluid that has a sensitivity 10-100 fold greater than conventional PCR cytochrome C oxidase gene. Units represent the equivalent-parasites per 25 pl total reaction volume. The thermal treatment, which will save on drug expenses since there is no need to treat if the
(6,7), 10-25 times more sensitive than antigen detection, requires no sample purification, melting curve shows a single peak that is characteristic of a single product associated with the targeted gene. infection is controlled; 2) the test can be used to monitor inadequate treatment if
and takes less than 30 min. Traditional LAMP utilizes two or three sets of primers that the parasite is resistant to the therapy prescribed; and will allow a “Test & Treat”
target the conserved 18S rRNA gene, however, we use primers that target the protocol to be carried out, particularly in low transmission areas, to decrease the
mitochondrial cytochrome C oxidase gene, which is 100 times more sensitive than other P. vivax can be detected by LAMP amplification of dried blood spots as shown in Figure 4. The higher burden of disease in a community.
isothermal amplification methods currently available for Plasmodium falciparum (8) and the parasitemia level, the shorter the amplification time. Parasite DNA was also detectable in an oral
is unlikely to be mutated or deleted. ) fluid sample (Data not shown).
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