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Extended Abstract

The cases of leprosy, caused by Mycobacterium leprae (ML), are still stagnant owing to the ongoing transmission and
neglection. [1] Cases mostly present in poor resource-setting areas where diagnosis is done by bacilloscopy, lab tests or
PCR methods limited to healthcare infrastructure.[2] ML has vast genomic similarity with M. tuberculosis due to which
cases of misdiagnosis occur. Since, there has been a re-emerging situation of leprosy owing to the perpetuating
transmission in endemic areas, a specific, sensitive, rapid and economical diagnostic method with minimum field settings
is obligatory. Loop-mediated isothermal amplification (LAMP) DNA amplification method offers a single-tube-single-
temperature simple amplification method using minimum equipment, easy-to-operate, portable, affordable and an ideal
tool for field settings that lack resources. [3] SPRI beads are paramagnetic nanobeads consisting polystyrene core
enveloped by magnetite and carboxylate coating that can bind with long amplified DNA molecules under magnetic field.
Amplified DNA forms bridges between beads forming floccules. These floccules in form of precipitates could be
visualized by naked eyes providing a visual identification method of presence of target DNA called Bridge Flocculation
Assay.[4]

Optimization of LAMP method for M. leprae gene sequence amplification was done using three sets of primers with
reaction reagents for reaction parameters showing maximum amplification in 60 min at constant temperature of 66°C.
Conventionally, detection of amplicons is done by gel electrophoresis which is qualitative and tedious; or fluorescent dyes
that cause non-specific binding. We coupled LAMP assay with SPRI detection of mycobacterial presence in samples. After
amplification, column purification of amplicons was done to remove salts and primers, and incubated with 1.5 times SPRI
beads solution in a magnetic separator. [5]

Under magnetic field, the nanobeads bind with amplified DNA and form a visible pellet in contrast to a dispersion in
the absence of target DNA. The sensitivity of method was evaluated using serial dilutions and the limit of detection was
found to be in picograms. The selectivity was evaluated using M. tuberculosis as negative control and found to be 100%
implying the method is specific for M.leprae detection. Hence, LAMP-SPRI assay displays the potential to be a rapid,
portable, simple and affordable diagnostic tool for leprosy that could be used in endemic areas having limited healthcare
resources.
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