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Abstract:

Loop-mediated isothermal amplification (LAMP) is an isothermal nucleic acid amplification method
known for its ease, sensitivity and rapidity. LAMP is a molecular detection method in which the
multiplication is carried out in isothermal condition and does not need thermocycler. LAMP is a technique
for the diagnosis of many infections in the field level where sophisticated equipments and expertise are
nominal.
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Introduction:

Loop Mediated Isothermal Amplification (LAMP) is a novel technique developed by Notomi et al in 2000. It is
primarily used for the amplification of DNA. It is used for the detection of many agents including disease causing
microbes. In comparison with other conventional techniques, LAMP are having the advantage of low cost, quickness,
easiness in its operation and doesn’t require any sophisticated equipments for its operation. In addition, handling of
toxic chemicals such as ethidium bromide can be avoided in LAMP. Well experienced laboratory workers are also
not required in working LAMP technique. Within a single tube the whole reaction can be completed. Interesting fact
about LAMP is its process takes place at a constant temperature. In other words, in comparison with its counterpart
Polymerase Chain Reaction (PCR) which needs a thermocycler for its working, LAMP doesn’t need it. If we compare
both it can be seen that LAMP is a simpler technique which can be handled by ordinary labs or even in field
conditions where qualified and experienced staffs are less in number.

With certain modifications in procedure, LAMP can be used for the detection of RNA too. Primers are short
fragments of single stranded DNA that help in amplification of target region. In PCR we need to use two primers, ie.,
forward and backward. But in LAMP, there are 4-6 primers are used viz. Forward Inner Primer (FIP) (Forward 1
Complementary (F1C), F2) and Backward Inner Primer (BIP) (Backward 1 Complementary (B1C), B2)], external
primers (F3, B3) and loop-specific primers, Forward Loop Primer (FLP) and Backward Loop Primer (BLP). Most of

the developed LAMP procedure adopt only 4 primers and exclude forward loop primer and backward loop primer.
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FIP in DNA pattern will attach to F2-complementing region in the pattern strand and initiate the synthesis of the

complementing strand. F3 and B3 primers with the help of DNA polymerase enzyme the strand length will be
extended lead to production of a dumbbell-shaped DNA formation. This will act as the LAMP initiator. FIP will attach
to stem loop structure of DNA and begin the synthesis of next strand which will create a stem-loop intermitted DNA
structure having an opposite copy of target sequence in its stem-loop region formed in the other end of the gen by
BIP primer. The free strand forms a structure with external loop which acts as the mold for BIP polymer. The
dumbbell-shape DNA is formed which will act as the step material of LAMP cycle. By plan of oligonucleotide probes
precise for these structures, they can be applied in hybridization and there is no need of heat denaturation after the
multiplication. In short, all the steps from multiplication to detection can be done in the same temperature.
Isothermal Amplification:

Amplification is at a set temperature through a repetition of 2 types of elongation reactions occurring at the loop
regions: self-elongation of templates from the stem loop structure formed at the 3'-terminal and the binding and
elongation of new primers to the loop region. The LAMP assay can amplify a few copies of DNA to 109 in less than
one hour under isothermal conditions that makes observable detection of specimens with positive results possible.
LAMP Primer Design:

Primers are designed using software and one such software is given: http://primerexplorer.jp/lampv5e/index.html.

Designing of LAMP primers is more complex and less predictable than that designing for PCR. Clear target selection
and specific guidelines are needed for designing a highly sensitive and specific LAMP assay. The selected primers
are used at a constant temperature of 60-65°C for amplifying the target sequence along with a polymerase which is
having strand displacement and replication activity. Six distinct regions on the target gene are identified using 4
different primers and the loop primers further speed up the reaction. The amount of DNA produced in LAMP will be
higher due to the specificity of the used primers.

Advantages:

Another added advantage of LAMP is easiness in the detection method of amplified products. The yields in LAMP
are often tenfold than that in PCR detection. When PCR needs again machinery for the detection of amplified
products, LAMP products can be visualized by naked eye. Dyes like SYBR green is used to create a color change that
can be detected with eye.

Applications:

The usefulness of LAMP in different sectors of science is innumerable. Being a simple but sensitive technique, it can
be a promising tool for the diagnosis of many infections in the field level. The result is quick and easily readable with
naked eye. The technique can be operated with minimum expense. Some of the disease conditions where LAMP can
be used for diagnosis are: in human medicine for detecting Tuberculosis and malaria. In Veterinary science LAMP is
used for the detection of swine fever, porcine circovirus2 infection, porcine reproductive and respiratory syndrome
virus and Pseudorabies virus. In fisheries science it is used for the detection of nocardiosis, enteric red mouth disease
and edwardsiellosis. Along with this microbial detection, LAMP is helpful in the detection of parasites like
Trypanosomes. Detection of Zika virus and Dengue virus in urine samples and Zika virus in mosquitoes can be done
with LAMP. Apart from the above uses, LAMP can be employed for the detection of herbal medicinal plants with
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accuracy. It can be used for the species-specific detection of phyto-pathogenic fungi. LAMP is used for the rapid

detection of pathogens like Salmonella and Staphylococcus in food and feed samples and by this way food poisoning
can be minimized. The pollution of water with microbes like enterococcus which is a major public health threat can
be detected using LAMP.
Limitations:
Even though LAMP is having many advantages, just like other technologies, it also has some limitations. Primer
designing of LAMP is very complex and utmost care is required. It is inappropriate for large test menu and for
detection of un-sequenced targets. LAMP products cannot be used for other applications such as cloning or
sequencing. Since LAMP is using large number of primers in its reaction, there may be a chance of primer-to-primer
interaction. Another disadvantage of LAMP is its dependence on indirect detection methods like turbidity and non-
specific dyes, which may lead to the detection of false positive results.
Conclusion:
Now efforts are being made by scientists to make a cheap, portable, battery operated, simple in assembling, easily
usable, open-hardware portable LAMP machines which can be used in field as well as in remote areas where
laboratory facilities are minimal.
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