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Dear Editor,

Molecular methods have been recently
developed in studies; one of the most applicable
molecular methods is polymerase chain reaction
(PCR). PCR, which has attracted the attention
of the biologists, is a fast and sensitive method
capable of amplifying small numbers of target
DNA copies across millions orders of magnitude.
Due to its high efficiency and power, this method
has been widely applied in medical microbiology.
In spite of its advantages, this method has also
some limitations such as use of thermal cycles for
multiplication (30—40 cycles), use of expensive
tools such as thermocycler, detection methods of
PCR product which always suffer from problems
like use of toxic materials such as Ethidium
bromide (which is carcinogenic material).
Such limitations have caused to the condition
that this method can be only applied in well-
equipped laboratories benefiting from highly
experienced staff. Therefore, this method can’t
be employed in places lacking well-equipped labs
(1, 2). In this regard, development of a simpler
method with higher efficiency which could be
also implemented in ordinary labs even by non-
experienced people is needed.

One of the main molecular detection
methods in which the multiplication is carried
out in isothermal condition and does not require
thermocycler is Loop Mediated Isothermal
Amplification (LAMP) designed in 2000 by
Notomi et al. (14). In this technique, 6 highly
selective primers named internal primers
[Forward Inner Primer (FIP) (Forward 1
Complementary (F1C), F2) & Backward Inner
Primer (BIP) (Backward 1 Complementary
(B1C), B2)], external primers (F3, B3) and loop-

specific primers [Forward Loop Primer (FLP),
Backward Loop Primer (BLP)] are used. Internal
primer of FIP in DNA pattern will attach to F2-
complementing region in the pattern strand
and initiate the synthesis of the complementing
strand. By location of F3 and B3 external primers
with the help of DNA polymerase enzyme of
Bst (Bacillus stearothermophilus), the strand
length would be elongated which will lead to
generation of a dumbbell-shaped DNA structure.
This stem-loop structure of DNA will act as the
LAMP initiator. FIP will attach to stem-loop
structure of DNA and initiate the synthesis of
successor strand which will generate a stem-loop
intermitted DNA structure possessing an inverse
copy of target sequence in its stem-loop region
produced in the other end of the gen by BIP
primer. The released strand forms a structure
with external loop which acts as the pattern for
BIP polymer. Finally dumbbell-shape DNA is
produced which will act as the step material of
LAMP cycle. By design of oligonucleotide probes
specific for these structures, they can be applied
in hybridisation; therefore there will be no need
for heat denaturation after the multiplication.
This means that all the steps from multiplication
to detection could be carried out in the same
temperature. The final product is stem-loop
DNAs with several inverse sequences of the
target DNA having a cauliflower-like structure
with multiple loops (3-5). The molecular
basis of LAMP is based on turbidity due to
the production of Magnesium pyrophosphate
(Mg,P20.); while in recently years, utilisation of
SYBR Green dye has made comfortable this step
(6).
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The Loop Mediated Isothermal
Amplification method has been used to diagnosis
of various infectious disease, identification and
differentiation of pathogenic microorganisms;
for example Mycobacterium tuberculosis,
Nocardia spp., Pseudomonas fluorescens,
Staphylococcus aureus, Helicobacter pylori,
Salmonella species and several other bacteria
and medically important viruses (7—13).

Advantages of this method includes: (i)
capability of LAMP technique in multiplication
in isothermal condition (between 59 °C—66 °C)
and it can start the detection with small number
of DNA, (ii) LAMP provides accessible, cost-
effective, easy-to-perform method, (iii) reaction
products are mixture of hairpin structure DNAs
with different sizes and cauliflower-like structure
having several loops formed from annealing
between repetitive inverse sequences of the
target sequence which can be easily observed
under optical microscopes facilitating the
possibility to selective detection, (iv) LAMP
technique is highly specific as its can detect
6 gene regions of the target sequence by its 4
primers at the beginning of the reaction, and
4 also other regions during the LAMP reaction
procedure, (v) LAMP is a simple method only
needs primer, DNA polymerase and reaction
mixture; it does not need thermocycler and can
be conducted in warm water bath or thermal
blocks, (vi) the created turbidity due to gene
multiplication and magnesium pyrophosphate
(Mg,P20,) precipitants in reaction medium
does not need electrophose-gel for detection
and identification of reaction product; RNA
sequences can be also multiplied by this method
and inverse copying (7—8, 14). However, this
technique has some limitations. Complexity
of multiple primers’ designs for multiplication
of new gene regions and selecting the suitable
regions in the gene sequence for -efficient
design of primers, complicated product having
cauliflower-like  structures  with  different
sizes, lack of commercial kits based on LAMP
technique and complexity of this method
mechanism are some of its drawbacks limiting
its popularity among the researchers; and it not
as common as PCR-based method. But LAMP
method has significant advantages which by
some modifications could be an important

alternative for PCR method.
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