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Approximately 90 million people are suffered from vivax malaria annually.
This disease imposes a heavy economic cost in endemic areas of Asia and the Americas.
This study was design and implemented to reveal the extent of polymorphism of the
Plasmodium vivax Merozoite Surface Protein -3a gene. 37 blood samples (20 Iranian and
17 non-Iranian) collected from patients attending to malaria clinics in the Sistan and
Baluchistan province. The DNA was amplified by nested PCR and the products were
digested with Hhal enzyme through PCR/RFLP technique. Three biotypes of the gene based
on the size of PCR products, including A (about 1900bp), B (about 1400bp) and C (about
1100bp) and 10 allelic groups after digesting of PCR products with Hhal enzyme was
observed. A significant difference between the two groups of patients was not detected.We
observed that P vivax isolates of Sistan and Bluchestan were extremely diverse, and the
results are almost compatible with the results of other studies performed previously.
Based on the results of our study RFLP method using Hhal (small fragments from 50-
500bp) is suitable technique for describing diversity of the gene.
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In the recent years, Plasmodium vivax
has been distributed significantly in the world in
many regions and the number of the reported cases
is increasing. Nowadays, P. vivax is the most
prevalent species of human malaria parasites (P.
falciparum, P. vivax, P. malariae, and P. ovale),
although, P. falciparum is responsible for most
mal ariadeaths'. Approximately 90 million people
aresuffered from debilitating vivax malariaannualy.
The disease imposes a heavy economic cost in
endemic areas of Asia and the Americas’. More
than 90% of all malariacasesin 2010in Iran caused
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by P. vivax and the east-southern provinces of the
country (Sistan and Bluchestan, Hormozgan,
Kerman and Boushehr) encounter with the
transmission of the disease®. In recent years many
investigations have been performed on the
diversity of plasmodium genetic structure using
polymorphic markers for revealing intra species
differences of the parasite that is necessary for
designing and producing of vaccines or drugs to
combat the parasite. For example, markers such as
merozoite surface protein-1(MSP-1), MSP-2,
glutamate- rich protein, and microsatellites have
been assessed for P. falciparum diversity*. There
are some important markers that have been used
for ng the polymorphism of field isolates of
P, vivax. Some of these markersareincluding PvCSP
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(Pvivax Circumsporozoite protein), PvM SP-3o. (P,
vivax Merozoite Surface Protein -3o), PvM SP-33
(Plasmodium vivax Merozoite Surface Protein - 33)
and PvMSP-3B (Plasmodium vivax Merozoite
Surface Protein - 3y):+5°. PyM SP-3o,, PvM SP-33,
and PvM SP-3y are members of M SPs multi-gene
family. Immune evasion may be one possihility for
the function of thisfamily™® The (PvMSP-3a) isa
genetic marker that has been used recently for
population genetic studies of P. vivax and is a
potential vaccine candidate® &4, It has been proved
that PvM SP-3ca. is highly polymorphic with three
types including types A, B, and C that are
detectable through molecular techniques®*
Obviously, immune responses adopted against one
type of an antigen may not necessarily be protective
against parasite strains expressing other types of
the antigen. So, genetic diversity should be
addressed as a great challenge in designing M SP-
based vaccines and before any investment in this
field the extent of genetic diversity of candidate
antigens must be evaluated'. Because of the
importance of M SP-3o.in futurein order tovaccine
production against P. vivax, and to reveal the extent
of polymorphism of the genein the genethis study
was design and implemented.

MATERIALSANDMETHODS

37 blood samples (20 Iranian and 17 non-
Iranian) collected from patients attending to maaria
clinics in the Sistan and Baluchistan province.
Approximately 1000 ¥ of venous blood was
collected in tubes containing EDTA. DNA was
extracted by Q1Aamp® DNA blood mini kit (50)
(Germany) according to its guideline. Sample
collection was performed after obtaining informed
consent from each subject and approved by the
ethical committee of Tehran university of medical
sciences. All samples were rechecked by PCR
using P. vivax and P. falciparum species specific
primers (15). The DNA was amplified by nested
PCR using primers bind at positions 111-131 and
2286- 2305 (in primary PCR) and positions 205-227
and 2078-2100 (nested) of the Belem laboratory
strain (15): P1-5/ CAGCAGACACCATTTAAGGS;
P2-5/ CCGTTTGTTGATTAGT, TGC3/; N1-5/
GACCAGTGTGATACCATTAAC C3/; N2-5/
ATACTGGTTCTTCGTCTTCAGG 3/. PCR was
performed, based on previously described
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protocol*®, with an initial denaturation of 3 min at
94 C°, 35cyclesof 30secat 94 C°, 56 C° for 30 sec
and 68 C° for 2.5 min. Nested PCR was performed
with 30 cyclesof 94 C° for 30 sec, 30 sec at 57C°,
68C° for 2.5 min. Hhal enzyme was used for
digesting of PCR products in RFLP procedure.
Approximately 5 ul of the PCR product was
digested with Hhal and analyzed by
electrophoresis on 1.8% agarose gel®®. Products
were visualized under UV illumination by
electrophoresis on 1.5% agarose gels containing
0.25 pg/ml of ethidium bromide. Mgjor dleleswere
classified based on the patterns of bands.

RESULTS

We found three biotypes of the parasite,
based on the size of PCR products, including A

Fig. 1. Mgjor 3 biotypes of PvMSP-3a. of Plasmodium
vivax isolatefrom Sistan and Bluchestan province using
polymerase chain reaction of the msp-3o. gene. Lanes
2,3,6,7,8 and 9 upper and 6 and 7 lower are biotypeA,
lane 3 lower is biotype B and lanes 2 and 4 lower are
correspond to biotype C. Lane 5 (upper and lower
rows) contains DNA marker 6 (Roche)

Fig. 2. Some allelic patterns of PvMSP-3a of
Plasmodium vivax isolate from Sistan and Bluchestan
province using RFLP/PCR with Hhal enzyme. Lanes 1
and 10 contains DNA marker 6 (Roche)
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(about 1900bp), B (about 1400bp) and C (about
1100bp) (Fig.1). BiotypeA of PvM SP-3o was more
frequent in both Iranian (65%) and non-Iranian
(82%) patients (73% in total). Type B and C
accounted for 2.7% and 24.3% of the parasite
genotype, respectively (Table 1). No significant
difference was observed between the two groups
of patient interms of biotype of PvM SP-3a.. After
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digesting of PCR products with Hhal enzyme, we
observed 10 allelic groups of PvM SP-3a. (Fig. 2),
that, 75.7% , 10.8 % and 13.5% of isolates
correspond to biotypes A, B and C, respectively
(Table 2). Wedid not observe significant difference
between thetwo groupsof patient intermsof RFLP
patterns of PvM SP-3o.

Table 1. Frequency of biotypes of PvMSP-3+ in P. vivax isolates from Sistan and Bluchestan, Iran

Nationality Biotype A Biotype B Biotype C
Number % Number % Number %
Iranian 13 65 1 5 6 30
Non Iranian 14 82 0 0 3 18
Total 27 73 1 2.7 9 24.3
Table 2. Frequency of aleles of PvMSP-3+ after digestion with Hhal in
P. vivax isolates from Sistan and Bluchestan, Iran
Pattern Nationality
in RFLP Iranian Non Iranian Total
Number % Number % Number %

Al 2 10 1 5.9 3 8.1

A2 3 15 5 29.4 8 21.6

A3 4 20 1 5.9 5 135

A4 1 5 0 0 1 2.7

A5 1 5 1 5.9 2 54

A6 3 15 4 235 7 18.9

A7 0 0 1 5.9 1 2.7

Bl 2 10 1 5.9 3 8.1

B2 1 5 1 5.9 2 54

C 3 15 2 11.8 5 135

DISCUSSION reported diversity of PvM SP-3a. gene from some

As regards several studies have been
conducted on protein-coding genes candidate for
mal ariavaccine, not much research has been done
inthisareain Iran. At the present study, we have
investigated the genetic variation of the PvM SP-
3o gene of P. vivax that has recently been
considered by malariaresearchers. Recent studies
addressing genetic polymorphism of P. vivax
merozoite antigens have indicated significant
levels of genetic diversitiesin wild population of
the parasite'.We observed that P. vivax isol ates of
Sistan and Bluchestan were extremely diverse, and
the results are almost compatible with the results
of other studies performed previously* °. Even,

countriesislessthan our observation inthis study®
16, Based on the results of our study RFL P method
using Hhal (small fragments from 50-500bp) is
suitable technique for describing the biotype A of
PvM SP-30. gene. Totally, we could detect 10
distinct alleles of the gene in non Iranian and
Iranian patients, but therewas not one of the alleles
in each group, so that alelesA4 and A7 were not
found in non Iranian and Iranian patients,
respectively. But we could not found any
significant differencesin distribution of alelesin
studied population (Table 2).As it has been
described before'®216, where the sequencing is
not applicable, PvM SP-3c. can be considered asa
useful polymorphic locus for P. vivax population
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study and cross-species interactions between
malariaparasitesin humansinfield setting. In order
to providing vaccines and drugswith high efficacy
and effectiveness, the structure and function of
molecular markers, such as PvM SP-3 genefamily
that isknown to beapotential candidatefor vaccine
development and asan epidemiological indicator®?,
should be studied carefully and completely. In
conclusion, we hopetheresults of thispreliminary
study will serve asthe foundation for more detailed
studiesin future on population structure, function
and dynamics of P. vivax and other species of
malariaparasite.
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