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The advances in molecular biology, genomics, proteomics, and bioinformatics have supported the design of new strategies for the

development of more sensitive and specific diagnostic tests. This has originated the identification of genes coding for actives biologically

proteins, later analysed in fine detail, transferred from one organism to another and expressed under controlled conditions so as to
synthesize efficiently the polypeptides [1]. The recombinant DNA technology provides methods for producing proteins that

constitute antigens well characterized, this system enable the overexpression of the gene of interest, its purification with higher production
efficiencies, what guarantees, consequently, lower costs of the final product. In addition, they do not require manipulation of the infective

agent as it happens when the antigens are obtained by purification procedures from microorganism culture, moreover, the production
and evaluation can be highly standardized and great amounts of extremely purified proteins are obtained through the use of efficient
tag-based purification system, which are easily retrieved through affinity columns [2].

The use of an overexpression system causes excessive production of recombinant proteins in relation to cellular proteins, and for

this reason, the proteins of interest can be easily purified with minimal contamination of proteins of the host cell. The objective of the
production of recombinant proteins is to obtain as many quantities as possible of a high quality product, with reproducible results, that

is, the repetition of the same protocol yields identical products, thus reducing the variability observed when the proteins are purified [3].
Recombinant antigens can be produced in heterologous expression systems, as Escherichia coli cells, one of the organisms of choice

for the production of recombinant proteins, what represent a cell factory and constitute a benchmark for comparison among the other
expression platforms [4]. This is due to the multiple advantages that shows E. coli as the host organism 1) has fast growth kinetics, in the

optimal conditions its doubling time is about 20 min [5] 2) is a organism of simple genetic manipulation 3) favor availability of optimized
expression plasmids 4) provide high level expression 5) simple and inexpensive media requirement, 6) high cell density cultures are
easily obtained, 7) the transformation with exogenous DNA is quick and simple [6,7]. The use of recombinants antigens expressed in this
host cell for human serodiagnosis has presented the problem of presenting antibodies that have cross reaction against fusion partners

or proteins of E. coli [8]. This inconvenient has been solved by the use of a His-Tag, which gives the recombinant protein a label of six
repeated histidines in tandem, which allows to be easily purified using a one-step chromatography procedure [9].

The advent of recombinant DNA technology and its application in the biotechnology industry has revolutionized healthcare. Its use

in the diagnosis of diseases has improved the speed, specificity and sensitivity of various serological tests. By expressing the genes

cloned in cell cultures, specific antigens are produced that maintain their native conformation without altering the tertiary or quaternary
structures, therefore, the epitopes are conserved [10]. This methodology comprises altering genetic material outside an organism (e.g.

Trypanosoma cruzi) to obtain improved and desired characteristics in living organisms, which are termed host cells (e.g. E. coli). This

technology involves the insertion of DNA fragments from an organism of interest for a plasmid, which is introduced into a host organism,
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and cultured to produce multiple copies of the incorporated DNA fragment. This plasmid has special characteristics, a selectable marker
(generally in the form of antibiotic resistance genes) to distinguish host cells that transport vectors from host cells that do not contain

a vector, a gene that encodes an affinity tag (e.g. His-Tag) that allows its easy and rapid purification using an affinity column, one of the

most used is the immobilized metal affinity column (IMAC). Polyhistidine is the affinity tag most offered by most companies that provide
expression vectors or protein expression systems. Histidine readily forms coordination bonds with immobilized transition metal ions.
The Co2+, Cu2+, Ni2+, Zn2+, Ca2+ and immobilized Fe3+ can be used to purify the fusion proteins of polyhistidine, but Ni2+ is the most used
[11,12]. The new molecular tools have revolutionized the diagnosis of parasitic diseases such as Chagas disease.

The studies carried out by several researchers have allowed the cloning of many T. cruzi antigens to be used in serological studies.

The DNA sequences encoding the T. cruzi proteins are inserted into a bacterial plasmid, which is transformed into competent bacteria.
The proteins encoded by the plasmid are expressed in the bacterial culture and then purified to obtain a product of the highest quality.
The main objectives were to solve problems related to the existence of false positive diagnoses, detect early infections and establish

potential diagnoses to distinguish the different stages of the disease [13]. The cloned of T. cruzi antigens correspond to different parasite

stages, trypomastigote, amastigote and epimastigote. Several of these antigens were obtained by immunoscreened of cDNA expression
libraries using chagasic patient sera, as well as from immunized animals [14-16]. The antigen codifying genes have been identified from

cDNA present in the libraries accomplished from epimastigote or trypomastigote forms [17,18]. Da Rocha., et al. have proposed the use
of proteins of amastigotes since this is the intracellular parasite form, being these antigens more significant for serodiagnosis [19].

Various recombinant antigens have been used to improve serodiagnosis of Chagas disease: shed acute-phase antigen (SAPA) [20],

flagellar repetitive antigen (FRA) [21] and cytoplasmic repetitive antigen (CRA) [21]. SAPA detect antibodies present mainly in acute and

congenital sera [20,22] and is mainly expressed in the infective (trypomastigote) stage of the parasite [20]. This antigen has been used
for the diagnosis of neonates with congenital transmission and for follow-up serological treatment with benznidazole infection Chagas

[23,24]. In a study conducted by Gil., et al. (2011), the sensitivity calculated for ELISA-SAPA was elevated (97.1%) and some works

published by different authors evidence heterogeneous results regarding antigenic reactivity of SAPA against sera of people in chronic

phase (32% and 38%) or indeterminate (81% and 88%) [13,25,26]. Among the recombinant antigens, repetitive proteins (RP) represent
very promising targets [27]. Two well characterized RP’s are CRA and FRA, what are they highly antigenic and induce the production
of several classes of antibody in humans [28]. CRA is a 225 kDa protein composed of a 14-amino acid repeat that is distributed in the

cytoplasm of the replicating epimastigote and amastigote forms. FRA is a 300 kDa protein composed of a 68-aminoacid repeat that is
located at the flagellum in all life cycle stages of the T. cruzi [29].

The results obtained by some laboratories indicate that the recombinant (CRA+FRA) ELISA was better than the conventional ELISA

in the diagnosis of Chagas disease, providing 100% specificity and sensitivity in all sera tested [21,30]. Numerous investigations have
shown that mixtures of recombinant antigens provide better results than the use of a single protein. This is because the use of several
antigens provides better sensitivity values, which results in a more reliable and safe test [31,32].

In a study performed with samples of sera from 142 nonchagasic persons (62 with others diseases) were obtained the specificities of

JM, MT, and MJT recombinants proteins with 99.3, 96.5 and 98.6%, respectively. Instead, the specificity of EAE (in-house ELISA sensitized
with the epimastigote form of T. cruzi) was of 95.8%, this is due to the fact that 6 of 10 sera from patients with leishmaniasis showed

cross-reactive, that is, they showed false positive results [33]. The use of recombinants antigens from quality prevents the appearance
of false-positive results, that is, avoid cross-reactivity between T. cruzi and parasites of related diseases caused by protozoa, particularly

leishmaniasis and infection with T. rangeli [34,35]. One of the advantages of using this type of antigens is the absence of host cellular
proteins in the recombinant antigen preparations that dramatically decrease the rate of false-positive reactions [10].
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These antigens contain specific T. cruzi epitopes that elicit an immune response in the majority of chagasic patients [36,37].

Recombinant antigens can also be used in serological techniques to evaluate the usefulness of chemotherapeutic drugs. They have been

used in the follow-up of patients on treatment with amiodarone and itraconazole, in a study conducted by Paniz et al. (2009), using

PGR31-His, PGR30-His or rTc24-His (Parasitic Enzyme Laboratory, University of Los Andes, Mérida, Venezuela) to perform several

serological tests. The results show a decrease of the anti-rTc24 titers by ELISA and of the signal by Immunoblot, 6 months after starting

treatment with amiodarone and itraconazole the optical density is below the limit for ELISA and the signal becomes undetectable in the
format Immunoblot, indicating the patient has been cured [38].

Diseases can be controlled through the implementation of programs of prophylaxis and studys epidemiologic, whose effectiveness

improve with the development of high quality diagnoses. In addition, the fight against emerging diseases in the care of both human and

animal health is a challenge and depends on the execution of safe and efficient diagnoses, whose usefulness increases with the use of
specific, sensitive recombinant antigens, to low costs and produced in large quantities, through the use of biotechnological and molecular
advances.
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