357

VoI.5_7, n.3: pp. 357-360, May-June 2014 BRAZILIAN ARCHIVES OF
15160015 Prmted woprag 0t BIOLOGY AND TECHNOLOGY

AN INTERNATIONAL JOURNAL

Production of Leptospiral LipL32 Antigen in Pichia pastoris
and Its Use in an Enzyme-Linked Immunosorbent Assay

Leonardo Garcia Monte', Fernanda Munhoz Dos Anjos Ledi, Daiane Drawanz Hartwidf,
Silvio Arruda Vasconcellog, Bibiana Brihuega®, Odir Antonio Dellagostin® and Claudia
Pinho Hartleben'’

YLaboratério de Imunodiagndstico; Nicleo de Biotdogi; Centro de Desenvolvimento Tecnoldgico;
Universidade Federal de Pelotas; Pelotas - RS -sBralaboratério de Vacinologia; Nucleo de Biotecnolagia
Centro de Desenvolvimento Tecnoldgico; UniversidBdderal de Pelotas; Pelotas - RS — Brailepartamento
de Medicina Veterinaria Preventiva e Salde AnimBhculdade de Medicina Veterinaria e Zootecnia,;
Universidade de S&o Paulo; S&o Paulo - SP - Brésiktituto Nacional de Tecnologia Agropecuaria; Gende
Ciencias Veterinarias y Agrondmicas; Instituto dedbiologia; Buenos Aires - Argentina

ABSTRACT

The production of recombinant LipL32 protein uskgcherichia colhas been used extensively for the development
of vaccines and diagnostic tests for leptospirddswever E. colihas demonstrated limitations, including low yield
and lack of post-translational modifications. Inistlstudy, rLipL32 was produced in eukaryotic expi@s system
(Pichia pastorisand evaluated the antigen by enzyme-linked imnaubhest assay (ELISA). The yield obtained
from the culture supernatant reached 270 mg/L ahdSE showed an accuracy of 95.34%. In summary, the
production of rLipL32 usind?. pastoriglid not impair the antigenic characteristics ofsttantigen and ensured its
use for detecting the leptospiral antibodies inrengera.
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INTRODUCTION years, it presents drawbacks such as periodic
verification of each serovar in the culture and a
Leptospirosis is the most spread infectious diseasegh number of cross-reactions among serovars
worldwide that affects the humans and a wid€Adler and Moctezuma 2010).
variety of animals, caused by the spirochetesef thSeveral virulence factors have been shown
genusLeptospira In pigs, signs of leptospirosis potential for the development of diagnostic assays
include reproductive failure, abortion, stillbirths for leptospirosis, including proteins OmpL1
fetal mummification, weak piglets and agalactigqHaake et al. 1993), Lig (Leptospiral
(Adler and Moctezuma 2010). The definitiveimmunoglobulin-like) (Matsunaga et al. 2003),
serological investigation for leptospirosis is theLenA/LenD (Stevenson et al. 2007), Loa22
microscopic agglutination test (MAT), which (Ristow et al. 2007) and subsurface lipoprotein 32
measures the antibody levels in sera from th@.ipL32) (Haake et al. 2000; Pinne and Haake
suspected animals (Faine et al. 1999). Although013). Among these proteins, LipL32tle most
this technique has been performed in the clinicabundant antigen found in the leptospiral total
laboratories throughout the world for severalprotein profile and highly conserved among the
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pathogenic Leptospira species but has no (PIERCE) method using bovine serum albumin
orthologs in the saprophylteeptospira(Haake et (BSA) as a standard.

al. 2000). The production of recombinant LipL32

protein (rLipL32) in Escherichia colihas been Microscopic Agglutination Test (MAT)

extensively used for the development of vaccine§wine serum samples were obtained from the sera
(Adler and Moctezuma, 2010) and diagnostic test@ank of the Laboratory of Bacterial Zoonosis,
for human (Flannery et al. 2001), cattle (BomfimFaculty of Veterinary Medicine and Animal
et al. 2005), dog (Dey et al. 2004) and swinéciences, University of S&o Paulo, and
(Hartleben et al. 2012). However, this system hasubsequently tested by the MAT according to
demonstrated potential limitations, including low(Faine et al. 1999). A total of 86 samples were
yield (Hartwig et al. 2010), improper folding andcollected from the animals at a pig farm with
lack of post-translational modifications (Cos et alfeproductive  disorders such as abortions,
2006). premature births and stillbirths. Reciprocal
Pichia pastoris has emerged as an importantagglutination titers of hlgher than or equal to 100
alternative expression system, because this yeadere considered positive reactions (Faine et al.
has the ability of growing in minimal medium at 1999).

very high cell densities, secreting the heterolegou

protein simplifying its recovery (Cos et al. 2006),E'-ISA o
and perform many of the post-translationafClystyrene ELISA microtiter plates (Nunc

modifications such as processing of signaf©lysorp, Nalge Nunc International, Rochester,
sequences, folding, disulfide bridge formationNY: USA) were sensitized with rLipL32 (100

certain types of lipid addition, and O and N-linkeg"@/Well). ~Samples were diluted 1:100 in
glycosylation (Cereghino et al. 2000; Cregg et alPhosphate-buffered saline Tween 20 and added to

2000; Hohenblum et al. 2004: Cos et al. 2006). If1€ Plate. Then, rabbit anti-pig IgG peroxidase
this study, rLipL32 was produced i, pastoris conjugate (Sigma-Aldrich, USA) was added and
and the antigen was evaluated by enzyme-linkell€ reaction was revealed by adding a solution

immunosorbent assay for detecting the leptospir&ontaining OPD “and hydrogen peroxide. The
antibodies in swine sera. colorimetric reaction was stopped by adding 25 pL

of 2 M H,SQ, per well and the OD was measured
at 492 nm using the VICTOR X5 Multilabel

MATERIALS AND METHODS Plate Reader (Perkin Elmer, USA). The cut-off
value was determined as the mean OD + two
Production of rLipL32 standard deviation of the swine serum pool (n =

The expression of rLipL32 MutS secretory47) diluted 1:100 among the serum samples from
phenotype was performed using the eukaryotithose animals, which were negative in the MAT
system based inP. pastoris as described (Bomfim et al. 2005). The evaluation of ELISA
previously (Hartwig et al. 2010). Briefly, a was carried out regarding sensitivity (capacity of
recombinant clone was grown in a baffled flaskELISA to identify the positive serum samples,
containing BMGY broth (1% yeast extract, 2%Wwhich were also positive on the MAT) and
peptone, 1.34% yeast nitrogen base, 0.00004%pecificity (capacity of ELISAto identify the
biotin, 1 % glycerol, 100 mM potassium phosphatéegative serum samples, which were also negative
and 2 % agar, pH 6.0). The expression waen the MAT) (Mariya et al. 2006). These
induced during 96 h by the addition of methanol texperiments were repeated three times. Control
a final concentration of 0.5%. The Microcon YM-serum samples from the healthy swine (n = 20)
30 Amicon Bioseparations (Millipore) were usedand from the swine with other bacterial diseases,
to concentrate the recombinant proteins express@xcept leptospirosis (n = 30) were used. These
in the supernatant, following the manufacturer'ssamples were composed of sera from the animals
protocol. The recombinant protein was analyzedavith positive serology for enzootic pneumonia
by the SDS-PAGE (12%) and visualized by(n = 20) and brucellosis (n = 10). The concordance
staining with Coomassie Blue and Westerrbetween the MAT and ELISA assays was
blotting (WB). The rLipL32 concentration was determined using the Kappa coefficient (Epi Info
determined by the BCKA Protein Assay Kit ' 7 version).
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RESULTS AND DISCUSSION the same reported for swine (Hartleben et al.
2012), cattle (Bomfim et al. 2005), and higher than
Several immunochemical approaches to detect th@ported for canine (Dey et al. 2004) and
antibodies in human (Flannery et al. 2001) an@donvalescent human sera (Flannery et al. 2001)
animal sera (Dey et al. 2004; Bomfim et al. 2005ysing rLipL32 produced ifE. coli. Furthermore,
Mariya et al. 2006) have been proposed usinghe specificity (91.48%) was higher for the same
rLipL32 from E. coli including the pigs species previously reported (Hartleben et al.
(Hartleben et al. 2012). In this study, out of 862012). Four MAT negative samples reacted with
serum samples, 39 (46.98%) showed agglutinatiof jpL32 in the ELISA. These samples were tested
for one, or moreLeptospiraserovars with titers py the immunoblotting assay using LipL32
ranging from 100 to 6,400. In addition, these 3%ntigen. Out of four samples tested, two identified
Samples MAT positive also reacted with rLIpL32a band of 32 kDa (data not shown), suggesting
in the ELISA assay, suggesting that thefalse negative results in the MAT and two false
recombinant protein produced . pastoris positive results in the ELISA. No positive reaction
retained the antigenic characteristics (Table 1)Nas observed when sera from the animals with
These findings further supported the hypothesigther bacterial diseases were tested. In comparison
that during the infection of the mammals by thQO “go|d standard” Serodiagnostic method of
pathogenicLeptospirg LipL32 was an antigen |eptospirosis, MAT, the ELISA had an excellent
recognized in the host humoral immune responsggreement (kappa = 0.906977). These results
(Haake et al. 2000) demonstrated that ELISA developed here could be

The ELISA showed an accuracy of 95.34%ysed as a screening test before confirmation by the
relative to the MAT. The sensitivity (100 %) waspAT.

Table 1 -Microscopic agglutination test and ELISA results $wine leptospirosis diagnosis.

MAT ELISA Positive ELISA Negative
N° of samples  Tit8(>100) N° of samples oD + SO N° of samples oD + SD

47 - 4 <0.192 (0.031) 43 <0.121 (0.023)
10 100 10 <0.291 (0.053) - -

8 200 8 <0.439 (0.033) -

2 400 2 <0.543 (0.052) -

4 800 4 <0.592 (0.051) -

6 1600 6 <0.775 (0.071) -

6 3200 6 <0.881 (0.079) - ;

3 6400 3 < 0.897 (0.086) - ;

2 Antibody titers for MAT are expressed as the remipt of the highest serum dilution that resulte80r% agglutination of leptospires’ Mean
scores of the ODs obtained of three experimenpdicagion and standard deviation (SD).

Table 2 - Anti-leptospiral antibody detection in swine seyaHil ISA compared to MAT.

ELISA MAT Total
Positive Negative

Positive 39 4 43

Negative 0 43 43

Total 39 47 86

Sensitivity = 100 % (95 % confidence interval betwe8.8 % and 100 %); Specificity = 91.48 % (95dhfilence interval between 78.7 % and
97.2 %); Kappa = 0.906977.

The large-scale production of proteins withTherefore, in recent yeam. pastorishas been
potential diagnostic value is important for theused for the production of recombinant proteins
pharmaceutical, biomedical and biotechnologica{Cos et al. 2006). In order to evaluate the paaénti
applications (Cos et al. 2006; Hartwig et al. 2010)of rLipL32 produced irP. pastorisas a diagnostic
An efficient secretion system is of great interestool, LipL32 coding sequence was cloned in
since these proteins may be easily recovered fropPICZoB allowing the secretion in this expression
the culture supernatant and maintain theystem. A band compatible with 32 kDa was
conformational structure (Hartwig et al. 2010).observed (data not shown) and the yield obtained
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from the culture supernatant (270 mg/L) wagtaine S, Adler B, Bolin C, Perolat Reptospira and
higher than rLipL32 produced iE. coli system leptospirosis. 2nd edn. Melbourne, Australia. MedSci
(40 mg/L) (Seixas et al. 2007; Hartleben et al 1999.

. . Flannery B, Costa D, Carvalho FP, Guerreiro H,
2012). Therefore,P. pastoris provided a cost- Matsunaga J, Da Silva ED et al. Evaluation of

effective expression system for the production of yecombinant Leptospira antigen-based enzyme-linked
LipL32 protein. immunosorbent assays for the serodiagnosis of
leptospirosisJ Clin Microbiol. 2001; 39(9): 3303-3310.
Haake DA, Champion CI, Martinich C, Shang ES, Blanco
CONCLUSIONS DR, Miller JN et al. Molecular-cloning and sequence-
analysis of the gene encoding OmpL1, a transmembrane
In conclusion, compared t&. coli, P. pastoris outer-membrane protein of pathogehaptospiraspp.J

could express rLipL32 in larger quantities, which Bacteriol 1993; 175(13): 4225-4234.
minimized the variations during the Haake DA, Chao G, Zuerner RL, Barnett JK, Barnett D,

o . . Mazel M et al. The leptospiral major outer membrane
standardization of serological tests. In additibe, protein Lipl32 is a lipoprotein expressed during

production of rLipL32 using this yeast did not mammalian infectioninfect Immun 2000; 68(4): 2276-

impair the antigenic characteristics and ensured 2285,

the use of antigen fodetecting the leptospiral Hartleben CP, Leal FM, Monte LG, Hartwig DD, Seixas

antibodies in swine sera. FK, Vasconcellos SA et al. Serological analysis by
enzyme-linked immunosorbent assay using recombinant
antigen LipL32 for the diagnosis of swine leptospiso
Curr Microbiol. 2012; 66(2): 106-109.
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