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Abstract

Two Leptospira sp. isolates were obtained by the first time from goats in Brazil and characterized by

sequencing rrs, rpoB and secY genes, PFGE and typing with monoclonal antibodies. Both isolates are

identical and belong to Leptospira santarosai. Analysis of the rrs and the rpoB genes sequences re-

vealed 100% identity between the goat isolates and the Bananal reference strain. When secY se-

quences of the two isolates were compared to each other, it was observed that they had identical

sequences. However, when compared to that of the Bananal reference strain, there were 15 mis-

matches along the 549 bp secY sequence. In conclusion, molecular methods are increasingly useful

for the characterization of leptospires and allowed to identify those isolates of caprine origin as

closely related but not identical to serovar Bananal, and constitute a new type named Carioca.
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Introduction

Leptospirosis in goats constitutes one of the major in-

fectious diseases, compromising reproductive efficiency,

and, consequently, dairy and meat productivity in goat

breeding (Martins et al., 2012). Besides that, leptospirosis

is one of the most important zoonosis in the world and the

real role of domestic species as reservoirs remains to be elu-

cidated. Taxonomy of leptospires is still controversy, since

both serological and molecular classification are accepted,

but they very often do not match. Therefore, molecular

classification of leptospiral isolates are increasingly impor-

tant, and should be encouraged (Cerqueira and Picardeau,

2009). In 2007, members of our group (WL, SAV) reported

the first isolation of leptospires from goats in Brazil

(Lilenbaum et al., 2007). In that study two isolates of

Leptospira sp. (identified as M72/06-6 and M72/06-13)

were obtained from animals from different flocks. At that

moment, only presumptive serological identification was

conducted, suggesting that both strains belong to serogroup

Grippotyphosa. The aim of this study is to describe the mo-

lecular characterization of those leptospiral isolates.

Material and Methods

Isolate M72/06-6 was recovered from an asymptom-

atic female dairy goat that was seroreactive against sero-

group Grippotyphosa (Microscopic agglutination test -

MAT titre of 400 against serovar Grippotyphosa). The

owner reported occasional flooding during rainy season,

what was assumed to be the most probable source of the in-

fection. The other isolate (M72/06-13) was recovered from

a male goat, with no clinical signs or leptospirosis and with-

Brazilian Journal of Microbiology 45, 4, 1527-1530 (2014) Copyright © 2014, Sociedade Brasileira de Microbiologia

ISSN 1678-4405 www.sbmicrobiologia.org.br

Send correspondence to W. Lilenbaum. Laboratório de Bacteriologia Veterinária, Rua Hernani Mello 101, sala 309, Universidade Federal Fluminense,

24210-130 Rio de Janeiro, RJ, Brazil. E-mail: mipwalt@vm.uff.br.

Research Paper



out detectable reproductive disorders. It presented a MAT

titer of 200 against serovar Grippotyphosa.

For pulsed-field gel electrophoresis (PFGE), cells

were embedded in agarose plugs as previously described

(Herrmann et al., 1992) and the DNA in the plugs digested

with NotI. PFGE was performed in a contour-clamped ho-

mogeneous electric field DRII apparatus (Bio-Rad Labora-

tories, Richmond, CA). Restriction fragments were

resolved with ramping from 5 to 60 s for 50 h, 1 to 30 s for

40 h, or from 1 to 70 s for 36 h at 6 V/cm.

Molecular characterization of the isolates was con-

ducted by sequencing rrs, rpoB and secY genes. Briefly,

leptospiral cultures were centrifuged at 12,000 rpm for

20 min at 4 °C and genomic DNA was extracted from cell

pellets using the illustra bacteria genomicPrep mini spin kit

(GE Healthcare), following the protocol for Gram negative

bacteria. The rpoB gene was amplified by PCR using prim-

ers Lept 1900f and Lept 2500r, following the protocol de-

scribed by La Scola et al. (La Scola et al., 2006). PCR

amplification of rrs gene was carried out with universal

primers (Weisburg et al., 1991) and sequencing was per-

formed using internal primers previously described (Silva

et al., 2007). The secY gene was amplified and sequenced

as previously described (Ahmed et al., 2009). DNA se-

quencing was performed in a MegaBACE 1000 DNA se-

quencer (GE Healthcare), with Dynamic ET-terminator

technology. The sequences obtained were submitted to

BLAST alignment (www.ncbi.nlm.nih.gov/BLAST)

against sequences available in GenBank.

Isolates were further typed at the serovar level by per-

forming MAT with panels of the 13 monoclonal antibodies

(mAbs) that characteristically agglutinate serovars belong-

ing to the specific serogroup Grippotyphosa (F71C2,

F71C3, F71C9, F71C13, F71C16, F71C17, F164C1,

F165C1, F165C2, F165C3, F165C7, F165C8 and

F165C12), as described (Feresu et al., 1995) .

PFGE analysis of NotI-digested genomic DNA re-

vealed at least three distinct patterns for the typed isolates

(Figure 1).

Results

Sequencing of the three genes (rrs, secY and rpoB) re-

vealed that both strains belong to the pathogenic species

Leptospira santarosai. Analysis of the rrs and the rpoB

genes sequences revealed 100% identity between the goat

isolates and the Bananal reference strain. Sequencing of

secY gene from isolates M72/06-6 and M72/06-13, and for

the Bananal reference strain were obtained and deposited in

GenBank under accession numbers KF366253, KF311106

and KF366254, respectively. When secY sequences of

M72/06-6 and M72/06-13 were compared to each other, it

was observed that both isolates had identical sequences.

However, when compared to that of the Bananal reference

strain, there were 15 mismatches along the 549 bp secY se-

quence (Figure 2).
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Figure 1 - Representative PFGE patterns of NotI-digested genomic DNA

from Brazilian goat isolate M72/06-13 and the reference strain of Bananal

serovar (Aa 14). Line 1: Marker; Line 2: Aa 14; Line 3: M72/06-13.



Agglutination titers of all mAbs classified the two

isolates as members of serogroup Grippotyphosa and sug-

gested that both isolates are serologically identical and

much similar, but not identical to serovar Bananal. Titers

were detected for F71C2 (10240), F71C9 (5120), F71C17

(5120), F165C1 (20480) and F165C3 (20480).

Discussion

Results from serogrouping were most in concordance

with serovar Bananal of serogroup Grippotyphosa. This

serovar was first isolated in the region named Bananal, dis-

tant 275 km from the studied region (Cordeiro et al., 1981).

Therefore, considering the serological and molecular re-

sults obtained, as well as the epidemiological data, it was

assumed that both strains were closely related to serovar

Bananal. There was no evidence of exchange of animals be-

tween the two flocks. Since the two farms were located in a

distance of about 15 km, it is possible to infer that animals

from the different flocks had a similar exposure, probably

environmental.

It is noteworthy that although serological methods

were able to determine the serogroup of the isolates, it was

impossible to unambiguously distinguish between the Ba-

nanal reference strain and the two isolates only employing

serogrouping. PFGE has been the gold standard method for

genotyping Leptospira strains (Bourhy et al., 2013). In the

present study, molecular tools, mainly PFGE and particu-

larly secY sequencing, demonstrated important genetic po-

lymorphisms between the isolates and Bananal reference
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Figure 2 - Partial alignment of secY gene (549 bp) sequences of the two isolates (M72/06-13 and M72/06-6) of Leptospira santarosai obtained from goats

in Brazil with the reference strain of Bananal serovar (Aa 14).



strain. Clearly serogrouping alone cannot clearly differenti-

ate between closely related isolates, and the classification

of leptospires benefits from the use of molecular tools, as

was shown in other studies (Ahmed et al., 2012). Nonethe-

less, there is an urgent need for a definitive method for

leptospiral typing. One limitation of molecular methods is

that, in contrary of serological methods, as the complex, la-

borious and expensive cross agglutination absorption test

(CAAT), genetic studies does not allow us to classify those

strains as a new serovar, but only as a genetically diverse

strain, or genotype. Nevertheless, the association of agglu-

tination tests with molecular analysis (PFGE and secY se-

quencing) allowed us to discriminate between the isolates

and the reference strains. We suggest naming these geneti-

cally diverse strains as Carioca.

Conclusion

In conclusion, molecular methods are increasingly

useful for the characterization of leptospires and allowed to

identify the first isolates in Brazil of caprine origin as

closely related but not identical to serovar Bananal, and

constitute a new type named Carioca.
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