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ABSTRACT

Random amplified polymorphic DNA (RAPD) fingerprinting was applied to characterize leptospiral
strains. Two primers were used to generate individual RAPD fingerprints. The DNA fingerprints obtained were
distinct and reproducible. The fingerprints obtained could be useful for distinguishing and characterizing the
strains. Profiles obtained revealed genetic heterogeneity between strains belonging to one serovar. In conclusion,
different DNA fingerprints were obtained which would allow characterization of the strains.
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Introduction

Leptospirosis, caused by Leptospira interrogans, is a disease of animals and
humans which has a worldwide distribution (ZUERNER and BOLIN, 1988). Leptospira
interrogans is a diverse species and contains several distinct genetic groups (JOHNSON
and FAINE, 1984). The identification and differentiation of leptospires are important for
epidemiological and public health surveillance, as different serovars exhibit different host
specificities and may be associated with a particular clinical form of infection (FAINE,
1982). Rapid identification and characterization of leptospiral isolates would allow
epidemiological data to be rapidly gathered and assessed by the institution for appropriate
control measures (CORNEY et al., 1993). Identification and characterization of leptospiral
serovars have been carried out traditionally using serological techniques (DIKKEN and
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KMETY, 1978; JOHNSON and FAINE, 1984). However, these assays are tedious, time
consuming and are not always reproducible (ELLIS et al., 1991). Introduction of random
amplified polymorphic DNA (RAPD) for leptospires differentiation led to production
of highly diverse DNA banding patterns which may allow discrimination between and
within serovars (RALPHA et al.,1993; BROWN and LEVETT, 1997; SUBARNA et al., 2003;
VIJAYACHARIT et al., 2004; SUBARNA et al., 2004). This method was found to be a most
potentially useful approach for clinical characterization of leptospires because of its
simplicity (NATARAJASEENIVASAN et al., 2004). The main objective of this study was
to characterize leptospiral isolates based of DNA fingerprinting using random amplified
polymorphic DNA (RAPD) PCR.

Materials and methods

Leptospiral strains. Ten field isolates and two reference strains were used in this
study (Table 1).

Table 1. Leptospiral field isolates and reference strains used in the study

Serovars Strain Source of Isolation
Ca-12-002 Human
Portland-vere
Ca-12-005 Dog
. Ic-02-003 Pig
Copenhageni
1c-02-004 Cattle
) HB-15B-012 Cattle
Hardjo
HB-15B-013 Cattle
Griopotvoh RM 52 Pig
rippo osa
PPOtyP Gr-01-002 Cattle
o RM211 Pig
Kennewicki .
Po-06-013 Pig
Canicola Ca-rf Reference strain
Hardjo HB-re Reference strain

Field isolates were isolated from clinical incidents of leptospirosis from different
animal species in the USA. The reference strains were obtained from the WHO Leptospira
Reference Laboratory, Australia. The field isolates were identified serologically based
on microscopic agglutination test. Field isolates and reference strains were cultured in
Johnson-Seiter (JS) liquid medium. The cultures were then incubated for up to 10 days at
30 °C and used directly for DNA extraction.
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Preparation of Leptospiral DNA. Genomic DNA was extracted from the leptospiral
reference strains and field isolates using the commercial genomic DNA purification kit
(Wizard R, Promega, USA). The extraction method of DNA was performed as described
by the manufacturer.

RAPD-PCR primers. Two primers (Operon Technologies) were chosen for RAPD
analysis for all strains examined. The two single primers used in PCR analysis were
primer 1: (OPA 3: 5’- AGTCAGCCAC) and primer 2: (OPA 20: 5’- GTTGCGATCC).

RAPD-PCR. APD fingerprinting was performed according to RAMADASS et al.
(1997), with some modifications. The reaction was carried out in a final volume of 50 pl
containing 3 mM of MgCl, 200 uM of each dNTP, one unit of Tag DNA-polymerase, 5
p 10x reaction buffer, (Amersco, USA), and 20-30 ng of genomic DNA. Concentration
of each primer was 1 uM (Amersco, USA). Reaction mixtures were covered with 30 pul
of mineral oil and placed in a thermocycler (Thermojet) for amplification. Temperature
program consisted of 1 cycle for 3 m at 94 °C followed by 39 cycles consisting of 1 m at
94 °C, 1 m at 35 °C, and 75 sec at 72 °C. This was followed by a final extension of 10 m
at 72 °C.

Gel electrophoresis of amplification products. PCR amplification products were
analyzed by running 10 ul of the reaction product on 2% agarose gel and detected by
staining with ethidum bromide. The DNA ladder (GIBCO BRL, USA) was used as DNA
size markers.

Results

The two primers were successfully amplified polymorphic DNA fragments from
most of the strains tested. Fingerprints obtained with each primer were distinctive and
reproducible. Using primer OPA 3, seven different fingerprinting profiles could be
distinguished fromthe 10 field isolates tested (Figs laand 1b). The two isolates from serovar
hardjo produced identical fingerprints, which was different from the hardjo reference
strain. The two isolates from serovar kennewicki produced identical fingerprints. The
two isolates from serovar portland-vere produced the same fingerprinting profile, which
was different from the canicola reference strain but with some shared bands. Two isolates
each from serovars copenhageni and grippotyphosa produced different fingerprints with
this primer. Random amplified polymorphic DNA (RAPD) PCR with primer OPA 20
generated 8 fingerprinting profiles (Fig. 2). The two serovar hardjo isolates produced
identical fingerprints, which were different from the reference strain. Again, like primer
OPA 3, the two isolates of serovar kennewicki produced identical fingerprinting profiles.
The two isolates of serovar portland-vere which produced identical DNA profiles with
primer OPA 3 produced different profiles with primer OPA 20. The two isolates each from
serovar copenhageni and serovar grippotyphosa produced different fingerprints with this
primer.
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Fig. la. RAPD profiles of leptospiral field Fig. 1b. RAPD profiles of leptospiral field
isolates obtained with Primer OPA 3 and isolates obtained with Primer OPA 3 and
electrophoresed on 2% agarose gel. Lanes: 1. electrophoresed on 2% agarose gel. Lanes: 1.

Hardjo reference strain; 2. HB-15B-012; 3. Canicola reference strain; 2. Ca-12-002; 3. Ca-
HB-15B-013; 4. RM 52; 5. Gr-01-002; 6. RM  12-005; 4. 1c-02-003; 5. Ic-02-004; 6. Molecular
211; 7. Po-06-013, 8. Molecular size markers. size markers.
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Fig. 2. RAPD Profiles of leptospiral field isolates obtained with Primer OPA 20 and
electrophoresed on 2% agarose gel. Lanes: 1. Canicola reference strain; 2. Ca-12-002; 3. Ca-12-
005; 4. 1c-02-003; 5. 1c-02-004; 6. hardjo reference strain; 7. HB-15B-012; 8. HB-15B-013; 9.
RM 52; 10. Gr-01-002; 11. RM 211; 12. Po-06-013, 13. Molecular size markers.
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Discussion

In the present study, the RAPD assay was applied to characterize leptospiral field
isolates isolated from different animal species based on DNA fingerprints. RAPD-PCR
generated reproducible fragment profiles on agarose gel which were characteristic of each
leptospiral strain. These different DNA fingerprints obtained by the field strains indicated
genetic heterogeneity between strains belonging to one serovar. The second primer
increased the number of fingerprints, indicating that fingerprinting may be increased
even further by using additional primers. The two isolates of serovar hardjo produced
identical banding patterns with each primer and also with the two isolates of serovar
kennewicki. The same fingerprinting profiles suggested that the two isolates of serovar
hardjo were identical, as were the two isolates of serovar kennewicki. The two isolates
of serovar portland-vere produced identical fingerprints with primer OPA 3, and different
patterns with primer OPA 20, indicating that the isolates of the same serovar isolated
from different species may have different DNA fingerprinting profiles with a different
primer. CORNEY et al. (1997) found that type strains of serovars ballum and arborea had
identical profiles with one primer (L10) but differed with another primer (US). On the
other hand, NATARAJASEENIVASAN et al. (2005) reported that strains belonging to serovar
ratnapura that caused hepato-renal involvement in patients in South India were genetically
dissimilar to strains of the same serovar isolated from patients in the Andamans who had
pulmonary complications. The two isolates of serovar hardjo were isolated from cattle
and, similarly, the two isolates of serovar kennewicki were isolated from pigs. The two
isolates of serovar hardjo had DNA fingerprinting profiles different from the reference
strain profile. This was attributed to the fact that that the two field isolates belonged to
genotype hardjobovis, while the reference strain belonged to hardjoprajitno. The reference
strain of serovar canicola had a different fingerprinting profile from the two isolates of
serovar portland-vere, although the two serovars belong to serogroup Canicola, but still
there were common shared bands between the field isolates and Canicola reference strain.
It would appear that the DNA profile of different leptospiral field isolates would be useful
for differentiation of strains belonging to one or different serovars.
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SAZETAK

Postupak otiska nasumce umnozene polimorfne DNA primijenjen je za karakterizaciju sojeva leptospira.
Dvije pocetnice rabljene su za proizvodnju zasebnih otisaka umnozene polimorfne DNA. Dobiveni otisci DNA
bili su medusobno razli¢iti i reproducibilni te bi se mogli rabiti za razlikovanje i karakterizaciju sojeva. Njihovi
profili pokazali su genetsku heterogenost medu sojevima koji su pripadali jednom serovaru. Zaklju¢no se moze
rec¢i da su dobiveni razli¢iti otisci DNA koji omoguc¢uju karakterizaciju sojeva leptospira.

Kljuéne rijeci: RAPD, leptospire, serovar, karakterizacija
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