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Different PCR-based DNA fingerprinting techniques
were evaluated for identification and discrimination
of bacterial strains. Fifteen strains of Salmonella
enterica subspecies enterica serotypes Typhi (10),
Paratyphi A (1) and Typhimurium (3) collected over
a period of 15 years from stool, blood, and urine
samples and river Ganga were tested. All the strains
were analysed by restriction analysis of the amplified
16s rDNA (ARDRA), random amplified polymorphic
DNA (RAPD) and BOX-PCR methods. In ARDRA,
strains belonging to the same species were identified
by identical fingerprints; RAPD on the other hand,
divided Salmonella into 9 different groups. Two
ciprofloxacin (CIP)-resistant strains showed similar
PCR fingerprints which were different from the rest
of the 12 strains. In BOX-PCR, all the strains of
Salmonella showed 6 different groups which showed
the presence of a common band. Serotype Typhi-
murium could be placed in the same group by BOX-
PCR. CIP-resistant strains also produced one char-
acteristic extra band by BOX-PCR. It was observed
that RAPD had higher discriminatory power than
BOX-PCR and was a simple and rapid technique for
use in epidemiological studies of isolates belonging to
S. enterica.

THE genus Salmonella consists of bacilli that are pri-
marily parasites of the intestine of a large number of
vertebrate species, including man. It causes enteric fe-
ver, gastroenteritis, septicaemia with or without focal
suppuration and also carrier state in human beings. Epi-
demiological studies are done for the prevention and
treatment of infections. The ability to distinguish iso-
lates of Salmonella may be very important to trace the
source of outbreak/s. The relationship, not only among
the isolates from patients and environments, but also
amongst the multiple isolations from the same patient
may be interesting. The methods that have been used for
deciphering the relatedness among the isolates are bio-
typing, antibiogram, plasmid typing, phage typing, sero-
typing, ribotyping and PCR fingerprinting. Some of the
above techniques have low discriminatory potential,
whereas others demand considerable amount of exper-
tise, time and equipment.
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Many reports are now available demonstrating the
utility of PCR for typing of many organisms' ", includ-
ing Salmonella. Utility of commonly used primers, tar-
geted to REP (repetitive extragenic palindromic) and
ERIC (enterobacterial repetitive intergenic consensus)
sequence’ elements in typing and differentiation of Sal-
monella isolates has been reported earlier. BOX-PCR
assay, targeted to repetitive intergenic sequence
elements of Streptococcus’ and reported to produce spe-
cies-specific and strain-specific genomic fingerprints,
was used in the present study to investigate its utility
for typing Salmonella enterica strains. The purpose of
the present study was to evaluate the utility of PCR fin-
gerprinting methods, viz. amplified ribosomal DNA
restriction analysis (ARDRA), randomly amplified po-
lymorphic DNA (RAPD) and BOX-PCR for identifica-
tion and typing of different Salmonella isolates from
various sources.

For the present study, 14 strains of S. enterica sub-
species enterica serotypes Typhi (10), paratyphi A (1)
and Typhimurium (3) and 1 strain of Proteus mirabilis
isolated during the period 1983-1998, were subjected to
PCR-based DNA fingerprinting. Of the 10 strains of
serotype Typhi, 7 were isolated from blood, 2 from
stool and 1 from urine samples. Of the 3 Typhimurium
serotypes, 2 were isolated from stool samples and 1
from river Ganga. One strain of Paratyphi A was iso-
lated from blood samples. All the isolates were isolated
and identified by standard methods® and were main-
tained in the laboratory in peptone agar stab culture at
room temperature. Table 1 shows the phage type and
biotype of the 11 isolates.

The genomic DNA was isolated after growing cul-
tures overnight at 37°C in Luria—Bertani (LB) medium,
followed by lysis as described earlier’. Briefly, bacteria
were suspended in a solution of 10 mM Tris HCI1 (pH

8.0), 1mM EDTA, 1.0% SDS and proteinase K
(100 mg/ml final concentration), and incubated for
60 min at 37°C. Then 5 M NaCl and 10% CTAB (hexa-
decyltrimethylammoniumbromide) were added and in-
cubated for 10 min at 65°C. RNase was then added
(approx. 30 pg/ml final concentration) and incubated
for 30 min at 37°C. DNA was precipitated by adding an
equal volume of isopropanol, followed by washing with
70% ethanol. The DNA was finally dissolved in 100 pl
of sterile TE.

The amplification of 16s rDNA was performed in
50 ul reaction volume containing 5-10ng template
DNA, 5.0 ul 10X buffer, 1.5 mM MgCl,, 1 uM forward
primer (8f, 5-AGAGTTTGATYMTGGCTCAG-3"),
1.0 uM reverse Primer (1492r, 5'-TACCTTGTTACGA-
CTT-3"), 100 uM of each dNTP and 1 unit Taq DNA
polymerase. The reaction mixture after incubation at
95°C for 8 min, was cycled 35 times through the
following temperature profile: 94°C for 1 min, anneal-
ing at 48°C for 1 min and extension at 72°C for 1 min
and finally it was incubated at 72°C for 5 min. A 4-6 ul
aliquot of all the PCR-amplified 16s rDNA was used
directly for restriction digestion with the restriction en-
zyme Rsal. Restriction fragments were analysed by aga-
rose gel (2.5%) electrophoresis.

In RAPD, each amplification reaction was performed
in 40 pl final reaction mixture containing 10X buffer, 1
unit of Taq DNA polymerase, 4 uM of a 10-mer oligo
primer (5'-AGCGCCATTG-3"), 200 uyM dNTPs; 10-
50 ng template DNA. PCR was performed with 35 cy-
cles of 94°C for 1 min, 34°C for 2 min, 72°C for 1 min
and 30 s and final extension at 72°C for 5 min and 60°C
for 4 min. Amplified DNA products were resolved by
electrophoresis on agarose 0.8% (W/V) gel. For BOX-
PCR, a single primer corresponding to the BOX ele-
ment®  5-CATCGGCAAGGCGACGCTGACG-3' was

Table 1. Type, year, source, phage type and biotype of 14 different Salmonella enterica strains
Sl. no. Strain no. Type Year Source Phage type Biotype
1. 83/1 Salmonella typhi 1983 Stool sample Vineg. I
2. 83/6 S. typhi 1983 Stool sample Deg. Vi I
3. 85/2 S. typhimurium 1985 Ganga water uT -
4. 86/8 S. typhimurium 1986 Stool culture uT -
5. 89/4 S. typhimurium 1989 Stool culture UT -
6. 89/7 S. typhi 1989 Stool culture UVSI I
7. 89/9 S. typhi 1989 Blood culture ND ND
8. 92/2 S. typhi 1992 Blood culture A I
9. 92/8 S. typhi 1992 Blood culture EI 1
10. 92/24 S. typhi 1992 Blood culture Vig neg. I
11. 94/4 S. typhi 1994 Blood culture 40 I
12. 95/2 S. typhi 1995 Blood culture EI I
13. - Blank lane - - - -
14. 97/4 Proteus mirabilis 1988 Urine sample - -
15. 98/1 S. typhi 1998 Blood culture ND ND
16. 98/19 S. paratyphi 1998 Blood culture ND ND

ND, Not detected.

1050

CURRENT SCIENCE, VOL. 80, NO. 8, 25 APRIL 2001






