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Detection of hilA Gene Sequences in Serovars of
Salmonella enterica Subspecies Enterica
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hilA gene promoter, component of BalmonellaPathogenicity Island 1, has been foundsamonellsserovar
Typhimurium, being important for the regulation of type Il secretion apparatus genes.

We detectetilA gene sequences®almonellaserovars Typhi, Enteritidis, Choleraesuis, Paratyphi A and B, and
Pullorum, by polymerase chain reaction (PCR) and hybridization techniques. The primers to carry out PCR were
designed according thilA sequence. A low stringency hybridization with the probe pV#i#l open-reading-
frame plasmid) was carried out. To finkilA gene sequences in oth®almonellasp. suggest that these serovars
could have similar sequences of this kind of virulence genes.
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The pathogenic mechanisms Sélmonellaenterica In mice,S. entericaserovar Typhimurium replicates in
serovar Typhimurium have been the most widely studiedacrophages; it is thought that either macrophages or
amongSalmonellaspecies, since it is easily manipulatediendritic cells carry the bacteria from the Peyer’s patches
with molecular biology techniques, as well as for havingp the lymph nodes, spleen and liver and produces a sys-
an animal model that allows in vivo experiments (Lee 1994emic, typhoid-like disease (Miller et al. 1995, Darwin &

Several genes have been identified and associate wiitliller 1999, Detweiler et al. 2001).
the complex mechanisms th&t enterica serovar In immunocompetent humans, enterica serovar
Typhimurium uses to invade epithelial intestinal cells (Daffyphimurium does not cause systemic disease like
win & Miller 1999, 2001, Lostroh et al. 2000, Detweiler eserovars Typhi and Paratyphi A, B, C, and bacterial repli-
al. 2001, Lucas & Lee 2001%almonellaPathogenicity cation is limited to the intestine producing gastroenteri-
Island 1 (SPI1) is composed by several gemdgy tis. It is unclear whyS. entericaserovar Typhimurium
(hyperinvasive locus A), is one of them (Lee 1994, 1996auses different diseases in mice and humans and why
Lee etal. 1992, Bajaj et al. 1995, Lostroh et al. 2000, Milra8. entericaserovar Typhi can produce systemic infec-
etal. 2001) and it is required for the regulation of the typ@ns in humans and other serovars can not do it (Detweiler
Il secretion genes (Lostroh et al 2000, Lesnick et al. 2008t al. 2001, Fierer & Guiney 2001).

Virulence genes like type 1l secretion apparatus, secret OtherSalmonellasp. produces in humans several clini-
proteins that are probably related to cell invasion (Kubocial syndromes such as, typhoid fever by serovar Typhi
et al. 1998, Darwin & Miller 2001, Lesnick et al. 2001)and Paratyphi A, B, (gastroenteritis by Typhimurium,

S. entericaserovar Typhimurium produces infection inNewport, Enteritidis and Pullorum exceptionally; bacter-
the host and penetrates the epithelial cells in the meemia by serovar Choleraesuis, as well as localized tissue
brane-associated vacuoles (Kubori et al. 1998, Lostrohiefections (Miller et al. 1995), the pathogenic mechanisms
al. 2000); also, can induce apoptosis (Zhou et al. 2004f, theseSalmonellaserovars have not been studied.
Santos et al. 2001), kill macrophages by a caspase-1-de-To search pathogenic mechanisms in non Typhimurium
pendent mechanism that also releases proinflammat@glimonellasp., should contribute to understand differ-
cytokines. Caspase-1 activation correlates with the abént clinical syndromes, th&almonellasp. produce in

ity to colonize the lymph nodes, spleen and liver in miceumans.

(Detweiler et al. 2001). All of the mechanisms described We searched and detecteidlA gene in clinical im-
allow S. entericaerovar Typhimurium to cross the intes{portant serovars 0b. enterica subsp. entericdyphi,
tinal epithelial barrier and cause systemic infection (MiraBaratyphi A and BPullorum, Choleraesuis, and Enteriti-
et al. 1995, Kubori et al. 1998, Lostroh et al. 2000, Zhou dis.

al. 2000, Detweiler et al. 2001, Santos et al. 2001). MATERIALS AND METHODS

S. entericaerovar Typhimurium SL 1344 was used as
hilA control strain. Plasmid pVV441, which is a Bluescript
Il KS+ (Stratagene, USA) derivative that carries a 1.6 Kb
This project was supported by grant 3256-04-304-98 froldamHI fragment generated by polymerase chain reaction

Colciencias. (PCR) and, except for the first 60 nucleotides and last 20
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S. entericaserovar Typhi 404 Ty isaroAl48deriva- 1 2 345 6 7 8 9 1011
tive of an Indonesian strain, 3083/30, which has two flage”
lar antigen phases, d ang6(Lee & Falkow 1990), Enter-
itidis 91A 3404, Pullorumi59 and Choleraesuis SL 2824,
were used to seardhlA gene in their chromosomes by - -
hybridization and PCR tests.

DNA from clinical isolates of S. entericaserovar
Typhi, Enteritidis, Pullorum, Choleraesuis and Paratypl
A and B, Vibrio choleraeO1, Proteus mirabilis, Kleb- =
siella pneumoniae Pseudomonas aeruginosa - p— —
Citrobacter freundii, Escherichia coknd Shigella
flexneri, were tested fonilA gene by PCR. -

Bacterial DNA extraction was carried out according
the methodology described by Graves and Swaminath
(1995), using lysozyme (Sigma Chemical Co, St Louis, MC
USA) and phenol chloroform extractions. Chromosome
DNA was digested usingcoRl andEcoRI plusBarH],

Sal andSal plusHindlll (New England Bio Labs, Inc.
Beverly MA, USA).

A Southern blot and low stringency hybridization tesgig 1. nhybridization ofhilA gene inSalmonella entericaerovars
using DNA probe pVV441 was carried out (Swaminathagholeraesuis, Enteritidis, Pullorum, Typhimurium, Typhi, using
& Matar 1995, Tenover & Unger 1995). The probe waBVV4|141 é)robf_illfco Tl-é!igDe':;ed f%Néhof?- Chole_raengS; 2%3'0

H H us bam -digeste orS. oleraesuls; co -
![abel?dl;and.det?ﬁted by chfemtllumlnescence bycIjECt_L S |§§sted DNA Qf_S?Enteritidis_; 4:Eco RI plus Bam Hi-digested
em rollowing e, manutacturer recommen ationgna of S. Enteritidis; 5:Sal I-digested DNA ofS. Pullorum; 6:Sal
(Amersham International, Amersham, UK). Primers to carflypius Hind Ill-digested DNA ofS. Pullorum; 7:Eco RI-digested
out PCR were synthesized accordindhildA sequences DNA of S. Typhimurium; 8:Eco RI plus Bam HI-digested DNA of
(854 bp) at gene library (GenBank-today U25352§.Typhimurium; 9:Eco RI-digested DNA ofS. Typhi; 10: Eco RI
www.genome.ad.jp). The sequences are: DS 5-CGG ssiﬁfg‘g;f;%‘f)md DNA ofS. Typhi; 11: pVV441 plasmidr(lA
CTT ATT TGC GCC ATG CTG AGG TAG-3'and US 5'-
GCATGG ATC CCC GCC GGC GAGATT GTG-3

PCR was performed in a Programmable Thermal
Controler (PTC-100, MJ Research, Inc., Watertown, MAlype Il are important because they coded the secretion
using 50 pl reaction volume containing 100 mM Tris-HCbf proteins related with cell invasion. Guo et al. (2000),
(pH 9.0), 500 mM KCl, 1.0% Triton X-100, 25 mM MggI used PCR to detebflA gene in tomatoes contaminated
0.20 mM of each deoxynucleoside triphosphate (Promegeith S.entericaserovar Montevideo; this report suggests
Madison, WI), 20 uM of each primer, 0.5 UTEqpoly- thathilA gene is present in other serovar that we did not
merase (Promega) and 3 pl of bacterial DNA. The parar®st, increasing the importance of this data.
eters for amplification were as follows: initial denaturation  Until now, theSalmonellgpathogenesis was focused
at 94°C for 3 min, 30 cycles of 94°C for 1 min, 65°C for in S. entericaserovar Typhimurium and the results were
min, 72°C for 1 min and a final extension step at 72°C for 10ansferred to otheBalmonellasp.
min. The PCR products were electrophoresed in a 2% aga- Popoff’s group found ifs. entericaserovarTyphi an
rose gel. After staining with ethidium bromide, the amplialmost identical sequence thatA gene and called it
fied DNA fragment in the gel was visualized. The molecuagA (Miras et al. 1995).
lar weight marker used wge<174 DNAMaelll Markers The utilization of two different methodologies, PCR
(Promega). and hybridization, that detectddlA gene sequences

RESULTS make more confident these results that can be used in
clinical, industrial and research fields. However to am-

Figs 1 and 2 show thalA gene found by hybridiza- plify a sequence or detect it by hybridization does not
tion and PCR respectively. A 854 bp band detected byean that it is functional, it is necessary to test the func-
PC'T{ was cor}si?]ered |i|4@i|(g gene, I(hiS gorresgogd 2tion of hilA gene in thes&almonellaspecies.
to the size of the gene enBank-today U25352,
www.genome.ad.jp). The results of hybridization were ACKNOWLEDGMENTS
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Fig. 2: polymerase chain reaction bflA gene inSalmonellaserovars Typhi, Choleraesuis, Enteritidis, Paratyphi A, Paratyphi B,
Pullorum, Typhimurium. 1: no DNA (negative control); 2: pvv441 plasmitiA( positive control); 3:S. Typhi; 4: S. Choleraseuis; 5S.
Enteritidis; 6:S. Paratyphi A;7:S. Paratyphi B; 8S. Pullorum; 9:S. Typhimurium; 10. No DNA (negative control); 11: pVV441 plasmid
(hilA positive control); 12: Molecular Weight Marker @ X174 DN#de Il
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