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Abstract

Salmonella typhimurium can encounter a wide variety of environments during its life cycle. In nature, S.
typhimurium can experience and survive dramatic acid stresses that occur in diverse ecological niches ranging from
pond water to phagolysosomes. These survival mechanism is aquired by the Acid Tolerance Response(ATR) in
Salmonella. The ATR of S. typhimurium is a complex inducible phenomenon in which exposures to slight or
moderate low pH will produce a stress response capable of protecting the organism against more severe acid
challenges. ATR in Salmonella has two different systems that are called RpoS dependent and independent. We
found that ATR in anaerobic was showed RpoS independent because rpoSQ Ap had ATR as S. typhimurium UKIL.
Using the P22 MudJ(Km, lacZ) operon fusion technique and a lethal selection procedure combining low pH(pH4.5)
and sodium acetate(10mM, pH4.5), we isolated LF487 aatA:Mud] which showed acid sensitive in anaerobic
condition. aatA locus was determined at 12 min on Salmonella Genetic Map. The survival rate of aatA mutant was
showed significantly diminished at pH4.3 than virulent wild type Salmonella in anaerobic condition(5% CO,, 5% H,
90% Na). Therefore isolated gene was confirmed important gene for anaerobic ATR system.
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Salmonella typhimuriume} &7]3 JHWIAE FH7}

Table 1. Bacterial strains

Strain Source Relevant genotype Reference/Source

SF530(UK1) virulent Dr. J. Foster

JF2690 UK1 rpoS::Ap Dr. J. Foster

LF487 UK1 astA=Mud) P22(SF261) X UK1

LF520 UK1 zxxzTnl0 of aatA Tn10pool(LF487) x UK1
90.7% linked to aatA

LF567 UK1 zxx=Tn10 P22(LF520) x UK1
90.7% linked to aatA’

SF464 SF1 pNK972 transposase(Ap’) Dr. J. Foster

SF463 SF1 mini Tnl0dtet(Tet") Dr. ]. Foster

MudJ(Km,lac) Transductants
(ca. 20,000 - 30,000 Cells)

® ® o/ replicate on LB
ee o O ATR mutant
LN ]

SG(pH7.7)

ONC and then replicate on
microtiter piate

LR N ]
oo o] TESCUEON LB
[ XX t4

SG(pH4.5) +sodium acetate
Microtiter plate

Fig. 1. The screening strategy for isolation of mutants that
participated acid tolerance response.

P22-mediated Mud](Km, lacZ) insertion transductants
were cultured in microtiter plates at 37°C for overnight,
and then transfered in microtiter plates containing SG
minjmal media(pH4.5) supplemented with Na-Acetate.
Atfter four hours, acid-challenged transductants at pH4.5
were rescued on LB plates. Soild circle mean no growth
on LB plate.
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5g, NaCl; 10g, glucose; 2g, chlorotetracycline hydr-
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RpoS H|2JZH anaerobic acid tolerance response
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pH7.7 pH7.7 pH7.7 pH8.5 pH8.5
0D0.2 0bo.4 0D0.4
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Fig. 2. Schematic representation of acidification tolerance
response test.
Cells were grown in SG minimal media(pH?7.7 for aerobic
ATR or pH8.5 for anaerobic ATR). (a); The pHs of cultures
were adjusted pH5.8 or pH4.4 with inorganic acid. (b);
For aerobic acid adaptation in pH4.4, cells were incubated
in shaking incubator for 90 min. (c), pH-adjusted cells
were cultured in anaerobic chamber without shaking for
90 min.
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Fig. 3. Log-phase acid tolerance responses of rpoS and
UKL
Cells grown to mid log phase in minimal glucose medium
were subjected to various adaptation protocols prior to
acid challenge at pH3.3 for aerobic or pH4.3 for anaerobic.
Unadapted cell cultures were adjusted directly to
challenge pHs. Adaptation to pH5.8 in aerobic was
allowed to occur for one cell doubling prior to acid
challenge. Acid shock adaptations at pH4.4 for aerobic and
pH5.8 for anaerobic were conducted for %min before acid
challenge, respectively. The bars represent average percent
survival at pH3.3 condition after 0, 1, 2, and 4h(in the case
of anaerobic ATR, at pH4.3, after 0, 2, 4, and 6h).
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Fig. 4. Log-phase acid tolerance responses of aatA and
UK1.
In aerobic, adaptation to pH5.8 was allowed to occur for
one cell doubling prior to acid challenge at pH3.3. In
anaerobic, acid shock adaptation at pH5.8 was conducted
for 90min before acid challenge at pH4.3. The bars
represent average percent survival at pH4.3 after 0, 2, 4
and 6 hours, respectively.
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