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Resistance of urea hydrolytic bacteria to Hg** probed by single
injection isothermal titration calorimetry
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Abstract: [Objective] To determine the resistance of urea hydrolytic bacteria to Hg”" using single
injection isothermal titration calorimetry (SIITC). [Methods] The tolerance of urea hydrolytic
bacterium Staphylococcus succinus to Hg”™" toxicity was assessed by SIITC in comparison with the
traditional cell growth curves and pH change curves. The correlation between SIITC and the
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traditional methods was examined. [Results] The maximum heat flux rate and the accumulated heat
of adsorption and hydrolysis of urea by S. succinus decreased with increasing Hg”" concentration up
to 10 pmol/L. The maximum heat flux rate decreased from —45 plJ/s for the control to —20 pJ/s for
10 umol/L Hg** treated cells and the accumulated heat decreased from —1 291.90 pJ for the control
to —535.75 uJ for 10 pmol/L Hg" treated cells. The decreases of heat flux rate and accumulated heat
well correlated with the change of solution pH (r=0.928) and cell growth rate ODgy (¥=0.955).
[Conclusion] SIITC is a potential method to detect tolerance of bacteria to Hg®".

Keywords: Urea hydrolytic bacteria, Heavy metals, Bioremediation, Toxicity test, Single injection

isothermal titration calorimetry
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86 ———— Staphylococcus succinus subsp. casei SB72" (AJ320272)
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Staphylococcus succinus (J3)
Staphylococcus succinus subsp. succinus AMG-D1" (AF004220)
Staphylococcus gallinarum ATCC 35539" (D83366)

Staphylococcus xylosus ATCC 29971" (D83374)
9 | Staphylococcus saprophyticus subsp. saprophyticus ATCC 15305" (AP008934)
Staphylococcus saprophyticus subsp. bovis GTC 843" (AB233327)

1001 Staphylococcus equorum subsp. equorum ATCC 43958" (AB009939)

Staphylococcus equorum subsp. linens RP29" (AF527483)
[ Staphylococcus cohnii subsp. urealyticus ATCC 49330" (AB009936)

95 '————— Staphylococcus cohnii subsp. cohnii ATCC 29974" (D83361)

1 E#k J3 £F 16S rRNA EERRFK L B
Figure 1 Neighbor-Joining phylogenetic tree based on partial 16S rRNA gene sequences of the representative strains
TE: B3 RBCEARFRFEATE 1000 IEE F2K50 T 1) F R (E(H 2R 1H).

Note: Numbers in the branches represent the bootstrapping percentage that supports the branch with 1 000 bootstrap replications.
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Figure 2 The curves of ODgy (A) and pH (B) for the S. succinus cell suspensions treated with various concentrations of Hg>*
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Figure 3 The corrected heat flux rate (A) and the

accumulated heat (B) for adsorption and hydrolysis of urea

by S. succinus treated with various concentrations of Hg**
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Figure 4 The correlations between the accumulated heat
and ODgyy (B) and the solution pH (A) for adsorption and

hydrolysis of urea by S. succinus treated with various
concentrations of Hg”"
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