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Cross-Resistance to Toluene and Heat in Micrococcus sp. BCNU 121. Woo Hong Joo*, Su-Ji Han',
Young-Lak Choi’ and Yong Kee Jeong’. Department of Biology, Changwon National University, Changwon
641-773, Korea, 'Department of Pharmacy, University of Pittsburgh, Pittsburgh PA, 15260 USA, “Faculty of
Natural Resource and Life Science, Dong-A University, Busan 604-714, Korea, *Department of Life Science and
Biotechnology, Dong-Eui University, Busan 614-714, Korea — Toluene tolerance and thermotolerance in Gram-
positive organic solvent resistant bacterium Micrococcus sp. BCNU 121 has been studied. Exposure to
a sub- lethal temperature or a sub-lethal concentration of toluene conferred protection to subsequent
challenges with a killing temperature or a lethal concentration of toluene, respectively. Pretreatment
of Micrococcus sp. BCNU 121 with sub-lethal concentrations of toluene induced adaptative protection
against heat shock. Moreover, temperature-adaptative cells also showed cross-resistance to lethal doses
of toluene. These data suggested a cross-regulation between toluene tolerance and heat shock re-

sponse.
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Toluene tolerance of Micrococcus sp. BCNU 121 in the presence of 3% toluene.

A) Prior to exposure to lethal challenge concentration of toluene (3%) cultures were either maintained in the absence of
toluene (control, #) or pre-incubated in the presence of different concentrations of toluene (0.05%, W; 0.07%, A; 0.1%, @).
Increased toluene resistance of Micrococcus sp. BCNU 121 was determined in the presence of 3% toluene for 30 min. B)
The enhanced toluene resistance was expressed as toluene tolerance factor, i.e. the ratio of percent survival of bacterial cells
grown in the presence of different concentrations of toluene (0.05%-0.1%) to percent survival of control cells grown in the
absence of toluene ; in the absence of toluene, the toluene tolerance factor is equal to 1.
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Fig. 2. Effect of exposure to heat on subsequent thermotolerance of Micrococcus sp. BCNU 121.
A) Cells were incubated at 30C (control, @) or at different temperatures (37°C, W 42C, a; 50T, @) for 30 min before
challenge at 60°C. Inerease of heat resistance of Micrococcus sp. BCNU 121 was determined at 60C for 15 or 30min. B)
The enhanced thermotolerance was expressed as thermotolerance factor, i.e. the ratio of percent survival of bacterial cells
grown at different temperatures (37C-50T) to percent survival of control cells grown at 327; at this temperature the

thermotolerance factor is equal to 1.

Table 1. Development of tolerance and cross-protection in adapted cells of Micrococcus sp. BCNU 121

Challenges

Adaptation
Heat (60C, 30 min)

Toluene (3% v/v, 30 min)

Surviving cells (%)

Toluene ( 0%) 2.93
7 (0.05%) 7.03
# (0.07%) 6.35
7 (0.1%) 319
Heat (327)
n (377C)
" (427)

" (50 T )

Tolerance factor

1.00
242
215
1.07

Surviving cells (%) Tolerance factor

6.37 1.00
7.40 1.16
8.89 1.60
2228 5.26
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