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Inhibitory Effect of Zn?** on Tolaasin-induced Hemolysis

Kwang-Hyun Cho, Sung-Tae Kim and Young-Kee Kim*

Department of Agricultural Chemistry, Chungbuk National University, Cheongju, Chungbuk, 361-763, Korea

Received September 27, 2006; Accepted November 2, 2006

Tolaasin, a pore-forming toxin, is a 1,985 Da peptide produced by Pseudomonas tolaasii and causes
a brown blotch disease on cultivated mushrooms. Tolaasin forms pores on the plasma membrane
of various cells including fungi, bacteria, plant as well as erythrocytes, and destroys cell structure.
Zn™ has been known to block the tolaasin activity by an unknown mechanism. Thus, we investigated
the inhibitory effects of Zn>* on the tolaasin-induced hemolysis to understand the molecular mechanism
of tolaasin-induced pore formation. Zn** and Cd*" inhibited the tolaasin-induced hemolysis in a dose-
dependent manner and their Ki values were 170 uM and 20 mM, respectively. The effect of Zn**
was reversible since the subsequent addition of EDTA chelates Zn?>* and removes the inhibitory
effect of Zn**. When an osmotic protectant, PEG 2000, was added, the tolaasin-induced hemolysis
was not observed. After the removal of osmotic protectant by centrifugation, resuspended erythrocytes
with fresh medium were immediately hemolyzed, while the addition of Zn*" prevented from hemolysis,
implying that tolaasin-induced pores on the membrane were already formed in the medium containing
osmotic protectant. These results suggest that Zn?* inhibits the activity of tolaasin pores and it has
minor effects on the membrane binding of tolaasin and the formation of pore.
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Fig. 1. Effects of various cations on the tolaasin-induced hemolysis.
(A) Time course of hemolysis in the presence of indicated cations.
Each cation was added to HBS buffer and hemolytic activity was
measured. The concentration of each cation was 100 mM. (B)
Inhibitory effects of various cations measured at 30 min of incubation.
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Fig. 2. Inhibitions of tolaasin-induced hemolysis by Zn** and Cd*".
Zn*" and Cd** were added and hemolyses were measured in HBS
buffer. Concentrations of these cations were adjusted to 1 uM-100 mM.
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Fig. 3. Recovery of tolaasin-induced hemolysis by chelation of Zn*"
(A) Effect of EDTA on the Zn*-induced inhibition of hemolysis. The
hemolytic activity of tolaasin was measured in the presence of 500 uM
Zn* at various concentrations of EDTA. Values are means+SD (n=3).
(B) Recovery of Zn*-induced inhibition by EDTA. Hemolytic activity
was measured under the indicated conditions. The concentration of
EDTA and Zn** were 1 mM and 500 pM, respectively. After incubation
for 30 min with tolaasin and erythrocytes in the presence of Zn*',
EDTA was subsequently added (Zn*', EDTA).
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Fig. 4. Time course of hemolysis and the effect of subsequently
added Zn?*. Tolaasin-induced hemolysis was measured in the absence
(Con) or presence (Zn®") of Zn*'. Erythrocytes were incubated with
tolaasin and Zn** was subsequently added (* marked). EDTA was
added in the same solution at 30 min of incubation (3 marked). The
concentrations of Zn** and EDTA were 500 pM and | mM, respectively.
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Fig. 5. Time course of hemolysis by pre-formed tolaasin channel.
After erythrocytes were incubated with tolaasin and PEG 2000 for 30
min, erythrocytes were collected by centrifugation and supernatant
containing PEG 2000 was discarded. After erythrocytes were
resuspended in a fresh buffer (Con) or Zn**-containing buffer (Zn"),
the time course of hemolysis was observed. EDTA was subsequently
added at the indicated incubation time (i).
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2 FEoEH0E AFsIY e, Ki 2+ zkzt 170 uMst 20
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