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Summary 

In Arabidopsis wild勾pe(Col-0 eco勿pe)and cat2 mutant plants, gamma radiation induced H202 accumulation and 

lipid peroxidation at 10 kGy but not at 0.1to1 kGy.τbere were no significant differences in H202 accumulation and lipid 

peroxidation between the wild type and the cat2 mutant. Hence, CAT2 may not be a key en勾meto protect gamma irradia-

tion-induced damage. 

Key words: Gamma radiation, catalase, hydrogen peroxide accumulation, lipid peroxidation 

Introduction 

Gamma irradiation affects growth and devel-

opment due ω句tological,genetical, biochemical, 
physiological and morphogenetic changes in cells and 

tissues of plants.1l Gamma irradiation induces H202 

acαimulation and lipid peroxidation.2l Catalase is one 

of antioxidant en勾mesto scavenge H202 and catalase 

キ連絡先： muta@cc. 

activities are changed by irradiation.3l Hence, it is 

thought that increasing activity of catalases is favor-

able to alleviation of damage caused by irradiation.4l 

However, it remains to be clarified roles of catalases 

in irradiated plants. We examined effects of gamma ir-

radiation on an Arabidopsis catalase-deficient mutant, 

cat2, to elucidate roles of catalases in responses to 

gamma irradiation. 
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cumulation in rosette leaves was detected by 3,3' -di-

aminobenzidine with some modifications according to 

previously described.7l Lipid peroxidation was evalu-

ated using thiobarbituric acid according to previously 

described.8lη1e significance of differences between 

mean values was assessed using one way analysis 

of variance (ANOVA) with Tukey's test. Differences 

were considered significant for p values ofく0.05.

Results and Discussion 

Hydrogen peroxide accumulation was not signifi-

cantly increased by irradiation at 0.1 kGy or 1 kGy but 

was significantly increased by irradiation at 10 kGy 

Arabidopsis wild-type (Col-0, Columbia ecotype) 

and cat2 mutant plants were grown as described pre-

viously.5lτ'he catalase activities in cat2 mutants were 

50% lower than those in wild type.町ArabidopsisGe-

nome Initiative numbers for the genes discussed in 

this article are as follows: CATI, AT1G20630; CAT2, 

AT4G35090; CAT3, AT1G20620. Rosette leaves were 

exposed to gamma rays from a 137Cs source in an ir-

radiator (CS-500C, Yoshizawa Namari Kogyo Co. Ltd., 

Osaka, Japan）.η1e dose rate was 0.1 kGy/h as mea-

sured with a Fricke dosimeter. Hydrogen peroxide aひ

Materials and Methods 
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Fig. 1. Accumulation of H202 (A, B, C, and D) in Arabidopsis Rosette Leaves Irradiated by 

Gamma Rays. 

AァB)Rosette leaves of wild-type and cat2 mutant plants were irradiated with gamma rays at 
0 kGy, 0.1 kGy, 1 kGy, and 10 kGy; C-D) Rosette leaves of wiid-type and cat2 mutant piants 
were incubated for 0 h, lh, lOh and lOOh. Averages for three independent experiments are 

shown. Error bars represent standard deviations. Values indicated by the same letter do 

not differ significantly at the 5% level, as determined by AN OVA with Tukey's test. 
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mutant (Fig. 2). Incubation in dark at room tempera-

ture for up to 100 h without irradiation did not affect 

lipid peroxidation level σig. 2C and D). 

CAT2 is one of three catalase isoforms in Arabi-

dopsis thaliana and is more dominant than CATl and 

Cl¥首切 andCAT2 rather than CATl or CATI more 

considerably contributes to the oxidative stress toler-

ance.9・1町However,this study suggests that CAT2 is 

not a key en勾meto mitigate H202 accumulation and 

lipid peroxidation induced by gamma irradiation in 

Arabidopsis. 

(Fig. lAand B）.ηiere were no significant differences 

in H202 accumulation between the wild type and the 

cat2 mutant (Fig. 1). Hence, scavenging of H202 may 

not be attributed to CAT2. Incubation in dark at room 

temperature for up to 100 h without irradiation did not 

affect H202 accumulation (Fig. lC and D). 

Lipid peroxidation level was not significantly in-

creased by irradiation at 0.1 kGy or 1 kGy but was sig-

nificantly increased by irradiation at 10 kGy (Fig. 2A 

and B). There were no significant differences in lipid 

peroxidation level between the wild type and the cat2 
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Fig. 2. Lipid Peroxidation (A, B, C, and D) in Arabidopsis Rose仕eLeaves Irradiated 

by Gamma Rays. A-B) Rosette leaves of wild-type and cat2 mutant plants 

were irradiated with gamma rays at 0 kGy, 0.1 kGy, 1 kGy, and 10 kGy; C-D) 

Rosette leaves of wild-type and cat2 mutant plants were incubated for 0 h, lh, 

lOh and lOOh. Averages for three independent experiments are shown. Error 

bars represent standard deviations. Values indicated by the same letter do not 

differ significantly at the 5% level, as determined by AN OVA with Tukey’s test. 
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We recently have presented that there was no sig-

nificant differences泊susceptibilityto gamma irradia-

tion between Arabidopsis wild type and other catalase 

deficient mutants, cat3 and catl cat3.11l Hence, cata-

lases may not be key en勾mesto protect cellular dam-

age induced by gamma irradiation in Arabidopsis. 
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和文要旨

シロイヌナズナ野生株（Col・0）及びcat2変異体

への lOkGyのガンマ線照射は， H202蓄積及び脂質

過酸化生成を誘起したが， 0.1kGyと1kGyのガン

マ線照射は，誘起しなかった。また，野生株と変異

体との聞で， H202蓄積及び脂質過酸化に有意な差

はなかった。以上の結果より，カタラーゼCAT2は，

ガンマ線によって誘起される損傷を軽減するための

重要な酵素ではないことが示唆された。

キーワード：ガンマ線照射，カタラーゼ，過酸化水

素蓄積，脂質過酸化

(2013年7月29日受理）
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