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Influence of nitrate on growth, chlorophyll content, content and activity of rubisco and rubisco acti-
vase of tobacco plant cultured on MS medium treated with cadmium in witro was studied. /n vitro
growth and chlorophyll content reduced at 0.2 mM Cd was recovered by nitrate and this recovery
was most significant at 80 mM nitrate. Rubisco content at 80 mM nitrate was more increased com-
pared to that at other concentrations. A similar change was also shown in rubisco activity. These re-
sults indicate that the activation and induction of rubisco reduced by Cd were recovered by nitrate.
The degree of intensity of 55 and 15 kD polypeptides identified as the large and small subunits of
rubisco by SDS-PAGE analysis at 80 mM nitrate was significantly higher than that at other
concentrations. The content and activity of rubisco activase at 80 mM nitrate was significantly in-
creased than that at other concentrations. These data suggest that the recovery effects of rubisco by

nitrate may be associated with rubisco activase.
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8E7 At fozl A™Eo] DBR [50 mM Tricine
(pH 8.0), 10 mM MgCl,, 10 mM NaHCOs, 10 mM DTT, 2
mM MBT|S 7}8tal, &37]o) A% 527} 18%7F HA 50%
(w/v) PEG-10KS #7}8te] 587+ wwtatgitt. 8,000 rpmol)
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Fig. 1. Comparison of growth of tobacco plant cultured on MS medium supplemented with 0.2 mM Cd and various concentrations

of KNO; for 7 weeks.
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Fig. 2. Effect of nitrate on chlorophyll content of tobacco plant
leaves. Plants were grown on MS medium supplemented
with 0.2 mM Cd for 7 weeks.
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Fig. 3. Elution profile for protein (®) and activity (O) of rubisco
from anion exchange chromatography on Q-Sepharose
column. Rubisco was isolated from leaves of tobacco
plant supplemented with Cd and 80 mM nitrate. Its activ-
ity was detected by oxidation of NADH at 340 nm. The
straight line indicates the 0.15-0.6 M NaCl gradient in
20 mM BTP (pH 7.2).
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H13e JeR R, 100 mMol A= 0342 unit/mlZ 743}
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Fig. 4. Effect of nitrate on content of rubisco of tobacco plant
leaves. Plants were cultured on MS medium supple-
mented with 0.2 mM Cd and various concentrations of
KNO:;.
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Fig. 6. SDS-PAGE analysis of rubisco isolated from tobacco plant
leaves supplemented with Cd and nitrate. Proteins (40
ug) were separated on 20% SDS-PAGE gels. The molec-
ular weight markers (M) were rabbit muscle phosphor-
ylase b (97 kD), bovine serum albumin (66 kD), chicken
egg white ovalbumin (45 kD), bovine erythrocyte car-
bonic anhydrase (30 kD), soybean trypsin inhibitor (21.1
kD), and bovine milk a-lactalbumin (14.4 kD). Lane 1,
0.2 mM Cd and 20 mM KNOj; Lane 2, Cd and 40 KNO;;
Lane 3, Cd and 60 mM KNOs; Lane 4, Cd and 80 mM
KNO;; Lane 5, Cd and 100 mM KNOs. LS and SS mean
large subunit and small subunit, respectively.
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Fig. 7. Elution profile for protein (®) and activity (O) of rubisco
activase from anion exchange chromatography on
Q-Sepharose column. Rubisco activase was isolated from
leaves of tobacco plant supplemented with Cd and 80
mM nitrate. Its activity was detected by oxidation of
NADH at 340 nm. The straight line indicates the 0-0.4
M NaCl gradient in 20 mM BTP (pH 7.2).

A 0.047 mg/ml, 40 mMol A= 0.065 mg/ml, 60 mMel A
+ 0.087 mg/mlZ HA F718tth7h 80 mMell A+ 0.106
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A= 0.039 unit/ml, 40 mMo] A= 0.041 unit/ml, 60 mMo] A
£ 0.055 unit/mlE A} Z7}3199.2H, 80 mMell A+ 0.061
unit/mlZ2  H31FS YeERAAZ, 100 mMAAME 0.058
unit/mlZ A 7HA3HGTHFig. 9). ol¢F o] AAHY FEE
S7HA71E Cdell o3t Al A HE Ao g 355 o, ru-
bisco activase®] &3} g3Fo] & WslE Yehy =],
] rubiscodl] thek AikFel ot 3| E & /do] rubisco acti-
vased} #H Y& B
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Fig. 8. Effect of nitrate on content of rubisco activase of tobacco
plant leaves. Plants were cultured on MS medium sup-

plemented with 0.2 mM Cd and various concentrations
of KNO:s.
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Fig. 9. Effect of nitrate on activity of rubisco activase of tobacco
plant leaves. Plants were cultured on MS medium sup-
plemented with 0.2 mM Cd and various concentrations
of KNO3‘
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