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Response of plasma membrane H ' -ATPase of rice roots to the P deficiency

XU Zheng-yu DI Ting-jun  ZHU Yi-yong” SHEN Qi-rong XU Guo-hua
College of Resources and Environmental Sciences Nanjing Agricultural University ~ Nanjing 210095  China

Abstract Rice plants Oryza sativa L. Japonica ssp. cv. Wuyujing were fed with and without phosphate in hydropon-
ics culture experiment. At the seedling stage the plasma membrane vesicles of roots were isolated by two-phase system.
The plasma membrane H* -ATPase hydrolytic activity was analyzed for elucidating the response of the plasma membrane
H* -ATPase of rice root to P deficiency. The results showed that 1 plasma membrane H* -ATPase hydrolytic activity
and ATPase K,, V. obtained from P deficient rice root were lower than those from P sufficient rice root 2 the opti-
mum pH of the plasma membrane H* -ATPase of P deficient rice root was 6.2 but was 6.4 for that of P-sufficient root.

3 But the western blot showed that the enzyme concentration of plasma membrane H* -ATPase from P deficient rice root
was similar to that from P sufficient rice root. The results indicated that the lower activity of H* -ATPase from P deficient
rice root was not due to the decreased number of H* -ATPase units per membrane area. The different H* -ATPase iso-
forms might be induced in the P deficient rice root in comparison with the P sufficient rice root. It could be an adaptation
mechanism of plasma membrane H* -ATPase of rice root to P deficiency.
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Fig.1 The comparison of P content in rice leaf and root

between P deficient and sufficient conditions
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Table 1 Inhibitor — sensitive ATPase activity associated with
rootplasma membrane from P deficient and sufficient
rice roots tested at pH 6.5

ATP ATPase activity
Pi pmol/ mg min
Treatments
+P -P
CK 0.666 +0.050 100% 0.510+0.029 100%
50 mmol/L KNO;  0.666+0.059 0%  0.507+0.020 1%

1 mmol/L NaN; 0.662+0.067 1%  0.499+0.040 2%
1 mmol/L Na;MoO; 0.605 £0.054 9% 0.437+0.031 14%
0.1 mmol/L Na;VO, 0.034+0.016 95% 0.010+0.001 98%

2.3 H™* -ATPase
H* -ATPase
H* -ATPase pH 6.4—~6.8
H* -ATPase
H* -ATPase 2
08 r
» —— i +P
He —e— {7
o0 "E‘ 6
g5 os
5
-
8 & o4}
(=]
[—1
<
0.2 . . .
54 56 3538 60 62 64 66 68 70
pH
2 pH
H* -ATPase

Fig.2 Comparison of root plasma membrane H* -ATPase
activities of P deficient and sufficient rice roots under
different pH conditions
H* -ATPase 1 mmol/L NaN; 1 mmol/L

NayMoO; 50 mmol/L KNO; 30°C

Plasma membrane H* -ATPase activity was analyzed in the presence of

1 mmol/L NaN; 1 mmol/L Na,MoOy and 50 mmol/L. KNO; 30°C
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Fig.3 Comparison of the kinetic characteristics of root plasma membrane H* -ATPase of P deficient and sufficient rice at 30°C
A ATPase  ATP Dependence of ATPase activity on ATP concentration
B Eadie — Hofstee Eadie — Hofstee equation r= 0.99 -P r=0.99 +P
2 H™* -ATPase
H* -ATPase H™* -ATPase
Table 2 The kinetic characteristics of root plasma membrane 15 pg SDS — PAGE
H* -ATPase of P deficient and sufficient rice roots PVDF H* -ATPase
Western Blot 4
Kinetic characteristic +P -P H* -ATPase
K, mmol/L 0.342+0.008 a 0.258+0.013 b
Vi Pipmol/ mg min 0.691£0.055 a 0.498+0.031 b
H* -ATPase
P<0.05
H™ -ATPase

Note Different letters in a row represent significant difference at the

0.05 probability level.
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