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Characterization of ATPase activity in the roots of bean and oat.

Zang kual U,

Summary

Soluble adenosine triphosphatase(ATPase) from plant roots was investigated in relation to the enzyme activation by Mg,
K, and the other reaction factors such as pH, temperature,and time. The ATPase solution was prepared from the roots of
bean(Phaseoins vuigaris) and oat(Avens sativa) by centrifuging at 80,000 g after extraction of 0.25Msucrose buffer solution.

The ATPases in both bean and oat roots were activated by Mg** and K*.

The ATPase from bean roots had an optimum pH of 7 for ATP hydrolysis reaction while ATPase from oat roots gave

2 pH9.

The maximum activation of ATPase was shown at 1.6 M-KCl in bean roots and 0.4 M-KCl in oat roots.

The activity of ATPase in oat roots was increased rapidly from S days to 7 days after germination.

Higher temperature and longer reaction time raised ATPase activity but did not change the characteristics of Mg+K de-

pendent ATPase activation.
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i (Phaseolus vulgaris) Ev 7| ( &3
Avena sativa var. Goodfield) & B E#NA £ HB
BZ 25Cx2C2 234dln 7l9ed ImM-CaCly
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Table 1, Pipetting schedule for ATP... determination (in mi)

Sample Enzyme 0.4M Buffer 24 mM 12 mM H,0 20 % Std.Pi

No, Soln, KCl (pH=17.0) ATP MgSO0, TCA Soln,
1 0.1 0.25 1.0 0.25 0.25 0.15 0.1

2 0.1 0.25 1.0 0.25 0.25 0.15 0.1

3 0.05 0.25 1.0 0.25 0.25 0.20 0.1

4 0.05 0,25 1.0 0.25 0.25 0.20 0.1

5 0.1 1.0 0.25 0.25 0.40 0.1

6 0.1 1.0 0,25 0.25 0.40 0.1

7 0.05 1.0 0.25 0.25 0.45 0.1

8 0.05 1.0 0.25 0.25 0.45 0.1

9 0.25 1.0 0.25 0.25 0,35

10 0.25 1.0 0.25 0.25 0.35

11 0.1 1.9 0.1

12 0.1 1.9 0,1

13 0.05 1,95 0.1

14 0.05 1,95 0.1

15 1.7 0.4
16 1.7 0.4
17 1.3 0.8
18 1.3 0.8
19 2.1

20 2.1

E12 e $44E 2.1me2 YEAE AE @ 0.4M-KCl & ATPu.st K*9 Aoy =z

22 Yoz

® Enzyme 2o R45 & dnd 3= ATRe§
Qo] ojd AEo4 ojYA FulsdtA] Ex Y34
7ie B& FAUFE =teb4 DA W4t 5.
LHEAN A B4 LN L 0.1 mgel 0.05mes Zejg}
A2 H Aoyt AL BN HY g Udohils]
& 355 dehdid.

K*9 sxo alet4 f4o] o{qgA Wil sIE 24}
37l A Aejz4 Fozied Fld 4 ¢ 0,05
Mo K*Z&A§Fo otZ ATP..YAE WEE: U7
fi8 Fox 2ol

@ Buffer §42 F49] dYTE HHA Y4He
2 A Aol 349 Y pHE Yohds] A
A PHIIE 22y $384E W4z Yo24 4
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@® 24mM-ATP §4& Na;ATP 150m%& & 50m
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+ 0.05m¢ A§¥3 Mg** 5 K* F&£49 ATP.,.
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§ sejojct. sampleNo 891102 &4 Bejo)se
% KCl, Buffer, ATP MgSO, 2 %t Eele: Pi
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¥
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1) 29T e $H43%d sucrose gBlio e 3
2UAE 12000 Foil A A4 EAA dL 28§ A"
32 B0000 Foil 4 d2 E%& Beln E4AQED oA
< Fisher - (1969) o] sicivisl o] A7} mitochond-
rial °]a B microsomal o] #{ZXci., Adl e
ATPas ¥ 45E 1.7 uMPi® Dprotein<hr 24 B
8 1.3 3o w2 & ZUeol Fisher § (19
69) & dwis] Hel ¥ o2 microsomal ¥ 0|
5.86 2% mitochondrial ¥&¢] 3.97 ¥} 939
£%eh. Winter -Sluiter 5 (1977 3 Liuchli 5 (1
977) o] neIfelo] Hi MREEH W4 2D
WAMY AEMENA e 2is1A FhY BE
25 APTwe 7t EA3a vk, 28/ 7l Hend-
ricks 5 (1977) o] 2] A tutel Fe] MAWS RABo)
233 A7 "ded, 53 o] 29 494 AHd F
2% F4E& k2 U+ Plasmalemma $} tonoplast off

OO 0.1 of enzyme soln,

A----A 0,58 of snsyme soln,

n

. N
0 0.4 0.8 1.6 MKCl

Fig 1. Effect of KCl concentration on ATPase
activity in bean roots

ATP ase activity(uMPi/m protein /hr)
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£ S84 marker 7t §17] A #l B& a2, o
& & &Ml 4t microsomal o # 3l 80000 ¢ &
Mo AL AFWct.

245 Bafe] AT THete THARLS
»# 10m protein/m FEolgtol Y 4~ 159
protein/m¢ & H Heol W=

29 14 Bdamelol4 8% ATPueT KCidl
gAM gAHsg e 1.6 MAA A4 T ik,
29el vhERA uish ol AbEH Eade] ¥uja A
ul#A4 ATPu. 7t S7H513E o EEFHEE Yol
2 9=k, Rungie 3 (1973) of 429 microsomes o
4 d& ATPu.€ PHB8.57 A o] gl AT
o] A$E PHT.00 ATPu.Sl &¥e] A7t sed

—B8 +Mg, +K
p---a M -K
—a M, +K

0---0 —Mg, ~K

ATP ase activity (uMPi/#» protein/hr)

° 5A.o 6‘.0 « 10 70 oH
Fig 2. ATP ase activity varying with different

pH values and combination of Mg?** and
K?* in bean roots.
& 29204 ¥4 vk, Rungie (19T E 23
uhe} ko] o] ATPa. & Mgl 84 Eftdcta
deu 1Y 26HE +MgUedsl ~Mglcke 4
%L ATPu.iENE vetdz ok Ky BHR=
Jasin o Mg Ay FitAle .

B2y 4E S 4l gde K& FTFNE
Ao} YA AR EA TelFol Boide ATPue 7t K&t
Na o 44| go| wtet o 9A FelaesHE AW
A3 Yol Sle Hoz deidn 24 K& EA
AAH 71 A7 o ¥ ATP.. EHEES 22
Agc, Middeltons (1970) & Na* —K*df 133t

Table 2. Effect of ( K+ Na ) ratios on AT
activity of bean roots from +K

medium and -K medium,

. ATPase activity( uMPi/mg protein/
Ratios

hr )
K Na +K medium =K medium
100 0 0.40 0.50
75 25 0.34 0.48
50 50 0.41 0.53
25 75 0.38 0.54
0 100 0.42 0.52

£ ATPue 8 —o] & WEifkel gt BIHR A
ATPas, & &0l Sle 25} AlZdlela F2AHY
of oA No /K Mz=T4E U4 dcka tuisd
75k Na 4K Z4dlo] w8 ATP...9 {4
ZAYol A gabel 7t glddet,

Dol AT 2Tl A4 vy AA
M AEsgled 2 3ol 4 de] KC1 x| =

.
ATP asa sctivity (uMPi /% protein /i)

A A 2 A
[ 0.4 0.8 1.6 2.4m Kcl

Fig 3. ATP ase activity and KC1 concentrations
in oat roots,

2 ATPu. o $9€& 27l 0.4 Mol4 HaE Za
ek, 2o Rl A ATP..iEN°] dast He
q12eje] PHgte] 7o|gixiut del4 PHOZE
a5gc (294 ) Rungie 5 (1973) o] ¥4 PH
8—8.57F AAolgdctn &AE A48 A€o o
2} microsomol 8] A2l ATPa... &770] 8Ao] 5
= pHilel Boldiziez ¥4 3.

2564 2 $4 A& dol A3Ed 5UF,
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Fig 5, Changes of ATP ase activity in oat roots
by K, Mg combination effect at the
differnt days after germination,

6U%, TY3o 27t ATP.,. {40l 33 Hitx
A& &4 Uk, A olo] ‘golRF Alzdo] 3k
of wte} o4z Jef ok Fiol HAH ¢ Ho] &
TR A2 % ¢ 249 Leonard 5 ( 1976)
o] #a4t vl& ATPu.7} o] 2¥4E 2 i
plasmalemma \} tonoplast of Z{gcldl o3| iE
o] Fs}sl ool o] & o] VAT AdAE FF
T 4 deeet 4280, Sze T (1977) L ol d
49 AY4o] ATPu o 5oj4 s 2ojzta 4%
a2 Y5 So|g @A (Carrier ) v 4oldt G4t x
of % Zeleta Rafch.

FH3Reil Aot vlsA Mgt ot 24 4 A
Tiae N0 3 Mg*te] ZAd YAgo] =HK
7k A& &0l So18€w ol Fisher 5 (1969)
o] Zfel &2l g&« —Meleuteny: Rhla F
A Aste =g A

Table 3, Influence of reaction time and temper~
ature on ATP a4 activity in relation
to K and Mg conditions in oat roots.

ATP ase

RFaction Reaction Mg K activity
time temp (ye MPi/mg
(min,) (c°) protein /hr)

30 35 + + 0.31

+ - 0.30

- + 0.20

- 0,18

30 45 + + 0.35

+ - 0.31

- + 0.3

- - 0,21

60 30 + + 0.37

+ - 0.35

- + 0.24

60 45 + + 0.42

+ - 0.36

- 0.27

1+

32 ATPue U$2AZoH 239 42& =
2 Y-8wo] WY A3lul Kuiper (1972) 7} 4d-3%e]
€ A8 A ATP.w BN W Quo @& UELx
o g2 FAUY Atz AHeUsst ned4  uog
Quodtel Itz Aeh. HIoNA 2dd HE4Ls @
5% 37t Azl €& ATP.. &Hol 371974 =
< A o[A9 J4d4d o] FAHE ¢4 Qo).
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AT (Phaseolus vulgaris) 3 & (Avena sativa) 2% vh3}a 0,25 M- sucrose 43S0 2 22
kg 80,000 # 2 W4 Feishe] microsomal £l ENEHE ATP .. 242 24 TEA  ofay
& 9 WA Aol o3 ZeRlv ATP...¥49 S48 244,

T Hedi A 25 vtavlg ¥ dEod A4 ATPa. v €43 e sl gd o8 g42s} o
§ dMYct. B4 F A2 ¥48 A 2R TERE F9TY A9 162 #d Ao HE 0,42
59+,

ATPued U3 AT A% PHEE T A9 79 whalel #Helolde 9%, H2% 259 ATPa
UL Uobd 5UANA TR Abololl FAF] FrHabdivt. A4uSol g €59 A70g Z7147]0] ATP me
S R4l Frtgod slaved 8ol Y $4L 282 FASAct.,
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