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The Effect of Superoxide Radical on the ACC Synthase from
Etiolated Mungbean Seedlings

KE De-sen*, SUN Gu-chou
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Abstract; The activity of ACC synthase (ACS, EC 4.4.1.14) from etiolated mungbean seedlings was elevated
obviously in treatment for 20 min with 0.5, 5 or 50 mmol/L of sodium dithionite (Na,S,0,) which is generally used
as an exogenous generator of superoxide radical (O,- ). Superoxide dismutase (SOD) or 1,4-diazabicycol (2,2,2)
octane (DABCO), a special scavenger of O,+ , could reduce the increase of ACC synthase activity induced by
Na,S,0,, showing the promotion role of superoxide radical on the activity of ACC synthase. However, the activity
of ACC synthase decreased as the treatment time extended. The activity of ACC synthase was even lower than the
control when treated for 60 min with 5 or 50 mmol/L of Na,S,0,. The decline of activity of ACC synthase could be
inhibited by adding SOD or DABCO. These results showed the dual-effect of superoxide radical on the activity of
ACC synthase. The further studies indicated that Km of ACC synthase, which substrate is S-adenosylmethionine
(SAM), decreased in treatment for 20 min with exogenous generator of superoxide radical. However, in the treat-
ment for 60 min with exogenous O,= , the value of Km of ACC synthase increased obviously. The results showed
that superoxide radical could change the properties of the ACC synthase, i.e., decreased its Km value, increased
the affinity to SAM, and thus, to alter the activity of ACC synthase. This might be the mechanism of the dual effect
of superoxide radical on the activity of ACC synthase.
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Fig.1 The effect of superoxide radical on the activity of ACC synthase from etiolated mungbean seedlings
A: Na,S,0, B:Na,$,0,+SOD or +DABCO
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60 min [ ACC & By LRI {2 R R4 3 & SLH Y
K Ezh Fr2 R, i Km (4] Hxt A B B A9 b
T 80 NasS,0, A FBBE A B (7] AT 55 |2 ACC 2
BB, 1 ACC & B BLIRY) SAM £ H T
M, WIS ACC ARSI T, WK 1TR,

0.018
o.016 | B
0.014 }
0.012 }

0.01

1/v

0.008

0.006

y =0,148x +0.0025
¥ =0,1006x +0.0025
¥ =0,0802x +0.0025
¥ = 0.0660x +0.0023

0.004 }

4 Pl

0.002

0

0.03 0.06

1/SAM]

0.09 0.12

A 2 518 Na,S,0, 4b#8 20 min K5G48 ACC SRR NEE 5 YR KX R

Fig. 2 The relationship between reaction rate and substrate concentration for ACS from the etiolated mungbean seedlings

treated with exogenous Na,S,0, for 20 min

A: ACS #4L S R TR B 5 WUk 8 1125 & Reaction rate in relation to SAM concentration;
B: ACS X} SAM [0 K H $rit & The estimate of Km for SAM

<O Control: Km=52.32 umol/L

X 0.5 mmol/L Na,S,0,: Km=40.24 pmol/L

B 5 mmol/L Na,8,0,: Km=36.08 p mol/LL A 50 mmol/L Na,S,0,: Km=27.78 nmol/L
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Fig. 3 The relationship between reaction rate and substrate concentration for ACS from the etiolated mungbean seedlings

treated with exogenous Na,S;0, for 60 min

A ACS #E 1k % N8 B ST M3k [ (195 £ Reaction rate in relation to SAM concentration;
B; ACS %t SAM {1k K # it & The estimate of Km for SAM

<& Control: Km=54.82 umol/L

x 0.5 mmol/L Na,S,0,; Km=60.41 nmol/L

B 5 mmol/L Na,S;0,: Km=66.76 nmol/L A 50 mmol/L Na;S;0,; Km=74.65 umol/L

%1 SOD# DABCOMRT#E 4 # ACC A48 Km HKE MR
Table 1 The effect of SOD and DABCO on Km value for ACC synthase

from etiolated mungbean seedlings

AbER Km ( #mol/L)
Treatments 20 min 60 min
Control 52.32+1.8 54.82+2.1
0.5 mmol/L Na,S;0, 40.24+13 60.41+0.2
0.5 mmol/L Na,S;0,+SOD 50.06+1.6 48.36+2.6
0.5 mmol/L Na,S,0,+#DABCO 51.22422 47.68+1.8
5 mmol/L Na;S,0, 36.06+0.9 66.74+1.9
5 mmol/L Na,S,0,+SOD 48.22+1.5 52.95£2.3
5 mmol/L Na,;S,0,+DABCO 4731424 532137
50 mmol/L Na,S,0, 27.28+0.8 74.65+0.9
50 mmoVl/L Na,S,0,+#SOD 41.39+0.9 55.54£33
50 mmol/L Na,S,0,+DABCO 42.56£2.5 56.63£2.8

30 U ml'" §5 SOD &, 10 mmol/L ¥} DABCO f]in A
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MRfEHK. B2, i TEMYERAFLEE S
RS, BT R LR T Re —FER, B1O,-
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5 0, fFH —H 55 B ahiayis A 3Lt AaHE
2, NT [R5 E ACC SEEH IR AR
FIH SN R B B 7 7 4 R R ) B # b 3 4
MG HAHE ACC 28, hMTEEBRETA
FERZ Or F5HFHMABLIRNTEE, Hit
RWFFHIEE RS T AR T 8 T HERE
T ACC &8s, NI 5 LIS A2, XA B
R T B RES 5 L&A & L6 BT 58— I
FEFEREXER. LBRT O Xt ACC £ HsHE
R RN o E e e M T R A R R, A &
T H AL HEG R ACC & Relg 2 A&
6, A Km {f, %5 S BB HEY) SAM 25 H0 111
A, X RER OF X ACC A RVEIE AR “WE
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