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Recovery effects of transferring both Cu/Zn SOD and APX
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Abstract: [Objective] Response of antioxidative system and lipid peroxidation during water stress and
rewatering in transgenic sweet potato (T) both expressing Cu/Zn SOD and APX genes and non-transgenic
line (N), were studied to explore how transferring genes improve the recovery ability of sweet potato.
[ Method] Transgenic and non transgenic sweet potatoes were used as experimental material under 150 g/L
PEG simulated water stress condition, the physiological changes of sweet potato under different water

stress time and rewatering time were discussed. [Result) (1) After 12 h water stress,membrane permeabili-

* [k H] 2009-08-18
[(ZEEHH] ERKARPAEEIH (50779063) 5 8 & T s ZERMBT 5L (973) K TR 1 H (2009CBL8604) 5 U b AR A BHE K=k 2k A
7 X FEH R E
[MEERIAN] BE#ESTA979—) & ) e 7 A FE S L, E NG A WKk o A B 5 B MY
E-mail; yanyuan. lu@ yahoo. com. cn

LEfEEET PG 1959 —) , B Bepi g% A OF 58 61 8 S W, 5 2 NSk 9 2 B A B 39T . E-mail : dengxiping@ms. iswe. ac



68 TG JEAR MR 72 4 CA AR RO o5 38 &

ty and MDA content increased, while RWC and Fv/Fm decreased. 12 h water stress also improved the ex-
pressing of APX and SOD. Longer water stress (24 and 48 h) ,brought more harm to plants. The activity of
SOD in transgenic sweet potato increased first and then declined gradually, APX did the contrary way. The
performance of SOD and APX in non transgenic plants showed just the reverse of what the transgenic line
did. However,the activity of SOD and APX of T was always higher than that of N under all water stress
levels. (2)Rewatering after 12 h water stress, RWC,membrane permeability and MDA content could recov-
er to control level quickly. When recovered from 24 and 48 h water stress, membrane permeability and
MDA content in both lines were increased firstly and then declined,and RWC,Fv/Fm kept going up after
rewatering. However, the performance of antioxidative enzymes was more complicated. Rewatering after 24
h water stress,the activity of SOD and APX of transgenic plants decreased firstly and then increased signif-
icantly and they showed double peak values when plants recovered from 48 h water stress. The activity of
antioxidative enzymes of N plants showed a little different trend. However, the change extent in N plants
was much lower than that in T plants. [Conclusion] Overexpressing both Cu/Zn SOD and APX genes in

sweet potato leaves can protect them from stress environment and enhance their drought tolerance. Moreo-

ver,it also improves their recovery ability during rewatering.
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Fig.1 Variety of MDA content in leaves of transgenic and non-transgenic sweet potato under

different water stress levels and rewatering

T. Transgenic plant;N. Non transgenic plant. The same as below

2.2 K& ERERE R S KX HZE M F A EEE
skl

L0 240 I X 7 7 74 Al SRR Y A0 S A6 K

O3 T30 2% 5y 5| S R G A Y A L DA T 5 SR Y
fip IR ANE MR S E RS . WA 2 AT LA L AR IR
AR (CKO T B RN S AR e S N H 0 i



70 TG JEAR MR 72 4 CA AR RO 5 38 %

AR BRI JC W] 25 S 0 12 h )5 B9 UK 48 b5 SRR S B X R OK - L T AR e S D H
Xof B PE S AT BT AR AR R D H AR BT ARSI — L R RERA 24 A48 h B H AR AR
i BB 7t R SR RS s BE R K W i R A X R R A KT (12 D SE TR R R
(1) B4 S o P AR O 3 P 0 B 2 A S A, B R TR B SR KR ] ) S B AR L AR S OK 72 h FEARR B
SRR ) i AT AR T N T ARSE IR DI AR AR . BN MUK fE S K AR v B i DY T A R R
AKOPIIE 12 h PR 12 h )R RN AR N MK E R LIS xS A KA AT 24 h Y
B R AR R A Y R R R R H AR RBUTIIE,

60
— T
E=mN

R 12h I 24h [ 48h

40 r
30 f

20

AR X L /%
Relative ion leakage

10 f

0 12 24 48 72 CK 0 12 24 48 72 CK 0 12 24 48 72 CK
H KA A/

Rewatering time
P2 KA 36 N IR B ] B B /K 5 DR 5 A 5 DR A v AT O 32 £ £
Fig. 2 Variety of relative ion leakage in leaves of transgenic and non-transgenic sweet potato under
different water stress levels and rewatering
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Fig. 3 Variety of relative water content in leaves of transgenic and non-transgenic sweet potato

under different water stress levels and rewatering
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Fig.4 Variety of activity of SOD in leaves of transgenic and non-transgenic sweet potato

under different water stress levels and rewatering
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Fig.5 Variety of activity of APX in leaves of transgenic and non-transgenic sweet potato

under different water stress levels and rewatering
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Fig. 6 Variety of Fv/Fm level in leaves of transgenic and non-transgenic sweet potato

under different water stress levels and rewatering
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