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Effects of Over Expressing 7rxs on Antioxidant Enzymes Activities in Transgenic Barley Seedling Leaves under H, O, Stress
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Abstract
ling leaves and provide the theoretical basis for analyzing the mechanism of Trx participating in antioxidant stress of plants. [ Method ] With the
transgenic barley line with over expressing Trxs (LSY-11-1-1) and its CK line (LSY) as the tested materials, the effects of over expressing
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[ Objective | The study aimed to analyze effects of over expressing Trxs on antioxidant enzymes activities in transgenic barley seed-

Trxs on antioxidant enzyme activities of barley seedlings leaves were researched under 1.5 mmol/L H,0, stress. [ Result] Under 1.5 mmol/L
H, 0, stress, the damage degrees caused by salt stress in the transgenic barley seedling was much less than CK as reflected by higher value of
Fv/Fm and Fv/Fo and the contents of malondialdehyde and H,0, in the transgenic line were lower than that in CK. In comparison with CK,
the activities of superoxide dismutase (SOD), guaiacol peroxidase (POD) and glutathione peroxidase ( GSH-PX) in the transgenic barley
leaves were generally higher. The activity changes tendency of SOD and GSH-PX was different between transgenic barley and its CK seedlings.
There were twice activity peaks in the transgenic barley but one time in the CK. [ Conclusion] Over expressing Trxs could effectively protect
barley seedlings from the oxidative damage through enhancing activities of antioxidant enzymes to relieve the excessive reactive oxygen species

(ROS) caused by H,0, stress.
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K, 1.5 mmol/L H,0, £bFE[Y Fo/Fm 5 Fo/Fo (R EM  2.1% 5 2.8% ; Fo/Fo {Hr 5 H. CK &5 11.8% 5 15. 4% , 2%
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Table 1 Effects of H,O, stress on Fv/Fm and Fv/Fo value of transgenic barley and CK

Qb Fv/Fm Fv/Fo

Treatment 0h 5h 10 h 14 h 0h S5h 10 h 14 h
CK 0.839 a 0.838 ab 0.850 a 0.843 a 5.210 a 5.173 ¢ 5.690 d 5.350 ¢
T 0.837 a 0.842 a 0.845 a 0.844 a 5.150 a 5.310 ¢ 5.453 ¢ 5.397 ¢
H,0,-CK 0.838 a 0.819 ¢ 0.804 ¢ 0.793 ¢ 5.187 a 4.510 a 4.103 a 3.820 a
H,0,-T 0.839 a 0.832 b 0.821 b 0.815b 5.223 a 4.953 b 4.587 b 4.407 b

T BllAE(n =3) o BHREAR/NEFRFRERFRE (P <0.05), T,

Note:; The data are the means (n =3). Data followed by different small letters are significantly different (P <0.05). The same as below.
2.2 WERE Tres BRTREHEMFA K0, 5§ MDA I ETHEE BB Tras AR T 7B R A B4
S8 B2 L H,0, PG EEI AL b MDA R AR P, 107 Et ] BRI HEE N R A
HL0, 3 BLIOH F3I, HeBERRA N T (9 MDA 5 1,0, 2,0, st BEAZEREXML S MDA 5 H,0, & 2H

TR IS B R ZAIR T CK, Gn7EALFAY 10 h, H MDA B

5 H,0, 3[R CK /Y 86.85% 5 93.08% , 1 b FH ) Table 2  Effects of H,O, stress on MDA and H, O, content of transgen-

14 h ¥~ CK 1 71.17% 55 88. 65% , 2= T % i &, X Ui A ic barley and CK

Trxs BEAE A BUZE S T H, O, JE X R Gy i i S8 A i 0 o MDA 54/ pmol/g (FW) H,0, %kt //nmol/mg (Pro)
AbRE MDA content H, 0, content

23 BERE T ERETAEZHEHRRENEF  Treament
Oh 5h 10h 14h Oh 5h 10h 14h
M FR 3 A, H0, A5 KEEL WM /g SOD . POD ¢ 1.05A 118 B 1.12 C 1.24 C 198.34 A 197.34 C 202.01 C 192.90 C
55 GSH-PX ZE3i AL BTG PEIH: B2 T m . FERERZEW 3 T 1.09A1.26 B1.15C 1.18 C 196.80 A 202.20 C 196.47 C 201.92 C
BT M 038 5 T CK, W 7E b FE () 14 h, 2L SOD _POD 5 H,0,-CK 1.07 A 1.64 A2.13 A 2.74 A 204.08 A 317.91 A 276.82 A 314.36 A
N H,0,-T 1.08 A1.54 A 1.85B 1.95 B 198.93 A 309.11 B 257.66 B 278.68 B
GSH-PX %543 51l [t CK 75 46. 97% \11.79% 15 20. 56% , %% S —

e N *: RN G S S RINZE ! . . H) o
ﬁ*&;ﬁ%‘;?j%j{%% CK SODE'L?/ GS‘H_PX Ry Note: Different capital letters mean extremely significant difference
IR TE 2 — 3, U HIEAE AL PR e KB ] (14 h) B, CK (P<0.01). The same as below.

[ SOD FiI GSH-PX 2 Fitif ML 5 T B A 3, it i B PR K 2
#3 H,0, REMNEERAZREXELE POD.GSH-PX 5 SOD iF A #0
Table 3 Effects of H,O, stress on POD, GSH-PX and SOD activities of transgenic barley and CK

sz SOD {4 SOD activity // U/mg ( Pro) POD %1% POD activity// x 10 U/mg (Pro) GSH-PX i%#f GSH-PX activity //U/mg ( Pro)
Treatment 0h 5h 10 h 14 h 0h 5h 10 h 14 h Oh 5h 10 h 14 h

CK 25.31 A 30.42C 39.76 C 46.76 C 2.62 A 2.66 C 2.77 C 2.81 C 1.15 A 0.92C 1.21 BC 1.06 C

T 28.93 A 38.13C 30.27D 37.40C 2.90 A 2.43 C 2.33C 2.98 C 1.08 A 1.06 C 1.01C 1.04 C
H,0,-CK 25.07 A 196.72 B 143.26 B 125.71 B 2.53 A 6.42 B 4.61 B 8.06 B 1.09 A 2.32B 2.55A 2.14 B
H,0,-T 31.93 A 236.67 A 157.85 A 184.76 A 2.88A 14.09A 6.33A 9.01A 1.16 A 3.76 A 1.80B 2.58 A
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