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Abstract  The Arabidopsis thaliana tonoplast Na® /H* antiporter gene AtNHX1 was transferred into buckwheat by
Agrobacterium-mediated method. Transgenic buckwheat plants were regenerated and selected on MS basal medium supplemented
with 2.0mg/LL 6-BA  1.0mg/LL KT 0.1mg/LL TAA 50mg/L. kanamycin and 500mg/L carbenicillin. 426 seedlings from 36
resistant calli originated from 864 explants transformed about at 4.17 percentage exhibited resistance to kanamycin. The
transformants were confirmed by PCR ~ Southern blotting RT-PCR and Northern blotting analysis. After stress treatment for 6
weeks with 200mmol/L. NaCl transgenic plants survived while wild-type plants did not. After 3 days of stress treatment through
different concentrations of NaCl transgenic plants accumulated higher concentration of Na* and proline than the control plants.
However the K¥ concentration of transgenic plants declined in comparison with the control plants. Moreover the rutin content
of the roots stems and leaves of transgenic buckwheat increased than those of the control plants. These results showed that it

could be possible to improve the salt-tolerance of crops with genetic technology .
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1
Table 1 Proline contents in roots and leaves of transgenic and wild-buckwheat under different NaCl concentrations
NaCl concentration Mean of proline content in Mean of proline content in Mean of proline content in Mean of proline content in

mmol/L CK root pumol/gFW Tr root pmol/gFW CK leaf pmol/gFW Tr leaf pmol/gFW

0 5.29 £0.3b 5.39 £0.7b 4.86 £0.4a 5.18 £0.5b

50 7.39 £0.6d 13.12+0.2 ¢ 7.34 +0.3d 9.31 £0.7 e

100 6.42 +0.1¢ 10.27+0.5 ¢ 5.86 +0.6 b 10.14 +0.3 e

200 6.8 +0.3 ¢ 11.19+0.1 f 6.48 £0.4 ¢ 11.03 +0.2 f

Note 1 The data in the table represent mean+ S.E. of four replicates.
2 Values followed by different letters are significantly different P <0.01 . The letters have the same meaning in the following table table2

2
Table 2 Rutin content of different tissues in buckwheat
Materials Peak area/mv” sec Retention time/min Content/ mg/g
Root 72830a 7.9d 0.002719d
Stem 2270849¢ 7.3¢ 0.00825a
Leaf 2876894f 7.9d 0.009775e
Transgenic root 3657570b 7.2b 0.01174b
Transgenic stem 6812629d 7.5e 0.01968¢
Transgenic leaf 24011620e 7.2b 0.062962f
0.040 0.40 0.06 0.30
A B C D
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Fig.15 The HPLC chromatogram of stem exiract sample A B and transgenic stem extract sample C D
A C 335.7nm BORANmT M ENHRFTATIHSHIEEE http://journals. im. ac. cn



AtNHX1

59

AINHX1 Tagsk1 ™

Blumwald ° Lycopersicon esculentum
Brassica napus AtNHX 1
AtNHX 1
16
AS
2d 20 ~ 25 min 1~2d
AS
Na® K"
Na* K Zhe ®
Na®
Na*
200mmol/L
Na*/
H AtNHXIT Apse °
Blumwald ° Zhang ® Na*
AtNHX 1
Na*
Na*
K
K* /Na*
Na™/
H* AtNHX |
200mmol/L
Blunwald * Na* /H*
K*
K*
K*

16
Fig.16  Plant regeneration of buckwheat
A.The yellowish or slight red loosen calli induced after 12 d from
hypocotyl explants on MS supplemented with 2.0mg/L 2 4-D and

1.0mg/L 6-BA B. Green adventitious shoots regenerated after 45 d on
differentiation MS medium supplemented with 2mg/I. 6-BA 0. 1mg/L
TAA and 1mg/L. KT C. The roots formed after 10d from adventitious
shoots on 1/2MS with 1.0mg/L IBA and 0.5mg/L. NAA D. The wild-type
plants were grown in the presence of 200mmol/L. NaCl E.The transgenic

plants were grown in the presence of 200mmol/L NaCl.
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