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Trehalose-6-Phosphate Synthase Gene TPS1 from Saccharomyces cerevisiae Improve

Root Growth in Transgenic Maize Under Drought Stress
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'Key Laboratory of Plant Resources Conservation and Germplasm Innovation in Mountainous Region, Ministry of Education,
Institute of Agro-Bioengineering and College of Life Sciences, “The State Key Lab Breeding Base of Green Pesticide and Agricul-
tural Biological Engineering, Guizhou University, Guiyang 550025, China

Abstract: In this paper, we studied root growth in transgenic maize plants after drought stress. Compared with
wild-type maize, root length and diameter of transgenic maize contained trehalose-6-phosphate synthase (7PS1)
gene increased 79.3% and 13.3%, respectively. The number of first- and second-order lateral roots , the total of
root absorption area, active absorption area, specific surface area, root activity in genetically modified maize
significantly increased than wild-type. We found that root cells elongated vertically and horizontally in root tis-
sue slices as well. The determination of auxin and cytokinin content indicated auxin content increased com-
pared with wild type, but that of cytokinin decreased. Further, gene expression analysis showed that genes asso-
ciated with auxin (PLT1, AUX/IAA, PINI and CRLI) up-regulated and expression level of PLT1, AUX/IAA and
CRL1 was about 2 folds of wild type, while expression level of genes associated with cytokinin (WOX11, ARR2
and ARR1) dropped by more than 50% than wild-type.

Key words: maize; 7PS! gene; root growth; auxin; cytokinin; drought tolerance
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Fig.2 Comparison of roots and plantlets in wild-type and transgenic maize before and after drought stress
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Table 2 Root indexes of wild-type and transgenic maize under drought stress

PEMRK MREA ERHY SR iR SULTLe TR HERIHRY A1/

EK em mm i el 1 H#/m  fBm mem® mgg"h’
HpAE 5.8+1.07 0.90+0.06 9.8£1.03  5.9+1.49 0 1.27£0.004  0.63+0.002  1.27+0.004 0.059+0.001

IR 10.4+1.457  1.02£0.06" 11.1£1.73 20.144.88"  1.540.53"  1.92+0.010" 0.95+0.004" 1.47+0.291"  0.070+0.001"

*: P<0.05; **: P<0.01, K[k,

K3 5 a B AR SRR R FOK RO RA W)
Fig.3 Root tissue slices of wild-type and transgenic maize under drought stress
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Fig.4 Root cell length of wild-type and transgenic maize under drought stress
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Fig.5 Contents of auxin and cytokinin of wild-type and transgenic maize roots under drought stress
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Fig.6 Expression of root growth-related genes of transgenic maize under drought stress
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