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Abstract dehydration-responsive element-binding proteins (DREB) are important regulators in plant responses to
abiotic stresses. DREB genes are very promising candidate genes for the research of plant resistance breeding. This
study aims at verifying the resistance function of EsDREB2B, which was identified from the extreme
drought-resistant plant Eremosparton songoricum, in the seeds germination and seedings growth stage of model
plant tobacco. We would also like to explore whether EsDREB2B regulates the reported downstream genes of
DREB genes. Our results showed that transgenic lines geminated better than the WT plants under drought, high
salt, heat and cold stresses, and especially for the high salt and heat stresses. For two-month-old seedlings, after
drought, high salt, cold and heat stresses, transgenic plants showed less wilting, etiolation and injuries than WT,
especially under heat stress. After returning to normal growth condition, most WT plants were still wilted and some
plants even withered, while the transgenic lines turned green and began to grow. As compared to the WT plants,
the transgenic plants maintained significant high survival rates after four treatments by increasing 3-4 times. The
expression of EsDREB2B leads to elevated expression of ERDI0B and Hsp70 genes in the transgenic lines under
four stresses, however the expression of Hsp90 was enhanced only under heat stress, and other tested genes such as
MnSOD and P5CS showed less obvious changes after treatments. These findings suggest that Es DR EB2B is responsible

for resisting drought, salt, cold and heat stresses, and maybe a helpful resistance gene for molecular breeding.
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Figure 3 The seed germination rate of transgenic tobacco ( 4B)
Note: WT: Wild-type tobacco; L1,L2: transgenic tobacco WT
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Figure 4 Phenotype and survival rate of two-month old transgenic and WT tobacco plants in drought, high salt, cold and heat stress

Note: WT: Wild type; L1,L.2: Transgenic tobacco; a: Before stress; b: After stress; c: Restore
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Figure 5 Semi-quantitative RT-PCR analysis of expression of downstream genes
Note: WT: Wild type; L1,L2: Transgenic tobacco; A: Drought; B: High salt; C: Cold; D: Heat
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1 RT-PCR
Table 1 Primer information for semi-quantitative RT-PCR
(5'- 39 (bp)

Gene Accession Function Primer sequence(5' - 3") Length (bp)

NitERDIOB AB049336 ACGGACGAATACGGCAATC 307
Dehydration TCTCCTTAATCTTCTCCTTCATCC

NiERDI0OC AB049337 AGGTTGAAGAGGGTAGCGCAAACG 100
Dehydration TCCTCTTGGGCATGAGTTGGCT

NiLea5 AF053076 GTGCCAGGTGGAGTGAGAGG 300
Dehydration GGGACGTGGTATGGTAACCA

NiHSF2 ABO14484 AGAGTTGGATGAATCTACAAGTTG 314
Heat shock factor CACTGTCTACTGGTTTGCTTTC

NiHsp70 AY253326 TCGAGAGCATCTGCAATCCC 158
Heat shock protein ACGAGCACTGATCACTCCACACA

NiHsp90 AB264546 TGACATGCCGGCTTTGGAGGA 230
Heat shock protein CACAAATGCCAAACCAAAAGAGCCA

NiAPX U15933 TCTGATCCTGCTTTCCGCCCC 152
Radicals scavenging TGCCACCACTCCCAACTCTTCCT

NeMnSOD AB093097 GCAACTCCACGGCTTCCAGACC 300
Radicals scavenging CGATAGCCCAACCAAGAGAACC

NtCu/ZnSOD EU12352 TGTCACGGGACCACATTAC 251

1 Radicals scavenging CACCAGCATTTCCAGTAGC

NeP5CS HM854026 GACGCTATCAGTACGCGGAA 296
Proline synthesis GGAATGCCAGCATAAGCAGC

NiTUB2 AJ421412 CGTCGTTTCCTGTTCCAT 205
Reference gene CCACCTCCAATAGTCTTGTC

EsDREB2B HQ687367 AGCCGAGAAGCCTGTTA 185
Interest gene CCCAAGTCCTTTGCCTA
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