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Abstract; Drought is one of the most critical factor limiting the potato yield and quality. Abscisic acid( ABA)
is the essential part of drought responsing regulatory networks and 9-cis-epoxycarotenoiddioxygenase ( NCED ) is the
keyrate-limiting enzyme of ABA biosynthesis in higher plants. It directly influences the expression pattern of ABA
metabolism. However, the relationship among NCED expression, ABA content and drought tolerance in potato re-
mains unclear. Here , we isolated by sequence homology a NCED gene StNCEDI from potato and determined its gene
expression, ABA content and root length in 4 varieties under simulated drought stress by different concentration of
PEG-6000. The full length of StNCEDI was 2181 bp, containing a 1800 bp open reading frame ( ORF) that encodes
a deduced protein of 599 amino acid residues. Under treatments, the shoot growth and root length at the seedling

stage of all the four varieties was significantly inhibited. Drought-sensitive material ‘ zaodabai’ showed the most
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obvious changes in root length among the 4 tested materials and the ABA content is significantly higher than the oth-

er three materials. The expression level of StNCEDI under drought stress treatment was significantly higher than the

control group of CIP478. 9 ,star and mila,respectively. The expression levels were increased with increasing concen-

tration of PEG-6000 in these three materials. Oppositely , StNCEDI expression and ABA content decreased at the

early time-point and then increased in ‘zaodabai’. A positive correlation( R >0. 7) was proved between ABA con-

centration change and StNCEDI expression level in all the 4 tested materials under drought stress. Our results will

provide fundermental data for further revealing the regulation mechanism of StNCEDI responsing to drought stress

and will be helpful in screening drought resistance germplasm resources.

Key words : Potato ( Solanum tuberosum L. ) ,simulated drought stress, ABA ,StNCEDI expression
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Fig.1 PCR amplification fragment of
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Fig.2 Conserved domain of StNCEDI1 protein

Solanum chilense ( ADQ74018.1)
Solanum lycopersicum (NP_001234455.1 )
Solanum pennellii (XP_015080360.1 )
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Solanum tuberosum (NP_001275103.1)
Solanum tuberosum ( MF678803 )

Lycium chinense ( A1Y62759.1)
tLycium barbarum ( AIX87507.1 )
Lycium ruthenicum ( AIX87531.1 )

Nicotiana tabacum ( NP_001313114.1)
Vitis vinifera (NP_001268199.1 )
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Arabidopsis thaliana ( NP_188062.1 )

3 AEYF NCED EH RS L%
Fig. 3 Phylogenetic tree of the NCED protein in Solanum tuberosum L. and other species
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Table 1 Changes of ABA concentration in 4 tested materials under PEG-6000 treatment

- e ABA kit ABA B LRETEN

Material Treatment (n=3.ng/g) (ng/e) (%)

content of ABA Overall content of ABA cv

eeCIP478.9 CK 6.24 6.99 +0. 18" 7.776
5% PEG-6000 7.22
15% PEG-6000 7.50

star CK 4.30 4.97 +0. 16° 9.56
5% PEG-6000 5.29
15% PEG-6000 5.32

KA CK 4.54 5.03 +0.22¢ 10. 17
5% PEG-6000 4.82
15% PEG-6000 5.74

LISNE CK 9.51 9 +0.24% 4.03
5% PEG-6000 8. 86
15% PEG-6000 8. 66

TP IR RS TR RRLE 19 KT F 257 8%, R

The different capital letters at the same column indicate significant difference at 1% leve, the same as below
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Fig. 4 StNCEDI expression level and ABA concentration of 4 tested materials under PEG-6000 treatment
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Fig. 5 Morphologic characters and statistical analysis of 4 tested materials under PEG-6000 treatment
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