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Over-expressing E3 ligase ABRv] enhances drought tolerance
via ubiquitinating CPK3 in Arabidopsis thaliana

DENG Ya-Nan ,LIU Zhi-Bin ,WANG Jian-Mei ,L1 Xu-Feng , YANG Yi
(Key Laboratory of Bio-resources and Eco-Environment of Ministry of Education,

College of Life Sciences,Sichuan University,Chengdu 610065, China)

Abstract: Arabidopsis thaliana gene ABRvl encodes an E3 ligase, its expression is induced by drought stress.
To investigate the function of ABRvl, ABRvl over-expressing lines were constructed. Under drought stress,
the over-expressing lines OE-3 and OE-7 have 90. 4% and 88. 2% survival rate respectively, and ABRv1 wild-
type shows a survival rate of 53. 8%, but the survival rate of abrvl mutant is only 7. 7%. That is to say, over
expressing ABRvl enhances the ability of drought tolerance in Arabidopsis. We also detected the water loss rate
of abrvl mutant, ABRvl wild-type and ABRvl over-expressing lines, which came to an consistent conclusion
with mentioned above. Furthermore, we used purified GST-ABRvl and His-CPK3 protein to conduct an in
vitro pull-down assay and an ubiquitination assay. The pull-down assay shows a physical interaction between
ABRv1 and CPK3, and the ubiquitination assay shows that CPK3 protein as a target is ubiquitinated by ABRv1.
In conclusion, our results demonstrate that ABRv1 playing as a positive regulator is involved in the response of
drought stress via interacting with and ubiquitinating its substrate CPK3.
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Fig. 1

Expression of ABRvl gene at different time under drought stress

A. Relative expression of ABRv1 under drought stress. * indicates the significance compared to Oh
(P<<0.05). B.PCR identification of ABRwvl in abrvl mutant of 1,2,3,4 and wild-type Col at ge-
nome level. C. qRT-PCR detection of ABRv1 expression using mRNA of OE-3, OE-7 and Col.
D. qRT-PCR detection of ABRv1 expression using mRNA of abrvl mutant of 1,2,3,4 and Col.
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Fig. 2 Analysis of phenotype and water loss rate in wild-type,abrvl mutant,and ABRvl over-

expressing lines under drought stress

A. Over-expressing ABRv1 enhanced the tolerance of drought in Arabidopsis. B. Statistics of survival rate. 20

seedings were used each line, replicated three times. * indicates significance compared to Col (P<<0.05). C.

Water lose rate for OE-3,0E-7.,abrv]l mutant and Col. replicated three times.
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Fig. 3 CPK3 is the substrate of ABRvl ubiquitination
A. ABRv1 shows activity of E3 ligase. Ub detection with Anti-
Ub antibody. B. ABRvl ubiquitinates CPK3. Having T7 flag,
CPK3 was detected with Anti-T7 antibody.
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Fig. 4 pull-down assays for analyzing interaction between ABRv1 and CPK3 in vitro
A. Pull-down assay. The interaction between ABRv] and CPK3 was detectedin vitro. His-CPK3 was detected
using Anti-His antibody with HRP. B. GST and GST-ABRv1 were detected with Anti-GST antibody
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