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Primary analysis of the function of Arabidopsis thaliana RING finger ABRv1
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Abstract: In an effort to analyze the function of ABscisic acid responsive RING-v protein 1(ABRvl) in Arabi-
dopsis thaliana , this paper performed abscisic acid (ABA) stress experiments on the wild-type, the ARBvl-
overexpressing lines and the T-DNA insertion mutants abrvl. The overexpressing lines were acquired through
transfection by Agrobacterium with ABRvl embedded plasmids (pBI121-ABRv1). The mutants obtained were
identified by DNA and RNA analysis. With ABA treatment, the mutants germination rate was less than 10%,
while the wild-type was 40% and the overexpressing lines was 67 %. Little stomatal closure was observed in the
overexpresssing lines whereas obvious closure was discovered in the mutants. Stoma size of overexpressing lines
was twice or triple of the mutants. The wild-type showed a closure status in between. These phenotypic analysis
revealed that ABRwl might participate in the plant response to ABA as a negative regulator.
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2.1 # #

W A BRI I+ (Arabidopsis thaliana) BHAS
WA 25 A (Columbia) 4 #k A% 92 50 & 3 77
ABRwvl #: [ T-DNA i A E 45K SALK 119330c¢
Ff 13K T ABRC, & 21K 19 # 5t 24 Columbia 4
/. KA HE (Escherichia coli) @k DHS5 o 4R 52
K I B CAgrobacterium tumefaciens ) W K
EHA105 J pBI121 844 th A 55 56 = {R A7

22l R ) 4 P9 YT . T4 DNA ligase J Prime
Script™RT reagent Kit with gDNA Eraser % %
R & H TaKaRa 24w Bk 4 0l & % 3
Omega 23 7], RNA 2 BU5) & DNAJE ] 324 57
& H KRN F S, PCR mix-SYBR Green 1 F

Bio-Rad 2\ H].
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2.2.2 JHAZXHEARBAMHE K TIANGEN
RNA $ Bt 7] & 158 W1 42 B 87 2 AU A Bk RNA, %
TAKARA Prime Script™RT reagent Kit with gDNA
Eraser #5180 & 15 B 52 5% 5%y cDNAL X H A
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10min. PCR 7= 4 & #8 TIANGEN f& [ i it 71 &5 18
WIHEAT i 2tifb. Bl A Be 28 V) ) 5 e 3] pUCm-
T Vector (Fermentas). i i3 ] )3 UF 52 J5 15 3¢ B 2] %
35S Ji 8 7Y R B MR (pBILI2 D).
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Tab.1 Primers sequence

751 51 ¥ H %
LP: 5'-AACCACTCTTTTTGTCTTGCG-3' abrol %
RP: 5-AATCAAGATGCCTTTTCCACC-3' A5 & PCR
LBl 5- ATTTTGCCGATTTCGGAAC -3’ %

. ABRv1
F.5-CCTCTAGA ATGGCTGATGATCAGAGTTC -3 h ELVPCR
R:5-GGCOCGGGCTGCGGTGAAGCTTCAGGTTG-3' - ; ’
H

F.5-CAAGCCTGTCTACTACTAA -3’
R:5-GGTTCCTCTTCATCATCA -3 ABRvlq
TUB2-F: 5'-GTTCTCGATGTTGTTCGTAAG -3’ RT-PCR

TUB2-R: 5-TGTAAGGCTCAACCACAGTAT -3’

2.2.3 #W@e iR mktikes TE5Z FH
YRl pBI121- ABRv1 s/ %: L EHAL05 AT
S B 7 PCR M5 B v B ) A )7 15
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Bio-Rad q-PCR mix-SYBR Green i FH15¢. 81, DL fF
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FH RIS FR W 51 838 A4 A 4. PCR BN
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Fig. 1 Comparison of homologues ABRv1 in higher plants and domain analysis

A. Protein domains configuration of the full-length ABRv1 protein. I indicate the transmembrane do-

main. B. Phylogenetic tree of ABRv1l with their homologues in other plants.
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Fig. 2 Identification of the abrvl mutant.
A. Schematicof T-DNA insertion in the mutant DNA se-
quence. The triangle indicates the insertion location.
B. Genotyping PCR and RT-PCR analysis of wild-type
and abrvl plants at DNA and RNA levels, respectively.

3.3 ABRvl S§RiZEHZRE HFE

FEE IR AR A& 3 From. B e T kA
Ak pBI121- ABRv1 . & AT B #5 4L 6 7P 1= g
JE AR 3] TO fQH FE K FhF , I 4 R I8 25 38 AR i L 15
FNVHERE. B ARKSS TLAMMFE . T2
ARAEFIAE 5 B AR L mT LA 43 25 45 2 Y 4l A bk
R BAAEMAGEBEAEK 4 MG, IR
RNA Kl 5L #k R b ABRol B33k 2 16 H
T 8 A S e FIAR R B AR R ] TR 22 AR
WE 3 froR s ABRol 1) 3% 35 i 78 3% 3k Bk & 43 31
A 10~400 {5 A5 £ 8. FRATTEE B L s A
e AR R 14 DL RSSOk ki — 2P
() 2R 8L 43 A7
3.4 ABARBETHHZRSM

W B AR VSRR R IR R R A R RS
0,0, 1uM, 0.5 xMABA ) 1/2 MS K; 323 [,
IJERER G it i & R B K 3A B &R, 7E B
ABA B, B Az A, 5878 RORIT 3o 338 Bk &R 0 Bl 8 K
WA R LS £ ABA J5 . 5728 1 (4 F 1 15
S L [R] S ) B A AR T e 8 A Rk R DU 3R B s
PREHE & . I7E 0.1 uM ABA E#§% 3d, WT Flid

FEIR R T 1 K 4 B3k 40 Y60 R 67 % L 8K 1 98 AE
PRFhF I W] & R AT 10%. 78 0.5 pM ABA
Wik 3d, WT Flad 235 Fh 1 19 8 & 2 43 ] ik
10260 30 % , i 5 A8 7K W JL - & UL A5 8 % . i B
ABA X F - 8 A 0 30 10 1E FH A7E 98 A2 1A rb 5 oy
LA S b R Bk AR N B X ABA 0 1Y
ol 10 ¢ AR H AN BURE INAETE 0.5 pM ABA Bl
% 3d, WT [yl &R 102, i Rikbk R 4
Bk F 35%.

358 ABRv1

Relative expression
= = NN w w & &
8 & 8 8 8 8 8 8

wu
o
1

(=]
|

col #1 #2 #3 #4 #6 #7 #8 #10 #11 #12

B3 ABRul $ Rk A#HF Wik
Fig. 3 Identification of the ABRvl overexpressing
lines.
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Fig.4 Seed germination rate of wild-type, mutant and overexpressing lines in response to ABA.

A. Phenotype of the wild-type(WT), mutant and transgenic plants at germination stage under ABA treatment. B. Seeds
germination percentage on 1/2 MS medium with various ABA concentrations. Asterisks in (B) indicate significant differ-
ences ( * P << 0.05; % % P << 0.01) according to Student’s t-test compared with the wild-type plants.
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Fig. 5 Stomatal closure status of the WT, abrvl
mutant and ABRvl overexpressing plants
under ABA treatment.

A. Obvious opening status was observed in all thestoma

samples of mature leaves with stomatal opening solution

treatment. B. Stomatal closure levels of the three lines after
the introduction of ABA into the system.
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