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Primary analysis of Arabidopsis thaliana At5g66070 gene in ABA treatment

HE Xiao-Qian , WANG Jian-Mei ,L1U Zhi-Bin, L1 Xu-Feng
(Key Laboratory of Bio-Resources andEco-Environment of MOE, College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract: With Arabidopsisthaliana as experimental material , the work was set up to study the physi-
ological function of gene At5g66070 under the treatment of hormone ABA . The results showed that the
gene expression was significantly increased after 10uM ABA treatment,suggesting that the gene was in-
duced by ABA on the other hand. The cellular localization of At5g66070 was predominantly found in the
nuclear,indicating At5g66070 was a nuclear protein. No full-length At5g66070 transcript was detected in
the mutant by DNA and RT-PCR analysis, suggesting that At5g66070 was a loss-of-function mutant.
Germinated evenly-grown seedlings were then transferred to MS plates supplemented with or without
ABA. At5g66070 mutant showed shorter primary roots compared with the overexpression lines under
ABA treatment. The mutant was more sensitive than wide type and overpression lines. The 10p.M ABA
treatment induced stomata closure in mutant, but had no effect on wild type and overexpression lines.
Using RT-PCR to analyze the related genes in Arabidopsis ABA singnaling pathway. Results above in-
dicated that At5g66070 was a negative regulator of ABA signaling.
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i AL 5 W A C AR B D(phospholipase
C/D).G & H K HAH B 2 /& (GPCR) Ll & PYR/
PYL/RACR FKFE5 5 43 A 76 40 B 9 i 98 55 A+
£ 95 2% i 2 IR RN A B IR Il L a0 SNFL AH 3G 1Y
M SnRK 45 8 o 28 8% 5 B -B A H 1 s
(CIPK) 45 4K #1 & H # Al (CDPK) L & 1 i 1R il
2A F1 2C(PP2C/A) LI e 4% Fih I 3¢ ] 7 460, ik 86
W5 K KA T AAMTA ABA 15 5 5 53 #% 10A
L SR ABA {5 5 38 B 0 32 8 1 2 () 9 ] 98 i
ARG R BEmE T - REENEARMES
PEEEHLH L vz F B i R 2 RS EL
(ubiquitin - activating enzyme) , 17 & 45 & fiff E2
(ubiquitin - conjugating enzyme) 12 % % 2 E3
(ubiquitin - ligating enzyme) 4¢ J5 /£ F J5 52 Bt
Horbiz R %40 E3 Y 888 B iy 4 = 00 L 78
ZRBEREDRAEEEN. B TS iz R EE
E3 F#4 3 R HETC 45K % . RING 45ty
BF A U-box F k. RING &5 #4) 1, 52 % F il 80 71y
T e B 38 45 ) 3 (ring finger domain),
RING 2544l 0 5 15 H A 2 R % 5 i AE iy &
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AW E B2 i R LR IT At5g66070
B A L BTEN7 S N N ST BU R A R EAL (98 W13
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2.1 # #®

WU I+ (Arabidopsis thaliana ) Columbia A= 2
g A 520 R AE. At5g66070 %8 A5 AR Fl -, 4 5
SALK-148182C Il F 8l mg It 4 ¥ %% I v 0> (Arabi-

dopsis Biological Resource Center, ABRC). K %
#F % (Escherichia coli) W # DHb5a. A8 8 4% #F
(Agrobacterium tume faciens) W ¥ EHAL105 &
PZHOT K H A< 52 46 2 fRAF-

Z Rl PR P9 DI . T4 DNA 3% 4% 8§ & Prime
ScriptTM RT reagent Kit with gDNA Eraser [z
e R &0 A TaKaRa 24w, FOkL 5 B0 & 18
H Omega 22 w) , RNA $#2 BUA ) & DNA 8] ik
H &M H KM A, RT-PCR mix-SYBR Green Iy
T Bio-Rad 24 A). H4x il AR e = 7= 43t 4h. 5l
PG 5 I e AR R IR R e

x1 3519F5

Tab.1 Primers sequence

751
At5g66070 248 {& PCR %8
LP: 5'- ATGGATGGTTATTATTCTCTGTCTC-3'

RP. 5'-TCAAAGATGTCTTCTGCACAAGGG-3'
LB . 5'- ATTTTGCCGATTTCGGAAC-3
Pzh01-At5g66070

F:5'- TGCTCTAGAATGGATGGTTATTATTCTCTGTCTC-3'
R:5'- TCCGAGCTCAAGATGTCTTCTGCACAAGGG-3'

At5g66070qRT-PCR
F:5-ATTGACACACAAGGTTTACGTCG-3'
R:5-GATTCTTCTTCTTCTCCTTGGCT-3'
Actin2-F; 5'-GCACCACCTGAAAGGAAGTACA-3'
Actin2-R: 5'-CGATTCCTGGACCTGCCTCATC-3'

pBI221- At5g66070-GFP
F.5-TGCTCTAGAATGGATGGTTATTATTCTCTGTCTC-3'

F:5-TCCCCCGGGATCAAAGATGTCTTCTGCACAAGGG-3'

2.2 EWHE

2.2.1 At5g66070 A 44z B F 54 1E http://
smart. embl-heidelberg. de/ I /3 #f At5g66070 %%
Fg3l . #E NCBI M bR Blast bxt 55 35 7] 5 1Y
HAby # )7 51, i2 | MEGAS 4 # % 11 & 4t i
1A

2.2.2 méirnEis BERLESEAEE2:]
AL BIR AT . B JE KB 30min SR 0 EE KHE
MAEA . R FE MS P b AR 7d A2 A 1 B A R
KRR ERERAB BT, T 22°CHL M
16h JEmE 8h Ay 4L ks = HhKE 5%,

2.2.3 At5g66070 #y B mAn A5 YIRS
i BF () pBI221-At566070-GFP J& %7 . i iF PEG
I 1 B G B A AU O A A A 22°C DRI R
7% 160, S8 5 HIBOGHE IR 48 0 I B W88 JF 4 R
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2.2.4 RERLEHKRAWFRE S TER
DNA 7K PS5 - A & — A H 24 i kE .l CTAB
ORI F 5 DNA, IR S 514 LP.RP &5
T-DNA 514 LB #F 479 3 % .

RNA 7K %5 : F Trizol 3 #2 B AR (R 4 1
RNA I3 17 S 5% 88 J5 FH RT-PCR 78 % 5% 7K
X AR R AT S E
225 MHpd rEHKEOMAELFE W
pZHO1-At5g66070 AR , 48 W ¥ 1E i J5 % 1k 4% FF
B EHAL05, 4R J5 Hl 48 2212 Ye vk = e W 7 R R
IFIR YT B SN 3dL AR JE IE W A R A K kK
JE W TO AR AR 7. 4R 5 38 A n A 8 B E A MS
KR B 1E T AR FHPE A $2 B DNA 347 48 2
If gk Sk W B 0 MS B 35 JL 0% vE U i T2 1% )%
T3 R ERAKMU G Rtk Rz e F
RT-PCR 7E 5 5 K- b X3 b bk R 047 %008
2.2.6 ABA &2 FAHRKEAR ZH  CFEEAR
GEAS A L Bk 3 A i B TR bR R 0 B0 T R T 4R IR
SRR BN T 75 PR 28 MK TS T 3 L BT MS
AR L TEIE R IR AR K SRR A K Td 1 AR
RURN 58 AR R D) B ik 3% 38 7 JE TR 4 B B 28 S [ ok
) ABA ) MS FAz . B K 7d S5 3 K.
2.2.7 A3LEHEH BMELAETERK 4 FK
GRARR HF AT Nk RIB bR R BRI IT A L B T A
[k B S FLFF i (10 mM KCl, 100 mM
CaCl,, 10 mM MES, pHS6. 1) 2h, %R )5 7 < HL
FEROR M ABA BEZRE N 10pM, B %% 1
TNALBE 2h. SR RO R R 7E AR T AR
AL EE I AL R RS R R
it 60 AL D 4.

3 HBRSHMH

3.1 At5g66070 B HE# N H5 &g o

it 7E 28 T. B Chttp://smart. embl-heidel-
berg. de/) 43 HT I & A7 = A 155 B 445 A4 DX 388 A1 — A I
SFHY C; HC, RING Finger 454 8% (B 1A). i i
Blast /30 #71 & #iZ 3 KA 5 10 2% (Eutrema salsugine-
um) 5+ 3% (Capsella rubella) , W.Jik 5+ (Camelina
sativa) , 365 (Brassica rapa) B i 3 (Brassica
napus) s H ¥ (Brassica oleracea) ¥4 H H £ [F 1§
R A7 AE (B 1B).
3.2 At5g66070 F 5 89 IE 4 i 7E L

H 10pg pBI221-At5g66070-GFP Jfi ki 5% fb. 401
BT AR BT A, BRI 2% 4 T 15 3R 16h. Jf il DAPI

20 M A% e AT Y £, SRR TR OGS TR I O
AN GFP (15 5. K 2A 1R /99 6 =& m 4
&, & 2B (147 &k 22 DAPT Y0 19 40 i 4% , |/ 2C
[ s A% At5g66070-GFP fil & 2 (i &L &l
2D 44Kk DAPT 3t {5 L B At5g66070-GFP il &
BE =AM EAE. WE 2D el DUE H DAPI
PO fiZ S At5g66070-GFP Rl G 4 Y 7 & AH
HE. U W At5g66070-GFP il & & A & {7 1E 4
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Fig.1 Comparison of homologous At5g66070 in higher

plants and domain analysis
A. Protein domains configuration of the [ull-length
At5g66070. I indicate the transmembrane domain,m® indi-
cate the amio acid, B. Phylogenetic tree of At5g66070 with

their homologues in other plants.
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Fig. 2 Subcellular localization of pBI221-At5g66070-
GFP fusion protein
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504

3A N ZARR T-DNA i A &5 # /R B Al LA
T-DNA fii 55 WA 4 & 7 L. 2 %1 ] LP+RP,
LBI+RP 5[ # (W3 1) X3 K 4 DNA #E47 9 4%
I AT KA AN P 3B Fr s L B AR 7 DNA ] LP
+RP 514 1 545 B B 45407 . i LBL+RP 471
To4 s sl G 228 & DNA H LP+RP 59934 ok
FAF H S M LB1+RP §7 A 45407, ik —
AU R R D 1 Al FRATTER UL 19 B RNA 1T
RT-PCR 5255, [ 3C Jr 7 1% Jik PR 7 B A= A oo 1E 5
Feak M AE 8 AR AR TR RS 2, BB T-DNA B2
A AR R R] DL T IS 40 B4l .
3.4 BREKRBEUETEETE

W A8 A7 1Y i 3R 38 R pZHO1-At5g66070
(L AA) AL 7 12 Yo 1 00 7 74 BUAB MR R A 702 e - 8%
S W WK B Fh 7 5 A W B 2R A MS [ AR R 5 A
I, an & 4B BT B A B L Ak R AR K
K. SR 55 00 25 0 e 45 2 Y BH M A AR B A
£ H DNA 317 PCR ¥ 3 , it — 5 A7 560F . 75

660bp 24 & L H WL E (K 4C). 440 3615 3
ANl R4 B OE-4,OE-5, OE-7. % ¢RT-
PCR 56 1F 75 4 12 2 38 7% 56 I bk 2 19 98 I A 1 4
BB AR R 81.63.113 4% (J&] 4D) .

T-DNA

A
ATG —-—-—_—L—TGA

B
LP, RP!

col mut C col mut

B3 o R EANER
A. T-DNA ¢9 N2 542 T H WA S 2F £ B.DNA K-F E
w52 C.RNA KR-F Loy %2
Fig. 3 Identification of homozygous mutant
A. At5g66070 gene is disrupedby the insertion of the T-DNA in
the four exon; B. Analysis with agar gel electrophoresis; C. RT-

LB, RP|

PCR analysis in the picture At5g66070 means col(wild type) and
mutant total RNA reverse transcribe into ¢cDNA by OligodT

primer pair, Actin means RNA amplified with Actin primer pair.
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Fig. 4 Positive overexpression lines seedlings by screening
A. Schematic structure of the overexpression vector, At5g66070 was drove by 35S promotor; B. The positive expression of strain TO gen-

eration seedling screening; C. pZH01-At5g66070 restructuring validated in DNA level ; D. Overexpression of genetically modified strains of

RNA level appraisal

3.5 ABASETHRKERRE

g B A R L S AR RN 2ok R R bR AR Y Rb - HEAT I
FLEET MSE R LR dEROITBESY
AU E 530 0pM . 3uM . 7M. 10uM ABA () MS
BIREE FR 5L FAEK 2w Qi 5 Fros. W LLE TR
0pM ABA {4 F B AR S A8 (R LA Bt ik Bk &R
BEFEAKERKEAWE 2%, 7 3pM. 7TuM,
10pM ABA 2% {485 A= B 58 A8 R LA Jead ik Bk &
R 18752 B ). SR T 298 728 AR AR X T B AR AU
B 7E 10pM ABA b BN 3o 3635 bk R R0 A A 1)
K LR AR K 2. Sem 72 47, o 26 1k B A 7Y 7
ABA e FE AR UK BE fin B 7 35 A8 Ak 25 R ORI AT
W, At5g66070 Ffift 2k 28 A8 (A X ABA B R fiUsk , B

PRAE B FEAR I 2B K 7E ABA Zb 38T 32 2l AR
K. KW AT5g66070 1 i #% ABA 155 1 2.
5B JE X & bk R R K g1t
3.6 ABAESWSKILIED

ABA BB T 40 B BT I8 J O T340 ik R
WG ML AR S e R R AL AR Ak A5
AALAL T fe R 38 B T TR - AT 9 4T LR ST 1
IR N B AR R SR AR AR L A = AR &R
BT 1EH R F AL T O WA B S KL S A T
. Z 05 5y R B 2 R 10pMABA S AL I K
W HIR W 2h, AN A ABA fjJg M A< fLayis
BN OLANE 7S TR K BLE OpuMABA b3 %4
SRR R AL A B B2 S (B ALB)L T 7R
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Fig. 5 Primary Root Length Phenotypes of wide type,mutant and overexpression lines in response

to ABA

A. Wild type, mutant and over expression is sensitive to different concentrations of ABA phenotype; B. The

strain seed root length statistics

4 W

A SCHE A AR B2 a0 T At5g66070 J& —Fif
T RING g5t E3 % 3 5. AR 48 A [6) 9 Fh 2 ik
T2 7 51) L X6 I 7 HC TE AF ) 15 Ak 2o AR v 02 L Ok ST
(& DL SRMFE R Z 2K AL E3 h, B RING %5
LOLURORE§ 8 E (N kI VESE | L kLS
8 1 /E FH. SDR1 ( salt-and-drought-induced
RING fingerl) 1F ## % ABA i % AtAIRP1
(Arabidopsis thliana ABA insensitive RING pro-
tein 1) Fl AtAIRP2 P [f) ( Arabidopsis thliana
ABA insensitive RING protein 2) 1F &3 ABA 4}
ST 5 WY 5 AtAIRP3 fil AtAIRP4 W1 1F 4
¥ ABA N80 T 8 & WM RmalH1 Chuman
RING membrane-anchor 1) 1 Rmal ( Arabidopsis
homolog of RmalH1) IF ¥ 45 18 4 ¥ 38 ; — 2H [A]
Ui RING &5 #38 % 1 RGLG1,RGLG2 fi i 4 +
P

V240 5 67 43 A7 A B A5g66070 5 A3 7E 4 Jfd
b (B 2) . % 98 728 (R R A7 0 18 3145 4l 5 Bk & (8]
3). M kbR R ARAUTH R AR AT 3 AN S G R R

OE-4,0OE-5 OE-7 (& 4). #E A [ ¥& B () ABA b #f
T R BARK R AL At5g66070 Kk A 28 78 14
IAE YR ABA SUSRME R ZE K 32 5 ABA (940
1M ABA Xt i 635 bk R %A B 52 m (& 5). <AL
R VAT 52 36 F W i R ) £ 98 AR IR A ABA Zb 3 fL
7 N T OB AR R R g 3k (L 6). B W
At5g66070 By AEIRR; ABA R, 9720 S % W
At5g66070 [ 7£ ABA {5 5 38 B b e 1 98 45
,f/EJEH[N]_

ABA 25T ZA YA K& G o B FhF 1)
WY ORBIR A A A E i e 2 A — S 2R
FIR A . SR 76 A= B AR AR i T 8 254 T
ABA [ F RS Z 28, ABA 18T KEEN,
FERURE IF TP RE L 1026 19 26 14 4 i 36 I L ABA Jir
PR . ABA {5 4538 6 % 5 28 11 ABIL, ABI3,
ABI5 Z57EAF 5 38 B i 22 D R 48 L T AR SC Y
5T X 42 At5g66070 S 4l il 72 {57 76 4H i A% 1, #E
T 2 5 300 4 OG5 26 11 0 e AL R ilE — B ORI
S D) 8 O G G R XU AE W) T2 o bt
A5 K 95 i
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Figb ABA induced stomatal movement
A. Obvious opening status was observed in all the stoma samples
of Arabidopsis leaves with stomatal opening solution treatment ;
B. Stomatal closure of the WT, mutant and overexpression plants
in response of 10 puM ABA; C. Stomatal aperture was calculated
by ratios of width to length with or without ABA
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