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Identification and Stress Response Analysis of a WD40 Transcription
Factor JrATGI8a Gene from Juglans regia

CHEN Shu-wen'? , HAO Xi-xun',JIA Cai-xia' ,ZHAO Ai-guo',LI Da-pei' , YANG Gui-yan'"
(' College of Forestry ,Northwest A & F University/ Walnut and Chestnut Experiment Station of Shanyang ,Shaanxi Yangling 712100
2College of Forestry ,Northwest A & F University/Key Laboratory of Economic Plant Resources Development and
Utilization in Shaanxi Province ,Shaanxi Yangling 712100)

Abstract; The WDA40 protein,also known as WD-repeat protein, contains 6-16 copies of the conserved domain,
starting from Gly-His to tryptophan-aspartate ( Trp-Asp, WD ). The WD40 protein contains numerous members and
composed a transcription factor( TF) family that plays important roles in plant responses to stress stimulus. Autophagy-
related protein is a type of WD40 TF involved in a variety of life activities such as plant growth ,development ,metabo-
lism and response to adverse stimulus. However,the biological function of WD40 protein , especially the autophagy-re-
lated protein,was analyzed often in herbaceous plants,and its role on woody trees(e. g. walnut ) remained poorly illus-
trated. In order to better explore the resistance mechanism of walnut tree to abiotic stresses ,here an autophagy-related
protein 18a(ATGI8a) gene that belongs to WD40 TF was isolated from Juglans regia L. (referred JrATGI8a ). The
JrATGI8a gene contains a 1371-bp open reading frame ( ORF ) that putatively encodes 456 amino acids,with a predic-
ted molecular weight of 50. 746 kD and a theoretical isoelectric point of 5. 97. The phylogenic analysis revealed that
JrATG18a grouped with the ATG proteins from Fragaria vesca L. , Malus domestica( Suckow ) Borkh. , and Prunus per-
sica(L. )Batsch. . The predicted three-dimensional structure of JrATG18a protein is similar to that of strawberry Fv-
vATG18a and apple MdATGI8a, implying that JrATG18a may share similar functions with FvvATGI8a and
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MdJATG18a. The 2090 bp upstream promoter segment contained several abiotic stress response cis-elements, such as

heat shock element( HSE) ,low temperature response ( LTR) , and salicglic acid (SA). By quantitative real time PCR

(qRT-PCR) ,the expression profiles of JrATGI8a in root and leaf were analyzed,and this gene was inducible under

heat ,cold ,drought ,SA ,MeJA , ABA treatments. These results suggested that JrATGI8a might be involved in the response

to abiotic stress in walnut,and possibly JrATGI8a is an effective candidate gene for walnut molecular breeding.

Key words: Juglans regia L. ;WD40 transcription factor;autophagy-related protein;gene expression ;abiotic stress

WD40 & H X FR/E WD # & & [ ( WD-repeat
protein) , 21 F & H 6 ~ 16 £5 DL Y57 Ik, 15 51
MH 2 R-2H %2 ( Gly-His ) 2, B A R- KA
W2 (Trp-Asp, WD) &5 21 . WD40 & [ fie R 7E I 7L
PRI G AT R, IZAATE T HERAY),
FEZ B AN b A R B (A B A
W9 B WDA0 3 112 5410 3¢ B IEAE S T
Yyiz i mRNA &M AL R F  JF G R
W AEFRERAE I WD40 2 R M R AR
Y& ik 2 B 45 R 22—, BAE 5295 (Perilla
frutescens ( L.) Britton )" | 3E B ( Malus pumila
Mill. ) ™ AR v 2 s e T BT 2RI ) ik
(1) WD40 3 ., JLLE4F K, A HF 5T R W WD40 &
F1Z 5 R AE A 9 e 7, 40, 2= 3% @ 1 5
BEARAE ( Gossypium hirsutum L. ) Gh-WD40 F& R 7E )
BT 2K &I Gh-WD40 GEVE R £5 A0 5 36
V7 -2 380 79 2 A 5 4 2 ) A R ( Nicotiana
tabacum L. ) PTG RIA MTTG2 J:R&H 5 4
WD40 Z5F38, M TTG2 FEAR (25 I e 344 fir &
5, H NeTTG2 R 1 A5 4 3R AR A R 58 U1 AR
FH PR 8 AR RS

H I Al 5¢ 25 H ( Autophagy-related protein ) /&

WD40 gy —28 , 2 5k ERK LT N
WA E A, AN, 40 M BT H -3 - R A
Y5 ATG3 AHEARFILAGUR T F RN Gesie' " 0sATG7
JEIKFE (Oryza sativa L. ) JGWIEZ5 A F H H I 44K A1
PERR BRI 6 55 19112 K3k 18 J 2 5 RT-PCR
IHTRW, 0sATG6 22 S AR A Y3 (B & A
F5) F R (L I5 ) R B A2 /N A ( Triticum
aestivum 1. ) TIATGS g5 5 T 2 M & & b 18 i
R B R WD40 & R ST LA B A Y K
FLEARBEY PR BT D ABFSE LI EE R
A BHE I Bk ( Juglans regia L. ) NEFFEIRH, 5
GEARAT 1 % A W AR G 8 1 B X (JrATGI8a) |, L) 3]
T3 A AR WA S 30 B 8 R ) R AR L
T JrATG18a BE K A=Wy 22 D RE , b 48 7 B Bk 4L
W& W AILEIAT R KR

1 MREAE

1.1 #ERZAE

DL 2 AFA: A B A Mk [ PR e G e v st . 1y
JHAEFALSG 42 °C (Rl 5 °C (fIRIR) T 5 (20%
PEG ) <2 mg/L 7K M& (SA) 0. 1 mmol/L JIii 75 IR
(ABA) J 100 mg/L ZKFiM (JA), 5 SA ABA
K JA Jiyia B0 P GEREAR BR A4 T 1L A T AL B, ELAE
JELIRTA) AR AR AT B AT R O IR AR TEAL T RS
FEAALBESIAE O h 3 h 6 h 12 h 24 h HURE, AR4b
PHAB IR XTI, 23 SIAC AR 4% Ak BRI [ 5 g AR A
W ARG RAET - 80 CUkA& M., B4k
BCE 3 WHE A EE AT 9 HRIE,
1.2 JrATGI8a EEMTEIES 31T

L WD40” g 5 B 1l 16 7 B A% Bk i s 4] v A 4R
WD40 FEDR FFARIE R HE T 7328, 28 Blast HEXS PR
Hrp 1 &8 T AWE A TREN 18a SEH, M s
JIATGI8a ¥ 17 43 #r, F ORF finder ( http://www.
nchbi. nlm. nih. gov/ gorf/ gorf. html) #i % JrATGI18a FEH
ATFRGEAHE (ORF) , HRAE ORF P 3 51 52351 4
JrATG18a-F F11 JrATG18a-R (F 1), #£47 PCR " 1%,
Y g aife s 5 pMD-18-T AR IE I b K
JAT T DHSa JESZ 25 40, 9 B0 PR 14 e B2 0 4T T T
PCR & i /¢ #fIk, #)FH Expasy ProtParam ( http://
web. expasy. org/protparam/ ) X #iIA ) JrATGI8a F&[H
J¥ 5 ¥F AR #F 47 48 B, K] BLASTP ( http.//
blast. ncbi. nlm. nih. gov/Blast)ﬂiM?r?ﬁu Iﬁ/ﬁf@kﬁé%,
HIH Clustal 3.0 B XA R R WD40 #E17HEAL
S A, i A plantCARE ( http ://bioinformatics. psb.
ugent. be/webtools/ plantcare/html/ ) 43 #7i% % K )3 2l
T & A AR e, AT Expasy o1 Swiss
Model ( https://www. swissmodel. expasy. org/interac-
tive ) P27 A1 AL, HEMIZ AR 1 ) = 2S5 AR
1.3 JrATGISa BERKIRIES

B &L RNA SR JH CTAB J7 542 5L, RNA £
DNA JH LB H 5 R PrimeScript™ RT reagent Kit
(CWBIO, HEo b e, i [E) Bf% 5% O eDNA, i B
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10 £% 5 FVESE RS 98652 7 RT-PCR ( qRT-PCR) FAR
B2, 2 (18S rRNA FEH) 519 [R1 §if fir ik ™', qRT-
PCR f# Fl SYBR Green Real time PCR Master mix
(CWBIO) #47, ¢RT-PCR E 1 5|4¥°A DL-F #l DL-R
(F 1), ERERMALE K Applied Biosystems 4= = 1

®1 RHARFASIY

Table 1 Primers used in this study

StepOne™ Real-Time PCR System, X FEF 4 :94 °C
A 30 5394 CASH: 12 5,60 CiR 2k 45 5,72 CHE
{145 5,45 EFR 81 CIAR 1 s, BRI 3 K,
SR 274 4O A AR A AR AT A ek
TP AR TN S L R B BRI 2R 1H

5% 4 FK Primer name

1E 5% Forward primer

S 514 Reverse primer

18S rRNA
JIATGISa-F/R
DL-F/R

5'-GGTCAATCTTCTCGTTCCCTT-3’
5"-ATGGCCACCCTCTCTACC-3'
5'-CATGACCACGATCAGAAC-3'

5'-TCGCATTTCGCTACGTTCTT-3’
5'-TCAGAAAGTTTCTTCTGG-3'
5'-CGAAACGGATCGCAGTTG-3'

2 FHRE5HMH

2.1 JrATG18a EE £ cDNA F 5947

DIRZAE cDNA S BiA , A% Bk % Sk 4l A5 32751 hy
WA, 22 PCR ¥ETEFEIRTS | 25 HIRAICE N 18a 3
B, B JrATGIS8a, JrATGISa KK ORF K 1371 bp
(E 1), gt i 2E A AL 456 NEIERR, 7> T8N
50746.05 D, BEiE S5 HL 250 5. 97, BLAST A& #iZ 3
DA 5 R Bk 3 R 21 B S5 XML_018979918. 1 il 3

H—2, ZEHEA S A WD40 repeat’ 5T 451
BT 2R 178 ~352 AR ZF (F 2), 55
% ( Fragaria vesca L. ) SES: ( Malus domestica ( Suck-
ow ) Borkh. ) 2Bk ( Prunus persica(L. ) Batsch) Ak
( Prunus avium (L. ) L. ) 55 B A 8T AL 2 (K]
3), dlid Swiss Model F& ¥ [ P LA, HEDN 724 F1 Y
—HEZE R ANET 4 B R, 5 R FywwATG18a L 57 2
MAATG18a [ FH =45 F AL, HED JrATG18a 5
FywATG18a J MAATG18a HA HIBITIfE

1 ATGGCCACCC TCTCTACCTT CCCATCCCCG
61 CCTAATTTTG TCACTCAAGA GGAACAGTCT
121 ATATCTTTCC GATCAATTGA TTACCAATCT
181 CATGACCACG ATCAGAACGC TAACCCTAAC
241 CCGCCAACGC TTGAACCCCA TGGCCATGGC
301 AAGCCGCATG ATCCACCGAC CCTGCTCCAC
361 GCCGTGGGTA CTGACTGCGG GTTCCGGATT
421 CGCCGGGACT TCGACGACGGE GGGGATCTCC
481 CTGGCTCTCG TCGGCGGGGG  ACCCCACCCT
541 GATGACCACC AGGGCCGCTG CATCGGCGAG
601 CGGCTGCGCC GCGACAGGAT CGTCGTCGTA
661 ACCGACTTGA AGTTGCTCCA CCAAATTGAG
721 GTATCCCAAC TGGCGCCGTC GTTGGTCCTG
781 CGGETCGAGC  ACTATGCTTC GAAGAGAACC
841 GCCTGCTTCG CGCTCACGCC GGACGGGCAG
901 CTGGTCCGGG TTTTCAATAG CATCGACGGA
961 GATAGAGCAG AGATCTACAG CTTAGCATTC
1021 AGTGACAAGG GAACCGTCCA CATTTTTAAC
1081 GAGAAGTCAC  GATATGCATC TGATTCTAAT
1141 TCTTTCATTA AGGGAGIGTT GCCAAAGTAT
1201 CGCTTGCCTG  AGGGTTICTCA TTACATTGTT
1261 ATTCTTGGCA  TGGATGGAAG CTTCTATCGC
1321 ATGACGCAAG  TGGAATATCA CAACTTTCTA

El1 JrATGI8a EEMFF % FEIER 7

CCCTGGCCTA ACCCTAACCC TAATCCAAAC
ATTCCCCTCG ACTCTCAGAA CGATTCGGCC
ATTGGATCCC ATGGCGACGA ACCTGACGAA
ATCTACAAGG CGTTTCCGGA GCCATATGAT
CGTAACGAGC AGCCTAATCC TAACATCCCC
CTGTCGTTCA ACCAGGACCA GGGGTGCTTC
TTCAACTGCG ATCCGTTTCG CGAGATCTTC
GGAGTAGAGA TGCTCTTTCG GTGCAACATC
CAGTACCCAT CAAGCAAGGT CATGATTTGG
CTCTCTTTTC GCTCCGACGT CCGCTCCGTA
CTGGAGCAGA AGGTCTACGT GTACAACTTT
ACCATCTCGA ACCCTAAGGG CCTATGCGCG
GTCTGCCCCG GGTTGCAGAA AGGACAAGTT
AAGTTTATCA TGGCGCACGA CTCGAGGATT
TTGCTCGCTA CGGCGAGCTC CAAGGGCACT
ACACTTCTTC AAGAGGTTAG GAGGGGTGCA
TCTTCAACAG CCCAGTGGTT GGCAGTCTCA
CTTAAGGTTA ATCCTGGATC ACCTGGGATT
CTTCCTGTTA CACAATCAAG CTCATCTCTC
TTTAGCTCAG AGTGGICGGT TGCACAGTTC
GCTTTTGGTC ACCAAAAAAA TACAGTGGTA
TGTCAATTTG ACCCACCAGT TGGAGGAGAG
AAGCCAGAAG AAACTTTCTG A

Fig.1 The ORF sequence of JrATGIS8a gene
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(A)

150 225 300 375 475

WDA40 repeat > WD40 repeat > WD40 repeat ——————> *
WD40 repeat < WD40 repeat >
WD40 Superfamil

(B) > > p y

1 MATL STFPSPP WPNPNPNPNPNFVTQEEQSIPLDSQNDSAISFRSIDY QSIGSHGDEPDEHDHDQNANPN 70

71 IYKAFPEPYDPPTLEPHGHGRNEQPNPNIPKPHDPPTLLHLSFNQDQGCFAVGTDCGFRIFNCDPFREIF 140

141 RRDFDDGGISGVEMLFRCNILALVGGGPHPQYPSSKVMIWDDHQGRCIGELSFRSDVRSVLRRDRIVVV 210

WD40 repeat

211 LEQKVYVYNFTDLKLLHQIETISNPKGLCAVSQLAASLVLVCPGLQKGQVRVEHYASKRTKFIMAHDSRI 280

‘WDA40 repeat

281  ACFALTPDGQLLATASSKGTLVRVFNSIDGTLLQEVRRGADRAEIYSLAFSSTAQWLAVSSDKGTVHIFN 350

WDA40 repeat WD40 repeat

351 LKVNPGSPGIEKSRYASDSNLAVTQSSSSLSFIKGVLPKYFSSEWSVAQFRLPEGSHYIVAFGHQKNTVV 420

421 ILGMDGSFYRCQFDPAVGGEMTQVEYHNFLKPEETF* 456

WDA40 repeat

A WD40 HIOEE MG 3 B WDA0 ZIEFR /A
A ;. The sites of WD40 domain, B :The distribution of the WD40 amino acids
2 JrATG18a EH K WD40 Z53E 53 7
Fig.2 The conserved WD40 domains of JrATG18a protein

9 MeATG 18a ( XP_021608872.1/Manihot esculenta )
88 HbATG 18a ( XP_021647869.1/Havea brasiliensis )
99 JcATG 18a ( XP_02082714.1/Jatropha curcas )

PeATG 18a ( XP_011010722.1/Populus euphratica )
W|7— PeATG 18a ( XP_011033573.1/Populus euphratica )
GhATG 18a ( XP_016717008.1/Gossypium hirsutum )

TcWD40 ( EPX95004.1/Theobromacacao )

CfWD40 ( GAV88954.1/Cephalotus follicularis )
CpATG 18a ( XP_021906746.1/Carica papaya )

24
AtATG 18a ( OAP01803.1/Arabidopsis thaliana )

VVATG 18a ( XP_002263976.1/Vitis vinifera )

McWD40 ( OVA14840.1/Macleaya cordata )
94 | NnATG 18a ( XP_010259661.1/Nelumbo nucifera )
JrATG18a

63

FvvATG18a ( XP_0042907.1/Fragariavesca subsp.vesca )

100 MdATG18a ( XP_001315836.1/Malus domestica )
67 | PpATG18a ( XP_007201081.2/Prunus persica )
100 [PaATGl 8a ( XP_021820005.1/Prunus avium )
CqATG18a ( XP_021763109.1/Chenop odium quinoa )

AIATG18a ( XP_016174738.1/Arachis ipaensis )
100 ’7NtATG183 (XP_016509716.1/Nicotiana tabacum )

I .
100 SIATG18a ( XP_004230220.1/Solanum lycopersicum )
0.020

3 JrATG18a 5 H B E B0 R st UM o347
Fig.3 Phylogenetic tree analysis of JrATG18a with other ATG18a-like proteins from different species



534

R IR S Ak WD40 5 R JrATGI8a R 4 5 I T3t 35 i) o7 983

B4 JrATG18a EH =44
Fig.4 The predicted three-dimensional

structure of JrATG18a protein
R2 JrATGI8a REFHHEZEINXIERATH

2.2 JrATG18a EEBZhF5

M\ NCBI 048 1 31 A% JrATG18a 3 H A IR %5
5§ 137 2090 bp B DNA &5 #6473 80 T2 W05
B225301, PlantCare U 7 | JrATG18a I 8 F
BT TATA-box .CAAT-box S54%.0> 5l & WL oci-Ab , ik
15 2~ 5 B e SR R AR DG AR FH oo
4, an o oo (HSE ) AR M e o (LTR) |
KB R (SA) e A Fi B2 F g ( MeJA) M Jj ot {4 45
(F22) M BAVEEE JrATGISa HEH 2 5 10 45 4]
PRIRETT .
2.3 AEEMIET JrATGI8a EE R RiEEN

i qRT-PCR £ AR 53 H1 JrATGI8a 5 PRI 7E A |
FE 3 ARG T 3R B KO, AR T

Table 2 The main cis-acting elements in the JrATGI8a promoter

AT e

Cis-element

BIG AR (TT)

Start site/bp ( direction)

SUTR Py-rich stretch

AACA_motif

Skn-1_motif

ARE

Box III

Box-W1

CAT-box

oCT
CGTCA-motif
TGACG-motif

ERE

GARE-motif
P-box

HSE

LTR

TC-rich repeats

400( = )/1147( +);
1479( +)/1475( +)/1487( +)/
1471( +)/1483( +)

1161( +)

660( +)

761( +)

107( -)

626( +)

578( -)
1251( -)
659( +)
659( -)

966 ( +)/1075( +)

1278( -)
788( +)

2749( +)

128( +)

135( -)

Fr3 Rtk
Sequence Characteristic
TTTCTTCTCT; T T R AR T
TTTCTCTCTCTCTC conferring high transcription levels
TAACAAACTCCA L RS gnE
endosperm-specific negative expression
GTCAT WRFLF A
endosperm expression
TGGTTT KA
essential for the anaerobic induction
CATTTACACT BEAEOLA
protein binding site
TTGACC HFFEST
fungal elicitor responsive element
GCCACT AR IEAE SO
CGCGGATC meristem expression
CGTCA SR T I 1
TGACG MeJA-responsiveness
ATTTCAAA AR
ethylene-responsive element
AAACAGA R RE 2R IR B
CCTTTTG gibberellin-responsive element
AAAAAATTTC FAJPp 3L ]
heat stress responsiveness
CCGAAA ARG A6 g
low temperature responsiveness
GTTTTCTTAC 77 T3 R J 360 0 i

defense and stress responsiveness




984 WO @ e BOR ¥ W 19 %
x2(8)
ICAE e LA (7 1)) 751 Tt
Cis-element Start site/bp (direction) Sequence Characteristic
TCA-element 401( +) GAGAAGAATA KA T ) 1o
salicylic acid responsiveness
as-2-box 110( +) GATAATGATG ZERE SR KOt N
shoot-specific expression and light responsiveness
circadian 116( =) /722( =) CAANNNNATC A=Wy
circadian control
I-box 61(-) GATAAGGTC S
Box I 967( +)/1076( +) TTTCAAA part of a light responsive element
CATT-motif 469( +)/680( +) GCATTC
GATA-motif 63/743( -) AAGGATAAGG
ATCT-motif 1245( -) AATCTAATCC
G-box 705( -) CACGTC
ACE 1110( -) AAAACGTTTA
TCT-motif 776( +)/989( +) TCTTAC
chs-CMAla 991( +) TTACTTAA
Spl 631( +)/711( -) CC(G/A)CCC

JIATGI8a FEHI M fi #4 J€ AR ThRe . 45

IR, JrATG18a FER BEDY = i | (LU 2 T S i 38 A
[) i i b o5 5, AN [R) Jolp 38 B[], 7 1 RAR v ) 2%
IR AEAE i 3 25 5 T [ — I i) e, AR i R AR
W B R IKE B 2540 KL T JrATGI8a FEIR 7
e T AP R 5 g 1 v LA ) 2R 5 M 2 Y
RIRFERPE(ELS) . BARRUL, 76 mik (45 °C)
T, JATG18a K5 K B 5 5 35, 76 M R 8 12 h
R, A R 2. 78 3% FE AR P 3k K R
Wi Fp 6 ST 0 iE K T B 58 AE 24 h d ok, ) R

i 0h =33h =36h ==312h =m24ph
A a B

~ w
T T
THIRHARRAA
ototetetetetetets 1YY
petesetetetetetets

o

%
XX

(98]

T
CRX
oot
dotede!

[
%%
;.‘0

%
a2

LRSS

The relative expression

<X X)
]
S
T
TR
590 %0
KK

o%

KKK
v

X
o2

o%ete%e%!

TR
XX

%
bo%

%
T
%% %%
X
2505
RRZS

%
X
SR

%%
SRR
{002

TR
R

6*:|0h z2a3h ==6h =312h =m24h

#iRoot

4.37 45 (K 5A) , R RE T, JrATGI8a FEHR il
Mo ) ek R AR s, JBRaE 6 h I e R i Rk
KB RAR, 4 R 4. 99 3% 111 7E AR A 5 /)N
EHIAE 6 h, ARG 32, 61% , e KAH H B AR
24 h, JXTHRAY 4. 24 {5 (I 5B) , TS Mra T, 78
i 3 h 15T, JrATGI8a B2 K 1 %% 55 K 7wk 3
TR T B3GR T X6 B 2 B30 B E) = T 3 h g
WBES, W6 h il 24 h BYFRBHE, 2008
XTHEFY 3.02 4% 3. 05 ff; b 24 h RIBFHE K, H
XTHERY 8. 32 f5 (K 5C)

. 0h ==a3h =36h E=312h =m24ph
C

10

a

IH-Leaf

A ERMNE B ARIRMNG  C T RN iR ER AT qRT-PCR 1) 3 WEE,
/NG PR RN AE Rl —ZH 2 rp A B B) s 2 T Y 22 57 P (P <0..05) . I

A :Heat stress,B:Cold stress, C:Drought stress, error bars were obtained from three biological replicates of qRT-PCR. The lowercase mean the

significant differences( P <0. 05) among the different treatment time points in the same tissue. The same as below
B 5 JrATGI8a BEEREIEEMAE THIRIEKE

Fig.5 Expression of JrATGI8a gene under abiotic stresses
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2.4 JrATGI18a ERE N R 5ME R RIFER
JrATG18a FE R 5 s 338 32 SN R o , B
WARBL T i) 28 KRR A SR B R bE (K 6),
SA WbIHF | JrATG18a FERTEM H [ FRIKTE 6 h ik
AR, X R Y 69. 73% 5 e KAATE 24 h, it BEEY
6.96 1%, TEMR PR LR E , Xt B 2. 13 ~
2.38 f5 (B 6A) , JA AbBET  fEMF R RIEE N7

8 —0h ==3h ==6h ==al2h ==m24h
B

AR AR

The relativc expression
N

[
T

—0h ==3h ==x=6h e=3l2h ==24h
a

bl
a S
oL A e e AR

T FEAR T Rk R AE VT FEIR AL, fEn
FIAR v 1 e K 2 3K /K7 43 30l Sk X R 4. 63 %
66. 10 1% (& 6B) . ABA AbFEF , JrATGI8a F&FEM:
FIVAR b () SR AR, R XET B 25 Folp 2 BeF [ ) F2E 4 7
Mo, 2 24 h IR B A KAE, 28 3 6 BRI 11,13 £
11. 63 f5 (Kl 6C)

4 —0h ==3h =z=6h eal2h ==m24h
B C
Vi 12F

10p

S N » N o)
T T T T

KX -
R0 IR
el

I Leaf

HRoot . D‘I“Leaf

A:SAAbFE B JA ZbFE;C. ABA 4bBE
A :SA treatment;B;JA treatment;C;ABA treatment
El6 JrATGISa HERFEMEAIE THIRIEKF

Fig. 6 Expression of JrATGI8a under hormone treatments

3 e

BAbRE 3R [ T R G 2 — |t A R
Z MR AT T H 1) B 2 — 7S X k2
DR E BAEEAR M, HOT AR R BRI BT Y 22
A, FREE PR 74 1) 2 G b i DX A A R < R
AR IET AL A A e il AR U
PR EEBA TR K R R
00 85 e ) R R DAL A9 0 85 o 7 ) RE ML A
PE T DU RAZAR ot ol o i E T B AZ A 7 M Y
SR g R T AR T H AT SRR
JSE53~F AL 5 e F)A9F 5 L A GE 324 030 ) B
FH ORI DR BE A 3 O ML PR R, ik 5 B AT 7 AT )
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