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@ E: N TIRFIKE MADS-box i i JE N TELE YRR A= M hics o B PR T, L SMV BB B2 A FiOR S BB, A
REZH FEfE GmMADS JE[H Glyma. 02g121500, #E47 A= W45 B 7 70 M A B 45 7T, [ IS DU AS [R]E BE 38 - Gm-
MADS JEPIFRIR AL . Z5 R W] : GmMADS S X 58 % ORF K 735 bp, 4ihh 244 DR IERR , pl 6. 68 , FHXS 731
ity 28.2 kDo HUE M FHIEIIEIN CDS JPHIFFAE 1 A SNP 2253, LRSI 022 52 . IR 3l 17 9 A0 15 B TR 36 i
BEICE AEPICR B & T E DR eV ZIMAAEHIDC . CmMADS SR B4 (BLEL B B T2 A5 40 4[] 5
FEPRREGOCRBOL . AN E AL 45 R WoR CmMADS TEAAEIRZ bRk, 2E2E{#v*rﬁ‘f$2§iiéj\1‘f‘ 7% GmMADS TEAE Y
Rkt o RO EAEM TS PUR IR 15 GmMADS 12 h ik i H 3% = TR i Ak 1138-25 1%
TR, GmMADS F23K4E 2 h L3 s 3B mh, GmMADS 3ik4E 1 h T JF$HJJJ_HT GmMADS FKikAE2 h P, &
WFFERS T — 2 7 Wi FE D DI RE | B W2 DA 7 ) P2 DR S0 TR 35 4 73 BIL ) A T 2 S

KR : K25 GmMADS 5 AR T 5 W AR E 7 5 K EAEM i 3E (SMV) 5 {EA= P i

Cloning and Expression Analysis of Soybean Stress-tolerant Gene GmMADS
REN Qiu-yan, GAI Jun-yi, LI Kai

( Soybean Research Institute of Nanjing Agricultural University/Key Laboratory of Biology and Genetic Improvement of Soybean, Ministry of Agriculture /

National Center for Soybean Improvement/National Key Laboratory for Crop Genetics and Germplasm Enhancement, Nanjing 210095, China)

Abstract: In order to explore the regulatory role of soybean GmMADS gene in biotic and abiotic stresses, we cloned gene
glyma. 02g121500 from SMV resistant and susceptible soybean varieties. We analyzed the gene structure with bioinformatics,
analyzed the expression characteristics, at the same time, we detected the expression of the gene under different stress. The
results revealed: Gene glyma. 02g121500 consisted a complete ORF of 735 bp encoding 244 amino acids. The theoretical
isoelectric point is 6. 68 and the relative molecular mass is 28. 2 kD. The sequence alignment showed that there was one SNP
difference in the CDS sequence between the resistant and susceptible varieties, and there was no difference in the amino acid
sequence. Its promoter sequence contains a number of cis-acting elements such as defense and stress response elements, plant
hormone response elements, photo responsive elements, and so on. The homologous genes in the species such as pigeonpea,
peanut, cowpea and lupin were closely related. Subcellular localization results showed that GmMADS was expressed on the
nucleus. Tissue-specific expression analysis showed that GmMADS had the highest expression in flowers. After soybean mosaic
virus inoculation, the expression of GmMADS in resistant Kefeng 1 was highest at 2 h and significantly higher than the
susceptible Nannong 1138-2. The expression of GmMADS was up-regulated at 2 h at low temperature stress, the expression of
GmMADS was down-regulated at 1 h under salt stress and down-regulated at 2 h under drought stress. This study is important
for the next step in analyzing the function of this gene and elucidating its molecular mechanism for regulating soybean disease
resistance and tolerance.

Keywords: Soybean[ Glycine max (1. ) Merr. |; GmMADS; Cis-acting element; Subcellular localization; Soybean mosaic
virus (SMV) ; Abiotic stress
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KGR B F I R 3 R R TR,
KEMAERKEE Z RN 152 SRR o 8 B 5 A
Plae LA K B 5 A ik aE 9 52 M . MADS-box %%
SRR F R h) ALY B A i K & B AR
AEEMEM, EES 5B R Y 0 R
S EREREE W ET WG LR
KED MADS-box £ 4 ANMEAE DR, A N K
wid] C K ¥, ‘B {14 MADS-box (M) | intervening
(1) . keratin-like ( K) . fll C-terminal ( C) 2% #4 35§ ( [&]
1), MADS-box J&[H (4 FRAE7E T A7 7E 38 FRF 1) DNA
LhEAAE R 3 MADS-box (M) , M 45443k 11 35 DNA 5
AR B PR XS i ) CC(A/T) GG G4 &, &
He MADS-box #H H B9 — R4k DL K& & & i
P

— 38 MADS-box % [H (1) 23k 7] g 52 2 &8, + 5
FFES a2 3E A= By e po s ldn, 78
i, MADS-box J:[K TM4 'TM5 ' TM6 Fil TAG1 {3
IRTEARIE TR IES N . ZEdIEg I rh AGLIT JEIH
TEZS 1 Wit J5 ik B . KR, T A
MADS-box JEHFER b TRl N R 22 5%
B, A 3 AN TEBL K A ER A T RBLF Y
Fh, OsMADS26 13 ik 4551 8 ™ 5 1Y T 5 R Al it
M- FEAEY ST, FE— B W 5R R B OsMADS26 5
PR 500 608 51, Zhang 2617 SEI T4
B MADS1-H,0,-NO &2/ % £ Fh harpinXoo fi
RN, AL AL G A | 2o R 41 6 A8 T B A
FHOCHEE R ik, R W] MADSI £ o e 55 224 H L A
T HHE XS harpinXoo (1) B fH Jz i, 3 4t 25 5L 3 B
MADS-box %K ] BE7E A 4 X A= 4 A EE A= 4 16 11
P R SRR

KR BE 1 5 0% K T 5K 518 &
(SMV) I B A KL, Wang 250 DIBLF 1 5 x B
A& 11382 [ F, BEMR (156 4~k ), RIL #E{K (184
AR R FRGL F, BER (181 NI ZLA tk) bt
B AR 15 XF SC8 Btk I A Rse8 A6 4 1 7E
K 2 B Yo ik 125 200 kb 1 IX 8] P, GmMADS
P F B RE N X BEE A o Zhao 25 IBLE 1 5
R4 1138-2 1y F, BEAAR (2 12250 kk) bk, B i
PUrE Rt — K E i K E 2 Stk 14
40 kb X [H] , GmMADS 2 P AEE i FE I 22—
eI K . GmMADS F PR v GEAE K G0 | it 381
R EHEREAEH.

AW NEFE 1 S g 11382 hsa g T
GmMADS FER I 347 A W05 B 2% 43 B L W 40 i 2
DAY (SMV) B AE A=Y hae T i 23k 938, 48 5%

K5 GmMADS F& R 78 K 50 Kt 95 A= 9y W ia 1

Ry Ihhe.
MADS-box
domain K-box
T C-Terminal
I region

E 1 MADS ERFZMEREE
Fig. 1 Domains of the gene MADS

1 HR5HE

L1 8
1.1.1 #h#Hs5 SMV 42 KT SMV i ff
FEE 15 8 SMV i A g 4R 1138-2 40 FEAS [ 4
( Nicotiana benthamiana) 1 SMV ¥k % SC8 ¥ H &t
N A LR B R o it
1.1.2 #H AR5 E#k TA LREZEK pMDI9-T Vector
W& [ Takara 28 5] 5 AT1384& pDONR221 1255 844
pGWBS5:: GFP Vector (BRI} A HAR) o A 250 %
PRI s KA FT 5 ( Eschrichia coli) DH5 o J&& 2 75 40 M
W H Tiangen 2\ 5] ; MR Ja AR ¥T & ( Agrobacterium tume-
faciens) EHA105 J&5Z 35 AN 1 AR S50 % AR AF
1.2 FHik
1.2.1 X & GmMADS % B %% H Total RNA
Kit( 2 4 it 20 ) $2 BOM 4 &4 RNA; f Oligo (dT)
primers F1 PrimeScript TM U 1st strand cDNA Synthe-
sis Kit( Takara) #£17 ¢cDNA 28 —4510 & hl, M ¥ AT
IHREAIE B 25 15 K3 2 2% i DR A R 0
soybase ( https://soybase. org/gh2/gbrowse/gmax2. 0/)
foe e 5L K 5145 &, AR Primer Premier 5. 0 78
UTR XiHHE 519 (R 1), % BE M N Tubulin,
IR 1 S FIEg 4 11382 ¢DNA N#ifr, JH Prime-
STAR® Max DNA Polymerase ( Takara) 34 GmMADS
(Glyma. 02g121500) g fith X ¥ 51, ¥ 9 14 1) PCR ;=
Yyie 43 T BT AL B R AT DHS o 1, PRI
B pEREEAT PCR AN I 38 1T AE 4 28 v I Py S
1.2.2 X8 GmMADS kB 73] 89 £ 15 & 5 547
fdi ] Bioxm2. 7 X 5e R GmMADS #4777 31 L
XF, Ay BT JEk S R 2z B LR CDS JP 81 K S LR Y
B2 55 A ProtParam 7528 B4 (http ;. // expasy. org/
tools/protparam. html) 43 ¥ GmMADS 3 [X] it 4 15 &
1B Y BAE 1 5T ) DNAMANTM %44 ( LynnonBio-
soft version 8. 0, Pointe-Claire, Canada) 3472 Z M2
FEALERS s I MEGA 7. 0 BfEgE4T RGe etk oA, fd
JH neighbor-joining 8 Z% 16 AL HE A AL 1) BE PR (R
FI1 0004~ 5| 5 8 52 1Y 22 B0 W 3380 5 i L Gm-
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MADS & 7% 5 (ATG) 1372 000 bp i) DNA
%), H PlantCARE ¥ 28 # 4 ( http ://bioinformat-

ics. psb. ugent. be/webtools/plantcare/html/) 3 7 J&
T IEIN T

F1 EREZE.THAEES.QRT-PCR 5|4

Table 1 Primers of gene cloning, subcellular localization, qRT-PCR
ik Jithl FEAI(5' -3")
Useage Direction Sequence(5' -=3")
S R F ACAAATAAGAGGGCAGAAGGG
Gene cloning R GCCTGTTCTTGTAGGCCAAG
STV 248 iE 5 Ao F GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGGGTAGGGGAAAGGTGGAGC
Sub-localization R GGGGACCACTTTGTACAAGAAAGCTGGGTCGTTCATCCATCCATTCATGAAT
et hk PCR F TAGGGGAAAGGTGGAGCTGA
aRT-PCR R TCAGGTTGGTGCTGGACTTC
Tubulin F GGAGTTCACAGAGGCAGAG
R CACTTACGCATCACATAGCA

TRIZHIR Gateway J5 kK71,

The underline indicates the joint sequence of Gateway.

1.2.3 K % GmMADS ¢ & taf %45 F|H] Gate-
way J7 vk 2 20K pGWBS: : GFP 4 #2741 i
FEIRNA FRIKEAR . £ GmMADS 1 W s | 5 2%
IRBEYIAL S E 8 — 3 i 42k, RBRZ R F X
P51 (1) AL 0 2R R Al % A
AT EHAL05 J&Az 840 rf, F 545 25 mg-L™'
F A 50 mg- L™ RAREE ) YEB P-4 L1537 5w
Rt , 2 A o 1A 1 B o o 2 0 9 A A, TR
FES A FIRE R L A F-HiA: 2 (100 mg-L™")
YEB AR K 77 5 v, 55 97 2 0 EUH (0Dgy, = 0.2 ~
0.6), BLE LW, IMA S mL B SR HIA, b
T IRAM T HCE 2 ~3 hy PR R AR B 0 ik
BT HBATE 2 h iz et ST S Sl 2
) (3 = SR PO it 1 miL S g R ) S T
PRI, 2 ) DA R 35 T 3 S AR R o R B
IR LS, SR G TS 7R % b 48 ~ 72 h 7ROk 3:
RAE W HBE (Zeiss LSM780) T i#f 17 WL 22 Jf- 411 I
oK
1.2.4 X 2 GmMADS R &4 48 22 4% 5 M 3K - H7

TEREAE IR A 1138-2 (AR 25 b A FN4hJ24
L3 NEYFEL, WABKEHRAT -80 CiK
o BT R AU B RNA, &L RNA S 5%
WA E (B ) #1755 — 8 cDNA 19 & Al
(Vazyme) ,2k ] qRT-PCR J5i%, LA ¢DNA Jyfsitl , %
1+ GmMADS FnNZ 3 A Tubulina( GenBank 255,
AY907703 ) By4E ST 19 (3£ 1) , 934t GmMADS x:
AR LR ) FRIR K D0 E 7t PCR A 5
(20 pL) :2.0 pL ¢cDNA,10.0 plL 2 x SYBR qPCR

Master Mix, F-primer Fil R-primer £ 1.0 pL,6.0 pL
ddH,0, W AEFE R :95 CHiAEY: 3 min;98 C7Ax Pk
15 5,58 “Cilk 30 5,72 “CHEAH 30 5,39 PMER,
AT 3 B, BT PCR ALERBL S
Bio-Rad CFX96, SYBR qPCR Master Mix [ F
Vazyme , i FIARXS 2 5 (2 7%%) Jrikit53 qRT-PCR
EE R S
1.2.5 X 2B KA GmMADS 0 2 SMV # 59
RIEGHT KGN 0 2% T B M
T FLIJEIT 5 $A SMV Bk & SC8, IR Ak 2 A il
BAETR 22 W A B Sy %o B, 2 b S A AN [) BT A
(0,1,2,4,8,12,24,48,72 F1168 h) REEFEMT H;
3ANEY A S BRIBUE RNA, JEAT 55— 5% oD-
NA &%, FIF qRT-PCR J5 &, UL Tubuline NN 2
BELA, 23T GmMADS TEA RS it b P AN [R] I a] A4 5%
SL.yig
1.2.6 K2 GmMADS @ 5 4F A 4 Wit 0 K3k 57
AR 11382 AR TR AL 4840 301 1%
BHE(ER 10 em) th, B TORIBSRAE AR, &
PEAE 25 C/p0 21 “CHR BEDRIR, 75 % AHX I AN
16 h JEIE/8 h JRIGOC WA, B E 3 MAEAY
B AL B Vo A B R = R AR R T 4 C R SR
R FhAb L, = S R R T R S Y 172 Ho-
agland F1853% 1A 200 mmol - L™" NaCl % ; -5
AP A A RS TR S Y 1/2 Hoagland
TR SR SRJE A 20% PEG-6000, 3 kb #4351 F
0,0.5,1,2,4,8, 12,24 h B, 3RELE;LIO0D
AEBRAE R B, BRBUIT R ZH 210 5 RNA #1750 —
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5 cDNA A 1. DL cDNA #5811 GmMADS
FNZH A Tubulina WS ESI (R 1), FIH
qRT-PCR 7343 HF GmMADS 1€ A [R] B 7] 45 1) 36 1%
T

2 HRE5SH iy

2.1 XE GmMADS EE M TEE R F 5 k3¢
BLE 1 S Mk 11382 GmMADS Kt [H 58 %%
ORF 1 ¢cDNA F Bt PCR ¥ 34k &5 R anil 2 fiis,

M :Marker DI2000;1 . R} 1 552 . Fi4k 1138-2,

CDs éﬁ 735 bp, gﬁﬁ% 244 /l\/ﬁ%ﬁﬁ,pl 6. 68 ’*de‘ M: Marker DIL2000; 1: Kefeng 1; 2: Nannong
S F ek 28.2 kD, Bl 1 5 5Eg4& 1138-2 CDS 113822
JFHIAE 324 bp AbFEAE 1 A~ SNP 2253, (41 AERR B2 kE GmMADS £ PCR ¥ {8 &14
(K 3), w2, TR 2 B 2 e i 21 3L Fig.2 PCR amplification products of soybean
FRINE 3 AN T, BT L) dsc 2 g i) 110 28 SR TR e 1) e GmMADS gene
ZE5(FE4) .

Kefeng 1

NN1138-2

Kefeng 1

NN1138-2

Kefeng 1

NN1138-2

LT B T G AAGCTARMATCCAGAGT TGAGGC ACTACAGC ARAL BT ARAGARACCTCCTTGGGGARGART TGGAGC ACTTAGACGT TAAGGACCTTGAGE
ININS B H S T3 A GC T AdAATCCAGAGT TGAGGT ACT ACAGT AMACBC AAAGAAACCTCC T TGGGGAMGAAT TGGAGCACTTAGACGT T AMGGACCTTGAGT

G V- N S T T GAACGTCAGC TGGACTC T TCCCTGAAGC AAATC AGGTCAAACAAGAC ACAACAMATGC TCGATC AMCTCGC TGAT TTGC AT AGAAAGGANG
NI O R - T TG AR GTCAGC TGGACTC T TCCCTGAAGC ARATC AGGTC ARAC ARGAC ACAAC AR ATGC TCGATC AACTCGC TGAT TTGC AT AGARAGGAAG

Kefengl GATGCTAC GACTAAC. CCTGAGGAACAAGTTG & C G CTTCAMCCAACATG
ISR RSN 5 TGO T ACTGGAGACT AAC CCTGAGGAAC AMGT TGGAGG A TGTAGCCCTTCAACC AMCATGGGARMC T AGGGAGT ARAATGCT

|05 2 V-8 W™ AT AT A AT TACC ACCC T TCCC ARTC AGAGGGAT ATTATGAGAC AGCAC AT TGC AACAGT ACATTGCGAATTGGCT ATGATTCT TCAGGGTT
NIRRT A AATTACCACCCTTCCCARTCAG GATATTATGAGACAGCACATTGCAACAGT ACATTGCGAATTGGCTATGATTCTTCAGGGTT

Kefeng 1  [I¥%es CTCAGCCCARAATGCTAGTGARTTCATGAATGGATGGATGAACT A4 JIWRRY
NN1138-2  (¢eI¥te GAACCTCAGCCCAAMATGCTAGTGAATTCATGARTGGATGGATGAAC T A IR

3 piEkmTHE GmMADS CDS 735 tb 3t
Fig. 3 Sequence alignment of the GmMADS CDS between resistant and susceptible varieties

Kefeng 1 NGRGEVELERTERFTHRAVT FARRENGLLEFAYELSVLCDAEVAL TTFSHRGELYEFCSGHSMAKTLERY|
NN1138-2 3R

Kefeng 1 CSYGALEYQHRPETETQRRYQEY LELESE QRNLLG {DLEQLERGLISSLEQT RPN
NN1138-2 CSYGALEVQHAPETETORRYQEY LELESRYEALQQTQRNLLGEELEHLDVEDLEQLERGLDSSLEQT RSP

Kefeng 1 y 210
NN1138-2 210
Kefeng 1

NN1138-2

B4 HEMRTE GmMADS SERFF 53T

Fig. 4 Alignment of amino acid sequences of the GmMADS between resistant

and susceptible varieties
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B

1

2.2 K= GmMADS EEWNEMERFEDT
2.2.1 K& GmMADS R iR k& B &9 R AR5 5] st
X NCBI %048 £ 19 Blastp #E1798 4, GmMADS 4
ER T 51 52k H K ) GmMADSI ( GenBank % 5%
5. XP_003518786. 1) #H{LL & Ky 95.12% , 5 #& 4=
AdMADS ( GenBank %55 . XP_015965820. 1) {1l
F*‘Fj\j 84.36% ; 5 38 & ¥ ApMADS ( GenBank % 5%
5. XP_027362769. 1)$H{1qu 92.18% ; 5 K& Ce-

MADS( GenBank % 5% 2. XP_020213192. 1) #f{0) )&
1 91.39% ; 5EIL 5 VaMADS( GenBank % 5%5 . XP_
017426583. 1) F{BLSE K 94. 26% ; 5F i 5. LaMADS
(GenBank % 5% 2. XP _019461015. 1) A {1 & H
81.97% , ¥ GmMADS %15 MADS & 1405 i H:
BT AL, &I GmMADS A7 REIE T MADS-
box £ kIR A K 1. K Al C 5403k (1 5) .

GmMADS 100
GmMADS1 100
AdMADS 100
ApMADS 100
CcMADS 100
VaMADS 100
LaMADS 100
Consensus

GmMADS 200
GmMADSI1 200
AdMADS 200
ApMADS 200
CcMADS 200
VaMADS 200
LaMADS 197
Consensus

GmMADS 244
GmMADSI1 246
AdMADS 244
ApMADS 244
CcMADS 240
VaMADS 244
LaMADS 241
Consensus

BAANRIZR : MADS-box Z5K3; 2160 N IR TS5 M0 2% PRI 6 . K-box Z5K38; 2560 T Rk C 2543,
Black underline; MADS-box domain; Red underline: I region domain; Green underline: K-box domain; Purple

underline ; C region domain.

B S GmMADS 5EXERHEEHMEREENIERF X

Fig. 5 Alignment of amio sequences of the GmMADS
2.2.2 X2 GmMADS FlRHA& B 69 % Gt b7
RS LT, Pl GmMADS 5 EAEY) MADS
A Z BB T oA &R, 4521 oK . GmMADS
J& T MADS-box % 5 [N 1 5 ) SEP W4 (1€ 6) ,

62
93

44

with its homologous in soybean and other species

SEP J 5 ABCDE AL ™ . GmMADS
B T SR RIS A 2R 4 00 R AR H R LA, 1B
SR AR LR PR S AR R b i [a) R PR 5

Arachis hypogaea developmental protein SEPALLATA 1(2)

Arachis duranensis developmental protein SEPALLATA 1-like
Arachis ipaensis developmental protein SEPALLATA 1-like

99 Vigna angularis MADS-box protein CMB1-like
: Glycine soja MADS-box protein CMB1-like(2) -
o0 43 Glycine max MADS-box protein CMB1(2) ?
£
Vigna radiata var. radiata MADS-box protein CMB1-like &
85 499|E Vigna unguiculata MADS—box protein CMB1-like g
70 36 Phaseolus vulgaris hypothetical protein
Lupinus angustifolius MADS-box protein CMB1-like

cine soja —box protein —like
— Glycil jja MADS-box protein CMB1-lik

Cajanus cajan MADS-box protein CMB1

66— Glycine max MADS-box protein CMBI

Abrus precatorius MADS-box protein CMB1-like
| P P!

al protein SEPALLATA 1

dev

42

TEBA G 3 bR

Bootstrap values are indicated at each branch node.

57K Bootstrap {H .

SR
Arachis hypog

B 6 GmMADS EHERZE T LK

Fig. 6 Phylogenetic analysis of GmMADS with

its homologous in soybean and other species
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2.2.3 k2 GmMADS kRt 25T A5\ o H A
FFHN T R MR 2 FR %R 3 IR S AL
£ LA B IR e SR i TATA-BOX 45 i HLid £
V2 5B D RE AR OC R XA F oo, an iy T AN
Jigp 38 i 3 TG4 TC-rich repeats A1 ARE , A 4 184 2% )i/
ZI6fF ABRE ., P-box Fil TCA-element, Y& v 2 JG {4

AE-box . AT1-motif , ATC-motif ., Box 4 . G-Box, GA-mo-
tif , GATA-motif , I-box , MRE , chs-CMA2a f{I TCT-mo-
tif, LUK K PR e 35 A= B 42 0 AF GCN4-motif, -
BEAT UL, GmMADS ARAT il 82 5 K 5 15 TLA 38 J2
WA R A KRB iR

&2 GmMADS EREE#FHFIRX AT R EIhEEH

Table 2 The cis-regulatory sequence and function prediction in the promoter of GmMADS gene

PATE IOl g N2l T 2 e
Regulatory sequence Position Core sequence Predicted Functions
ABRE +834, —1080 ACGTG I T O T 2
AE-box +1469 AGAAACAA S 37 R
ARE +826, +1380 AAACCA I AEU0 5 F: oe
ATI -motif -1127 AATTATTTTTTATT S 3 A
ATC-motif -1617 AGTAATCT JeRE & A
Box 4 +206, + 1124, +309, —239 ATTAAT SR AT
G-Box +1080, -833 CACGTT JER BT
GA-motif +11 ATAGATAA i B B
GATA -motif +1881 GATAGGA S 7 A
GCN4-motif +1609 TGAGTCA JRL 230 T 75 1 4 e
I-box -943 TGATAATGT i BT B
MRE +159 AACCTAA LI MYB 254137 15
P-box -2120 CCTTTTG IR R WA N IT
TC-rich repeats —46 ATTCTCTAAC 555 T3 R Hip 3 g o G A
TCA-element -150 TCAGAAGAGG TR L T
TCT-motif +1659 TCTTAC S SR A
chs-CMA2a -1931 TCACTTGA S 3 A

2.3 KE GmMADS #9288 7€ {ir
R PR R 3 2 R e AL B R AT T b TEAR
FRAR - P 3 B2 240 Hp R AT il 5 2 1 R BRI 22 0K,
JEHL R AR BB B - Bl S 2 1 pGWBS: 2 Gm-
GFP

pGWB5: : GFP §

pGWBS5: : GmMADS

MADS eI b R I 5OEA5 5, i 25 2 pGWBS
©GFP RIAHY GFP 3 H 728 20 i (40 i R 40 i

JRANZARMIAZ ) HRERA ik, ] GmMADS J X 1 4
MR ERIB(E 7).
Chlorophyll Bright Merge

7 KE GmMADS W4 i 5E fi
Fig. 7 Subcellular localization of the GmMADS
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2.4 GmMADS ERHARBREREN B GmMADS B4k i

AR IR 7 B, SR as.
1138-2 i GmMADS SEIH7EAR 25 I 16 49255 38 540
BRI B, SRR GmMADS (a4 B £ 30
GUhFikE R RE, e Rk e, Ko ool
EW TR, R A A (9 8) BS L0 l
2.5 XEHESM GmMADS K SMV 5K % 05

&SR %
Root St em Leaf Flower

W9 Fros  BHE 1 S h)th GmMADS 133k
HE TR AR 11382, #:Fh SMV Z 5, BLF 1 Srh

2121 Tissue

CmMADS ({55 7E 2 h KBRS 0B 28 Ty 8 GmMADS EERALFRERIESN
] TR 4 1138-2 Hh 4% i ) A5 6 1 5 A5 4k« 12 Fig. 8 Tissue-specific expression analyses

*EFZ h{b‘L )_TC ﬁ%‘%L%ﬁﬁ%‘ ;H_E'zl _5‘4@%—‘[_33‘[: of the GmMADS

A 11382, R WIRLFE 1 5 REPR I i SMV (1412

12
*x ® £ 315 Kefeng 1

10 = B4 1138-2 Nannong1138-2

AEXT R K
Relative expression

Oh 1h 2h 4h 8h 12h 24h 48h 72h 7d
i E] Time

T FIR P <0.01 KT IR B 2 5
* indicates extremely significant difference at P <0. 01 level.

B9 SMV FEETHEMEM GmMADS KFRiE ST
Fig. 9 Expression analyse of the GmMADS between resistant

and susceptible varieties

2.6 KE GmMADS Wz iE4EYMEIRIE ST GmMADS WIFEIRAE 2 h KB & ik, Z BT, 12
RIS, FHF 1 %5 GmMADS (3357E 2 h KB R IRWEAR, BE S HOCT B LA B 45 R UEH
R, G SOT 4R T ,24 h SOT 4R BI04 GmMADS 7edt AT AR A )5, iRk I g
S, GmMADS IR TR, 1 h IR B, R )n F7eMk, RIUNZE N e ma W AR A i, 72 5
B TR E, R Ja M TIERAE: TRAAME,  KREPiEEmME s BAE 2R (15 10) .

()

A B 25 3.0
10
g g 20 £ 25
i g £ 20
o (3} o .
X E 6 i g 15 & &
=1 1 # 1.5
®e ® e 8
22 4 zg !0 2L 10
e X o5 2 s
[==1 == =<1
0 0 0
0051 2 4 8 12 24 0 05 1 2 4 8 12 24 0 05 1 2 4 8 12 24
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