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GmAGBL1 plays a positive regulatory role in soybean defense
responses
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Abstract: Heterotrimeric GTP-binding protein (G-proteins) complex, which consists of Ga, G
and Gy subunits, plays critical roles in defense signaling. Arabidopsis genome contains only a
single GB-encoding gene, AGB1. Loss function of AGB1 in Arabidopsis results in enhanced
susceptibility to a wide range of pathogens. However, the function of soybean AGB1 in
immunity has not been previously interrogated. Bioinformatic analysis indicated that there are
four GMAGB1 homologous genes in soybean genome, sharing homology of 86%—97%. To
overcome the functional redundancy of these GmMAGB1 homologs, virus-induced gene silencing
(VIGS) mediated by the bean pod mottle virus (BPMV) was used to silence these four genes
simultaneously. As expected, these four GmMAGB1 homologous genes were indeed silenced by a
single BPMV-VIGS vector carrying a conserved fragments among these four genes. A dwarfed
phenotype was observed in GmAGB1ls-silenced soybean plants, suggesting that GmAGBI1s play
a crucial role in growth and development. Disease resistance analysis indicated that silencing
GmMAGB1s significantly compromised the resistance of soybean plants against Xanthomonas
campestris pv. glycinea (Xag). This reduced resistance was correlated with the decreased
accumulation of pathogen-induced reactive oxygen species (ROS) and the reduced activation of
GmMPK3 in response to flg22, a conserved N-terminal peptide of flagellin protein. These
results indicate that GmMAGBI1 functions as a positive regulator in disease resistance and
GmAGBI is indispensable for the ROS production and GmMPK3 activation induced by
pathogen infection. Yeast two hybrid assay showed that GmAGBI interacted with GmAGGI,
suggesting that an evolutionary conserved heterotrimeric G protein complex similarly functions
in soybean.

Keywords: GmMAGB1; guanine nucleotide-binding proteins; virus-induced gene silencing;
defense responses; reactive oxygen species

ST =BIKGEARM I NMAFMTRE o,  AGG2 il AGG3)!'™, Ga WA HER GPAL FE K4,
BNy B Ak, H G A1 Gy AahER.  @© &AM T IE M A Go (XLGl . XLG2 F
TRk, BAAyEnUY, mEAZAKRER  XLG3)TY, KEERHAIKMSARE G EI1H
B EERTFIGE SRS RS OiEYh ) HEENHEY, A 4 1 G, 4 4~ GB 110 4~
FSERIR G EBAABEAES EAL, FEHAHE Gy MY G BAERZESERRE R L
A AR SF R VE ML . R TF RN P gmts  EEEEMEACY. SR E A gRig k2 800 4
141~ Go (GPA1) .14 GB (AGB1).34-Gy (AGG1,  H 5 I 4% 4F ik 5 ¢ [ T (guanine nucleotide
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exchange factor, GEF){EVER) G & {HEZ K
(G-protein-coupled receptors, GPCR)*™, {HAE#)
FEH IR L LR A GPCRs! ™ R HIAY
Yk G EPE SIS LT AT RE 5 sh WA e A
[ Kb R, A5 2 KA AE ) 32
IR I8 i (receptor-like kinases, RLKs) &k #4#& 5
Y GPCRs [R5, FLRN IR 4t i &1 42
PR S15B% G |E, SRE RS T80+ M
T P g S g o2

SRR G ETEYIWN Jy T K45 E B
YEH . #IREIT AGB1 MRE % AR (AN 45 B
T B A 4 2 2 B v B AR, RS I G R
Z: 5 2 Jy % 41 Bl 58 1 (programmed  cell death,
PCD) i Jit {4 AH 5 43 15 X (pathogen-associated
molecular patterns, PAMPs) 5| & Y & 1 &
(reactive oxygen species, ROS)HI =4 M2 54
W0 A S, (R AT el iR AL G = S B
Je it WIEGTF R 3 A4S Gy W HEAY S is Sk R
AGG1.AGG2 il AGG3 Z [H[ /- TELIRETUAY - aggl
8¢ agQ2 FL 58 AR AR I A 18 SR A A A 7R
T B %2 P39 (H agglagge U5 A% A Al
agglagg2agg3 — ZE AR AN Jir 1A Ay UM A TR
WSRO EIRGEIRRI] G O A IR XA
Yt E AR, MY R i i .
SR SRR G A AR T NADPH 4
LG ROS 9 A= W5 LT 2 55 H 52 Bl 480 [
Juj [1:20-21,23. 293037391 3 o il e AR SR AE A 80 S
Y5 PR B AR S 1 2 — P, R+ ROS
A F2 B2 e 6 T B ) NADPH 4 {L i
A RAEARTE B, RIS NADPH ALl
H 10 4~ 3% (RbohA—RbohJ)4 i [ & A 410
Hrf, RbohD Fl RbohF Je:3j 5 i (7 YL 175 3 45
ROS A B Z LM JEG ST agbl 28454
g2 ZEAR AN agglagg2 XA AR Hy flg22 \elf18
F chitin 45175 3G B I 4 e 1202127,
HXE T A B A AT R PO i BRI 278,
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XELZE LA RLKs F G 2 FIVE A F IRl —fe
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M EEREEAEA, M T e iR,
AN TG sh AR P PR A e T s IR B A
ROS A AR 1) 41 i X #1558 iy 301 g g 25 14244

RAMKI TR, G E 1F1 AtRbohD 5 AtRbohF
YEFRFR—{5 58+, AtAGBL % AtRbohD #ll
AtRbohF HA FAER, —J51h, A4 i i
P S AL G A BRI I ik At R, B 3 B A AL
Ho AHY)— BLZHIRE B i A ARE 25 6 AR
1L, BREEIEMAGR AL, ROS M55 — (5 mli%
6 Ca™ il R Ca BINR, 1M Ca® P I
AR AL, BRI R AR,

IRIT AGB1 LIfgile A2 MPK3/MPK6
(B0 , (HFER T MPK4 (305", F9] AGBI
2 5AKH T MPK3/MPK6 {HAR#i T MPK4 1Y
B 4 o L I+ MPK4 E F T MEKK 1-MKK 1/
MKK?2 (1 Fif, 7EBE B Ak s d e e
{H & I mekkl 5 mkk1/mkk2 27281k f1g22 firigs
F A ROS FFRZ 520, Ui AGB1 1R AT fig
W5 T AT MPK4 17 A2 B8,
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FIBIFSE , (G HAE K G A WK 4 o A
Bt 5% R 2 98 30 55 9 o - 1 5 110 B DR R
(bean pod mottle virus-virus-induced gene
silencing, BPMV-VIGS) & % [A] B ULER T K & 3
2 A 4 4~ AGBL [AlFIE A, & BR[| AT Bhix
S L DR AT B AR R S e 1 5 T A AR
Y B 1R Y A5 5 19 Ho O, 1 A2 B0 B2 GmMPK 3
OIS Y B AR AR DG K 5 T B DU S ey 245 SR 3R 1)
GMAGBI [ it 5 GMAGG] fEEH EAE LR,
Zi b Frik, GmAGBL [m] 5k [ 7E K & e ol
IEWEER, BKE G &AWl aEii b FAg
SPI SRR = RAR T X R R E A
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1 S

1.1 ##§
111 KB

AWK S AR Williams 82,
FIFETE 22 cCHYAE AR, DGR R 16 h BEE]/8 h
i o
1.1.2 &M

KW #F i (Escherichia coli) DH5a/TOP10,
K 5 ¥ ¥ A 7 (Xanthomonas  campestris pv.
glycines, Xag). K % {i& 5. ffl #T i (Pseudomonas
syringae pv. glycinea, Psg) R4 [k LA M % £
AH109 Fikk.

1.1.3  fig22

I8 H Psg 1Y f1g22 /INIK Fr B A8 e A )R

A BRA w0,

1.2 7%

1.2.1 BPMV N5/ VIGS EAR-FHixE, &
Ee AR J BT B R SR 3 IE

BPMV-VIGS A ) #E LK ) B PRI AR v
YR G AT E A #5342, @il BLAST
DL B o it 1] 48 2R K & 3[R 4 (https://phytozome-
next.jgi.doe.gov/Phytozome), & I K& 4wt 4 1>
GmMAGBL [A]FFEK : Glyma.11G118500, Glyma.
12G043900 ,Glyma.04G013100 F1 Glyma.06G013000,
%6 Glyma.11G118500-F 5 Glyma.11G118500-R
XXF51H1(F 1)K E cDNA 1 H 354 bp 1
R EBL, $:H BamH 15 Kpn T XHZY 14 A Brift
1Y), SRIEEH:Z M BamH 15 Kpn 1 AU
VI BPMV2 A oy 8 e o [m] e 8k ik 4 4>
FE 9 BPMV LR {& BPMV2-AGBLls,

AR R )G, K BPMV2 %5 2k F1
BPMV2-AGB1s it #4375 BPMV1 BufiiR 542
BETE 1.6 pm £FFik: L, 3345 #H PDS-1000/He
FEEMN RSB EREERK T dES
KREYEM R RRIFMEMN | 73 AAS, 7
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Y T K G A AR Y B R et Bl 2 B
WEEAE R . TEA AT AR R G A T FLHURE 5 32
U RNA ST UTERACR B E . B8 UE LY
W BT A 2L B A R 0 R e W T AR R
G v TR AR, O S KR R TR R A
F—80 °C AR KAt A7, T 5 B2 R AL EE
PR

1.2.2 %% PCR (reverse transcription-PCR,
RT-PCR)

cDNA H&: & RNA AYFEBGR A = iy $2
HEAY 5 24T (Invitrogen); ¢cDNA BYG A%) T
# fit B9 )7 75 (ReverTra Ace qPCR RT Kit,
TOYOBO)#47 .

PCR )i : PCR JJi#% Tian 2P iR )5 i3
47, i SYBR green qPCR RT 5| £(TOYOBO)
#1T qPCR, qPCR Sk 7= iy $ AL A A F
W17 . qPCR 7 34 Fir B AX #% b Applied
Biosystems Quantstudio 1 (Thermofisher),

123 SI¥ER

ARSI E B 1.
1.2.4 SUBRSRIGIE

A3 I FUTERIGUE S | 91(F% D)X AT ERAR A P 2
HUA RNA IS Y cDNA ##4 T RT-PCR 2347
1.2.5 EMAEHSFEREREZ BT

Xag W35 | $E T8 M & TR A4 SCak
JIrli ik A
1.2.6 GmMPK3/6 BEBE 1L BEE T

KRG i & B3 SDS-PAGE f 41
B BRHELL K Western blotting )5 WL E & £ A
™, B EBOR 4 S N . 50 mmol/L
Tris-MES (pH 8.0), 0.5 mol/L #EH#E, 1 mmol/L
MgCl,, 10 mmol/L EDTA, 5 mmol/L DTT, #hn
T F B ) 570 VR 5 W (protease inhibitor cocktail
$8830, Sigma-Aldrich). FFf FHTIA N pdd/pa2
Pl (Cell Signaling Technology), FiBefiz%h
1:3 000,
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Table 1  Primers used in this study[l]

Primer name Primer sequence (5'—3") Size (bp)
Primers for BPMV-VIGS vector construction

Glyma.11G118500-F AAAGGATCCATAGTGTGGAATGCTCTAACTAG 32
Glyma.11G118500-R AAAGGTACCCTACATCTGCAGTATGTCCAGA 31
Primers for silencing examination

BPMV-F CAAGAGAAAGATTTGTTGGAGGGA 24
BPMV-R ACAAGGAAATCCGGTACGCTT 21
Glyma.11G118500-V-F ACCTTCTTTCCATCAATAATAAAG 24
Glyma.11G118500-V-R TAAAAGTAGAAATTGCCAAAAC 22
Glyma.12G043900-F TCAGAAAGTCAGAAACAACTTG 22
Glyma.12G043900-R ATCTCCATTTGTGTATCCAGC 21
Glyma.04G013100-F GAATTTATTTAGGAAGCATGGT 22
Glyma.04G013100-R TTTTGAAGAGATCCTAAATTCAA 23
Glyma.06G013000-F AGGTTTCTTGCAAAGATTGT 20
Glyma.06G013000-R TGAGTTTTCTGGCTTGTTAGA 21
GmEIF1b-F GAGCTATGAATTGCCTGATGG 21
GmELF1b-R CGTTTCATGAATTCCAGTAGC 21
Primers for Y2H constructs

pGBKT7-GmAGBI-F AAGCATATGATGTCTGTTACGGAGCTCAA 28
pGBKT7-GmAGBI1-R TTGGAATTCTTAAGTTGTCCTCCTATGCC 28
pGADT7-GmAGGI1-F TTGGGATCCATGGCGTCTGAAACGGC 26

pGADT7-GmAGGI1-R

TTGCTCGAGTCAAAGTATCCAACATCTACATGC

33

The bold sequences are BamH I and Kpn I restriction sites, for cloning PCR fragments into BPMV-VIGS.

1.2.7 pGBKT7/GmAGB1 1 pGADT7/GmAGG1
(S SVPATYEIRUN: SE e YN IS SVPAT YL, K Y

FIHZR 1 Fralg1 @t RT-PCR 9§73
GMAGBL1 fll GmAGGL )41 cDNA F-Bt; 4 Ar
P18 H )42 K GmAGB1 5 GmAGG1 cDNA 434
] Nde I/EcoR I #11 BamH I/Xho I #E47 %] ; 45
& HLUKE I I 3 i B SRR R Atk mTle iy
RS R B ) T 2 R — 2H R i e B
i) ) 34 Ak [P ) pGBKT7 5 pGADT7 #ifAk
W, GEIT TS PCR SN 2 A x4 i i ry 2 Ak
VEATHAIE, B 342 77 17 (Clontech) #2434 12
¥ ERA T ) BAARIE R e fh 2= AH109 BERET
PRIEAT HAESHT o
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2.1 KE GMAGBL [EiR£FE £ 2 [E[E]E
KETH

AP JT AGBL J¥51 BLAST KG LK 4
(phytozome), 53R K B IEH A H A 4 1~ AGBL
[ P50 . Glyma.11G118500, Glyma.12G043900 .
Glyma.04G013100 F1 Glyma.06G013000", ‘&115
ARITT AGBL 2K A [R5 T 75% (% 2)1,
FEA 0] GmAGBL Z % FR Y 4 AL A] 43
R 2N, WHZ NIRRT RS 97%, T4
Z AR 86%L E(ER 2N, X 4 A4
GMAGBL K J3 41 Hb 25 S v ke IR — BEAR X A

ki
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SERYIXI(E 1) 7E Glyma.11G118500 A HEH  FEH Glyma.04G013100 1 Glyma.06G013000 2
—~354 bp [ B FHE BPMV-GmAGBLTTER  [E] A9 [ U =138 89% LA I, iX 4 NI H Z Bk A
R, ZITBR A BSR4 Glyma.12G043900 & 4 AN%EZ#iId 20 bp LA FEEREF=E siRNA ) 100%
Rz | RIS 97%0L E, 57—WA 2 4> FEXE@E 1, 2LEEXKER), T F H BPMV-

*2 KE GmAGBL RIRERE K METT AGBL & F 2 [BAIRIR 4% L3
Table 2 Comparison of homology between soybean and Arabidopsis GmAGB1 homologs

Gene ID Glyma.11G118500 (%) Glyma.12G043900 (%) Glyma.04G013100 (%) Glyma.06G013000 (%)
Glyma.12G043900 97

Glyma.04G013100 87 87

Glyma.06G013000 87 86 97

AT4G34460 76 76 75 75

L | -
‘ L Glyma.06G013000
AT4G34460

0.05
B Forward primer

Glyma.11G118500 |ATAGIGTGGAATGCTCTAAC|AGGCAGAAAATECATGCCATAAAGCTACCTTGTGCATGGGTCATGACETGTGCTTTTTCACCAACTGGICAGTCIGITG 100
Glyma.12G043900 |ATAGIGIGGAATGCTCTAAC|AGGCAGAAAATECATGCCATAAAGCT GCCTTGI GCATGGGTCATGACATGIGCTTTTTCACCAACIGGICAGICIGITG 100

Glyma.04G013100 |ATAGIGTGGAATGCTCTAACAAGCCAGAAAACACATGCCATAAAGCTTCCCTGTGCGTGGGTCATGACCTGIGCTTTCTCCCCAACCGGTCAATCIGITG 100
Glyma.06G013000 |ATAGIGIGGAATGCTCTAACAAGECAGAAAACTCATGCCATAMAGCTTCCCTGTGCGTGGGTCATGACETGTGETTTCICCCCAACTGGTCAATCCGTTG [ (0

Glyma.11G118500 CATGIGGTGGTCTGGACAGTGTTIGTTCTATTTTCAATCTTAATTCGCCARCTGACAAGGATGGGAATCTACCTGTTTCCCEGATGCTTAGTGGACATAA 200
Glyma.12G043900 CATGCGGTGETCTIGACAGTGITTGTTCTATTTTCAATCTTAATT CACCEACTGACAAGGATGGGAATCTACCTGTTTCCCGGATGCTTAGTGGACATAA 200
Glyma.04G013100 CATGIGGGGGCCTIGACAGTGITTGCTCCCTTTTTAATCTTAATT CCCCCACTGACAGGGATGGGAATCTAGCCGTTTCACGGATGCTTAGTGGACATAA 200
Glyma.06G013000 CATGIGEGEGCCTIGACAGTGITTGCTCCATITT TAATCTTAATT CCCCEGCCGACAGGGATGGGAATCTAGCCGTTTCACAGATGCTTAGTGGACATAA 200

Glyma.11G118500 GGGETATGITTCCTCTTGICAGTATGT TCCAGATGAAGATACTCATTTARTTACTGGTTCTGGTGATCAGACATGTGTTTTATGGGATATTACTACEGGC 300
Glyma.12G043900 GGGITATGITICCTCTTGICAGTATGI TCCAGATGAAGATACTCATITAATTACTGGTTCTGGTGATCAGACATGTGTTTTATGGGATATTACTACAGGC 300
Glyma.04G013100 AGGETATGITTCCICTTGICAGTATGT TCCAGATGAAGATACTCACTTGATTACTGGTTCTGGTGATCAGACATGTGTTTTATGGGATATTACTACEGGC 300
Glyma.06G013000 AGGITATGTTICCTCTTGICAGTATGTTCCAGACGAAGATACTCACTTGETTACTGGTTCTGGTGATCAGACATGTGITTTATGGGATATTACTACEGGC  3()()

Glyma.l1G118500 ETTAAAACATCTETCTTTGGAGGAGAGTTTCAGTCTGGACATACT GCAGAT 353
Glyma.12G043900 CTTAAAACCTCTATCTTTGGAGGAGAGTTTCAGICTGGACATACT GCAGAT 333
Glyma.04G013100 CTTAGAACATCTGITITIGGTGGTCAATTTCAGICTGGACATACT GCAGAT: 353
Glyma.06G013000 TITAGAACATCTGTTITTGGTGGTGAATTTCAGTCTGGACATACT GCAGAT 353

Reverse primer
1 GmAGB1 MU EIEEE M ERE 4L X FFIRH LR LT LLE GmAGBL B A BRI FFIEEXT
A: REIEFEAH 4 1 GmAGBL [RIIFEILFE R IHr. BIRIIT AGBL LM (A4G34460) HIES % IL . it
LM A MEGAS. 10 #fF22 . B: K5 GmMAGBL PUA™ [i] Y 3k R Ho e g 440 s DT BR 2R AR 7 B B 7 91 L X
Glyma.11G118500 5 Bt/7 4 Ak H 5 Glyma.12G043900. Glyma.04G013100 2 Glyma.06G013000 [A] i
e B/ GmAGBL IUTER B THEINJERIR 4 SRR ] [RIEME A 100% 0 X B, 7 kil sr =R
B 5 1955 51)

Figure 1 Phylogenetic analysis of the sequences of the coding regions of four GmMAGBL genes and the
alignment of the sequences corresponding to the silencing fragments of the four GmMAGBL genes used for VIGS
vector construction. A: Phylogenetic analysis of the sequences of the coding regions of four GmMAGB1 genes in
soybean. The Arabidopsis AGB1 gene (At2G38470) was used as a reference gene. MEGAS5.10 was used for
phylogenetic analysis. B: Sequence alignment of the four GmMAGB1 gene fragments corresponding to the
silencing fragment used for construction of VIGS vector. The Glyma.11G118500 fragment was used for making
the BPMV-VIGS silencing construct; The boxed-sequences indicated 100% homologous segments among these
four genes. The sequence regions of both forward and reverse primers are indicated on top of the alignment.
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VIGS Z4¢ 0] LA [R] BT8R [F] U614 55 6 85% LA F Y
P ZANFER PR B Glyma. 11G 118500
HERSERY 354 bp A BE, FRIE FORETT LAVTER
)20 7 55 — A~ PR, 3 AT [R]85 — W2 Y
2N, BIRIETITER 4 4~ GmAGBL 3,

W R BPMV-GmAGBL TR EL A

A R Y S H R AR A A
B 5 PR 22 vh iR B B w3V 1R T T B S84t
SRR, B 2 A TR ERARIER R R
FIUA AR REREIR , VAW REC IR R R sh 2
RS, 455 R I BPMV-GmAGBL JiT B4R
BPMV-0 ZS IR IR 54/ IN(8] 2A 5 2B), 1t

BPMV-0 Z5 At O R RIMFERI T BRI BHTUER GmAGBL X KA KA B A — R

A BPMV-0

BPMV-GmAGBI

12f
g 10 [ Hksk
z 8}
=
6L Glyma.04G013100
=4l
) Glyma.06G013000
0 1

BPMV-GmAGBI GmELF1b

2 [EIREAE 4 > GmAGBL REIREESHATEMKENL A S MAMAMHL, DI GmAGBL 73
KGFEMR B RAL. B: BPMV-0 KRS GmAGBL DTBRAE HRAK i LLg. 3R B koK1
P<0.000 1 (Student’s t test). C: F§ BPMV-RNA2 #{k 5| ¥ Frfifi RT-PCR 25 R EH N GmAGBL i #
PR 0 BeR TS AR G i bk B R AR B, HZ A B 0 S5 4 AR [R 7 B /N
£F.D: RT-PCR 43H1 1 GmAGB1 kM #kH Glyma.11G118500, Glyma.12G043900 . Glyma.04G013100
FI Glyma.06G013000 #% [R] A ¥T#k, GmELF1b F{EN S5

Figure 2 Silencing four GmMAGBL1 homologous genes simultaneously in soybean results in a dwarfed stature.
A: Silencing GmAGBL1 led to a dwarfed stature compared with the BPMV-0 plants. B: Comparison of the height
of the GMAGB1-silenced plant with that of vector control plant. *** represents significant difference at
P<0.000 1 (Student’s t test). C: The RT-PCR product from the GmAGB1-silenced plants is larger than that of the
vector control plants using a pair of primers on the BPMV-RNA?2 vector. The increased length of the fragment
in the BPMV-GmMAGBL1 plants is equivalent to the size of the inserted fragment. D: RT-PCR analysis using the
gene-specific primers confirmed that the four GMAGB1 homologous genes: Glyma.11G118500,
Glyma.12G043900, Glyma.04G013100, and Glyma.06G013000 were silenced simultaneously in the
GmMAGBL1-silenced plants. GmELF1b was used as a reference gene.

BPMV-0
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S % | AT AGBL FIREE N # R K  &EmBRIER

AL 5 B A IR I A 8 iff 2 U0 R AE KR Y
GmAGBL JERESHHTIEN . i THfiE GmAGB1
g iER, 54T RT-PCR 43#7. il BPMV
HR ER RSP | T RT-PCR 204, LB
BPMV-GMmAGBL ###k 4 1 i1y v Bl % K T
M\ BPMV-0 75 gtk 34 i v B, Hay 3™
Py HE A W S 4 AR SR N 7 BN — 2 (A
20); FIH 4 4~ GmMAGBL [RI R R ES [ Wit 7
) RT-PCR M558, GmAGBL VTERFE A& A
{H Glyma.11G118500 #&UTEK, Glyma.12G043900 .
Glyma.04G013100 F1 Glyma.06G013000 H1}4%%[w]
HHITER(E 2D), FBIHFE— BPMV-GmAGBL k{4
[FIEHITER T 4 4~ GmAGBL [Aj LA,

22 GmAGBLl MEEKNXERBHRE
(Xanthomonas campestris pv. glycines, Xag)
A PR

h T i GMAGBL 7E K &2 i 1 J THI A RK
I, 3 S I 5 e [ S X GmAGBL 1T B A A
Fl BPMV-0 73 AR R 7 Bt R & 3920 1
W, FEFRANE 6 d Ja 4B B b
GMAGBL VB AEH PRI AP 5 5 e & & T
BPMV-0 25 #fAnt J (1 3), #HIVIE GmAGBL
BERRAC T K G XK GRS R P, B
GMAGBL 2 K B 1 2 iy 1) 1E IR 45 R o
2.3 Bk GmAGBLl BEEMEAXEMHFRE
FEREFSH ROSFARE

WrIF G HVEH T2 R (receptor-
like kinases, RLKs) Fii# ¥ T RbohD 5
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f1g22 X} BPMV-0 X} i itk S BPMV-GmAGB1 f#
PRI A BE 06 h, FEAS [R]H [a] 5 BBORE 5 25473
BEREGPE AT . f1g22 EANPEHEEE T N 3y 22 4>
GILFRIN/NIK, AT SZ AT 2 (flagellin sensing

6 ®BPMV-0 = BPMV-GmAGBI

stk sk

Log,, (CFU/cm?)
(98]

0d 6d

Days post inoculation by Xag
3 BPMV-0 ZH{FHEIKS GmAGBL JIEIEK
MEEMAXERPHREREERLREMLER
Xag $%£F1)5 6 d i BPMV-0 5 BPMV-GmAGB1 ii{
LN R R S g RS T o A Ve T
7K P<0.05 5 P<0.001 (Student’s t test)
Figure 3 Comparison of the colony forming units
between the BPMV-0 and the GmMAGBI1-silenced
plants infected by Xanthomonas campestris pv.
glycines (Xag) at 0 and 6 d post inoculation (dpi). *
and *** represents significant difference at P<0.05
and P<0.001, respectively (Student’s t test).
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Figure 4 Silencing GMAGB1 results in a reduced accumulation of H,O, induced by Psg (Pseudomonas
syringae pv. glycinea) infection. The leaves collected from BPMV-0 and GMAGBI1-silenced plants were
subjected to Psg infection for 0 h (A) or 3 h (B). The accumulation of H,O, was visualized by DAB staining.
The presence of brownish color indicated H,O, accumulation.

flg22 (10 pmol/L)
BPMV-0 BPMV-GmAGBI Col-0
Time (min) 0 10 30 60 120 360 0 10 30 60 120 360 10
GmMPK6 . ‘_ .
GmMPK3 ‘
CBS

5 GMAGB1 STERHEHM B fig22 5 S M GmMPK3 MBS B EIZEMEIE B BPMV-0 #
BPMV-GMAGBL LERFEFRIT i, FEIRIEUEAC FIFE 24 h, DAEBRGIFRUY ; SAJFH 10 pmol/L 1Y flg22
TP AL E AR 0-6 b, FFLEAS RIS BB s fdn R —PEIRBIBERR {4 MPK3 15 MPK6 [IHTiA
phospho-p44/42 MAP Erk1/2 ifi 1k Western blotting #E4 7§53 1. FH7% Siss 5 gL B /E 0 A 0 e
Figure 5 The flg22-induced activation of GmMPK3 is reduced in the GmAGB1-silenced plants relative to
vector control BPMV-0 plant. The leaf discs collected from BPMV-0 Fll BPMV-GmAGBLI plants were incubated
on the moisture filter papers to eliminated wounding effect followed by treatment with 10 umol/L flg22 for
different time as indicated. The kinase activity was examined on the protein samples extracted from these leaf
discs by a western blotting analysis using a phospho-p44/42 MAP Erk1/2 antibody that specifically recognizes
phosphorylated MPK3 and MPK6. CBS (coomassie blue staining) was used as a loading control.
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PHPEXT RS, L34k AD-T 5 BD-Lam (Lam 2[4
i A Lamin C £ ) AH109 B RRAE N BT XIE

Ix 5x 10x 1x 5% 10x

T/Lam

T/p53

AD-AGG1/
BD-AGBI

AD-AGGI/
BD

AD/
BD-AGBI
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AH109 J& , JEFALERREBE AT 7EAR T Trp 15 Leu B "B FRAEIEH A 1K, AT 7EAR T Trp. Leu. His Fl Ade
PO R A K, W GmAGBI AT RS GMAGGI 177 E AR /. #4441k BD-GmAGBI1 5 AD
i JL541E BD 5 AD-GmMAGG Y AH109 THFRIYAREAE UGBS FREE EARK, SilJC AMGE ISR, JLiL
pGBKT7/Lam 5 pGADT7-T i) AH109 BRA/EABATEXT ], 444k pGBKT7/p53 F pGADT7-T Y AH109
PRRVE N BHPERT BEL 1% 5x b5 10 RRMBEATEL. SD-LT ik 2R 5 1 & R 19 —#ekh 375, SD-LTHA
R EIR . IR . AR RGNS Y DU SR SR I

Figure 6 GMmMAGBI interacts with GmAGG] in a yeast two hybrid assay. The AH109 strain co-transformed with
BD-GmMAGB1 and AD-GmMAGGT not only grew on the medium without containing Trp and Leu but also on the
medium without containing Trp, Leu, His and Ade, indicating that GmAGBI1 directly interacted with GmAGGI.
The AH109 strain co-transformed with BD-GmMAGB1 and AD or with BD and AD-GmMAGGT1 did not grow on the
quadruple dropout medium, indicating that there was no self-activation. The AH109 strain co-transformed with T
and Lam was included as a negative control, and the AH109 strain co-transformed with p53 and T was included as

a positive control. 1%, 5x and 10x represent diluting factors. SD-LT is a dropout SD medium without leucine and
threonine and SD-LTHA is a dropout medium without leucine, threonine, histidine and adenine.
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