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Transcriptome Analysis of Soybean Leaves Under the Stress of Pseudomonas
syringae
ZHANG Xiong,XU Lu-rong, LIU Si-cen,ZHANG Zhen-chuan,LIU Zhi-cheng, GENG Xue-qing

(School of Agriculture and Biology, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: AvrB is one of the type III effector proteins secreted by Pseudomonas syringae pv. Glycinea, in order to study the
changes of gene expression profile of soybean under biotic stress, we analyzed the difference of gene expression profiles of soy-
bean leaves treated by different strains of Pio and Pio ( AvrB) with RNA-seq technologyinsoybean Williams 82. And we ex-
plored whether the heterologous effector protein AvrB carried by the non-host pathogen Pseudomonas syringae pv. tomato can
increase the pathogenicity of non-host pathogens. A total of 43 422 unigenes were screened out,37 611 common sequences be-
tween different treatments were coincident, and the AvrB treat group has the most sequence information. According to GO
function analysis, genes can be divided into three major categories: Molecular function, cellular composition and biological
process. The differentially expressed genes( DEGs) are widely involved in processes such as information transmission, immu-
nity, and secondary metabolism. The KEGG pathway enrichment analysis indicated that the differentially expressed genes were
mainly enriched in pathways such as plant hormone signal transduction, isoflavone biosynthesis, phenylalanine metabolism,
and plant-pathogen interaction. The expression levels of four randomly selected DEGs in the RT-PCR were in conformity with
the RNA-Seq data, confirming the reliability of the RNA-Seq results. The research promotes us to understand the pathogenic
mechanism of type 1l effector protein factor promoting pathogenic bacteria, andprovides a basisforcultivating disease-resistant
soybean varieties.
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AT BEAL & 2 50 A BCHE 22 (0 00 A 1 R PR g ) 4%
L i o = b sl S R N = R 1 S D W =5
PRl 5 i A3 17 M D BB ARG, O HL Y R4 E B
8 R GeAT AR Al s i

AviB J& Pgy i1 4l o — 150U R 45 (type three
secrection system ) J3 RN B H 2 — , TEA 5 X L
R BRI @925 A, AveB 1 DL R By 1% 56 K e
£ LIV, (e R I T Y 1, SO0 AR X T 24
WA S B0 A B SR S0, AveB 7R
RS AR I 43 5 #% Rpgl-b A1 RPMI i 47
T TR B AR R L R IR 8L SR R R
AveB A LU AR 9 55 R G 8 SO, A2 2R Dt T A=
Kol Byt r e LR,
1% A %F N B RPMI ( resistance to Pseudomonas sy-
ringae pv. maculicola 1) ILEG I, AvrB FERE 5
1R 5 RAR1 (required for Mla-resistance 1) 114
PAMP ( pathogen-associated molecular patterns ) 43
V5 IDFIR BT 0 AR, DA 40 4 46 49 1) PTT( PAMP-trig-
gered immunity) &2 7 o AveB W] DL i i S LR
I+ MPK4 BERRAL , 05 MPKA (1384l s 4 , 2 107 384
TG RATRAT 5 iR A2 B K 1Y 3k, DT A1 32 4 ) o)
JEE RGPS . X — & PR R AviB i Tk
TR T e SR IR S E R ERY

AvrB J2 40w AR A, S BEU R I e &
A RINA f9& 4, b 5 3% 7% NB-LRR & RPMI
(resistance to preudomonas maculicolal Yyt ke
M3tk 2 1 & 4 RPG1-B (for resistance to Pseudo-
monas syringae pv. glycinea ) - 5 %t & ik L7 & H
AviB (RSB E , 2R LT R I RPMIL, B4
RSP Pay JE Gy T BURR SR HOW A2, BT
=k HR T, AviB 55 RING (OBERR AL, 12
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B 191 SHmIF AR, KRS A A 20 4 F
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BARAEAE R RXIA R AT A A W~ 7
HO P oL A BT B, e €5 kT
(0 RE P K P B0 B 4 1 T 304 > MYB 5%
KT AT T 70 MRS a5 3l B, gk
i SR R R A R A B 3 A R T 1 5 R kA
TG Wl e BT AR AL K 0 [ T £
RARAAIC . AT UL, 5% S A R T T AR )
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ABEFELAR G AR, 8 i e 5 S KF B b
Pro {5447 57 IR 8 1 AveB {2 L K G A 2k P 3R Gk
AR, 20 DT RE TE B DI RE 23 ¢ KA B
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AveB 2 0] 38 5 R 4 i AR ) Rk DA e 3k ok i A
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1.1 #

JeiF Williams 82 R4 E T 12 h Y6HE/12 h
SR (R BREE FRAE AR R, O R B R SR I LR
WISk 25°C F120°C

=& Tk B DEPC K FLU S N B T
T TR A PR A
1.2 7k
1L.2.1 FERRHE K pVSP6l K FI pVSP6l-
AvrB A (R R T 3¢ [ 4 2 I 37 K% Dr. Daivd
Mackey 5255 % ) 43 5l % AL 3 Pro, 345 Pro (EV) i
Pro( AviB) Btk o 43 9I7E A AT (50 pg-mL™")
FI-RIREEE (75 pg-mL™") 19 KingB (KB) [ 147
¥FEIE I, T 28°CH5 5% Pro(EV) Fil Pto(AviB) . ¥
RIRIE AR & 0.04% Silwet L-77 ) 10 mM MgCl,
H W R ODggy =1(2 x 10° CFU-mL™") , I &
I AR TR RIS MR A R B R T4 it A b
HEERD H,0 X7 AR B, J3% H,0 X’ Pro (EV)
M Pro( AviB)3 Fkb3l, Rpiefh iyt b TS, TH5
FEARIRSE L IR R SRR 10 b, T f5 DA 3 Fofr b 3K &
AR 43 591 5 BBCS A7 35 A4 A (] ) I e, R R
—80C VKA IRAT . 3 WKW F T .
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1.2.2 m e REeMHE A3 RAEY)=E
R RE IR AE — , R FH Trizol 3" (TRIZol Rea-
gent, Life Technologies ) $& B K & 1 {5 RNA, i F{
NanoDrop-2000 A% 7366 BE TR e B I &t L J
ELAE T 1% BRI E S v UK A T RNA 1) 58 #E
FH DNasel 2[5 E A4 09 RNA H149 DNA, F Oligo
(dT) ¥k [ Anchored oligo (dT),, primers, Sigma | &
2 mRNA , 4K )5 FH 7 W7 buffer 5 mRNA 24 1% 200
bp B/ B Lt mRNA /)N i BOR AR, In AL
519035 5 i cDNA, 4k eDNA, HET AR UE &,
JNEREE A FNIN 3% 4 Sk o AP Sat N AR B H DK 1ol
W H 89 B, #64T PCR 939 058 UM .
Agilent 2100 Bioanalyzer #lI ABI Step One PlusReal-
Time PCR. System %HHIHEAFASCHEHECT RS Kol 4
76 J5 BALIRYNAE IR AT R 2 ) 58 il 1 .
1.2.3 kvt A#FAEMELFoase W
F A3 B i 4 R BE 28 base calling #/EFE 16
JEHR P AN A (raw data B raw reads ) , 53 98 J5 19 4K
#i (clean reads ) 1 17 §if 3 (1) 2H B H 5 £ {8 40 15 2%
il o FHEAF Bowtie2 4 clean reads Ho Xt 21|22 ¥ 51|
SR AT A, T NG sRAS B kK-
1.2.4 ZFKELReFiE  FIH DESeq XfF 5
PEAT I 22 S 26K 00T 20, I AR AG AN [+ 4[] B
B RIKIEN . Fold Change 7 FIr 4 LL #Y M
AN Ab PR )4 HE R FRIA B AT LA . Y log, Fold Change
<0 B}, 22552 NI, 4 log,Fold Change >0
WF, 22 5 B R B R Y. O 2k B (E O | log, Fold
Changel =1 H FDR <0.01, 437 Pio(EV) £b 3 J5
57KAbPH( Pto-vs-H,0) Pto( AviB) AbFH 5 Pto(EV)
AEFE(AveB-vs-EV) (1% 22 5 IR HE ], 2 4E LA

=1
Table 1

1.2.5 GO A K3tz 8 KEGG K #til % 5 H7
it BLAST #(fF [L X5 NR GO KEGG ¥4

T ARAT 22 S L DR 8 T AR, B T ) 22 S R PR i
1oy, R #EAT W& w0 F Q value<0. 05
PRI (s o SCON T 22 S 3R K A PR v ol 3 T 2 )L B
FEXF &2 R B DEGs & 82 1Y 7T {5 B 4 vay 9 38 %
177 BT .
1.2.6 qRT-PCR B4 Ry T B UEFE S 48 (1 vl
FEPE, R HIE B PCR Btk 22 5 Rk S 1, BEHLE
4 BRI PEATIOUE . d ] Trizol 287 DA B £ A~ [
AE PRV IR B ZH U SRR RNA, I 1% A9 BliR
WEE I LUK 73 BT RINA B A P B D RO A5 A T
1M J5 5% J] Prime Secript™ RT reagent Kit with gDNA
Eraser (TaKaRa) 127 & #E47 S 5% 5%, K A B, 10 A%
J5 1 R SR A W AE R ABEAR, 1 FH TB Green™
Premix Ex Tag™ 1 ( TaKaRa) iR 5] & #4796 6 &
PCR B, 3 AW 85, 948 251 95 °C 1%
P30 5;95°CAEPE S 5,60°C ZEAH 30 s, fEHF 40 UK.,

WY FEHmE 1 FFa, Hf GLYMA _
206141600 £ FH PN 2L A, GLYMA_09G164500 J&
iR ¥4 12 85 [ metal-nicotianamine transporter i
P YSL7 ,GLYMA _18G029300 42 4% it Kk & hi i &
1 nematode resistance protein-like [ 3k K| HSPRO?2 ,
GLYMA_01G037200 /2 ifith K &7 43 J £ 11 i i) 5E R
metalloendoproteinase 5-MMP , GLYMA_20G068300 &
2% K 5 5545 25 H metal-nicotianamine transporter [
FEH YSLI
1.3 HiESH

fili FH Excel 2013 A4 43 gt , R A 27229 Jr
AT R A AR E

5147 51

Primer sequence

LM 455 Gene number

5|¥) %% Primer sequence

GLYMA_20G141600

GLYMA_09G164500

GLYMA_18G029300

GLYMA_01G037200

GLYMA_20G068300

1E[] :5"-GTGTAATGTTGGATGTGTTCCC-3'

J ] :5'-ACACAATTGAGTTCAACACAAACCG-3’
1EM 5" -GTTCTACACAGCTACTGACCA-3’

JZ 17 :5'-CCTTATCATACCAATCACCCTC-3’

1 :5'-GTGCTCTCCAGAACCTTCC-3’

Jz 1] :5'-TCTTTAGCCTCAAGAAATCGTC-3’

1E [ :5"-ACTTCAACCTCAACATCACAG-3’

J ] :5"-GCCAAACACGGTCTTAATCAC-3’

1E[ : 5'-CCTTCTTGCTTTCTTGTTTGTC-3"

Jz 1] :5"-GATTGTTACCCTCAGTCCCA-3’
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2 ZEREHR
2.1 MFERENSH

X AN [ b B ) R T BURE SR A7 57 Sk 2L
MR A5 5 S 20 B0 o R W e )3 A5 20 Y raw
reads 7E3L U85 15 211 clean reads {9 LB & , ¥ 7E
96% L) I, UEBAIN T i 3008 (8 F HISAT i i
TR B L 51 2 25 L PR 41 31, e &8 R 41t
W 2 FR AR LR P 91 5 22 L H 417

G B X F AL, Pro Ab B W) A R AR, N
96. 84% ,H,0 F1 Pto (AviB) ZbFEW) SRR E K
96. 85% , UL K B K2 LU X R o8 4. R4S A
dn FYFED 51, R T 30 bp 281 B BB AL &R i 90%
Koty , H R Z %0 reads T BE R 2H (1) M — 7 &, XA
(7)o T Ak L 2 FF XS B 6% SR T e AT T R e
D534, i DAL L oo 45 SR 36 B O U 3 s 2R 00 Ty
Bt o i BA, T LA AR B S 2H T 2 0 i g AR
BOR

x2 HREAHERESN

Table 2 Analysis of data mapped quality in transcriptome

Kb Treatment

H,0 Pto (EV)

Pto (AvrB)

43751 Total reads
B4l 1ot 8 J5 2 91 Total clean reads
Al €7 751 Total mapped reads

BRI U85 FFA T 30 bp A BB EE R o S i
By L 5] Clean Reads Q30/%

90. 33%

Z £ J¥ %)) Multiple mapped

ME— 751 Uniquely mapped

21858621
21169212(96. 85% )
20453692. 63 (96. 62% )

4974765 (23.50% )
15478928 (73.12% )

21858270 21181965

21167787(96.84% ) 21181965 (96. 85% )

20568738. 63(97. 17% ) 20593106. 37(97.22% )

90. 93% 89.95%

5065451(23.93% ) 5164163 (24.38% )

15503287 (73.24% ) 15428943 (72.84% )

2.2 BEREFRIEKESSH

3 o) R 2 SR 2 I 5 A ) R TR A i A T
H,0 %t #8 . Pto (EV) F1 Pio ( AviB) &b B 43 51 3 1%
41 051,39 723 F140 895 5tk LS Ry
HIME R, A PG RN 36 711 Z&(El 1),

H,0
Pto
AvrB

1 AEAEBEANEERFRZELEE
Fig. 1 Venn diagram of gene expression

in different treatment groups

LI FPKM > 1 R hRuEifi e 261k & i 3L, 45
KIA 68. 21% HYFEFAE H,0 X B A3 4 o & Fr
Hh i 2 R 1K,66. 92% [ BERFE Pro(EV) bR K G
o i 35 3R ,69. 73% (3L 7E Pro(AviB) 4b B
RGN iR ERIE(R3),

®3 ARRBEKEEHEEHESRITR

Table 3 The number of genes in different expression levels
FPKM H,0 Pto(EV) Pto( AviB)
<1 13048(31.79% )  13137(33.08% ) 12378(30.27% )
1~10  15576(37.94% )  14472(36.43% ) 15999(39.12% )

=10 12427(30.27% )  12114(30.49% )

2.3 ERREEESN

fifi 1 22 5 6 3K & A ( differentially expressed
genes, DEGs ) , 4k B ¥ 45 2R 8 7« Pro-vs-H,0 |, AvrB-
vs-EV KA 1 22 57 R K 5L R 23 1] 22 26513 3704,
TE 2 /> Ak P2H 2 M I ) 22 S R FE A O 3041 A,
JIT A FE PR ek 09 i BETR] LUVE M EDWL Y & A
[Fi) b B ) R 2 2 S B TR ) R AR L, Hevhr, Pro-vs-
H, 0 20 k15 22 5 RiA RS 3064, Hirh ik i
LT 7540, 2K N IRFEH3 55249, AvrB-vs-Pto 4
HRTS Y 22 S AR AR BRI 6 411 A4, Hovp | L A
4 6724, MR 73940 (K3)

12518(30.61% )

Pto-vs-H,0
AvrB-vs-EV

B2 =REFR%RE
Fig. 2 Venn diagram of DEGs



SRMESE T A (B MBS Bl Pro (AviB) e R J1 5% 0 Hr 883

6
Pto—vs—HZO
300 . mLE#EUp
T2 5 no-DEGS
. ‘u
250 | T4 Down
5
Q
£ 200 |
&
=]
£ 150 f
g
% 100 |
n
50 b
0 e
10

log,(Fold Change)

AvrB-vs-EV
300 s
. :

250 | Lo mEi Up
— '.'.-; s T2 no-DEGS
& N * WFiE Down
S 200t ot
h
g
5 150}

3
EE 100 -
|
50+
0

log,(Fold Change)

3 ERREERNLE
Fig. 3 Volcano plot of DEGs

2.4 ZRERINBEST

Wi 25 57 Rk ZE P HEXT 3] Gene Ontology %4 /4
XF 34 DEGs #E4T D428, i T fif H T 8 4
ARFAE o AHFFE L 0T 18 284 iyl R 3L A (14 Ja 4
LRGSR 11 2843 7 D BE 36 A7 T B 4
4 TR RS AL BRAE ) b 3% 22 R 3Rk 1Y GO 432
G, 7E N [R] A B4 18] DEGs 1) T B8 45 #i # b 5%
o H B Egnff st 2 ARG R A AR iy 3 A4
A o AR 2 e X Rl A s A0 B 4 ) R A

J SERIRLE 73 3 AN H R s o e

L5 G AEALTEE 2 2R 2 5 R o XS
A 2E 5 R B N AT GO 702, & AR 22
SRR I RE S SN DU LR L, B AN ]
AR A 2H AR AT I 25 S R IK R A T RE 2 26 1
N, GO TIREII M R, 22 5 R e I £ 2
L2, A B R A, A T R B — S A G
K, 25 TP N U Y BT 2R P Y A AR

2 3000
a

= 2500
;52000
21500
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L, :

I ] | []I'i [ |
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I . A¥)2-3d 72 Biological process Il: 40415 Cellular component

LAY 2 R R 53 M B 54 - A0 Lo 2L A R A 55 NS B 5 6 5 7 AR R R 8 A K9
JERGLIRE 10 B AL 11 058l 12 AL R 13 ZAUMIA Wi B 5 14 . 2 W5 #2515 154277516 AR AR B 5 17 < X SR
BRI 518 15 545 5519 41 20 - AN AR 2 521 « M40 522 : AN ANX 38523 - Kor T 5 A0 524« J55525 - R0 526 - B
BT I 527  ZH 5% 528 - AL AR AR 03529 B 20 T R 5 1530 JL BT 31 3532 i TR 8205 33 PUAL AL 45 34 - 5
335 AT 36 - 20 TR AARIT A 537 - 231 DI RE IR 551 5 38 - S0 T4 BE AT 80539« B IR KT 91540 - £ 5 H A 1 3l
41 S5 A3 FIG B 42 e S AIG M 543 BB TR El

1. Biological regulation; 2. Carbon utilization; 3. Cell proliferation; 4. Cellular component organization or biogenesis;
5: Cellular process; 6: Detoxification; 7: Developmental process; 8: Growth; 9: Immune system process; 10: Localization;
11 Locomotion; 12; Metabolic process; 13: Multicellular organismal process; 14; Multi-organism process; 15: Reproduction;
16 : Reproductive process; 17 : Response to stimulus; 18 Signaling; 19: Cell; 20: Cell junction; 21 Cell part; 22 Extracellu-
lar region; 23 : Macromolecular complex; 24 Membrane; 25; Membrane part; 26: Membrane-enclosed lumen; 27 Organelle;
28 Organelle part; 29: Supramolecular complex; 30: Symplast; 31: Virion; 32 Virion part; 33: Antioxidant activity;
34. Binding; 35 Catalytic activity; 36 : Molecular carrier activity; 37 : Molecular function regulator; 38 Molecular transducer
activity ; 39 ; Nutrient reservoir activity ; 40 ; Signal transducer activity; 41 ; Structural molecule activity ; 42 ; Transcription regula-
tor activity; 43 ; Transporter activity.

E4 ERFTEEE GO 5FHEER
Fig. 4 GO functional categories of DEGs in different groups

33 34 35 36 37 38 39 40 41 42 43
Il: 4>F3fE Molecular function
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2.5 ERFIEEEKEGGC BEES

KEGG ( kyoto encyclopedia of genes and ge-
nomes ) {4k A J2 28 G 70 B ik A 7 W A 440 i e A AR
AR AR B R W D BE BB e, A B THE
BEDH K R 1K A5 AR g — A B A 1 0 2% E AT AIE 5T
DR 22 5 Rk B W] KEGG 8 122 H X, Hid e
HA21 6801~ [N BLAT i % TEFE, Il Pro-vs-H,0 5
AviB-vs-EV HA7 I B 1B 1Y 22 57 & K73 i) 472 460
52 8704, 25 T 132 A A Wig e, WA R A 1k
Yigtt, BN FEW RN EHEYMERGE TS
350
300
250
200
150
100

50
0 Om
7

Number of DEGs

Ze S RIBLIER B

om ]
8 9

MAPK {5554 5 RN KA V)& A5 E st .
XF 2% 40 H B DEGs w82 09 v {5 5 48 g 1) % 19 e
BOPHT 85 R KL S i, Horp Pro-vs-H,0 A Ay
15 B FEEEBK, AviB-vs-EV g 14 1
HE i, b 8 Rm s R MA A 1, B
FEW KN R M) R AR T T A AN EAE
MAPK {5556 5 RN b & A B k12, 7E Pro-
vs-H, O rv 8 25 5 A 1 2 A T A A A DG AR &
28,78 AveB-vs-EV b i 25 5 B2 Y J2 AR 1 A I 14 B
AHVEFH (E Ry AR QiR A2

0O AviB-vs-Ev B Pto-vs-H,0

A

10 11 12 13 14 15 16 17 18
38 #2551 Pathway term

19 20 21

LAY R 5555 2 MW MAPK {5538 B 3 R INBe2 A WA s 4 MW B39 1t
S BWFIEYIS I 6: FWEIEY S T REEABOCEEMN; 8 AEFREW S 9: TEMH
RERHACE; 10 B SRMEREAE s L1 A4y — R SUARAH ELAE T 5 12 RBERIH B A5 13 Ml Rt
Fefies 14 RMIRRMICA 1S BEERAI BRI A AL W) 5 s 16 IR KM BELE Y & 0 17 A e
JIARIS; 18 H &R, Z BB AR 5 19: ZRERRA “IRFRAHT; 20 .8-NEARRIUHE; 21 . HiE

fige/ WE S

1; Plant hormone signal transduction; 2; MAPK signaling pathway of plant; 3 ; Phenylpropanoid bi-

osynthesis; 4. Circadian rhythm of plant; 5. Flavonoid biosynthesis; 6: Isoflavonoid biosynthesis; 7

Photosynthesis-antenna proteins; 8: Anthocyanin biosynthesis; 9: Fructose and mannose metabolism;

10 Other glycan degradation; 11 Plant-pathogen interaction; 12 Starch and sucrose metabolism; 13 :

Glycosaminoglycan degradation; 14 . Fatty acid elongation; 15 Flavone and flavonol biosynthesis; 16

Brassinosteroid biosynthesis; 17: Glutathione metabolism; 18: Glycine, serine and threonine metabo-

lism; 19 Glyoxylate and dicarboxylate metabolism; 20 ; beta-Alanine metabolism; 21 Glycolysis / Glu-

coneogenesis.

B 5 KEGG BEE

SWER

Fig. 5 Over-presentation of DEGs for KEGG pathway in different groups

A 3R A O R R ) 3 1t A8 AU AP AE — o B
A, 46K TAA (ET AHCEE K TE AviB-vs-EV 2
Hh BRI, T A DG AR O PR AR TR IR (R
4) o ATRESE T I AU AKON AR A, RO )
P TAA DTS s Al ) (0 S8 Pk . A R R K
A5 S R AR e A Wy B A8 3 72 vp LUAH B4 0 5 =X
EAEH KR fi A K R A5 TR R e A AP,
AT BB T A A ZR 0 2K A7 TR A 1 7 480 2 17, L
Bz KR TAA JKFThE Y M SRR
W] AvrB A B R TE AR KRG 5L,
il Pro 5 S MG T 7K 4% IR 1P S, QAR i 7K
%R ESE B PRI ( pathogenesis-related protein-1)

TR, DA AR R D B A D
2.6 ERFREERERREESHWIE

FEHLHEE RNA-seq 551 Pro(EV) fil Pro( AviB)
RS SRR 4 D HE GLYMA_09G164500 GLYMA
_ 18G029300, GLYMA _ 01G037200, GLYMA _
206068300 it 17 RT-PCR I iiF, XF b 43 #F RNA-seq
F RT-PCR 25 5 (1) JE PR AH X 3K 5, 2 Bk I 45
YIREUE I KR G AE R T AviB (9B B4 Pro
PR AE Ry F iRk . R4 RT-PCR [7] RNA-seq
1) RAB AR (0 5 4 ] A I 25 S B R ) 3R
(L 6) , Ui RNA-seq 25 RIE AT HERY
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Table 4 Genes related with plant hormones

R

Metabolic pathway

B H i
Gene 1D

HEFE

Annotation

LA AviB-vs-EV)
Fold Change ( AvrB-vs-EV')

FDR
(AvrB-vs-EV)

PR1

TAA

ET

GST

GLYMA_15G062400
GLYMA_15G062500
GLYMA_20G225000
GLYMA_20G225000
GLYMA_20G210500
GLYMA_02G142400
GLYMA_10G180000
GLYMA_02G142600
GLYMA_10G162400
GLYMA_04G089900
GLYMA_09G203300
GLYMA_08G197100
GLYMA_08G036400
GLYMA_03G247400
GLYMA_13G354100
GLYMA_10G031800
GLYMA_02G000500
GLYMA_10G031900
GLYMA_19G245200
GLYMA_15G017500
GLYMA_15G020300
GLYMA_13G356600
GLYMA_20G210400
GLYMA_14G185400
GLYMA_02G218100
GLYMA_01G019400
GLYMA_10G180100
GLYMA_15G082800
GLYMA_18G058600
GLYMA_10G008500
GLYMA_01G106100
GLYMA_07G140200
GLYMA_13G129000
GLYMA_11G198500
GLYMA_01G106000
GLYMA_07G139700
GLYMA_13G135600
GLYMA_08G118700
GLYMA_07G075600
GLYMA_07G139600

GLYMA_07G139800

pathogenesis-related protein 1-like
pathogenesis-related protein 1-like
AUX/TAA family protein
AUX/TAA family protein
AUX/IAA family protein
auxin-induced protein AUX28-like
auxin-induced protein 22B
auxin-induced protein 22D-like
auxin-responsive protein [AA16-like
auxin-responsive protein TAA8-like
auxin-responsive protein [AA8
TAA-amino acid hydrolase ILR1-like
auxin-responsive protein TAA27-like
auxin-responsive protein IAA16
auxin-responsive protein IAA26
auxin-induced protein 22D-like
auxin-induced protein 22B
auxin-induced protein AUX28-like
auxin-responsive protein [AA16
auxin-responsive protein IAA27-like
auxin-responsive protein IAA26
auxin-responsive protein IAA27
auxin-responsive protein [AA14
auxin-responsive protein [AA9
auxin-responsive protein IAA9
AUX/TAA family protein

auxin-induced protein ali50

protein G1-like7
protein EIN4
tau class glutathione S-transferase
tau class glutathione S-transferase
tau class glutathione S-transferase
tau class glutathione S-transferase
tau class glutathione S-transferase
tau class glutathione S-transferase
tau class glutathione S-transferase
probable glutathione S-transferase
glutathione transferase GST 23

probable glutathione S-transferase

-1

-1.

mitogen-activated protein kinase kinase 4/5 2.

71
81
45

.30
.91
. 06
.79
.46
.26
.33
.29
.45
.67
.20
.39
.81
.06
.35
.07
.74
.68
.82
.91
.73
.34
.34
.79

64

.58
.55

16

.10
22
.15
.44
.44
.00
.34
.27
71
.32

2.5375E-303
0

—_

. 7T136E-108
3.12994E-13
7.25345E-75
2.1723E-169
7.43318E-52
3. 17833E-14
6. 30856E-77

3. 89983E-75

. 84493E-87

3. 88297E-08

—_

. 93979E-23

9.2071E-121

—

. 35529E-38

3.46434E-35

had

8185E-34

(=)}

. 239E-165

2.36728E-14

—_

. 2865E-163
7.56415E-15

4. 4962E-204

—_

. 5048E-192

. 25571E-17

. 80513E40
6. 73085E-53
4.7193E-214
1.28791E-14
6.51029E-07
3. 60483E-06
4.93187E-10
3.34232E-30

4. 01521E-15

. 01143E-09

9.2749E-182

—_

. 8488E-248
2. 10966E-10
7.31933E-24
1.2235E-15
8. 0088 E-14

9.45853E-92
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it LG HEFE A4 AviBvs-EV) FDR
Metabolic pathway Gene ID Annotation Fold Change( AvrB-vs-EV) (AvrB-vs-EV)
GLYMA_03G176300 glutathione S-transferase -1.46 5.59122E-37
GLYMA_10G047700 glutathione S-transferase 1.2 -1.61 0
GLYMA_02(G283900 glutathione S-transferase F9-like -1.55 1. 57658 E-07
GLYMA_01G040200 glutathione S-transferase GST 5 1.14 7.29184E-53
GLYMA_07G140100 glutathione S-transferase GST 6 -1.27 1. 84102E-28
GLYMA_07G140000 glutathione S-transferase GST 7 -1.73 6. 05824 E-47
GLYMA_04G107500 glutathione S — transferase GST 13 -1.43 3.363E-133
LOC547583 ( provisional ) probable glutathione S-transferase -1.33 4.43934E44
LOC547584 ( provisional ) probable glutathione S-transferase -2.60 0
GLYMA_20G101100 glutathione S-transferase GST 18 -1.74 1. 28813E-57
GLYMA_13G135500 glutathione S-transferase L3 -1.39 0
LOC548031 ( provisional ) glutathione S-transferase GST 20 -1.19 5. 07472E-05

ORT-PCRE RNA-seq

Log,(AvrB/Pto)

R o
chouhouo

A:Po(EV) L3 ;B Pro( AveB) b3
A Pto( EV)treatment; B:Pto( AvrB) treatment.

E 6 RNA-seq illFF

ORT-PCRE RNA-seq

o[ T U O ™

=)
& -3
w -4
3 -5
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Z 3R89 RT-PCR BiE

Fig. 6 RT-PCR verification of the result of RNA-seq
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