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Screening for TaXI-III interacting proteins in wheat and analysis of its in-
teraction with TaHRLI-2B
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Abstract: In order to further explore the molecular mechanism of the wheat xylanase inhibitor gene TaXI-1II in re-
sistance to Fusarium graminearum , this study cloned the TaX/I-1II gene from the moderately resistant variety Annong 1589.
Bioinformatics and subcellular localization analysis revealed that the TaXI-III protein was localized to the cell membrane/
wall. The bait vector was constructed by homologous recombination method. The self-activation and functional assays con-
firmed that pBT3N-TaX/I-1Il had no self-activation activity in NMYS51 yeast cells, and could produce functional proteins. A
total of 19 candidate proteins that may interact with TaXI-III were finally obtained by split-ubiquitin yeast two-hybrid system

from wheat ¢cDNA library. These proteins were associated with diverse biological functions, including signal transduction,

transmembrane transport, programmed cell death, and
%5 H #7:2025-09-23 stress response. Results from yeast retransformation,
BEETE LB R A ABHEDHT T U5 H (2022AH051088) 5
N2 BERHITAS 3 2 G 50 H (2022qd50) 5 %2 B8 7 8¢ 11 44
BEAWF 98 T R I H (2023AH040223) 5 [ 22 77 F AR 4
A—/NERZIUH (CARS-03) B . 1 it TaX LMl i both
FEEEA X VE(1991-) T 2B AL W YR BRSO sensitive response, interacted with TaXI-III in both yeast
FHEER j{ig%ﬁﬁ;%Eiiiﬁé_llﬁﬂ?;70642':;:]@7’2?;:2?j\j and plant cells. The expression of TaHRLI-2B was induced
WIRIEE 3% 4E, (E-mail) chezh@ 163.com by Fusarium graminearum infection through quantitative

luciferase complementation assay and bimolecular fluores-
cence complementation assay confirmed that TaHRLI-2B,

an HR-like lesion-inducing protein involved in the hyper-
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real-time reverse transcription polymerase chain reaction (RT-qPCR) analysis. And the overexpression of TaHRLI-2B in

Arabidopsis thaliana enhanced the resistance of plants to pathogens. The results of this study provide a theoretical foundation

for further exploring the functional mechanism of TaXI-IIl and discovering disease-related genes in wheat.
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graminearum ) 5| i ) /N 22 7% % % ( Fusarium head
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ANZ S SR 1 EAERIL , S22 38T PR S B
CIR LT CIE G TR

) A PR SRR S P A AR 5 — 3 o e,
PR AR TR T A A, T R T A 4
(ML LER S IR E £ R R &5
WAL AN B BE R A BB IR /N A BE 2 My L o,
WYI-B-1,4- R EMERE AT ) FIA R WS 8509 B-1,4-4
FrEE, BN B o vk IR I M R B S A
FETZS L IR R R R 2, N2 AR 2 R
TR, A15E TaXT XIP M1 TLXT 3 2K TaXI
S/ N B R LB R i A SRR 5
Gl SR DA Z IR e U, BT 8 6 Fh
H IR A R, TaXT R Fak 20 J
fRYLFE T, R R TR R R YT S
TaXI-III/ TaXI-IV B R SEA TR 32 Fp R A5 7]
I RAEK ATriS Al f# TaXI-IA  TaXI-IIA 5 1 R ik w
BE2~3 5 NI R R SR , 24
TaXI-type MV FILEHR i A e %) 78 g 38 I8 3 va T aR
JaanFp S DIRERFIRAS R W], TaXI-TIT 2K (A 7ERST
AR 25 S 0 TR A FGSG_03624 F1 FGSG _
10999 &M FHHIHIHAEAR b/ NI /N2 ST
YR s R I EsET " Hofth TaXI-
type 7 JREHE AR B v S R A I R B 2R AT
RE' T TaXI-TER P X R 45 i 0 A AR SR b il 2L
G AN HIR | 7 TaXI-111 5 PHRE /N2 e e R
IR 5 AR B AR R A i R

wheat; xylanase inhibitor TaXI-III; split-ubiquitin yeast two-hybrid system; interacting proteins;

S TaXI PIREC A R 25T, AR [ ok
RS, HILHI A RE 5 & A M FE T 1 4 F
MLHIASEE , it ARBIFSE LA TaXI-11 i 7, il
FHBE R AU SR 2E 72 G008 R A5 T TRAR e (14 /N2 Tl
cDNA SCIE S E BAERR 1, I Xk 2 1 A AR 2
IREHEATRI L 4381, it — 2538 7R TaXI-11 9311
FORHLEL, /N2 PR B JE R A2 P B L e S 7

1 ARSIk

1.1 iR

B/ NAZ Ry BT R B S AR AR 1589 FAE T
M BN K= T e X B/ MEHES 10
pL RAHEIT T (RA R, B2 BRI R 22 R 22 B
L) FHERSF 0 h 12 h .24 h .36 h 48 h .72 h
196 h B W ARG T -80 C IR FE, M IT
( Arabidopsis thaliana ) 1 4 [C M F ( Nicotiana
benthamiana ) FPAE TR M = BEAEYI R =

P RE R A1 960 i 7 A SR A i ) TR AR A 1Y)
/NFE cDNA SCFE R AZBUR M K7 /N2 o F B Rl S
= H W, MY K 8 #K pHZM27-GFP | pCAM-
BIA1300-nL.UC . pCAMBIA1300-cLUC, pUC-SPYCE
H1 pUC-SPYNE Hh I M 2 Be /1N 22 1 F 52 36 == AR AF
R0 75 RS2 A A4 I i b A ) B R R
/NEI IS

RNA $#2 U & (17 % : RC401-01) | e sk ik
& (175 R123-01) | Phanta & 4 EC i (175
P525-01) F19¢ 565 i PCR R F & (575 : Q412-02)
YW P i A R A PR D 5 (] R 4
M & (585 CU202-02) |, i ol e 350 & (92 5.
EG101-01) JFRi#E BUR 7] & (525 EM111-01) F
DNA marker ( %5 . BM141-01 .BM101-01) ¥4 B dt,
AW AR AR A7 PR 5] 5 TR 55 i b 1
B FRHE (175 . PT1056 \PT1066) | REEAZ 285 il A5 i
& (55 PT1354-DC) X-gal (585 : PY1092) #Jlity
F DG AR ) T AR A B 2N A 5 B b £ G
M & (175 :D3376) W A bt R R RHEAA R A
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BI04 P U [ B A 22 AR W S = 51 YA il
FDN Y A TA ) AR (i) et A BRAS W) 58 1
1.2 TaXI-III A ERE

R valE TaXI-HT P DR A Hik T TR A [
IF A Y 22 4R 1589 /N2 BEAR 4R UL RNA | S o)
PATF cDNA JFE BN, LAKESSPES W) TaXI-11I-F
( 5'-CCTGACCATCTCCGTCCACT-3") Fl TaXI-III-R
(5'-TAGTCGACGAAGTACATTGTACAGTA-3") H#"
14519, M Phanta =5 PR FLEGC AL PCR 971G, 974
WRMBFZEZ U B, 912 1.0% 358
I L YA 5 [ e 44k, 3% 42 2 pBlunt FE R AR
Jer R A, R HCI 5 TE A Y B R TR A R ER
pBlunt-TaXI-1IT Tk, F-20 CLAIE#
1.3 A¥E BS54 TaXI-I 8 K HE T EE A

T FHZEZL R Cell-PLoc 2.0( http ://www.csbio.sj-
tu. edu. ecn/bioinf/ Cell-PLoc-2/) ,CELLO v.2.5 (http://
cello.life.nctu.edu.tw/ ) 1 Deeploc - 2.0 (https://serv-
ices.healthtech.dtu.dk/services/ DeepLoc—2.0/ ) X TaXI-
T R PR A T ST 40 7 T 0, ) D T 05 g e
pHZM27-TaXI-1I-EGFP FERiFA%AA LA pBlunt-TaXI-
T B (519 pHZM27-TaXI-111-F (5'-AGAGGA-
CACGCTCGAGATGGCACGGGTCCTCCTCC-3")/pHZM-
27-TaXI-11I-R ( 5'-CCATGAGCTCCCTAGGGCTGCCGCA-
ACCCGTAAAGT-3") ¥ # By B, 4lifb )5 38 i [ Y5
HIRFN A 52 Xho TR Spe TGV pHZM27-GFP
WGz, WA WAL 2 R DHSa H, 208
& PCR J2 Xho TN Spe TRUREDT) 2 20 JoH i 1 BH 4 e

®1 HMEEAFEEERNSINF

B, T REUI TE A ) BOREEA TN P 0 iE 4 pHZM27-EG-
FP Y5 pHZM27-TaXI-III-EGFP 4y 5l ' At 4% AT B
GV3101,%: PCR %585, T YEB 55373k 28 CHiFRE
0Dy H1.2~1.6, WA HTEFER (10 mmol/L MgCl, 10
mmol/ L 2-NEik ZfififiR 100 wmol/ LZIE T 7 ) Leid It
FRFE 0D, ~0.8,28 CHEFHE2~3 h J5HEH A AN
B, EDERESR 48 b JE BUR YA S TR A
EGALES
14 FEEEOEE BRI RIS BEERI

MR TaXI-1I 5 K Gt 5% DX 1) S g T 44 7
51,18 FH SnapGene X F T RITREHG Y (£ 1),
VL pBlunt-TaXI-1IT FURL ik, 3 1 5Pkt
PCR &3, MWL R R B 43 3] 5 28 A0 oy i D0 4k 1k
189 pBT3-N (Sfi 1/Nco 1), pBT3-STE ( Sfi 1/
Pst 1) F1 pBT3-SUC (Sfi I /Pst T ) #h ARk 47 i 4H %
e FAL KT DHS o B2 A4, 28 B PCR
XSt BT R 7 98 i I 3545 2 S T A

KM PEG/LiAc 4% 3 Fhai 4117512514 pBT3N-
TaXI-1II . pBT3STE-TaXI-1II F1 pBT3SUC-TaXI-1II %y
15 pOst1-Nubl I AL NMYS1 B EEAF b D RE K
;5 pPR3-N AR ABGERIZE, LA pTSU2-
APP+pNubG-Fe65 A FHAEXT B, pTSU2-APP +pPR3-N
FIBAMEXT R, TR PCR S8 5, B 45 T B B AR 43
5 T RUBS S 3 ( DDO, SD/-Leu/-Trp ) DY St 1%
FEH(QDO/X, %% 20 wg/mL X-gal [ SD/-Ade/-His/ -
Leu/-Trp) ,30 CHiFE3~5 d, WAL 7% AL K AF 0L LT
il E A AR F S T P S T RE

Table 1 Primer sequences used for constructing recombinant bait vectors

EIE A7

SIYIFH(5'—3")

pBT3N-TaXI-1II-F
pBT3N-TaXI-1II-R
pBT3STE-TaXI-1II-F
pBT3SUC-TaXI-11I-F
pBT3STE/SUC-TaXI-1II-R

ATTCCTGCAGGGCCATTACGGCCATGGCACGGGTCCTCCTCC
TAGCTACTTACCATGGCTAGCTGCCGCAACCCGTAA
TTTATGTAATGGCCATTACGGCCGCACGGGTCCTCCTCCTCGT
TATCTGCAATGGCCATTACGGCCCTTCCGGTGCTCGCGCCGGTCA
TATCGAATTCCTGCAGGGGCTGCCGCAACCCGTAAAGT

1.5 TaXI-lI EfEZEAMIFES S0

i TaXI-11 HAE & 1, $ pBT3N-TaXI-111
Eefb 2 NMYS1 Bk I i 45 A IRaz 2 Bl S 7% A /D
7 ¢DNA 3CFE, # AL T QDO/X 55 HL 8% 57
3~5 d,PRHL 55 DN EAKTF 2 mm B ERE, E—
SRR DDO 5 QDO/X AR 35 ik, 16 B i BH 1

SUREY R G F7 , $ I B JBORL T 3 A = K AT TR
DH5o, SEREIF I . U P 90TE /N2 22 20~ B0 P
(http ://wheatomics. sdau. edu. cn/) # 17 BLAST [t
XF, DA e AR A 95 M hReTE RS, i — 20
TBtools B FIEAT GO 5 KEGG & S 434, #0126 Fit
fo 4 H AT RERAT I AE )2 TRE .
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1.6 EEENEZEFREIE

A BHPA TR B Ak R 4R pPRIN- sk LA 2K 1 5
, 55 pBT3N-TaXI-1II F AR IL 5 L 2 NMYS51 %
B AT DDO A, 30 CH5 5 3 d, B W PCR %
E TEBCBH R FERE Y R IE 95 2 0Dy ~ 1.2, WUETH
A, 41 0.9% NaCl 5 E A FE 0Dy, = 1.0, 4% 10 556
JERRF RN 1x107" 1x107% 1% 1075, 20 3 s ke T
DDO 5 QDO/X F#,30 CHiF3~5 d, MEHTE 4K
&L, Ph pTSU2-APP +pNubG-Fe65 il pBT3N-TaXI-
11+pOst1-Nubl A FH 4 %} B8 | pTSU2-APP +pPR3-N Al
pBT3N-TaXI-III+pPR3-N A FI T HE
1.7 FEARKMEEHIREIE TaXI-III 85 TaHRLI-
2B EEMEE

HEAIE TaXI-M1 2 (5 TaHRLI-2B 2 A A9 EAF
K24y BRI pCAMBIA1300-TaXI-11I-nLUC .,pCAM-
BIA1300-TaHRLI-2B-cLUC . pUC-TaXI-1II-SPYNE /I
pUC-TaHRLI-2B-SPYCE T 20 2 14 | I %% b 4R #T 1
GV3103, JH LA FT TR Bk I = G A [ AR = 7, 43 )
HATHOL Z B 5 A (LCA ) i 56 A1 X3 T 98 6 5 4b
(BiFC) %0, LCA 5ot il 50 20 R IK TaXI-11I-
nLUC 5 TaHRLI-2B-cLUC , X FEA1 1% B A1 A9 5 4041
A RS 6 ISR S BEEGFE 24 h, K D-50Ok
RHERRY , IS AR R GRS F S, BiFC
I IR 4 3 38 TaXI-1-SPYNE 5 TaHRLI-
2B-SPYCE, % HRZH 15 B 0 7 19 25 2R AL, TE ST IS W 5
7% 48 h, it R BB DO E .
1.8 SR EE PCR(qPCR) SR BEIIE
BEMT TaHRLI-2B ERE R IEER

PLJ5 5 1.2 HE LAY ¢DNA 1ER qPCR 5k, L
INFE TaActin (AB181991.1) iy N Z 3L K, fifi FH 51 4
qTaHRLI-2B-F ( 5'-AGGACCAGCAGCAAAGTCTCTC-
3")/qTaHRLI-2B-R ( 5'-CGATCCCTTGGCTTGGTTG-
3") Fll gTaActin-F (5'-GTGAGCCACACTGTTCCAATC-
TATG-3")/qTaActin-R ( 5'-CCACCGATCCAGACACT-
GTATTTC-3") #4798 5 PCR 3%, Wi A R 5
FEFF 2% SYBR Green ikFI & Ui 45, RH 27229 )
AT TaHRLI-2B FETRUAE /N2 HEFh R 43 4k 70 1 I

AT Bsf 6] B AR e ik
1.9 3Rk TeHRLI-2B EFE BT IFIE R EHT

i 5[] Y6 TR 20 TaHRLI-2B & A 1 4 15 )% 1)
(CDS) yifE % pHZM33-GUS A, ¥4 8 pHZM33-TaHR-

LI-2B fEYIFGREAR . RARFTFE GV3101 A48T
R T 38 1d 0.1% Basta SN
e e S 2 s SR A Wl XS ( RT-PCR ) S0 iE 4R 75 FHE
FEAR, IR BHPER R A 28 B % T3 Rl G &R, HUT3
AR RS R R T e, AL S R 5wl %
I 1 mL 5X10° AN EF AR A i T TR A BT IR K
AR AT 0.7% BRI FRIL, TR EE 22 °C AHXHE
J& 100% .16 h YEE/8 h HBRE A FEFES~7 d, Mgk
WalL, Btk 3 W EW - E S 1Tl TaHRLI-2B J
PR3 BN R U R

2 HERE

2.1 /N TaXI-IIT & F#) 58 & R H 040 B 28 2 48
MRIEBEE

AMFFT LA Z AR 1589 /NZZ cDNA AR , >R 4
SEVET YY) TaXI-TH-F/ TaXI-II-R 3¥17 PCR ¥4 3845
TaXI-1II R GRAS X, 7Y 444k J5 v FE 2 pBlunt
AR, AL KT DHS« I EF T sE ke I, i Zh 3k
PR EE N 1299 bp B TaXI-IIT FEHFH)( 1A) . LU
oA 3 Ak, A 3 () U5 R 4 9k 6 @ pHZM27-TaXI-111-
EGFP Fi¥) #2834k, LW W PCR #10i M Xho 1/
Spe 1 XUEGUISGAIE, BV 5 7742 1 954 bp 19 7 Be (K]
1B) , FA BRI T 45 SRR, 4 A ¥ 5 5 TaXI-111
B T84 — B IS FRIA A IR

M1 al a2 a3 bl b2 b3 Ml

ol il
1000 b

800 bp —1299 bp 1 000 bp
P 800 bp

500 bp
300 bp 500 bp
300 bp

A B

M1 : TransSK DNA marker;al ~a3:PCR ¥ 34 &4 pBlunt-TaXI-1I11
Y BE R RV ; b1 R B Y)Y pHZM27-TaXI-IT-EGFP 47 ;b2 (b3
Xho 1 /Spe 1 WG pHZM27-TaXI-III-EGFP JFF,
Bl TeXI-l EEMRESTHRECEY RIEHE
pHZM27-TaXI-1II-EGFP B33
Fig.1 Cloning of the TaXI-III gene and construction of the
plant expression vector pHZM?27-TaXI-1II-EGFP for

subcellular localization
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2.2 TaXI-II EHLHBEE LS

Cell-PLoc 2.0 Fil il TaXI-TII & [ & 7 T 40 il
fiE  CELLO v.2.5 5 DeepLoc-2.0 Tl H5E {37 T i i
FNCE) AMAEAh . REAIE R F 3 i AT A
14 % I 2 A6 7 Al i b Gk pHZM27-TaX1-111-
EGFP J¢ pHZM27-EGFP , #5633 £ B 13 55 W %
LEW R TaXI-I11: : EGFP Fill & 8 1 1Y 4% (4,98 605

G

EGFP

TaXI-11I::EGFP

100 pm

RS A T A R 4 R DX A A
55 A A A R A B W DA 5, T i s
R EGFP BYZELAR " W)™ 32 43 A1 T 240 M JA 30 4 i
SR AR (B 2) o W] TaXI-IT 8 H 32 2E A
TARM R A RE X R, 5 T 25 R — B, R, AE
JE it e TaXI-11 B AR E F I, 7R 0 22 R &
GEBLR R I BRI AR

100 pm

100 pm

B2 TaXI-II ZEAEREMNH FTMAAE LR

Fig.2 Subcellular localization of TaXI-III proteins in tobacco leaves

2.3 HEHEMNHBERINGES BREKRN

A R BE XA AL A LA pBlunt-TaX1-111
SR, R 1 R RN R4 5149, # it PCR
HaFRAS RN 245 bp 1 245 bp F11 185 bp [ H Y
FEB(E 3A)  glifb)a i By il 5 28 WU D) 4 1
{EF%) pBT3-N .pBT3-STE J pBT3-SUC #A#E4 7[RI
A ESE AL K A3 DHS o 5 0 158 BH 2 7 e 9
PEECE 2 Tk, 28 B P9 D) i D 950 , pBT3N-
TaXI-IIT ( Pst 1/Sac 1 [ Y)) . pBT3STE-TaXI-111
(Xba 1 /Hind L Y] ) A1 pBT3SUC-TaXI-11I1 ( Xba 1 /
Pst T YD) 23 5172421 241 bp 1 294 bp F11 230 bp
AT Fr Be (18 3B) o MU0 AG: DN T A 179 B 41 Bk 42
DU UESE 45 B AR A6 AT 91 TaXI-1T 584 —
3, R EAH AR T,

R T I T A, A S0 3 Fol e 2H 4
REATOIRE S B FOG B0 IE (& 4) . ANIE 4 BT 0L, BT
A BELE AL FAE DDO Al B3 IEE A K R4
W), T RE o B 45 R W N, pBT3N-TaXI-1II,

pBT3STE-TaXI-IIl 5 pBT3SUC-TaXI-III 43 %] 5
pOst1-Nubl AL R BRTE QDO/X AR ¥ REAE K
JrRE e, R =AY SRR A, AR
M e AL pBT3N-TaXI-1I1 5 pPR3N Ht %% {1k £k 7£
QDO/X AR RIS A BOGIEPE, Hitk, &
B pBT3N-TaXI-111 FiF )5 4L H AR ik,
2.4 BEEWNEZHFE TaXI-I WEEEAQRIER
HEEAMINEES T

Stk — 2B E BAE B R 55 AN e A
FF DDO 5 QDO/X Ak AT & i, 455 (& 5)
N, 2RISR QDO/X AR FAERK BAF H s
FeWA H A% M AT S TaXI-I0 85 A I AR, APk
HAE A R0 L 60 35 AT 1) BT 9% S BBUTOR, e 1k K
FFB DHSo AT 5a IR . 2/ N22 221 2F 5000 P
Fext e 2 e, 3RS 19 A4S TaXI-IIT P76 HAE
F(#£2), GO REEHL5 R FM , X B3R 1 5 n] fE
Z 55955 Bz Yt e T e A=
APy rae e Ry SRR (KL 6)
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M2 al a2

2 000 bp
1000 bp —— 1245 bp
750 bp 1 185bp
500 bp
250 bp
100 bp
A

+:pTSU2-APP+pNubG-Fe65

A pBT3N-TuXI-III+pPR3N
©:pBT3N-TuXI-IIF+pOstl-Nubl
A pBT3STE-TuXL-[[[+pPR3N
@ pBT3STE-TuXT-II+pOstl-Nubl |
A pBT3SUC-TuX-IIH+pPR3N
©:pBT3SUC-TuXI-III+pOst1-Nubl
—.pTSU2-APP+pPR3N

M2 bl b2 b3

2000 bp
1 000 bp

750 bp
2000 bp 500 bp
250 b

1000 bp 100 bg
750 bp
500 bp
250 bp
100 bp

B
M2 ;Trans2K DNA marker; 8l A ' al ~ a3 4331 Jg4fi A F] pBT3-N .pBT3-STE ,pBT3-SUC /At i) TaXI-1T 3£ PCR F B € Bt bl ~b3 435l
Sy WUEFY ) () pBT3N-TaXI-1II ,pBT3STE-TaXI-1II ,pBT3SUC-TaXI-I11 T 2037 I ki ,

B 3 TaXI-NI i) PCR # g 5 EHFEHEWNE IR LR

Fig.3 PCR amplification products of TaXI-III and double enzyme digestion of recombinant bait vectors

+:pTSU2-4PP+pNubG-Fe65

A :pBT3N-TuXI-1ll+pPR3N
©:pBT3N-TaXI-1I[+pOst1-Nubl

A :pBT3STE-TaXI-1I[+pPR3N
©:pBT3STE-TuXI-11I+pOst1-Nubl
A :pBT3SUC-TaXI-III+pPR3N
©:pBT3SUC-TaXI-11I+pOst1-Nubl
—:pTSU2-4PP+pPR3N

+ R BEAE X B s S B M T B2 5 A R R 4 5 @ D T RE RN 2 5 HE R W0 R P~ E &2, DDO - XU 35 35 QDO/X ; DU B+ X-a-2F 3,

BEIRIE,

E 4 EHAFESENIIEENSEHERNER

Fig.4 Functional detection and autoactivation detection of recombinant bait vectors

2.5 TaXI-II 5FMHMEEEEE B EIFKIIE

B UE TaXI-1T 5 4% 2% B AF 8 H 9 B AE X
B0 R AR AT WSS W) B (45 pPR3N-TaBI-1-
6D . pPR3N-TaRBL-2B . pPR3N-TaTrx-5A . pPR3N-
TaHRLI-4B ., pPR3N-TaHRLI-2B , pPR3N-TaHRLI-
4A) 5y 9 5 i 1 AR pBT3N-TaXI-1II 3% b &=
NMY51 FEREAH AL rh | %0 F B 5 2T DDO Al
QDO/X “Fa I, 458 (K 7) Wor, B A L AT
BEFE DDO VA b ¥ 1 & A K, & B 7 4k i,
1E QDO/X - L, BAPEXF B 4 4 UL A | i BH
XA K A B I IE R A K H 26, R
WY TaXI-I1 25 H 5 bk e B4 2 1 5 7 19 B 40
ML B AR S E AR EAE R

2.6 TaXI-IIl A5 TaHRLI-2B & [ B {EIR1E
JHHIN TaXI-11 2 15 TaHRLI-2B %5 [ 7EAE Y
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Fig.5 Screening of proteins interacting with xylanase TaXI-III

Fz2 METXI- BEEEEANERE ID RIEEERE

Table 2 Gene identifiers and functional annotations of potential interacting proteins with TaXI-III in wheat

SRS FH 1D rge R
3 TraesCS6D02G077000. 1 Bax #II 1 FEEEH
4 TraesCS4B02G026400.1 RNA 45 &M
5.7 TraesCS5A02G482800. 1 KRG T Bz L EE IV
6.8 TraesCS2B02G118800.1 ERAER b FEBEE R R40G2
9.10.11,12,13.30 TraesCS3B02G376600. 1 308 A 1 S5
14 41/44 45 TraesCS3D02G332400./ TraesCS3A02G338800.1 WA A L34e MR HEHA
24 27 TraesCS3D02G260300. 1 JUT il
26.34 TraesCS5B02G033100.1 AR RN
31 TraesCS5A02G205000.2 T S I
32 TraesCS3B02G473000. 1 YGLO10w HEEE
33 TraesCS2A02G188600. 1 Zotlis i+
35.47/39/46 .50 TraesCS4B02G316300. 1/ TraesCS2B02G040200. 1/ TraesCS4A02G415500. 1 HR B S R UG A
36 TraesCS3A02G303300.1 &2 1 RSB BRI Lptk
37 TraesCS6B02G330700.1 I 05 o AR B 4 R K 1
38 TraesCS5B02G270000.1 FEF AR 1

42 43 51 TraesCS6D02G100900LC. 1 DNA &[5 RNA R4 M5
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Fig.6 GO enrichment analysis of proteins interacting with TaXI-III
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Fig.7 Rotation validation of TaXI-III and candidate interacting proteins
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Fig.8 The detected interaction between TaXI-III protein and TaHRLI-2B protein of wheat by luciferase complementation assay and bimo-

lecular fluorescence complementation assay
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Fig.9 Expression of TaHRLI-2B gene under Fusarium gra-

minearum infection conditions
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Fig.10 Identification of TaHRLI-2B overexpressing Arabidopsis thaliana lines and resistance to Fusarium graminearum
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