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Cloning of the wheat induced resistance gene TaWIR 1b and expression analysis

Wang Junmei, Xu Fei, Song Yuli, Li Yahong, Liu Lulu, Han Zihang

(Institute of Plant Protection , Henan Academy of Agricultural Sciences. Key Laboratory of Integrated Pest
Management on Crops in Southern Part of North China . Ministry of Agriculture, Zhengzhou 450002, China)

Abstract Take-all disease,caused by Gaeumannomyces graminis var. tritici (Ggt), is one of the important soil-
borne diseases of wheat. It is the fundamental way to breed and plant resistant varieties for preventing the disease,
and research on resistance genes is the foundation for resistance breeding. In this study,a complete ORF (open
reading frame) ., with 100% homology with TaWIR1b from GenBank,was obtained by amplifying cDNA of *Xin-
nongl9’ using primers designed based on TaWIR1b sequence (Accession no. M94959. 1). Primers were synthe-
sized for analyzing the transcription patterns of the gene by quantitative PCR in different wheat-pathogen interac-
tion patterns induced by Ggt. The results indicated that Ta WIR1b was induced by Ggt up-regulation expression in
resistant cultivar ‘ Xinnongl9”, with a peak value of 143.97 three days post inoculation, but the peak value was
4.22 at 8 d post inoculation in susceptible cultivar ‘ Xinmail9’. It indicates that the gene TaWIR1b might be in-
volved in the course of resistant response to take-all disease.

Key words wheat take-all disease; TaWIR1b gene;

gene cloning; gene expression analysis

Plant Protection

INFZ Al 2 AR TRBEFE /N 22 A8 Gaeuman-
nomyces graminis var. tritici 5l ER/NE L —FpE
BRERE AR S/ NERR X 2 A, HR
A A ABR EER, — B AR XE AR BR  — |
AL/ NFEPH ™ 1096 ~ 20 %6 o B g HH ik ™= 3 2f L 2 4
Weo T RFRARATING i b 2 A /N 22 4 s £ 35 1Y
HRAIE A%, T B s 2 R AE 5% 02 B 7 R A L itk 42k
TAE.

WIR1(wheat induced resistance 1) B k4R

Wi EITHH:
HEE£IH:
e

2016 -10-31 2016 -12-19

E-mail : songyuli2000@126. com

TERTE/INE 5 RKE AR R BAEh 85 3R
ksl RN . BRI/NEFESHR 34 WIRL
FEPE o R % 2 . 3 & TaWIRla, TaWIR1b Fi
TaWIR1c, Hod TaWIRla fil TaWIR1b % 7E [ —
53325 TaWIRIc [ [RIJEHERAR. XF WIRT 5[
i R 1 45 #4 4r Hr R W] WIRL & 1 N R H
A K IR I PP EE A REAE AR T B B 0 n] R L 1
INTRESE A ] e, TaWIRla & (424 EKM
C Aty » AT 58 2 e 7598 [ 40 Bt 1) 2o 2 v 3 i

TR /INZE PR AR ZR (S2010 - 01 = 05) {48 it 5 BT ARBITFEH R0 H (142300413221) s TR 4 AL B2 58 A 04



43 55 51

FARESE NEFESHNEER TaWIR1D (51 K 3354591 « 151 -

2 YL 5% 40 L B 11 780 A DA T 14 548 200 D s 1
1M TaWIR1b 1 TaWIRI1c 5 HH & A 15 5K, 54
MO 5 5 T RET 2 240 e BE i [#6] F1  oi y FHLJ5 F A T
BIR 5 i B B

S AT 55 4 2R /N A R BT 197
XN A B GaNS-90 FE AR R I  w] F TR
FNE X E HTERLE] . ABFFRRIEC A TaW-
IR1b BB HI G S 1053 B 1979 cDNA 3k
T ER KT, R AR R R 5 A
JEGE G| 3BT T 4R /N Ui B GaNS-90 Ji5
TaWIR1b 7 Hidk 197 MU b Fft e 197 )ik
UL Jy it — PR R ) DT RE B E R

1 RS 7®

L1 e

B A T R A X /N 22 i b A 197 (Xin-
nongl9) . ‘i 197 (Xinmail9) /N3 4 i
PR GaNS-90 X 1 1] 1 48 RO BF 4 W 5% Be 4l ) DR 47
WESE T/ N2 96 3 PR W B IR AE
1.2 REHE
L2.1 R H A G B

PRI S 1 /N2 B, L 7500 S REFR T
B 30 s E /KRG B B SR IR A 24 h, AR5
PR FE R PR = (20 C) 1535, 19 KR 16 h,
FACH 4 5 R AR R Pk T B TR
AN AR FE RN AT FLA 1T B4 ot v 7
FEHCE THER, PR EE R BB RS TR
R R G 0.2.3 1 8 d LUK JRI A 422 B 5
MR/ N T TEACEL I R R AT — 80 C
USRI
1.2.2 % RNAERKE —4 cDNA & &

FH TRIzol i (&% TaKaRa ¥ 35) $#2 50/
FZ B RNA, T A DNase 4l RNA, A Eppen-
dorf Biospectrometer 43 3 Y6 B 46 I A 5 A9 e
iz, M TaKaRa 1 5% 50800 £ 3845 cDNA 2
—fE. —20 CLRAEE I
1.2.3 H#yEEKRERFF 40

B H ey R TaWIR1b ( Accession no.
M94959. 1) ) ORF HE Py 3 F7 51 i 11 51 9 % -
WIR1F: CTCGAAACACACCAGCAT; WIRIR:
GGTGCGTGACAGTAGATTAAC, DL “#id 197
() cDNA SHBAMRHEATY 1S A R ANF : 10X Tag
buffer 2 pLL,dNTPs(10 mmol/1.)0. 4 pL, EiiF5149)

(10 pmol/1)0. 2 pL, FifE5 49 (10 pmol/1)0. 2 plL,
¢cDNA 1 pL., Tag DNA &7 0. 2 pL,ddH, O b2
£ 20 pl, W FET A :94°C 3 min; 94°C 30 s,60°C
30 s,72C 30 5,30 MEF; 72C 10 min, 7= &
1.5 Y0 B W B 2 v 3k, UVIP 58 08 A% 22 45 IR A
HLUK i Bl H A% i B, iE 3 A pMDI19-T simple 2§
T A TI1 IRz 25 A, SR ISR, 2% LA T
A IR R I

FI A NCBI Chttp: // ncbi. nlm. nih. gov/) 1 1)
ORF Finder Chttp: / www. ncbi. nlm. nih. gov/
gorf/gorf. htmD T EA & H 19 - By ik ] 52 4E
W BLAST Xt sefey B 0 5 B A7 R34
1.2.4 AARKE#EEZEET Pkt Xl

VI AR LA, /NEZ AT 26S rRNA(Accession
no. Z11889. 1) 1 Jo 14 2 %t I, 31 40 F 9170, 265 F
GAAGAAGGTCCCAAGGGTTC; 26S-R: TCTCC-
CTTTAACACCAACGG, #R#E w2 pY 3 A P
5K Primer 5.0 2 fFi it € & PCR 514, 751
T : WIRIMEF: TGCCGCACAGTTTATGGATG ; WI-
RIM-R: TAAGGTGGTGCGTGACAGTAGA ,

Jeif s PCR & 3G R W5 [ i e S 79
FH 1701 Bt i 58 J0e Pl DA I, 38 48 A AR AR R
FE ORI 5 1) — R A 5 45 %R JORFE AT
SEEF A i PCR, 38 o 06 B2 R Bl 1 ik
bR R T A [ A G R0 AR B ik it 2 )
W7 | 40 ) R Sk
1.2.5 %N EE PCR&N G 24

WA ABI PRISM 7500 sEi}5E # PCR Y, PA4%
AR U cDNA SR . 47 PCR 9731 . ik
Z K :2XSYBR Premix Ex Tag 10 pl., 50 X ROX
[10.4 pL, WIRIM-F(10 pmol/L)0. 8 plL, WIRIM-
R (10 pmol/1)0. 8 pl., cDNA 45 —4# 2 pnL(10 X Hi
FER) RNA 2587 . ddHLO AMEE 20 ul. 2
MAEF H:95C 1 min;95C 10 s,60°C 20 s,72°C 40
s, 40 MR, T 72 CUEEZOUIE S . 45 R 5 i
ot EZ &t &t BV ER
3 Cr (HBCE-ME . DL & BFEI [A] 5/ 22 268
rRNA [958 0 2 X0 BRI 2 H A 2 A A X o
FIF 27229 kB ok B R AT Rk i

2 HRESH

2.1 HWERERXS
PEHC T A R 5 1 o8k 19 &L RNA. ] Eppendorf
Biospectrometer £  , FIF 42 B &L RNA ODyg / ODygg



o 152 -

5 4Ly 2017

fH4 2.0 247, 3B RNA Ui 384T ODsg / ODyso fH
KT 2.0, 3R] RNA 4B 5 m . o/ 25 .
FH 1.5 %0 A BrUNE HRHEE FE P VRS DU B BBCFY B RNA 3%
AL T T — . MR &,
K TaKaRa First Strand ¢cDNA synthesis i# 47
cDNA 25 —5E 5 .

HIFHY BB A 4 (A 5 1374 Bk 1971 cDNA,
AT 370 bp Zida WHE S B FR i A Be i, e

Ve G 6 A /Iy . TS5 R B BERKER
373 bp, HJF 55 C B TaWIR1H KK 731 56 4
AR, FIF NCBI # ORF finder T EL.7F v [ A B
HRFI 258 bp 588 T EEHE . X ORF 4ifih 86
MEIEREIE(E D, 5 MERE TaWIR1D 4ifid
MR LR 751 1009 —5. KA ORF HE N A i
HAF&mH %R (glycine G) FIffi 2 FR (proline P)
HA & TaWIRLD By HIRE XL
ctegaaacacaccage

atggcgtcccacagtgetgeeggeegtegteccacggegetegtgeatategetetettegtegecategeegeggteate
MASHSAAGRRPTALVHTIALTFVATITAAVI

atcaacagctcecgtetgtettggageegeegtecacgacgeegecacctecaggeaceggtgetetegaceetaacgteeet
I NSSVCLGAAVHDAATSETEALDBENVEP

getgtteegacgeegggeggtgecggtecaaceetacaceggeegtgggtgeegeacagtttatggatgtaaaccaceggeg
AverTPlddgaldaeryrgrEgcecrRT VY[ CKPEPA

ggtagccagccctaattacatccegegegeagaccccateteccagacacaatgettgegaggateccatcgatatatgtaat

d s o P =
tggttagcacaagttaatctactgtcacgcacc

RGP HEY BRI 51905 MRS 53 atg Ay IR RS T, taady 28 I 5 MIAERR 23 A glycineBREE; FAREER 43 Jyprolinesk 3k
Underlined sequences represent amplification primers; atg in bold represent start codon; taa in bold represent stop codon; framed
amino acids represent glycine; amino acids written in grey areas represent proline

B 1 EE TaWIR1b HFF 5!
Fig. 1 The sequence of TaWIR1b

2.2 EERESH

LI/NARZHER 26S rRNA JEPIVE S NS IR R
FHARRS SE 100 05 12 70 M A ol B 4= D 3 2 4F 1 2 I
TaWIR 1o fEAN [F) HAEZ AT T ik i, 4501 3%
HA - /NF2 dl R R 197 Fh 3[R TaWIR 16 3% 31 i bR
RUE T EIRZGE . HAERERNG S 3 KIAF| el (H .
FEXHAR R 143, 97 4 s MR bl B 22 197 rp LY
PR R R)E S 8 K HAOUXHIRAY 4. 22 4,
LN A s R R T Bk 197 (& 2).

160
140
e FFE19
120f Xinmail9
—— P19
100p
Xinnong19

(=
(=)

AR Rk &
Relative expression level
N )
) S

[
[=3

N VEETTLE ettt o

2 3 8
BRI /d

Time points post inoculation

B2 #MEMREEE TaWIRID EEFRIEEX
Fig. 2 Expression pattern of the gene TaWIR1b after

(=}

inoculation with Gaeumannomyces graminis var. tritici
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