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Role of 7TaNPR1 in wheat resistance to Puccinia triticina

LI Shan, QIAO Jinzhu, LI Ye, JIA Dingrou, LIU Gang, WANG Dongmei
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Abstract: Wheat leaf rust is an important disease that affects the yield. Identification of broad-spectrum disease-
resistant genes is beneficial to the improvement of wheat varieties. NPR is a key factor in broad-spectrum disease
resistance. In this article, we analyzed the function of 7aNPRI in the process of wheat resistance to Puccinia triticina.
Expression analysis showed that TaNPR1 expression was induced by Puccinia triticina inoculation at the initial stage
and the response was stronger in the affinity combination (Tcx260) compared with the incompatible combination
(TeLr26%260). Subcellular localization showed that TaNPR1 was localized in the cytoplasm and nucleus., The VIGS
technique was applied on plants of the incompatible combination to silence the 7TaNPRI gene. The silencing plants
displayed significantly larger area of HR at the infection point with significantly increased numbers of HMC. These
findings suggested that 7aNPR1 affects the generation of host HR and plays a positive role in the process of wheat
resistance to leaf rust infection.
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Table 1 Primer used in the experiment

EIEYE

Primer name

J¥41 (5'-3")
Sequence (5'-3")

HE

Remark

TaNPRI-qPCR-F
TaNPRI-qPCR-R
GAPDH-qPCR-F
GAPDH-qPCR-R
VIGS-TaNPRI-F
VIGS-TaNPRI-R
pSuper1300-TaNPRI-F
pSuper1300-TaNPRI-R

ACGACCTGCAAGATACGCTTC
GTTCGACCTGCCAAGTTCC
CTGCATCATACGATGACATC

TGTCACCGACAAAGTCAGTG
AATgeggecgCTTGCGTCAAACTGTTCG
AATgceggeegqaagett TGCTCTGAGTATCCTTCTTACG
CCCaagcttATGGAGGCCCCGAGCAGCCAC
GGggtaccTCTCCTAGTTCGACCTGCC

qRT-PCR Kl TaNPRI ik

qRT-PCR il NS K GAPDH 33k

4t BSMV-VIGS—-TaNPR] #k {4
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R, AL AT GV3101, A AT B 1= YL M B (1)
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—#4r FHT Lh qRT-PCR #i 3 H i DT R R% . H
i Rohringer Y (05 MARHa % 2 Jr ik AT, 7EH
FER VU R R A L, GEiT 50 A~ BAR YL HR T
TR K Z8BEA MY ( Haustorium mother cells, HMC )

£2 VIGS A&
Table 2 Combinations used in VIGS
HE 45y

Combination Component
X R 2 BSMV:a, BSMV:4. BSMV: y
R BSMV:a, BSMV:3. BSMV: TaNPRI
] BSMV:a, BSMV:4, BSMV:PDS

2 ZRRAHT
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X

F ] qRT-PCR 6 1ll TaNPR1 7% /A [5) 3£ F1 1 40
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M S, HIFSRFRER m I RIBAKF . X450
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TEAREFAL A X HR R4 IE R

2 B TaNPRI B R £
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Fig. 1 Expression analysis of 7aNPR1 in the interaction

bettwen wheat and Puccinia triticina
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Fig. 2 Fluorescence observation of the subcellular
localization of TaNPR1 ( Bar=20 pm )
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Fig. 3 Silence efficiency detection of TaNPR1
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