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Functional Analysis of TaTPK in Wheat Resistance to Stripe Rust

WANG Yufan''?, XIA Yingjie’, SHI Jia' , CHEN Xianning',
HUANG Lin*, ZHANG Yueqiang' , WU Bihua®

(1. Crop Research Institute, Xinjinag Academy of Agricultural Sciences, Urumgi, Xinjiang 830091, China;
2. Triticeae Research Institute, Sichuan Agricultural University, Chengdu, Sichuan 611130, China)

Abstract ; To elucidate the molecular mechanism of the wheat gene Ta TPK . which encodes a Ptil-like
tyrosine protein kinase, in resistance to stripe rust ( Puccinia striiformis West f. sp. tritici), this
study used a disease-resistant wheat variety Shumai 126 and a susceptible variety Taichang 29. The
function of TaTPK was analyzed using techniques such as qRT-PCR, subcellular localization, virus-
induced gene silencing, and histochemical observation. The results showed that after CYR34 infec-
tion, the expression level of TaTPK in the resistant variety Shumai 126 was significantly higher than
in the susceptible variety Taichang 29. TaTPK encodes a membrane protein, and silencing TaTPK
through gene silencing technology weakened the resistance of Shumai 126 to the stripe rust race
CYR34, manifested by an increased number of spore pustules, accelerated hyphal growth, decreased
H, O, accumulation near infection sites, and a higher percentage of leaf area covered by spores. In
summary, TaTPK participates in the wheat resistance response to stripe rust by regulating reactive
oxygen accumulation. This study provides a candidate gene resource for durable wheat disease resist-
ance breeding.
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Fig.1 Schematic diagram of transient silence fragment of TaTPK
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A: Gene structure of TaTPK ; The bold lines represent ex-
ons, while the thin lines represent introns. The scale is 1 000 bp.
B: Predicted results of protein structure. C: Analysis results of
transmembrane structure. D: Predicted results of phosphoryla-
tion sites. E: Prediction results of protein signal peptides.
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Fig.2 Structural analysis of the TaTPK
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A: FPKM values of TaTPK in the transcriptome of Shumai
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M; .Mj3) conditions. B: RT-qPCR of TaTPK in Shumai 126 un-
der stripe rust infection(I) and mock infection(M) conditions. C:
Relative expression levels of Ta TPK in Shumai 126(SM126) and
Taihang 29(TC29) after stripe rust infection. D: Alignment re-
sults of the CDS sequences of TaTPK in Shumai 126 (SM126),
Taihang 29(TC29) , and Chinese Spring(CS).
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Fig.3 TaTPK expression after inoculation by Pst

and CDS sequence alignment
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Fig. 5 Phenotype and of silencing efficiency after transient silencing of TaTPK
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Fig. 6 Hypha length of CYR34 after transient silencing of TaTPK
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Fig.7 Histological observation of CYR34 development after transient silencing of TaTPK
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