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Introduction 

The Lr34 gene is one of the most important resistance genes in wheat and provides durable and race non-specific adult plant resistance against 
multiple biotrophic fungal pathogens. Lr34 is associated with Leaf Tip Necrosis (LTN), a senescence-like process that is visible in flag leaves of adult 
wheat plants. This Lr34 resistance is only found in cultivated hexaploid wheat and occurs less than 8,000 years ago, after wheat was domesticated. 
To our knowledge, no resistance with a similar durability, broad-spectrum specificity and LTN has been described in rice. We therefore transformed 
the wheat Lr34 gene into rice. 

Results 

After transformation we obtained 4 independent homozygous lines and all the lines show resistance against different isolates of rice blast 
(Magnaporthe oryzae), on a microscopic level and on a macroscopic level. On microscopic level, 1-month-old plants were infected and infection level 
was assessed by invasive hyphae observation. There is a delay of the infection by slower invasive hyphae development shown here by more level 1 and 
2 for the transgenic compared to the sister line. (Fig 1. a) Macroscopically, we observed fewer symptoms on the transgenic leaves 7 days after spray 
infection for all the tested isolates. (Fig 1. b, c) 
 

Figure 1. Lr34res confers partial resistance against Magnaporthe oryzae in transgenic rice. 
(a) Classification of biotrophic, invasive M. oryzae growth on rice leaf sheath cells 28 h 
after Levels 1–4 represent different lengths of invasive hyphae with level 1 being the 
shortest. (b, c) Macroscopic development of different M. oryzae isolates on different 
transgenic lines and sib lines 7 days postinfection.  

Conclusion 

We showed that Lr34 is functionally transferable into rice and confers resistance against the hemi-biotrophic fungus rice blast, which is the most 
devastating rice disease. We could identify a line which does not show fitness cost or yield penalties but has a resistance level similar to the other lines. 
By using rice blast, we could show that Lr34 is efficient against hemi-biotrophic fungi in addition to the biotrophic ones, increasing the spectrum of 
resistance conferred to the plant. 
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Figure 2. Normalized Lr34 expression in transgenic 
lines.  

Figure 3. Early LTN development results in suppressed axillary shoot 
formation in line 19. Line 8 only developed LTN at adult plant stage, and 
axillary shoot formation in this line was not affected. Lr34 results in a 
typical, senescence like leaf tip necrosis (LTN) in transgenic rice.  

The lines show different Lr34 expression levels. Line 8 shows a significantly lower expression of Lr34 at seedling stage compared to the other transgenic 
lines (Fig2.). The LTN phenotype is dependent on the expression level of Lr34 and has severe negative impact for the plant development. Interestingly, 
line 8 shows a late LTN due to the low expression of Lr34 at seedling stage, resulting in a plant development similar to the sister line (Fig 3.). 

In the future it will be important to test these lines under field condition in order to validate the 
full benefit of Lr34 in rice and to eventually use it for rice breeding programs. 


