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Outline 

 

Medicago truncatula can establish a mutually beneficial symbiosis  

with a specific rhizobium bacterium, Sinorhizobium meliloti, ultimately leading to  

the formation of specialized symbiotic organs (nodules) in which atmospheric nitrogen 

is converted into ammonia by the bacteria in exchange for plant carbohydrates.  

Lipo-chitooligosaccharides (LCOs), termed Nodulation (Nod) factors (NFs),  

are secreted bacterial signals whose perception by the host plant is essential for 

triggering root nodule organogenesis and for nodule infection by rhizobia. The goal  

of the research presented in this thesis was to investigate signaling mechanisms 

employed by two Lysin motif (LysM) domain-containing receptor-like kinases (RLKs), 

MtNFP and MtLYK3, postulated to function as putative NF receptors in Medicago. 

Attempts to visualize these proteins in situ have been unsuccessful. On the contrary, 

Agrobacterium-mediated transient transformation of Nicotiana benthamiana leaf  

has allowed production of both MtNFP and MtLYK3 fluorescent protein fusions  

to the extent that they could be visualized with fluorescence microscopy. Chapters 2  

and 3 present characterization of subcellular localization and oligomerization status  

of these RLKs in vivo. Importantly, simultaneous accumulation of MtNFP and MtLYK3  

but not the accumulation of either protein alone resulted in induction of cell death (CD)  

and defense(-like) response in Nicotiana leaf, indicating their functional interaction. 

Chapter 2 presents a detailed characterization of this specific response. Chapters 4 and 5 

present a detailed comparison of the requirements of nodulation and CD induction  

with respect to MtNFP and MtLYK3 structure. 


