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Interview with Dr. Camille Lenoir 

Position: PhD in Plant Pathology and Agronomy, formerly project manager for the Wheat 
Initiative, currently process engineer for Syngenta 
Institution: INRA 
Research subject: Role of two protein effectors produced by aphids in their survival on 
plants 
  
 Camille Lenoir was one of the first external persons we talked to about Softer Shock. 
At this time, the project was still at an early stage as we had just begun the bibliographic 
work about plant protection. This interview allowed us to have a first expert insight on this 
idea, in order to assess if this application could be feasible and how the scientific 
community would react.  

Knowing that a safety strategy has been developed around the project, do you think farmers would be 
willing to use genetically modified microorganisms to protect their plants? 

→  Beyond the fact that this is a good idea, European safety standards towards GMOs are 
very high. You will have to get well informed about regulations in different countries in 
order to know which barriers could compromise this project. Especially, you will have to be 
very careful about the surrounding environment, including the possible effects on the root 
microbiota. Theoretically, developing such a solution would require lots of laboratory tests 
to be considered safe. 

Would you find it more relevant to maintain the proteins at the leave surface by forming a biofilm in which 
they would be embedded ?  

→  With a biofilm, there is a risk to block the plant respiration process. According to me, it 
would be preferable to keep the bacteria free in their medium, maybe added with an 
adjuvant to maximize their adhesion. It would be interesting for you to contact an expert in 
this domain to get more precise information.  

So you would recommend us to make the microorganism express the protein of interest directly in its 
medium ? 

→  The problem is that the compounds produced will not necessarily be active and 
functional alone in the medium or on the plant surface, except if they directly bind to 
external elements directly present on the plant surface (like it is the case for antifreeze 
proteins that bind ice crystals). You can look for which proteins compose the plant cuticle. 
It may also be interesting to integrate additional synthesis elements that would contain the 
bacteria with the proteins produced, like micro or nano beads.  
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What would be the principal criteria to take into account in the microorganism choice as well as the medium 
components? 

→  The solution will have to bring the optimal growth conditions for your microorganism, 
without compromising the plant microenvironment (be careful about the pH for example). 
Concerning the microorganism choice, it would be interesting to look for symbiotic bacteria 
to allow a good integration into the plant microbiota. You also have to be careful that the 
microorganism you choose does not enter the plant through stomata. Those elements 
constitute the entry point of many disease inductors.  
  
What is your global opinion about the use of caseins against intense heat damages ?  

→ You have to check that the compound produced does not have any influence on the plant 
yield nor other agronomic traits. It is also necessary that there is no toxicity for the plant as 
well as for humans and animals. Concerning the efficiency of the casein to reduce the 
surface temperature, it would be interesting to test the strategy on real leaves in a 
laboratory if you have the time. Some plants are commonly used as their growth rate is very 
fast. It is notably the case of Brachypodium distachyon (2 weeks in average to perform 
significant tests), or Nicotiana.  

We want our microorganism to remain at the plant surface. If we choose a bacteria, which characteristics 
our chassis should have not to penetrate the plant through stomata nor trigger an immune response from 
the plant ? 

→ The bacterial flagellum is the first component recognized by the plant and susceptible to 
trigger an immune response. Once a potentially deleterious component is detected, a 
reaction cascade is activated and can lead to the appearance of a resistance. It will be 
necessary for you to neutralize this cascade. Your bacteria will also be exposed to the 
pesticides and other chemical products applied on the plant at the same time.  


