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Plant pathologists face enormous pressure to protect crops from 
ever evolving diseases while keeping an eye on the environmental 
impact of pest control. With increasing resistance to existing 
pesticide products and the slow breakdown of available resistance 
genes, biotechnologies offer an attractive solution for integrating 
new disease resistance into existing crops (3). Because cereals 
account for approximately 48% of global agricultural land usage, 
plant pathologists have an obligation to proactively safeguard 
cereal production (2).  It is for this reason that I propose 
transgenetically engineering immune responses in cereals using 
RNA interference (RNAi) technology for    pyramided durable 
disease resistance. 

The RNAi mechanism is a conserved post-transcriptional gene regulation response which utilizes small 
RNA fragments that bind to mRNA with a complementary sequence (10). These dsRNA complexes are 
then targeted by the cell for degradation. Host-induced gene silencing is a specific form of RNAi where the 
host plant transcribes RNA molecules, often from a transgene, in response to endogenous (parasite) or 
exogenous (pathogen/predator) nucleic acids (1,8,10). Silenced target genes are often necessary for 
predation, parasitism, or virulence against the host. HIGS offers highly specific protection in planta and 
avoids off target biological and environmental effects which chemical applications are prone to (16). 
Because scientists are not limited by sources of natural resistance, HIGS can also be employed against a 
wide range of pests and pathogens, including nematodes, insects, fungi, viruses, and bacteria 
(1,4,5,7,9,11,12,13,14). 

We are already beginning to see transgenic HIGS implemented in the protection of cereals from pests 
(7,9,12,13). Researchers have created transgenic wheat resistant to Fusarium head blight, leaf rust, and 
several RNA viruses (9,12,13). Beyond plant pathology, RNAi has other crop improvement applications, 
such as the control of mycotoxin production, improved abiotic stress resistance, and even better potato 
chips (6,9,15). Consumer pushback is a large barrier to the introduction transgenetically and genetically 
engineered plants for direct human consumption. Until this change, research dollars are being wasted on 
solutions that cannot be implemented. As exciting as RNAi and HIGS is, it is vital that further extension 
and education efforts are put in place so that cereal production and global agriculture in general, can benefit 
from biotechnologically engineered crops.  
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