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Cassava (Manihot esculenta Crantz.) is a major root starch crop grown in India, were it is widely 
cultivated in Kerala, Tamil Nadu, Andhra Pradesh, Maharashtra and few North Eastern states 
for food and industrial purposes. Indian cassava mosaic disease (ICMD) is an important disease 
of cassava and a serious constraint to cassava cultivation. Two viruses cause the disease, 
Indian Cassava Mosaic Virus (ICMV) and Sri Lankan Cassava Mosaic Virus (SLCMV) with 
SLCMV now emerging as the dominant virus in Cassava regions. In Indian cassava genotypes, 
there is limited scope for natural resistance against geminiviruses and hence we investigated 
the possibilities to use virus derived sequences for development of transgenic resistance in this 
significant crop. RNA mediated resistance through expression of inverted-repeat dsRNA 
sequences derived from the virus genome and expression of artificial microRNA expressing 
short virus sequences from miRNA precurses have recently been proven effective for induction 
of virus resistance (immunity) against a number of RNA viruses. In contrast, these RNA 
interference strategies never resulted in immunity of transgenes against geminiviruses. 
However, it suggests that viral mRNA is target of RNA silencing and that the success of the 
strategy might depend on the relevance of the target gene for systemic spread of the virus. We 
have generated a number of gene constructs (artificial micro RNA, inverted repeat sequences of 
Rep/ TrAP/ gene chimera) to induce resistance against cassava mosaic viruses from India viz., 
ICMV and SLCMV. Since robust transformation and regeneration methods for cassava are not 
yet available, all constructs were transferred for transgene expression to Nicotiana benthamiana 
a susceptible host plant SLCMV and ICMV. Screening of transgenic N. benthamiana carrying 
amiRNA constructs and inverted repeat constructs by inoculation with SLCMV resulted in a 
variety of plant responses ranging from susceptibility to resistance. To reach virus resistance 
against both viruses, ICMV/SLCMV, using a single amiRNA construct was not successful. 
Several inverted repeat constructs were chosen for further testing in cassava. Transformation of 
the high starch cassava cv.H226 which is highly susceptible to ICMV/SLCMV is now well 
underway and at different stages of selection. Results from the transgene experiments to 
generate virus resistance in N. benthamiana against ICMV/SLCMV will be shown and methods 
to evaluate the efficiency of RNAi gene constructs by transient gene expression assays in N. 
benthamiana will be discussed.  


