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Why study plant hairs?
•Trichomes, the small hairs on plant surfaces, are a model system
to study plant development
•Trichome development in Arabidopsis thaliana has already been 
extensively studied and many plants are compared to it for their
possible homologues
•Glandular trichomes in Medicago truncatula are different than 
the trichomes of Arabidopsis thaliana

Arabidopsis thaliana: single-celled trichomes
Medicago truncatula: multicellular trichomes

Question
There are transcription factors that are localized only in the 
glandular trichomes of Medicago truncatula.  What role do 
these transcription factors have in trichome development?

Classical Forward Genetic Approach to 
Gene Identification

•Induce mutations in a plant
•Screen plants for a phenotypic change
•Identify the mutated gene by conventional techniques that is 
responsible for the phenotypic change

Random Gene 
Knockout Phenotype Gene

Reverse Genetic Approach

Gene Specific Gene 
Knockout Phenotype
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Progress
•We have transcription factors currently in the pHG8 
vector
•Agro bacteria have been successfully transformed 
with the vectors
•We are ready to begin the tissue cultures and 
infection stages
•The final step will be the observation of the tissue 
cultures for phenotypic trichome abnormalities

Mutated trichome illustrating what we are hoping to see

Where to Next?
•Screen additional transcription factors for possible 
trichome localized activity
•Analyze genes responsible for glandular and non-
glandular trichomes in Medicago truncatula
•Compare homologous genes regulating trichome 
development between Medicago truncatula and 
Arabidopsis thaliana

•Identify genes only expressed in glandular trichomes of 
Medicago truncatula that code for transcription factors.
•PCR amplify and isolate these fragments
•Clone fragments into pCR8 vector
•Perform recombination reaction using pHG8 as destination 
vector
•Transform Agro bacteria using pHG8 vector with insert
•Introduce Agro bacteria to Medicago truncatula tissue culture
•Agro bacteria containing the pHG8 plasmid transfers the RNAi
gene to plant cells where the transcription factor exists as a 
double stranded RNA molecule
•Cellular mechanisms of the plant then inhibit the expression of 
any sequences that match the double stranded RNA in the 
genome, effectively knocking out the gene
•Observe plant phenotype for potential loss of, or change in, 
trichome development
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