
Studying Gene 
Expression



RNA interference (RNAi) 
technology
• Many terms used: post translational gene silencing 

(in plants), RNA interference (animal), quelling (in 
fungi)

• RNA studies represent a means of partial or 
complete loss-of-function phenotypes, possibly 
leading to identification of gene functions.









The players in interference

RNA

• siRNA (small interfering RNA): double stranded; 21-
22 nt

• miRNA (micro RNA): single stranded; 19-25 nt; 
encoded by non-coding protein genome

RISC

RNA induced silencing complex that cleaves mRNA

Enzymes

Dicer: produce 21-22 nt clavages that initiate RNAi





Dicer and RISC



RNAi-based therapeutics delivery



Genome editing

• Genetic engineering in which DNA is inserted, 
replaced, deleted in a genome of living organism by 
using engineered nuclease (“molecular scissors”)



CRISPR

• Clustered Regularly Insterspaced Short Palindromic 
Sequence

• In 2011, selected as Method of The Year by Nature 
Methods. In 2013, first demonstration in mammalia



Key component

sgRNA

• Single guide RNA. A combination of crRNA and 
tracRNA

Cas9

Protein that can modify DNA in its active form





CRISPR for diagnostic



The shorter lawn grasses on the left 

(perennial ryegrass) need to be mowed 

less frequently than their conventional 

counterpart, shown on the right. The 

shorter grasses were produced using a 

traditional plant breeding technique. Yi Li is 

currently using the CRISPR technique to 

create grasses of other species that 
require less maintenance. Yi Li, CC BY-SA

http://creativecommons.org/licenses/by-sa/4.0/


Naturally decaffeinated coffee




