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What	  is	  RNAi?	  



h7p://www.nature.com/nrg/journal/v2/n9/fig_tab/nrg0901_681a_F2.html	  

How is RNAi used in C. elegans? 



h7p://www.nature.com/nrg/journal/v2/n9/fig_tab/nrg0901_681a_F2.html	  

How is the gene of intrest made into dsRNA? 



h7p://www.nature.com/nrg/journal/v2/n9/fig_tab/nrg0901_681a_F2.html	  

How is dsRNA taken up by C. elegans? 



What is the mechanism for RNAi silencing? 

h7p://www.gene-‐quanNficaNon.de/si-‐rna.html	  



How does RISC form? 

h7p://www.chem.iitb.ac.in/~pradeep/sirna%20drugs.html	  



What happens after DICER cuts the dsRNA? 

h7p://www.chem.iitb.ac.in/~pradeep/sirna%20drugs.html	  



What happens once argonaute binds? 

h7p://www.chem.iitb.ac.in/~pradeep/sirna%20drugs.html	  



What happens to the passage RNA strand? 

h7p://www.chem.iitb.ac.in/~pradeep/sirna%20drugs.html	  



How does RISC degrade mRNA? 



How does RISC find the correct mRNA? 



What happens after RISC binds to mRNA? 

h7p://www.chem.iitb.ac.in/~pradeep/sirna
%20drugs.html	  



h7p://www.youtube.com/watch?v=cK-‐OGB1_ELE	  



How	  is	  RNAi	  a	  useful	  tool	  in	  screens?	  



How	  is	  RNAi	  used	  in	  “genome-‐wide”	  screens?	  

h7p://b110-‐wiki.dkfz.de/signaling/wiki/display/rnaiwiki/RNA+interference+(RNAi)+screening	  



Why is C. elegans a good model organism 
for RNAi screens?   



Why is C. elegans a good model organism 
for RNAi screens?   

h7p://www.wormbook.org/chapters/www_obesity/obesity.html	  





Genome-wide RNAi analysis of 
Caenorhabditis elegans fat 
regulatory genes 
Ashrafi K., et al. (2003) Nature 



Why is obesity a problem? 



How can we study obesity? 

? 



Are there obesity genes in C. 
elegans? 



Mammals 

Tubby                             tub-1(nr2004) 
 
 
Serotonin receptors          tph-1(mg280) 
 
 
Insulin-like signals            daf-2(e1370) 

C. elegans 

Are there obesity genes in 
C. elegans? 



What was used to visualize the 
phenotype? 

•  Through feeding 

•  Localized to intestinal cells 

•  No effect on growth rate 

 
http://www.nature.com/nchembio/journal/v7/n4/fig_tab/nchembio.540_F1.html 



Where does Nile Red go? 

http://www.nature.com/nmeth/journal/v8/n2/full/nmeth0211-132.html 



How do you visualize fat storage in 
C. elegans? 

Nile Red 



How do you visualize increased fat 
storage? 

daf-2 = insulin 



Can you quantify the Nile Red? 
daf-2 



How was the RNAi screen done? 

Non-biased RNAi feeding 

86% 

Nile Red 

http://www.nature.com/nrg/journal/v9/n7/box/nrg2364_BX1.html 
	  



What were the results of the 
screen? 

305 
genes  

112  
genes 



What are the three GO categories? 



Which genes showed a decrease? 

Metabolic	  enzymes	  

Signal	  transducNon	  

Protein	  degradaNon	  



Which genes showed an increase? 

TranscripNon	  factors	  

Vesicular	  transport	  

Channels/transporters	  



Examples of Nile Red increase and 
decrease 



What were the main findings? 

•  Number	  of	  genes	  idenNfied	  

•  Variety	  of	  biological	  processes-‐	  GO	  terms	  

•  Notable	  RNAi	  targets	  

http://wormclassroom.org/c-elegans-phenotypes 



Which processes are significant? 

Food sensation 

Glucose/ glycerol metabolism 
Nuclear hormone receptors 



Which processes are significant? 

Food sensation 

Glucose/ glycerol metabolism 
Nuclear hormone receptors 

HNF4-α 



Which processes are significant? 

Food sensation 

Glucose/ glycerol metabolism 
Nuclear hormone receptors 

Somatostatin 



How complex is fat regulation? 

•  11% in Tub-1, tph-1, daf-2 and WT 

•  Cellular trafficking 

•  Mammalian homologues 

	  



What are the benefits of RNAi in 
this study? 



What are the disadvantages RNAi? 



Next steps 



QuesNons?	  


