Quiz 3

Name:

1.  Explain the difference between classical genetics and reverse genetics in the context of performing genetic screens.  

Classical genetics screens start with a pathway/process, identify the genes involved, and then tries to understand how they work together.  


(Function to genes)

Reverse Genetics screens involve the disruption of known genes by targeted disruption then characterizes them.   


(Genes to function)

2.  You would like to generate a strain of C. elegans hermaphrodites homozygous for mutations in dpy-20 (located on chromosome IV ) and unc-4 (located on chromosome II).  You have a stock of WT males, a stock of  dpy-20-/dpy20- hermaphrodites and a stock of unc-4-/unc-4- hermaphrodites. 

a) What crosses would you do to generate the double-mutant hermaphrodites? (draw or write out the chromosomes involved).

Cross 1:  Male WT x herm. Dpy


Take the male heterozygous progeny

Cross 2:  Male d-u+ x herm. Unc.


Take hermaphrodite progeny (all have WT phen)

Cross 3:  self worms.  

b) What proportion of hermaphrodites after the final cross would you expect to have your mutant phenotype?

½ x ¼ x ¼ = 1/32

3.  The genes sma-3 and sma-4 are two components of a signaling pathway in C. elegans, however, the order of the genes in the pathway is unknown. Both Sma-3 and Sma-4 mutant strains result in adult worms that are much smaller than wild-type. 

(a) What are the two possible pathways?

Pathway could either go Sma-3 ( Sma-4 ( WT worms or Sma-4 ( sma-3 (WT worms.  Disruption in either case would lead to small worms.  

(b)  Previous experiments have shown that both genes are located in the pharynx and intestine, along with the highly expressed gene dbl-1.  What constructs can you create to help you in determining the order of sma-3 and sma-4?

Make a construct with either sma-3 or sma-4 under the dbl-1 promoter. 

(c)  What experiments will you do to determine the order of the genes from (a) and how will you distinguish between the two outcomes?

i. Express the Sma-3 construct in Sma-4 knockout worms.  

If Sma-3 (sma-4 then this will give you small worms.  If sma-4 ( sma-3 then this will give you WT worms.  

ii. Express your sma-4 construct in sma-3 KO worms.  If sma-3 ( sma-4 => WT and if sma-4 ( sma-3 => small worms.  

