
Mouse Problem Set 
 

You’ve decided that the surest path to a Nobel prize will be illuminating the genetics of 
mouse whisker number. How does biology specify how many whiskers a mouse can 
have? Enquiring minds (at least yours) want to know.  
 
1. Design a genetic screen that will identify genes that help specify whisker number. 
Think about which types of phenotypes you’re looking for. Which would be more useful 
in getting you to the Nobel prize, an allele that produces no whiskers or one that produces 
too many? 
 
2.  Success! Your screen identifies a recessive allele which you name Movember, 
homozygotes of which have a handlebar’s worth of whiskers. Design a strategy to 
identify the affected locus?  
 
3. Success! You have identified that Movember is an allele of the famous gene Wilford 
Brimley (Wibly). You’re chatting with Kaveh at the Friday happy hour and Kaveh asks 
whether the Movember allele is loss of function, gain of function or neomorphic. You 
realize that you haven’t figured that out. How might you figure out an answer to Kaveh’s 
question? 
 
4. Success! You figured out that Movember is a loss of function allele of Wibly. You 
eagerly report the good news to Kaveh, and he asks whether Wibly functions in the 
whisker follicles (part of the epidermis) or in some other tissue, such as the dermis of the 
skin. How can you figure out where Wibly is expressed? Also, design a strategy to 
determine whether Wibly acts in the dermis, the epidermis, or in some third tissue to 
control whisker number. 
 
5. Success! You discovered that Wibly functions in the dermis to control whisker number. 
Does this mean that Wibly functions cell autonomously or non-autonomously? Explain. 
Wibly itself encodes a protein with homology to SEC22, a yeast protein involved in 
vesicle transport. You hypothesize that Wibly functions at secretory vesicles. Design a 
genetic test of this hypothesis. 
 
6. Success! You think that Wibly is functioning at secretory vesicles. You surmise that 
Wibly must be involved in secreting a determinant of whisker number. You want to 
identify this secreted determinant. Design a genetic strategy to do so. 
 
Success! You identify a potent secreted inducer of hair follicles and cure male pattern 
baldness. Book your flight for Stockholm!  



Zebrafish Problem Set 
 
You hypothesize that GABA signaling regulates your favorite zebrafish phenotype and 
want to test this hypothesis by analyzing animals with mutations in the GABA receptor 
(GABAR). The Zebrafish International Resource Center (ZIRC) website indicates that a 
stock of frozen sperm from GABAR mutants is available.   
 
1. For a small fee, ZIRC will use the mutant sperm to fertilize WT eggs and send you 

the resulting embryos in the mail next week. Describe the genetic crosses you would 
do and how long it would take before you can analyze the homozygous mutant 
animals? Each generation is 3 months.   

 
2. IDT can send you gRNA oligos by overnight mail for CRISPR mediated 

mutagenesis. Assuming high mutation rates such that the injected Po transmit ~100% 
mutant alleles, how long would it take to generate and analyze compound 
heterozygous mutant animals? 

 
3. How long would it take assuming low CRISPR mutation rates in the Po generation? 
 
4. You are writing a grant and want to generate some preliminary data implicating 

GABAR in your phenotype.  RNAi does not work well in fish, but what analogous 
tool is commonly injected to knockdown gene function in embryonic and larval fish 

 
5. Assuming a visiting student from Stanford accidently broke your injection rig, how 

else could you test the effects of GABA signaling faster than generating mutant 
animals?  

 


