A problem to accompany Lecture 9:  Screens and mapping in C. elegans


Mutations in the him-8 gene give rise to a recessive High incidence of males (Him) phenotype; hermaphrodites that are homozygous for him-8 mutations produce almost 40% male self-progeny.  Surprisingly, him-8 mutations do not produce high numbers of inviable progeny (dead embryos), in contrast to mutations in most other him genes.  

A.  Why might this be?

You are interested in determining which gene is him-8.  You decide to map the gene.  You first cross him-8 males (which are easy to get and mate perfectly well) to the mapping strain described in Friday’s lecture (unc-5 IV; dpy-11 V, lon-2 X).  About ¼ of the Lon F2 progeny and ¼ of the Dpy F2 progeny that you pick after the initial cross are Him, but only 4 out of 40 Unc F2 progeny show the Him phenotype.  

B.  What is the map distance between him-8 and unc-5?  

(note:  this is a bit tricky, since you have to consider recombination in both sperm and eggs)

Next, you mate him-8 males to unc-24 dpy-20 (IV) hermaphrodites and pick the cross progeny (nonUnc nonDpy) hermaphrodites.  You let these self-fertilize and pick F2 hermaphrodites with a recombinant phenotype (Unc nonDpy and Dpy nonUncs).  You allow these animals to self-fertilize, pick a bunch of F3s to individual plates, and determine which of them are homozygous for the recombinant chromosome (i.e., they produce only Uncs or only Dpys and no Unc Dpys). Note that because unc-24 and dpy-20 are genetically quite close together, you can assume that recombination in this interval is negligible in the F2 generation.
You determine that:

Of the homozygous Unc nonDpy F3s


11 are nonHim 


19 are Him 

Of the homozygous Dpy nonUnc F3s


38 are nHim


20 are Him

C.  unc-24 is at genetic map position 3.5 on chromosome IV, and dpy-20 is at 5.2.  What genetic map position would you assign to the him-8 gene based on these data?

