Question?

If a yeast mutant in a Rho- strain can be rescued by genetic cross & dissection or if the rho-phenotype is genetically dominant and will segregate 4:0 in theprogeny?  I'm trying to revive an interesting mutant from my collection and everything comes up behaving as rho- and I seem to remember hearing that the rho- can be dominant.

Answer:

If the output of a cross to a rho- or rho 0 strains is respiratory competent, the resultant diploid cells will sporulate and you should be able to rescue the nuclear mutation.  For example if you cross a rho -  mutant to a wild type, the zygotes will be rho heteroplasmic but will rapidly segregate (greater than 90% segregation of the two mitochondrial genomes after 10 generations) and will produce two type of tetrads, 4:0 and 0:4 (there may be a minority of mixed if the segregation was not complete).  If the same cross is done with a rho 0, then all the diploid progeny will be homoplasmic, that is rho+.  The same thing hold true in a cross of a nuclear mutant to a rho - or rho 0.  If the nuclear mutation is recessive and is in a rho - mitochondrial background, the diploid progeny will give rise to meiotic progeny that will segregate 2:2 for the nuclear mutation and be either rho- or rho +.  The same cross with the nuclear mutation in a rho 0 background will produce meiotic progeny that will segregate 2:2 for the nuclear mutation and all be rho+. 

Diploid cells issued from crosses of two rho 0 or of two rho - or of a rho - to a rho 0 will be respiratory defective and consequently will not sporulate.

    To recapitulate:

Rho- x rho-  = no sporulation

Rho 0 x rho 0 = no sporulation

Rho 0 x rho - = no sporulation

Rho- x wt = sporulation ->  4:0 rho-  + 4:0 rho+

Rho 0 x wt = sporulation -> 4:0 rho+

Rho-/nuclear recessive x wt rho+ = sporulation -> 2:2 (nuclear) 4:0 

rho-  + 2:2 (nuclear) + 4:0 rho+

Rho0/uclear recessive x wt rho+ = sporulation -> 2:2 (nuclear) rho+

Hope this is helpful

Alexander Tzagoloff

