Questions for Genetic Mapping
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1.Three genes, y (yellow body), k (cut wings), and m (miniature wings), are linked on the same chromosome. The mutant phenotypes of these genes are recessive.  Drosophila females heterozygous for all three genes were crossed to yy kk mm males.  The progeny below were obtained.  Write out the genotype, phenotype and karyotype of the above cross in order to determine the correct gene order and gene map.  Is the heterozygous female in cis or in trans?
	
	
	
	
	Karyotype

	
	Progeny Phenotype
	Number
	Progeny genotype
	Mother’s chromosome
	Father’s chromosome

	
	Yellow, cut miniature
	30
	
	
	

	
	Wild-type
	33
	
	
	

	
	Yellow
	10
	
	
	

	
	Cut, miniature
	12
	
	
	

	
	Miniature
	8
	
	
	

	
	Yellow, cut
	5
	
	
	

	
	Yellow, miniature
	1
	
	
	

	
	Cut
	1
	
	
	

	
	
	100
	
	
	


2. In Drosophila, a cross was made between females expressing recessive traits, scute bristles (sc), sable body (s), and vermilion eyes (v), and homozygous wild-type males.  F1 females were backcrossed to males expressing all three mutant traits.  1000 F2 offspring were counted, with the results shown below.  

	
	
	
	
	Karyotype

	
	F2 Phenotype
	Number
	Genotype
	Mother’s chromosome
	Father’s chromosome

	
	Scute sable vermilion
	314
	
	
	

	
	All wildtype
	280
	
	
	

	
	Sable vermilion
	150
	
	
	

	
	Scute
	156
	
	
	

	
	Scute vermilion
	46
	
	
	

	
	Sable
	30
	
	
	

	
	Scute sable
	10
	
	
	

	
	vermilion
	14
	
	
	

	
	
	1000
	
	
	


a.) Determine the genotypes of the P0 and F1 parents, using proper nomenclature.

b.) Determine the sequence of the three genes and the map distance between them.

Are there more or fewer double crossovers than expected?  Calculate the coefficient of coincidence.

3. In Drosophila, Dichaete (D) is a chromosome 3 mutation with a dominant effect on wing shape.  It is lethal when homozygous.  The genes ebony (e) and  pink (p) are chromosome 3 recessive mutations affecting the body and eye color, respectively.  
· Flies from a Dichaete stock (assume homozygous wildtype for the other genes) were crossed to homozygous ebony, pink flies (assume homozygous wildtype for Dichaete)
· The F1 progeny with a Dichaete phenotype were selected and backcrossed to the ebony, pink homozygotes.  The results of this backcross were as follows (assume wildtype for the trait if the trait is not listed as a phenotype).
	
	
	
	
	Karyotype

	
	F2 Phenotype
	Number
	Genotype
	Mother’s chromosome
	Father’s chromosome

	
	Dichaete
	401
	
	
	

	
	Ebony, pink
	389
	
	
	

	
	Dichaete, ebony
	84
	
	
	

	
	Pink
	96
	
	
	

	
	Dichaete, pink
	2
	
	
	

	
	Ebony
	3
	
	
	

	
	Dichaete, ebony, pink
	12
	
	
	

	
	Wild type
	13
	
	
	

	
	TOTAL
	1000
	
	
	


· Diagram this cross, showing the genotypes of the parents and offspring of both crosses.

· What is the sequence and map distance between these three genes?

4. In Drosophila, Lyra (Ly) and Stubble (Sb) are dominant mutations located at locus 40 and 58, respectively, on chromosome 3.  A recessive mutation with bright red eyes was discovered and shown also to be on chromosome 3.  
A map was obtained by crossing a female who was heterozygous for all three mutations to a male homozygous for the bright red mutation (which we will temporarily call br).  The following data were obtained:

	
	
	
	
	Karyotype

	
	Progeny phenotype
	Number
	Genotype
	Mother’s chromosome
	Father’s chromosome

	
	Lyra, stubble, bright
	404
	
	
	

	
	All wildtype
	422
	
	
	

	
	Lyra
	18
	
	
	

	
	Stubble bright
	16
	
	
	

	
	Lyra bright
	75
	
	
	

	
	Stubble
	59
	
	
	

	
	Lyra stubble
	4
	
	
	

	
	Bright
	2
	
	
	

	
	
	1000
	
	
	


· Determine the location of the bright red mutation on chromosome 3 (locus numbers correspond with numbers of map units from the telomere).  
· By referring to the map of Drosophila chromosomes, predict what mutation has been discovered.  
· Were the mutant alleles in cis or in trans in the female heterozygote parent?
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5. Ebony body color (e), rough eyes (ro), and brevis bristles (bv) are three recessive mutations that occur in fruit flies.  The loci for these mutations have been mapped and are separated by the following map distances:
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The interference between these genes is 0.4.  A fly with ebony body, rough eyes, and brevis bristles is crossed with a fly that is homozygous for the wild-type traits.  The resulting F1 females are test-crossed with males that have ebony body, rough eyes, and brevis bristles; 1800 progeny are produced.  Give the phenotypes and expected numbers of phenotypes in the progeny of the testcross 
Hint: first solve for the Observed DCO, based on the map distances and Interference given, and then solve for each class of Single cross over progeny, then determine the number of parental progeny
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