An Exception to Independent Assortment:  Linked Genes

I.  __________________ - genes located on the same chromosome that tend to be inherited together.

    A.  Linked genes do not _________________, because they are on the same chromosome and move together through meiosis and fertilization.

       B.  Since independent assortment does not occur, a dihydrid cross will not produce 
             and F2 phenotype of ________________.

       C.  Thomas Hunt Morgan and his students performed a cross between flies with autosomal recessive mutant alleles for black body (b) and vestigial wings (vg).


   1.  The resulting phenotypes did not match the expected ratio of 9:3:3:1

               2.  Morgan proposed that these unusual ratios were due to _______________ i.e. the gene for body color and wing size is located on the same chromosome.

Example:  In Fruit flies, grey body is dominant to black body and long wings are dominant to vestigial wings (a small, crinkled-up wing.)  Cross a heterozygous fly with a fly with a brown body and vestigial wings.  NOTE:  THESE GENES APPEAR ON THE SAME CHROMOSOME!
Expected results:


More Surprises!

Observed results:

Gray body, normal wings:  965

Black body, vestigial wings:  944
Black body, Normal wings:  206
Gray body, vestigial wings:  185
How the heck did the last two phenotypes appear??????????????????
        3.  Morgan’s understood that the results from this cross showed that the genes were neither unlinked nor totally linked!


a)  If the genes were unlinked, a _____________ ratio would be expected.

b)  If the genes were completely linked, a _________ ratio would be expected.
c)  Since 17% of the offspring were ____________________ (391 unexpected phenotypes/2300 # offspring x 100 = 17%).  Morgan


proposed that chromosomes could ___________________ and exchange parts of homologous chromosomes.

II.  Genetic Maps Based on Crossover Data

      A.  Morgan’s Drosophila studies showed that some genes are linked more tightly than  others.

      B.  The frequency of recombination for cn, cinnabar eye color and body color is 9%
      C.  A.H. Sturtevant determined that the probability of crossover is proportional.  That is, the closer two genes on a chromosome are located from each other the less likely crossover is.
      D.  Therefore, Sturtevant could use recombination frequencies to assign genes to a linear sequence on a chromosome map.
            1% crossover = ________________ or ______________________
Using crossover data to construct a chromosome map.

Data

	Loci
	Recombination Frequency
	Approx. Map Units

	b vg
	17%
	18.5*

	cn b
	9 %
	9.0

	cn vg
	9.5%
	9.5


Procedure:
Establish the relative distance of the genes that are the furthest apart.  Genes with the highest recombination frequencies.
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Determine the recombination frequency between the third gene and the second.
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*NOTE:  Because vg and b are relatively far apart, double crossover will occur and go unnoticed.  Therefore, the actual distance between vg and b is 18.5 map units, not the predicted 17.
CONSTRUCT A CHROMOSOME MAP BASED ON THE FOLLOWING DATA

Genes located on chromosome #1:

	M+ = normal wings

F+ = normal bristles

V+ = red eyes
	m = miniature wings

f = forked bristles

v = vermillion eyes

	
	

	Data from test crosses:
	

	
	

	CROSS #1

P generation

M+F+mf+mfmf
	F1 generation

397 normal wings, normal bristles

397 miniature wings, forked bristles

103 miniature wings, normal bristles

103 normal wings, forked bristles

	
	

	CROSS #2

P generation

M+F+vf+ (x) vfvf
	F1 generation

375 red dyes, normal bristles

388 vermillion eyes, forked bristles

117 vermillion eyes, normal bristles

120 red eyes, forked bristles


