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Part A:

A1 Data Traits
Wild-type body = Xb+
Black body = Xb
Wild-type eyes = o+
Orange eyes = o

Hypothesis
1. o+, Xb+ are dominant alleles and o, Xb are recessive alleles
2. The mode of inheritance for the gene allele for eye colour is autosomal.  The expected phenotypic ratio for a cross in respect to this allele would be 3:1 (3 dominant wild-type: 1 recessive orange eyes).
3. The mode of inheritance for the gene allele body colour is sex-linked, because the allele for black bodies only appears in the male progeny.  The expected phenotypic ratio for a cross in respect to this allele would be 3:1 (3 dominant wild-type: 1 recessive black body).  When genders are introduced into the ratio however, the ratio is 2:1:1 (2 dominant females wild-type, 1 dominant male wild-type and recessive 1 male black body).

Eye Colour Gene

Parental (true-breeding): o+ o+  x  o o (phenotypes: one wild-type, one orange eyes) 
F1 generation: 

	
	o+
	o+

	o
	o+ o
	o+ o

	o
	o+ o
	o+ o


Phenotype: all wild-type, since they are all heterozygous with dominant allele

F2 generation: 

	
	o+
	o

	o+
	o+ o+
	o+ o

	o
	o+ o
	o o



Genotypes = ¼ o+ o+, ½ o+ o, ¼ o o.  Ratio = 1:2:1
Phenotypes = ¾ wild-type, ¼ orange eyes. Ratio = 3:1

Body Colour Gene

Parental (true-breeding): Xb+ Xb+  x  Xb Y
F1 generation: 

	
	Xb+
	Xb+

	Xb
	Xb+Xb
	Xb+Xb

	Y
	Xb+Y
	Xb+Y


Phenotypes: all wild-type, since they are all heterozygous with dominant allele

F2 generation: 

	
	Xb+
	Xb

	Xb+
	Xb+Xb+
	Xb+Xb

	Y
	Xb+Y
	XbY



Genotypes = ¼ Xb+Xb+, ¼ Xb+Xb, ¼ Xb+Y, ¼ XbY
Phenotypes = ½ wild-type female, ¼ wild-type male, ¼ black body

Chi Square Test

(1/2) Xb+X_  x  (3/4) o+ o = 6/16 
(1/2) Xb+X_  x  (1/4) o o = 2/16
(1/4) Xb+Y  x  (3/4) o+ o = 3/16
(1/4) Xb+Y  x  (1/4) o o = 1/16
(1/4) XbY  x  (3/4) o+ o = 3/16
(1/4) XbY  x  (1/4) o o = 1/16

	Phenotype
	No. Observed 
	No. Expected
	Deviation (0-E)2
	O-E2
E

	Wild-type, males
	310
	(3/16)(1651) = 309.5625
	(0.4375)2 = 0.1914

	0.1914
309.5625 
= 0.000618

	Wild-type, females
	630
	(6/16)(1651) = 619.125

	(10.875)2 = 118.2656

	118.2656
619.125
= 0.1910

	Orange eyes, males
	99
	(1/16)(1651) = 103.1875 

	
(-4.1875)2 = 17.5351
	17.5351
103.1875
= 0.1699343428

	Orange eyes, females
	195
	(2/16)(1651) = 206.375 

	(-11.375)2 = 129.3906
	129.3906
206.375
= 0.6269
	

	Black body males
	320
	(3/16)(1651) = 309.5625 
	
(10.4375)2 = 108.9414
	108.9414
309.5625
= 0.3519
	

	Orange eyes, black body, males
	97
	(1/16)(1651) = 103.1875
	(-6.1875)2 = 38.2851 
	38.2851
103.1875
= 0.371
	

	TOTAL
	1,651
	
	
	1.711



Degrees of freedom:
6-1 = 5

Chi Square value:
X2 = 0.000618 + 0.1910 + 0.1699343428 + 0.6269 + 0.3519 + 0.371 = 1.711

[bookmark: _GoBack]After performing the Chi Square test, the value that was calculated was 1.711.  This means that we fail to reject the null hypothesis, as there is not a great difference between the observed and expected values and in addition, the probability is greater than 0.05.  This therefore means that the hypothesis which states that eye colour is an autosomal trait, where wild-type is dominant and orange eyes are recessive and body colour is sex linked, where wild-type is dominant and black bodies are recessive, is most likely correct.  

Part B

	
	Genotype
	Number of Offspring

	Parental Class
	a + +
	213

	
	+ b c 
	209

	Single Crossover (I)
	a b c 
	127

	
	a b +
	123

	Single Crossover (II)
	+ + +
	119

	
	+ + c
	117

	Double Crossover
	+ b +
	5

	
	a + c
	4

	TOTAL
	
	917



The parental class has the highest number of offspring, the single crossover (region 1) class has the second highest offspring, the single crossover (region 2) has the third highest offspring and the double crossover class has the lowest number of offspring.  

Gene Order
To start finding the gene order, you must compare a parental class phenotype with a double crossover phenotype and identify the pair of genes that do not follow the pattern.

+ b c (parental)
a + c (double crossover) 
DDS

From this comparison, we can see that ‘c’ is the middle gene, because it is in the same position in the parental class and the double crossover class, while ‘a’ and ‘b’ are different in both classes.

Recombination Frequencies

Genes ‘a’ and ‘b’ (recombinant alleles = a b and a+ b+):
127 + 123 + 119 + 117 + 5(2) + 4(2) = 504
				     	   917  x 100 = 54.96
Genes ‘a’ and ‘c’ (recombinant alleles = a c and a+ c+):
127 + 119 + 5 + 4 = 255
		         917  x 100 = 27.80 
Genes ‘b’ and ‘c’ (recombinant alleles = b+ c and b c+)
123 + 117 + 5 + 4 = 249
		         917  x 100 = 27.15
Genetic Map

a_______________________________c______________________________b
                a → c = 27.80 m.u                                                              c → b = 27.15 m.u
				         a → b = 54.96 m.u
This genetic map makes sense, as the values of genes c b and a c add up to the distance of a b.
