Grade 12 Life Science

GENETICS

1. Complete the following crossword by providing the correct term for the clues provided.
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Across:

4. Having two different alleles for a particular characteristic.

6. The genetic description of an individual, expressed using letters
8. An alternative form of the same gene.
9. A characteristic that would mask the expression of another characteristic when present in the heterozygous condition. 

10.  A genetic cross involving two contrasting characteristics.
Down:

1. A condition of an individual having two identical alleles for a characteristic.
2. The father of genetics.
3. A genetic cross involving only one characteristic.
5. A characteristic that would not appear in the phenotype when present in the heterozygous condition.
7. The external, physical appearance of a characteristic.
2. Solve the following monohybrid cross:

In a species of mice, brown mice are dominant over white mice.  Suppose a male homozygous brown mouse reproduced with a female homozygous white mouse.  Determine the phenotype and genotype of the F1 generation. 
3. Now suppose two of the offspring mice from the previous cross mated and produced 16 offspring.

[image: image1.wmf]Show all working out. 
(a) How many of the offspring will be white?
(b) How many of the offspring will be brown?

(c) How many of the offspring will have the same genotype as the parents?

4. Try the following dihybrid cross:

[image: image2.wmf]By means of a punnett square, work out the eventual F2 generation where P1 is a cross between a homozygous long-tailed, blue-bottom monkey and a short-tailed, homozygous red-bottomed monkey.  The gene for red bottoms is dominant and the gene for long tails is dominant.  
Show all working out and state the genotypes and phenotypes for the F2 generation.

Use L for long-tailed and R for red-bottomed.
5. Co-dominance or incomplete dominance.
A homozygous red snap dragon is crossed with a homozygous white snap dragon.  The resulting flowers in the offspring are all pink.  
Show how this is possible using a punnet square.  
Use “R” for red flowers and “W” for white flowers.

6. The pedigree below shows a family tree in which colour-blindness is present.  This is a recessive, sex-linked characteristic carried on the X-chromosome.

Study the pedigree and answer the questions that follow.  Use the letters “B” and “b” on the X-chromosome to represent the alleles for colour-blindness.
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KEY:

    Colour-blind male




4

Normal-vision male


Female (normal or carrier)

(a) Provide the genotypes and phenotypes of individuals 1, 2, 3 and 4.

(b) Explain why many sex-linked characteristics reveal themselves mostly in males.

8. A pregnant mother-to-be is concerned about an inherited genetic condition that could be passed onto her unborn child.  She decides to have genetic screening done by means of an amniocentesis.  If the condition is present, she may need to go for genetic counselling and then decide to have gene therapy.
(a) Explain the following terms mentioned in the text above:

(i) genetic screening

(ii) genetic counselling

(iii) gene therapy

 ____________________________________________________

SOLUTIONS
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2.  
B: Brown


b:  white

 P1:     BB     X      bb

	
	b
	b

	B
	Bb
	Bb

	B
	Bb
	Bb




F1:

Phenotype:  100% offspring are brown

Genotype:    100% offspring are heterozygous brown (Bb)

3.         P2:      Bb  X   Bb

	
	B
	b

	B
	BB
	Bb

	b
	Bb
	bb



       F2:


(a) 4 offspring will be white

(b) 12 offspring will be brown

(c) 8 offspring will have the same genotype as their parents

4.  
L: long tail



R: red bottom

L: short tail



r: blue bottom



P1:  LLrr  X  llRR



Gametes:  Lr   X   lR


F1:   LlRr



P2:   LlRr    X   LlRr
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F2:  
9 will have long tails and red bottoms




3 will have long tails and blue bottoms




3 will have short tails and red bottoms




1 will have short tail and blue bottom

5. 
 R: red flowers


W: white flowers

P1:  RR   X   WW


F1:

	
	R
	R

	W
	RW
	RW

	W
	RW
	RW


The snap dragons display incomplete dominance and both alleles for the characteristic for flower colour are equally dominant.  This results in pink flowers.
6. (a) 
1 - XBXb
2 - XBY

3 – XBXb
4 – XbY

(b)  Many sex-linked characteristics reveal themselves mostly in men because they have only one X-chromosome as part of their sex-chromosomes.  This X-chromosome carry the recessive gene which codes for the condition.  In females, because they have two X-chromosomes, they have a better chance of “cancelling out” the recessive gene with a dominant one and so therefore may be a carrier for the condition only.

7. (a) (i)  Various techniques used to determine genetic defaults in unborn children.  
(ii) Genetic counselling involves the sharing of information and advice to prospective parents who have had genetic screening.
(iii) The replacing of faulty genes with normal ones.
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