Topic 10 - Genetics

Past examination questions
1. Explain how meiosis can result in an almost infinite genetic variety. 


9 marks 

· chromosomes arrange themselves in homologous pairs (synapsis) 

· tetrads / bivalents are formed 

· connected at points called chiasmata where 

· exchange of chromatid segments / crossing over between two homologues 

· caused a recombinaton of the genetic material of the two homologues 

· positions of chiasmata are random 

· random assortment / orientation of bivalents 

· in metaphase I 

· with respect to which paternal and maternal homologue is on either side 

· causing many possible combinations of parental chromosomes in daughter cells / gametes 

· (2)n possible combinations 

· in humans the number of possible combinations is (2)23 / over 8 million 

· homologous pairs separate / segregate in anaphase I 

· dominant / recessive traits in gene pairs of homologues go to opposite poles 

· only one of a pair of trait will finally be in a single gamete 

· meiosis results in haploid cells 

· therefore fertilisation is possible 

· variation from random fertilisation 

2. Explain how meiosis results in great genetic variety among gametes. 

8 marks  

· homologous chromosomes form tetrads / bivalents/pairs / undergo synapsis 

· crossing over 

· during prophase I 

· exchange of DNA / genes /alleles between (non-sister) chromatids / chromosomes 

· a description / diagram of chiasma 

· new combinations of maternal and paternal genes / alleles / DNA 

· bivalents / homologous pair of chromosomes separate / move to opposite poles 

· independent assortment (of unlinked genes) 

· leads to (2)n/(2)23 possible gametes (without crossing over) 

· additional variation when chromatids separate in second division 

3. Calculate and predict; genotypic and phenotypic ratios of offspring of dihybrid crosses involving unlinked autosomal genes. 
                         

P:     AaBb     x     AaBb

     (genotypic ratios)  
F1:       
1: AABB    2: AaBB     1: aaBB      2: AABb     






4: AaBb      2: aaBb      1: AAbb     2: Aabb     1: aabb

     (phenotypic ratios)
 F1:     
 9: dominant - dominant

                                  

 3: dominant - recessive

                                  

 3: recessive - dominant

                                  

 1: recessive - recessive

4. Identify which of the offspring in dihybrid crosses are recombinants. 

Recombination = the reassortment of alleles into combinations different from those of the parents as a result of: 

· independent assortment 

· crossing over 

· fertilization. 

     Parents:     
Aabb     x     aaBb

     Offspring:     
Aabb     parental

                  
aaBb     parental

                    
AaBb     recombinant

                  
aabb     recombinant

