Gene Rearrangement Activity

Instructions:

The mechanism of gene rearrangement accounts for the great diversity of in the antigen receptors of
lymphocytes. In this activity, we will examine the generation of antibodies through gene
rearrangement. The objective of this activity is to gain a better perspective on how gene
rearrangement leads to antibody diversity and a better understanding of molecular interactions involved
in the process of somatic recombination. Although we are focusing on antibody generation, these
mechanisms are transferable to TCR generation.

1. Arrange theV, J, and D (if present) regions of the light k chain genes, the light A chain genes, and
heavy chain genes in front of you. Remember that the k and A light chains and heavy chains are
located on separate chromosomes. Slips of paper have been provided for you to produce the C
regions for each.

a. Compare the region orders and the number of segments for each region among the genes
for the 3 chains.

2. Choose 1 light chain and a heavy chain to create specificimmunoglobulin genes. Choose the needed
segments to create genes for the specificimmunoglobulin. Outline the steps that would occur to
synthesize the mRNA template from each chain.

3. Choose two of your adjacent gene segments and demonstrate how somatic recombination occurs.
Make sure you place the recombination signal sequences (RSS) in the appropriate locations. As you
perform somatic recombination, answer the following questions:

a) What are the roles of the RSS?

b) What is the role of RAG-1/RAG-2?

c) What s the role of Ku70/Ku80?



d) What is the role of DNA-protein kinase?

e) What is the role of Artemis?

f) What is the role of the terminal deoxynucleotide transferase?

g) What is the role of the ligase?

h) What proteins make up the V(D)J recombinase?

i) What is the structure of the excised portion of the gene after cleavage by the
endonuclease? After ligation?

j) How are the 2 gene segments brought together?

4. How does this process generate diversity?

5. What other mechanisms contribute to diversity in antibodies?

6. How do you suppose the multiple gene segments arose during evolution?



