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Exercise 1 (Balanced genomes) (3 pts)

Given two balanced genomes
B1 = (1 2 3 1 8 5 5 6 7 7 7 8 4 5 9) and
B2 = (2 1 4 5̄ 7 7 8 5 6 7 8 9̄ 5̄ 3 1) ,

1. Give the sets F? = F(B1) ∩ F(B2) (common families) and G? = G(B1) ∩ G(B2) (common genes).

2. Give a matching of genes of B1 and B2 and let C1 and C2 be the (canonical) matched genomes.

3. Give the sets α? = α(C1) ∩ α(C2) (common adj.) and γ? = γ(C1) ∩ γ(C2) (common telomeres).

Exercise 2 (Breakpoint and SCJ distances) (3 pts)

Given two canonical genomes
G1 = [3 4 8̄] [2 1 7 5 6] (11 12 1̄3 9 10) [1̄5 1̄4] and
G2 = [1 2 3 4 5] (6 7) [8 9 10 11 12 13 14 15] ,

1. What is the breakpoint distance between G1 and G2?

2. What is the SCJ distance between G1 and G2?

3. Explain the difference between the two distances (if any).

Exercise 3 (Bounds for SCJ distance) (4 pts)

Theoretical bounds for the SCJ distance with respect to the breakpoint distance are

dbp(G1,G2) ≤ dscj(G1,G2) ≤ 2dbp(G1,G2) .

Give examples of pairs of mutually distinct genomes showing that these bounds are tight.

Exercise 4 (SCJ distance) (6 pts)

1. Compute the SCJ distance between all pairs of the following three canonical circular genomes:

C1C = (1 2 3 4 5 6 7 8 9 10 11 12) ,

C2C = (1̄ 2̄ 3̄ 4̄ 5̄ 6̄ 7̄ 8̄ 9̄ 1̄0 1̄1 1̄2) and

C3C = (1 4 3̄ 5 6̄ 7 2 9̄ 8̄ 1̄0 11 12) .

2. Compute the SCJ distance between all pairs of the following three canonical linear genomes:

C1L = [1 2 3 4 5 6 7 8 9 10 11 12] ,

C2L = [1̄ 2̄ 3̄ 4̄ 5̄ 6̄ 7̄ 8̄ 9̄ 1̄0 1̄1 1̄2] and

C3L = [1 4 3̄ 5 6̄ 7 2 9̄ 8̄ 1̄0 11 12] .

https://gi.cebitec.uni-bielefeld.de/teaching/2020winter/cg

