1. Which of these statements is the closer to the truth regarding state-of-the-art gene-prediction methods? 
a. Gene predictions for eukaryotes are on average much more accurate than for prokaryotes.
b. Gene predictions for eukaryotes are on average much less accurate than for prokaryotes. 
c. Gene predictions for eukaryotes and for prokaryotes have roughly the same level of accuracy.
d. The relative accuracy of gene prediction for eukaryotes and prokaryotes varies, depending on the considered genomes.

2. When using a sliding-window-based analysis, the window size must be set to ____________________________ . 
a. half the length of the sequence you are analyzing
b. roughly size of the feature you are looking for 
c. one tenth the length of your sequence
d. the square root of the size of the feature you are looking for
3. A protein domain is _______________________  .
a. the region in the cell where the protein is to be found

b. any portion of the protein involved in catalytic activity

c. an independent folding unit 

d. any hydrophobic stretch longer than 12 residues

4. What is BLAST? 
a. A database of non-redundant proteins.
b. A very fast program for searching sequence databases. 
c. A very fast program for searching databases of publications.
d. A software program for identifying the most suitable antibiotics.
5. What is the meaning of an E-value? 
a. The number of times you may expect a chance match with a score at least as good as the one under consideration.  

b. The overall probability of getting a good match. 

c. The percentage of identity between the two considered sequences.
d. The percentage of similarity between the two sequences.
6. What is the most critical parameter of a BLAST search? 
a. The database 

b. The Number of Hits limit

c. The server being used

d. The gap penalty

7. To use blastp to find all the proteins containing a stretch of 10 prolines (PPPPPPPPPPPP), you have to ________________________ . 
a. select a specific protein database 
b. properly set the substitution matrix
c. uncheck the Low Complexity filtering box 
d. check the Low Complexity filtering box
8. In an evolutionarily correct multiple-sequence alignment, residues aligned with one another ___________________________________ .
a. play the same role in the 3D structure of each protein

b. have a very similar overall molecular structure
c. are part of the same catalytic site

d. correspond to a the same unique residue in the common ancestor 

9. By default, the criterion used by most programs to assemble a multiple sequence alignment is ____ .
a. sequence similarity 

b. structural similarity

c. functional similarity

d. evolutionary similarity

10. In a protein family, key amino acids like those involved in the catalytic sites ____ .
a. are highly conserved because of their importance 
b. are not especially conserved or variable

c. are often mutated so the protein function can evolve
d. are allowed only a very specific type of variation.
11. What should you do if your sequences are non-coding DNA sequences and if you cannot generate a meaningful alignment with standard methods?.
a. You should start over, using the same method as before.
b. You should build your alignment by hand.
c. You should use local-alignment methods such as the Gibbs sampler. 

d. You should translate your sequences as if they were coding, and align them.
12. List some of the criteria for properly naming sequences so they can be safely used in most bioinformatics applications.
13. Explain in a few words how ClustalW aligns sequences.
14. In ClustalW, what does the W stand for?
a. Weak patterns 
b. Weights 

c. Whole-genome
d. Web-based
15. Which multiple-sequence alignment method should you use if you want to combine the output of several methods into one single alignment? 
a. Tcoffee
b. EXPRESSO

c. MCOFFEE 

d. CORE

16. Which multiple-sequence alignment method should you use if you want to use the structural information associated with some of your sequences? 
a. Tcoffee
b. EXPRESSO 

c. MCOFFEE 

d. MAFFT

17. If you have a very large dataset (more than 500 sequences), which of these multiple-sequence alignment methods is the most suitable? 
a. Tcoffee
b. EXPRESSO

c. MUSCLE 

d. ProbCons

18. What is the largest amino acid, often found in the hydrophobic core, and usually very conserved?
a. W, tryptophan 
b. G, glycine
c. A, alanine
d. L, leucine
19. What kind of structural feature can you expect to find in your proteins if a multiple-sequence alignment of these proteins reveals two conserved cysteins? 
20. Cite some online collections containing classifications of protein 3D structures. 
The three most popular collections are DALI the domain dictionary (www.ebi.ac.uk/DaliLite/), cath (www.cathdb.info) and scop (scop.berkeley.edu).

21. Describe in a few words the principle behind RNA secondary structure prediction algorithms such as Mfold. 
22. What is the most accurate way of predicting RNA secondary structures? 
a. Make the prediction using Mfold.
b. Make an Mfold prediction on several related sequences.
c. Make the prediction on a multiple-sequence alignment and use the covariance information with tools such as COVE.
d. Translate your RNA sequence into a protein and make the prediction at the protein level.
23. What is the meaning of the statement "these two genes are orthologs"? 
24. What is a horizontal gene transfer (HGT)?
Answer Key
1. B

2. B

3. C

4. B

5. A

6. A

7. C

8. D

9. A

10. A

11. C

12. 
Never include white space within your sequences names, use the _ symbol instead. If you can, avoid most special characters, especially the colon (:). Stick to alphabetic and numeric characters. Never use names longer than 15 characters; avoid having two sequences with the same name.
13. 
The sequences are first compared to one another. This comparison is used to derive a guide tree. The tree is used to incorporate the sequences one by one into the final alignment.
14. B

15. C

16. B

17. C

18. A

19. 
Your protein family probably contains a disulphide bridge, linking the two cysteines together
20. 
The three most popular collections are DALI the domain dictionary (www.ebi.ac.uk/DaliLite/), cath (www.cathdb.info) and scop (scop.berkeley.edu).
21. 
RNA can fold through Watson and Crick base pairings (GC, AU), similar to those observed in DNA. Secondary structure can be predicted by identifying the most stable structure that it can form, given the folding energy associated with every pair.
22. C

23. 
Two genes are orthologs if they come from two different organisms and have only been separated by speciation (as opposed to duplication). Orthologous genes often have the same function (but not necessarily).
24. 
A horizontal gene transfer (HGT) is the transfer of one gene from one species to another. Genes that have undergone HGT do not have the same evolutionary history as the other genes that make up the complete genome. Two genes that are separated by an HGT are said to xenologs.
