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Question 1. Suppose an indel has negative score. True or False: an optimal local alignment can start with an indel.

Question 2. Suppose you have two sequences S| and S, and S| is twice as long as S». Then the optimal local
aligment between them can have no indels.

Question 3. True or False. It makes sense to report a multiple sequence alignment where one position in the
alignment is an indel in all sequences.

Question 4. True or False. The columns of a Position Weight Matrix must add to one.

Question 5. Consider the following distance matrix and unrooted tree. What’s longer, d(a, 1) or d(b, u)? Hint: You
should do it without figuring out what X or y are exactly.
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Question 6. True or False. In a SAM file, whether the read is a PCR duplicate is encoded in the bitflag.

Question 7. If we are clustering rows of the following block to construct a BLOSUMAN matrix, what’s the largest
value of N that will result in just one cluster?
Answer:

Is it possible to find an N that will give exactly two cluters?

Answer:
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Question 8. In a BLAST search, explain why the algorithm masks out polyA tails.

Question 9. True or False. If the word size in constructing a BLAST index is twice as long, then the index will be
twice as large.

Question 10. True or False, in the BLAST random walk, the max excursion is the maximum height obtained by
the walk.

Question 11. True or False. In the alignment of an RNA-Seq read to the genome, one read can cross more than
one exon/exon junction.

Question 12. When doing RNA-Seq quantification from paired-end data, suppose the forward read’s alignment all
by itself is ambiguous, meaning there’s more than one isoform it could have come from, and suppose the same is
true for the reverse read. Is it possible that we could pin it down to one isoform by considering both forward and
reverse read alignments together?

Question 13. There are many observations one could make about this RNA-Seq coverage plot. But one definitely
stands out, what is it? (You can make more than one observation if you want, as long as the one we’re looking for
is among them you’ll get full credit.)

Scale: 50 kb} { mm10
chré: 72,080,000| 72,090,000 72,100,000| 72,110,000| 72,120,000| 72,130,000] 72,140,000| 72,150,000| 72,160,000| 72,170,000| 72,180,000]
55.3600 _

Liver_NoSelect_Slow_M

0_ » ] \
GENCODE VM23 ComPrehenswve Transcript Set (only Basic disp\axed by default)
9130221F21Rik <K] Stagals ¢ +— I

T
Stagals -t |

-

Question 14. True or False. In order to do phasing, you need a read long enough to cover two SNP’s at a time.

Question 15. H3K4me3 is a(n):
(A) Transcription factor binding site
(B) Binding motif ID.
(C) SNP location
(D) Histone modification
(E) Open chromatin region



Question 16. Suppose a g-value cutoff of 0.25 leads us to expect 70 false positives. How many genes have g-value
cutoff < 0.25?

Answer:

Question 17. Suppose you have done ten tests with the following p-values. You want to use the Bonferroni
correction to control the FWER at the 0.05 level. How many significant genes do you get?

P-Value
Gly 0.008
Ala 0.02
Sar 0.03
AIBA 0.092
Ch 0.12
Ser 0.12
Crn 0.15
Pro 0.19
Bet 0.22

Answer:

Question 18. Connet the things on the left to (all of) the appropriate things on the right.

FWER
Bonferroni FDR
Bejamini-Hochberg g-values

multiple testing

Question 19. True or False. We use the FWER for a small number of tests and the FDR for a large number.

Question 20. Consider three consecutive SNPs. There are eight possible haplotypes. Is it possible that a popula-
tion has five haplotypes and a subpopulation of it has six?

Question 21. What’s the long term behavior of the Markov Chain given by this matrix?

A B C
Alo o 1
B |1/3 1/3 1/3
c|1 0 0




Question 22. True of False: BLAST needs to build a different index for each substitution matrix. True of False:
BLAST needs a different index for blastp and blastx.

Question 23. Suppose there are two experimental conditions Cy and C;, with no differentially expressed genes be-
tween them. And suppose there are two other experimental conditions C3 and C4 where every gene is differentially
expressed between them. For which analysis do we have a bigger multiple testing problme? C; vs. C; or C3 vs.
Cy?

Answer:

Question 24. Consider a SNP location in the genome that has the two variants A/G. Suppose we do DNA-seq and
get 40 reads covering this SNP location. Suppose all reads indicate an A except one G. What could explain this
besides heterozygosity?

Question 25. Consider the following CIGAR string: 24M2D30M2042N40M712S. What is the read length?

Answer:




