QUIZ #2 QUESTIONS + ANSWER KEY

1) Describe the steps of exome sequencing. (5 points)

1) Construct a shotgun library from the genomic DNA
2) Hybridize the fragments to gene sequences
3) Capture DNA (pulldown and wash steps)
4) Sequence the captured DNA
5) Analysis steps (mapping, alignment, variant calling)

Source: “Noonan_NextGen2_apps.ppt” slide 12

2) What is the goal of the ENCODE project? (1 point)

To build a comprehensive parts list of functional elements in the human genome. (including elements that act at the protein and RNA levels, and regulatory elements that control cells and circumstances in which a gene is active.)

Source: “Noonan_NextGen2_apps.ppt” slide 42

[bookmark: _GoBack]3) What is the time complexity of SVD for a square matrix of size n? (1 point)

Cubic (O(n3))

Source: “cbb752-mg-spr12-4-datamining.pdf” slide 71

4) List three things that can be studied with RNA-seq. (3 points)

Any three of the following:

· Gene expression level
· Alternative splicing
· Novel transcripts
· Gene fusions
· RNA editing

Source: “JL_Seq.ppt” slide 4

5) List two things that can be studied with ChIP-seq. (2 points)

Any two of the following:

· Transcription factor binding
· Histone modification

Source: “JL_Seq.ppt” slide 6

6) Complete the following profile based on the following protein sequences. You only need to fill in the nonzero cells. (10 points)

Sequences:
ICVIAPI
AICVAPG
WHVAAHL
WICHAPY

Profile:
	AA\Position
	1st
	2nd
	3rd
	4th
	5th
	6th
	7th

	A
	0.25
	
	
	0.25
	1.00
	
	

	C
	
	0.25
	0.50
	
	
	
	

	G
	
	
	
	
	
	
	0.25

	H
	
	0.25
	
	0.25
	
	0.25
	

	I
	0.25
	0.50
	
	0.25
	
	
	0.25

	L
	
	
	
	
	
	
	0.25

	P
	
	
	
	
	
	0.75
	

	V
	
	
	0.50
	0.25
	
	
	

	W
	0.50
	
	
	
	
	
	

	Y
	
	
	
	
	
	
	0.25



Source: “cbb752-mg-spr12-multiseq.pdf” slide 23

7) How does mass spectrometry differentiate distinct proteins? (1 point)

The mass-to-charge ratio (m/z)

Source: “Protein_I_and_II_Rinehart.pdf” slide 5

8) Describe two of the differences between X-ray crystallography and NMR. (2 points)

X-ray:
· Direct detection of atom positions
· Crystals
NMR:
· Indirect detection of H-H distances
· In solution

Source: “Proteins_II_and_Crystallography_2012_Rinehart.pdf” slide 23
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