Name: ____________________________

Bioinformatics: Practical Application of Simulation and Data Mining
QUIZ #1
February 1, 2012

1) Align the following two sequences with the Needleman-Wunsch global alignment algorithm. Show the complete dynamic programming matrix, and indicate all optimal tracebacks. (10 points)

ATCGGT and ACGGCT

Use the following scoring scheme in the score matrix:
Match: +1
Mismatch: 0
Gap: -1














2) What is the difference between a PAM-50 and a PAM-500 substitution matrix? (1 point)



3) What is the goal of an aggregation analysis of genomic features? (2 points)





4) Given the following SQL database table, answer the following questions.

Table: Protein
	Name
	PDB_Struct_ID
	Evidence
	Sequence

	ALT1
	2189
	LC-MS
	AKALRFGE

	RUSS7
	3190
	MALDI-TOF
	AGIERWV

	SPOCK2
	2001
	LC-MS
	VRSIRTHDR

	ADAMA4
	3190
	MALDI-TOF
	IDHKFN



a) Design a query to retrieve the names of the proteins that have a PDB structure ID of 3190. (3 points)






b) Design a query to retrieve the sequences of the proteins that were experimentally validated with LC-MS. (3 points)






5) k-means clustering starts with k cluster centers at random positions, and ends with these cluster centers in positions that represent the best fit of the data to k clusters. List the steps of one iteration of the k-means clustering algorithm. (2 points)





6) What is the goal of the new set of variables produced by a principal components analysis (PCA)? (1 point)



[bookmark: _GoBack]7) List at least two differences between Illumina sequencing and Pacific Biosciences sequencing. (2 points)
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