Homework 5

Q1 (5 points) List two differences between eukaryote and prokaryote gene structures
Q2 (5 points) What is nth order Markov Model?

Q3 (5 points)  For nucleotide sequences composed of A, C, G, and T, what is the total number of parameters required for 3rd order Makov model (hint: need to add up the number of parameters of lower order models too). 
Q4 (5 points) What are the three major problems of HMM (Hidden Markov Model)?
Q5 (5 points)  Describe the algorithm of training a neural network using back-propagation?
Q6  (10 points)  Given the following Hidden Markov Model, a DNA sequence, and two possible series of hidden states (paths) that the sequence is generated from. Compute the probability of the sequence generated from two paths respectively.  Which path is more likely the real path that the sequence is generated from?

[image: image1]
DNA sequence: ACGT

Path 1: NCCN
Path 2: CCNN

Note: In two paths, N denotes non-coding state and C coding states.

Q7 (5 points)  Run GeneScan (http://genes.mit.edu/GENSCAN.html) using the following sequences. How many genes does GeneScan predict? Print out results. 

gcagctcttctcacaggaccagccactagcgcagcctcgagcgatggcctatgtccccgc

accgggctaccagcccacctacaacccgacgctgccttactaccagcccatcccgggcgg

gctcaacgtgggaatgtctgtttacatccaaggagtggccagcgagcacatgaagcggtt

cttcgtgaactttgtggttgggcaggatccgggctcagacgtcgccttccacttcaatcc

gcggtttgacggctgggacaaggtggtcttcaacacgttgcagggcgggaagtggggcag

cgaggagaggaagaggagcatgcccttcaaaaagggtgccgcctttgagctggtcttcat

agtcctggctgagcactacaaggtggtggtaaatggaaatcccttctatgagtacgggca

ccggcttcccctacagatggtcacccacctgcaagtggatggggatctgcaacttcaatc

aatcaacttcatcggaggccagcccctccggccccagggacccccgatgatgccacctta

ccctggtcccggacattgccatcaacagctgaacagcctgcccaccatggaaggaccccc

aaccttcaacccgcctgtgccatatttcgggaggctgcaaggagggctcacagctcgaag

aaccatcatcatcaagggctatgtgcctcccacaggcaagagctttgctatcaacttcaa

ggtgggctcctcaggggacatagctctgcacattaatccccgcatgggcaacggtaccgt

ggtccggaacagccttctgaatggctcgtggggatccgaggagaagaagatcacccacaa

cccatttggtcccggacagttctttgatctgtccattcgctgtggcttggatcgcttcaa

ggtttacgccaatggccagcacctctttgactttgcccatcgcctctcggccttccagag

ggtggacacattggaaatccagggtgatgtcaccttgtcctatgtccagatctaatctat

tcctggggccataactcatgggaaaacagaattatcccctaggactcctttctaagcccc

taataaaatgtctgagggtgaaaaaaaaaaaaaaaaaaaaaaaaaaaatagccctcatgt acgtctcctccaagccctgttgtctcttacccggatgttcaacca

aaagctacttactacctttattttatgtttactttttatagattgtctttttatcctact

ctttcccacttgtctctcgctactgccgtgcaacaaacactaaatcaaaacagtgaaata

ctactacatcaaaacgcatattccctagaaaaaaaaatttcttacaatatactatactac

acaatacataatcactgactttcgtaacaacaatttccttcactctccaacttctctgct

cgaatctctacataataatatatcaaatctaccgtctggaacatcatcgctatccagctc

tttgtgaaccgctaccatcagcatgtacagcggtaccctcgtgttatctgcagcgagaac

ttcaacgtttgccaaatcaagccaatgtggtaacaaccacacctccgaaatctgctccaa

aagatattccagtttctgccgaaatgttttattgcagaacagccctatcagcatcgacag

gaatgccgtccaatgcggcactttagatggggtaactcccagcgcaagctgatctcgcaa

gtgcattcctagacttaattcatatctgctcctcaactgtcgatgatgcctgctaaactg

cagcttgacgtactgcggaccctgcagtccagcgctcgtcatggaacgcaaacgctgaaa

aactccaactttctcgagcgcttccacaaagaccgtatcgtcttttgcctcccattcttc

ccggcactttttttcgtcccagttcaaaaagtactgcagcacctctgtcttcgattcacg

caagttgctccatactttataatacaactctttgatctgccttccagacatgcggaaaac

ttggctcccttgcttgcctcttgtcgaatccaatacactaattgtttctcttcttctagt

aatggccaggtaccaagcataatttctctgtatctgagagtagatctctcccctttttac

gctaaaatatttcaaatatcctacagggtccccatgatatggctcgatgtcttccaagta

ttctttgtattcctcgtcatttcgcagcattctctccacagctagtgcttcccaagccat

cctccgatacgatactttctggccagcccaacagacacagagctcgaacatcttttgaca

gcccttgcataatccgtattgtgtgaatactccctctgggcagaagtatacgtcaatacc

atagaggaaaagatgtttaatttcgtcagaccgaaatccaagaaactgtaagacattcat

attctcggaagtattgggaaattgtgctttcagtttctttctctctagcaaaaccatttg

actccctttccgcttatacgactctttgttaatgtcggtgactggatggaatctattatc

ctcagcattgccatctttattggcgtcctccttggcactagcgttggtactttcagtggt

agtggcattagtgctggagttggtgctagcagtggtagtggcattagtgctggagttggt

gctagcagtggtagtagcactagtgttggagtcggtactttcggtggtagtagcactagt

gttggagtcggtactttcggtggtagtagcactagtgttggagttggtactttcagtggt

agtcgcactagtcctgacgttgatgctggcagtggtagtagcactagtcctgacgttggt
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