Assignment IV 
Blast
1. The following “thing” has just been sequenced in your lab. Run a blastn against the nr/nt database to identify similar sequences. 
CCTTGCGCAACGTGGTGCCGAAGCCGGTGCAGAAGCCGCATCCGCCGCTGTGGATGGCCTGCTCGCAGCT 

TCCGACCATCGAGCGCGCCGGCCGTCATGGTTTTGGCGCGCTCGGCTTCCAGTTCGTCAGCGCCGACGCC 

GCCCATGCCTGGGTGCACGCCTATTACAACGCCATGACCAAGCGGCTGCACAAGCTTGCGGACTACGAGA 

TCAACCCGAACATGGCGCTGGTGTCGTTCTTCATGTGCGCGAAGACCGACGAGGAGGCGCGCGCCCGCGC 

CGACGGCGCCACCTTCTTCCAGTTCGCGCTGCGCTTCTATGGCGCCGCGCAGAACCGCCAGCGGCCCGCG 

CCCTACACCGTCAATATGTGGGACGAGTACAACAAGTGGAAGCGCGACAATCCAGAGGCCCAGGAGGCGG 

CGCTGCGCGGCGGCCTGATCGGCTCGCCGGAGACGATCCGCAAGAAGCTCAGGCGCTTCCAGAGCTCGCA 

TATCGACCAGGTCATCCTGCTCAACCAGGCCGGCAAGAACAGCCACGAGCACATCTGCGAATCGCTCGAA 

TTGTTCGGCCGGGAGGTGATGCCGGAGTTCCAGAACGATCCCGCCCAGGCCGCCTGGAAGAGGAGCGTCA 

a. The genome of which organism contains this sequence. Describe the organism. List three papers with this organism in the title which have been published in 2011. Has the genome of this organism been sequenced? What is the predicted function of the gene? (10 points)
a) Bradyrhizobium  japonicum. Bradyrhizobium japonicum is gram-negative, rod shaped, nitrogen fixing bacteria. It forms a symbiotic relationship with Glycine max, a soybean plant. It is located on the root tips of the soy bean plant. 
Papers: 

1) A role for Bradyrhizobium japonicum ECF16 sigma factor, EcfS, in the formation of a functional symbiosis with soybean
2) Whole-Genome Expression Profiling of Bradyrhizobium japonicum in Response to Hydrogen Peroxide.
3) A dual-targeted soybean protein is involved in Bradyrhizobium japonicum infection of soybean root hair and cortical cells.
The genome has been sequenced. Putative cyclic NTP-binding protein gene 
b. Perform a blastx search against SwissProt. Why are the results different?

(10 points)
On the one hand, searching SwissProt reduces the number of redundant hits, on the other hand, SwissProt is not updated every day and the criteria for inclusion into SwissProt is quite stringent, so not everything is there.

2. Search the sequences “BarakObama” and “MicheleBachmann” with blastp in the protein nr database. Which candidate has more hits with E-values less than 100?

(10 points)
MicheleBachmann has 79. BarakObama has 9
3. The Caenorhabditis elegans gene SMA-4 is a member of the dwarfin gene family, also called the MAD family, which plays a role in transforming growth factor beta-mediated signal transduction. Find the first hit of the SMA-4 protein (Accession P45897) in a different species using protein-protein BLAST (blastp) and the nr database. 
a. What is the first hit? (10 points)
Accession: XP_003110943.1 CRE-SMA-4 protein [Caenorhabditis remanei]
Exclude Caenorhabditis elegans or use the query:  

animalia[orgn] NOT Caenorhabditis elegans[orgn]
b. What Entrez query will you use to search for this gene in all animals excluding nematodes? (10 points)
animalia[orgn] NOT nematoda[orgn]

4. The following amplified DNA sequence is associated with a human disease gene polymorphism: 
GTTCACACTCTCTGCACTACCTCTTCATGGGTGCCTCAGAGCAGGACCTTGGTCTTTCCTTGTTTGAAGCTTTGGGCTACGTGGATGACCAGCTGTTCGTGTTCTATGATGATGAGAGTCGCCGTGTGGAGCCCCGAACTCCATGGGTTTCCAGTAGAATTTCAAGCCAGATGTGGCTGCAGCTGAGTCAGAGTCTGAAAGGGTGGGATCACATGTTCACTGTTGACTTCTGGACTATTATGGAAAATCACAACCACAGCAAGG
a. Use this sequence to Blast the human genome to identify the gene. What gene is it? (5 points)
HFE gene

b. On what chromosome is this gene located? (5 points)
Chromosome 6
c. Use the link to “SNP:GeneView” and the BLAST alignment of the first hit to identify the position and nature of the polymorphism. Hint: it is in exon 2.

Describe the polymorphism. What are the alleles?  (10 points)
Using blast’s alignment it is easy to identify the mismatch (G/C at 347 of the reference sequence):  The alleles are G/C. Since the record for the amino acid change cannot be directly identified I will not deduct any marks
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5. John completed his homework assignment for the “Bioinformatics for Biologists” class. He used Blast to search a sequence in the nr database. He found a hit with an E-value of 10e-4. Amazed by the speed and efficiency of the program he fell into a coma for 10 years. When he woke up, he searched the same sequence again and found the same hit. Would you expect the E-value of this hit to be the same? Explain. (15 points)
Answer:

The E-value will increase because it depends on the size of the database, which is expected to increase tremendously. The bigger the database, the higher the probability will be to find a sequence by chance.  

6. Your lab has acquired a DNA sequence of a protein-coding gene from an unidentified virus. Which of the Blast programs Blastn (nucleotide-Blast) or tBlastx, is more likely to find significant hits of related sequences with low sequence similarity? Explain. (15 points)     
Answer: There are 20 amino-acids but only 4 nucleotides. Two unrelated DNA sequences will have 25% sequence identity on average, whereas two unrelated amino-acid sequences will have 5% sequence identity average. Therefore, a search at the amino-acid level is more sensitive and will be able to detect more distant homologs.  

