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Exercises
1. UCSC and ENSEMBL browsers:
First, go to UCSC genome browser and search for human Huntingtin (HTT) using the genome assembly GRCh38. (Select for the RefSeq Gene)
a.) On which chromosome is the gene located? What is its exact nucleotide position (genome coordinates)? (1)
b.) Repeat this with the assembly NCBI35. Are the genome coordinates the same? (1)
c.) Using the assembly NCBI35 select only the tracks for RefSeq genes (full) and Human mRNAs (full). Hide all other tracks. Show a screenshot in your report. (1)
Second, go to the ENSEMBL genome browser and also search for human HTT. 
d.) Which genome assembly is used by the ENSEMBL genome browser for this search? (1)
e.) What is its exact nucleotide position (genome coordinates)? Are these coordinates the same as obtained for the UCSC browser for the same genome assembly? (1)
f.) How many splice variants does your gene have? (1)
g.) Select the splice variant coding for a 112 amino acid long protein. How many exons and introns are there? (1)
Points: 7
IMPORTANT note for the following BLAST exercises: The browser saves the settings from previous runs. Please click “reset page” on the right-hand side on top of the BLAST-website before you choose new settings.

2. Pairwise sequence alignments using BLAST: BLOSUM and PAM matrices
Use the following accession numbers for pairwise alignment of reverse transcriptase p51 subunit (NP_789739.1) and a retrovirus‐related Pol polyprotein (P63133) by using BLOSUM45 and PAM70 matrices (keep all other standard settings). 
Use only the first result of the alignments and report your results of expected value (E-value), query coverage, percent of identities, percent of positives and total amount of aligned amino acids in the table below. Show representative screenshots of your results.
	
	E-Value
	Query coverage
	% identities
	% positives
	total amount of aa that are aligned

	BLOSUM45
	
	
	
	
	

	PAM70
	
	
	
	
	


Points: 10

3. Pairwise sequence alignments using BLAST: blastn vs. blastp

Compare the human and mouse interleukin 2 by doing pairwise alignments using blastn and blastp. Therefore, use the following settings (keep all other standard settings):
blastn: NM_000586.3 (human) vs. NM_008366.3 (mouse); somewhat similar sequences

blastp: NP_000577.2 (human) vs. NP_032392.1 (mouse); BLOSUM62
Use the first result of the alignments and report your results of expected value (E-value), query coverage, percent of identities and percent of gaps in the table below. Show representative screenshots of your results.
	
	E-Value
	Query coverage
	% identities
	% gaps

	blastn
	
	
	
	

	blastp
	
	
	
	


Points: 8

4. Primer3Plus and Primer-BLAST
a.) Go to Primer3Plus and design primers for the following sequence. 
It is a region including the SNP ‘R’ within the ‘RNA binding protein fox-1 homolog 1’ gene, which is located on Chromosome 16.
The final PCR amplicon should include the SNP ‘R’ in a 130-250bp long sequence. Show a screenshot of the first result you get. (2)
GCTTGGCTGT TTGGCTCCAG TAATATTTAT TTAGTAGTAG TGCCAGGTAA TTTAGCTGTA

 GTGTCCTCAC ATCAACCCTC TGAGGTGGGC ATTATTATAC CCATTCTATG GACAAAAAAA

 CTGAAGCTCC AAGCGGTCAA GCAGCTTGCC CAGAACTAAT AAGATAACTG ACTTTGAAAC

 CAAATCTGTG TCCAAAACCT GTAGGATGTC AAACTATTTG TCAAACTGTA CTGTCACTCA

 TGAATATGAC TGGGCACAGC CTGGTGCTTC GAGGTGCTGC CACTCCAATA GAAAAGACAG

 ATGTAGAGAC AGATGTCTAC

 R
 AATGAAGAGT CTATAGAGAT GCTAACTGGA TTCTAAGAGT GGGGAACATG GCATGATTCA

 CTGTGCTTGG GGAGTCAGCC AGGACTCCCT GAAGCTATGA AGAACAGGTG CAAATTTACC

 AGTGGTTTAA AAAAAAAAAA AAAAAAAGAA CAGAATCCCA GACATAGGAA ACAAGTAGTG

 CACAGGCACA GTGTTATCAG AGATGCTAGG ACATTTCAAT TTAGTTTAGA ACTATTGGCT

 TGCCTGGATG TGGTGGCTCA CACTTTTAAT CCCAGCACTT TGGGAGGCCA AGGCGGGCAA

 ATCACAAGGT CAGGAGTTCA AGACCAGCCT GGCCGACATG GTGAAACCCT GTCTCTACTA

b.) Now use your obtained primers (in 5’-3’ direction) and do a Primer-BLAST run. 
Use the following settings: Database = Genomes from selected organisms; Organism = homo sapiens 

· Do you get the expected result (in terms of amplified region, amplicon length, …)? (1)
· Are there other possible products? If yes, are they likely to be formed? (2)
Points: 5
Total Points: 30
Guidelines for writing a report:


Prepare one report in a group of TWO persons and submit it to MOODLE until next Monday 08:00a.m. (Note: the system will not accept any upload after that time)


The file name must contain the report number and your name.


Insert report number and name also to the header of the file and page numbers to the footer.


For each exercise describe in keywords how you got to your result (do NOT use weblinks). Show a representative screenshot that shows your result and additionally write down the result. 





Points may be deducted in case of improper formatting or cheating (showing the same screenshots or text passages as your colleagues!)
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