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Exercises

1. Using PubMed – A lot of literature was published about GLUT4 so far

a.) How many results do you get, when searching PubMed for "GLUT4"? (1)
b.) How many of the papers you found for GLUT4 were published just in the Journal Science? (1)
c.) If you get more than one entry, select the first one. What is the first author of this paper? What is the publication date? What Institute/University was the first author working at? (3)
Points: 5
2. Search for Kepler University Clinic in Pubmed (Boolean Search)
a.) How many papers were published by the ‘Kepler University Clinic’? (All fields) (1) 
b.) How many papers were published in 2015 by the ‘Kepler University Clinic’? (1)
c.) How many papers were published in 2016 in ‘Linz (Austria)’ other than the ‘Kepler University Clinic’? (1)
Points: 3
3. Searching for polymorphisms

First, search for the genomic coordinates of the human fibroblast growth factor receptor 3 (FGFR3) (chromosome and nucleotide position).

Second, go to SNP database (NCBI homepage) and search for the chromosome on which the FGFR3 gene is located by using the advanced settings. 
Third, add the nucleotide positions by using the filer chromosome range (if this filter is not shown yet, use “showing additional filters”).
Answer the following questions:
a.) How many polymorphisms (in general) can you find for this region? (1)
b.) How many single-nucleotide polymorphisms (SNPs) does this region have? Give one example. (1)
c.) How many frameshift mutations does this region have? Give one example. (1)
Points: 3
4. Hardy-Weinberg Equilibrium

Go to the SNP database and search for the following polymorphism: rs35272019
a.) What type of polymorphism do you find? (1)
b.) How many and what kind of alleles can you find for that polymorphism? (1)
c.) What does R mean in context of the sequence? (1)
d.) What allele frequencies are found for the European (EUR) population? (1)
e.) Calculate the homozygous and heterozygous genotype frequencies for the European population. (3)
Points: 7
5. Primer design with Primer3Plus 

Go to Primer3Plus and add the sequence (FASTA sequence) you found for the SNP rs35272019 of exercise 4.
a.) Design primers that amplify a region containing the SNP (shown as R in your sequence). The amplicon length should be between 80 and 130bp. Show the first result you get. (3)
b.) Write down the sequences of the forward and the reverse complementary primer in 5’-3’ direction. (2)
c.) How long is your PCR product (=amplicon) in base-pairs [bp]? (1)
Points: 6
6. DNA sequence analysis using the NEBcutter.
Use the NEBcutter-tool to find the restriction enzyme that specifically recognizes a sequence containing the SNP (Y in your sequence) and cuts only once within the sequence and therefore can be used to discriminate between 2 alleles (=genotyping)! 
Go to NEB cutter and insert the given sequence:
CTAAGCCCCT GGAACAGAAT AAAGTTAATG GGCTACATCT TAGCCAAACC AGAAACTATT

GTATCCATAG TACCATTATC

Y

CATCAGTTTA GTTAACTAGC CTCTGGCAAA TAGGGGTGAT CTCAGACTAA TAATAGGGAC

AGCCATGATA GTTTTCAAAA TTAAAACATC AAAGCAACAT GTTCATTTAT AGCCTCTTCA

The Y denotes the SNP position. It can be either a C or a T. Our genome carries two homologous chromosomes. This Y position can be homozygote for C, homozygote for T or heterozygote C/T.

a.) Which enzyme includes the Y position in its recognition site and cuts the sequence only once? (1)
b.) What is the recognition site of the enzyme? (1)
c.) Does the enzyme cut when the Y is a C or a T? (1)
d.) Perform a custom digest using this enzyme and view the gel. How many fragments are visible and how long are they? (1)
e.) Now think again about question c.): How many fragments would you see when the other base is present on the Y position? Which band pattern do you observe in case of a heterozygote SNP? Show your results in the table below. (3)
	
	how many fragments
	how long are the fragments

	C/C homozygote
	
	

	T/T homozygote
	
	

	C/T heterozygote
	
	


Points: 7
Total Points: 31
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