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Imagine you are a geneticist at a hospital and you get a laboratory datasheet for your patient, which got an affected child for a FGFR3 mutation. We now want to make a full anamnesis and find out more about the mutation.
· Use the clinical report for the exercises

1. Investigate the disease that is reported for the polymorphism/variant from the analysis data sheet (OMIM and Pubmed)
a.) Which disease is associated with the reported polymorphism of the FGFR3 gene? 
(Use the OMIM number of the clinical report for your search) (1P)
b.) How is this mutation/disease inherited? (1P)
c.) Which clinical phenotypes are linked to the disease? Name at least two. (1P)
d.) Search for an article including ‘thanatophoric dysplasia’ in its title, which was published in 2015 by the first author ‘Sharma M’. What is the full title of this article and in which Journal was this paper published? (2P)
Points 5
2. General information about the human FGFR3 gene (NCBI, ENSEMBL and UCSC)
a.) What are the accession numbers for genomic DNA, mRNA and protein of the human FGFR3 gene? (2P)
b.) Show a representative screenshot of the genomic DNA FASTA sequence. (1P)
c.) On which chromosome and nucleotide coordinates is the gene located? (1P)
d.) How long is the translated amino acid sequence of FGFR3? (CCDS) (1P)
e.) In which developmental stage is FGFR3 highly expressed and when is it absent? (1 example each) (UniGene) (2P)
f.) How many transcripts are reported for the human FGFR3 gene? (ENSEMBL) (1P)
Points 8
3. Are other family members affected? (dbSNP, Primer3Plus, Primer blast, NEB cutter)
Search for information about the polymorphism/mutation and design a genotyping assay by specific PCR amplification followed by a restriction enzyme digest, to investigate which family members carry this mutation. (accession number of the polymorphism can be found in the clinical report)
a.) Go to the SNP database and search for the polymorphism from the clinical report. What type of polymorphism is it and what alleles can be found at this specific position? (2P) 
b.) Click on [ClinVar] to investigate the clinical significance: Which nucleotide substitution leads to Thanatophoric dysplasia type 2? (1P) 

c.) Look up the allele frequencies for population ExAc_Aggregated_Populations. Calculate the homo- and heterozygouse genotype frequencies. (2P) 
d.) Copy the FASTA sequence surrounding the SNP and design primers for the sequence. The primers should amplify a region between 100-150bp which MUST contain your variant. Select your first result and write down forward and reverse primer in 5´-3´direction. (2P)
e.) How long is your amplicon? (1P)
f.) Perform a Primer-BLAST run using the primers you designed. Select a proper database and organism (you are using human genomic DNA as template for the PCR). What is your result and how can you interpret it? (do you get your expected result; do you get another result; is this likely to be formed; etc.) (4P)
g.) Now, copy the sequence of your amplicon (Primer3Plus result; sequence from forward to reverse primer) and search for a restriction enzyme that includes the SNP in its recognition site and cuts your amplicon only once at the variant position. This is a useful enzyme for the genotyping assay. How is it called? (NEBcutter) (2P)
h.) What recognition site does this enzyme have and which allele does it cut? (2P)
i.) Perform a custom digest and view the gel. How many fragments do you see on the gel and which size do they have? (1P)
j.) Imagine you have different samples that do carry the mutation or do not. It’s your turn to find out which sample is homozygote for AA / CC or heterozygote for AC (A is the wild-type and C is the mutant allele). Which band pattern (number and size of fragments) do you expect on the gel after your genotyping assay for AA, AC and CC? (3P)
Points 20
4. Search for conservation (BLAST)
We want to know how related FGFR3 is between human and rhesus monkey and human and mouse. 

a.) Search for the protein accession numbers for FGFR3 in mouse and rhesus monkey. 
(you already know that number for humans) (1P)
b.) What results do you get when performing a BLASTp run (Blosum62) for human vs. rhesus monkey and human vs. mouse? Show your results in the table below. (5P)
	
	% identities
	% positives
	% gaps
	E-value
	Total number of aligned aa

	human vs. rhesus monkey
	
	
	
	
	

	human vs. mouse
	
	
	
	
	


c.) When comparing your results, which FGFR3 orthologue, mouse or rhesus monkey, is more related to the human? Why? (2P)
d.) Why is in this case a BLASTp search more informative than BLASTn? (1P)
Points 9
5. Collect general information about the protein (UniProt, ProtParam)
a.) What is the subcellular location of the human FGFR3 protein isoform 1? (UnitProt) (1P)
b.) Go to Pathology & Biotech: Which other diseases are linked to mutations in the FGFR3 gene except of Thanatophoric dysplasia type 2? Name at least two. (1P)
c.) Use the amino acid sequence of isoform 1 and search for the molecular weight in kDa. (ProtParam) (1P)
Points 3
6. Investigate the 3D structure of the protein! (PDB)

Go to the PDB databank and search for 4K33 
a.) Which method was used to get the structure of the protein? (1P)
b.) Which resolution was obtained? Is it a good resolution? (2P)
c.) What is the protein stoichiometry? (global stoichiometry) (1P)
d.) Can you find any ligands in the protein structure? If yes, which? (1P)
e.) Now go to JSmol and show your protein in Cartoon style (1P)
f.) Change to the ‘ball and stick’ style and search for the amino acid Glu(E)650, which is responsible for the disease. (display Glu ( search for Glu (E) 650 by moving with the cursor over the amino acid) (1P)
g.) Measure the distance of a C-C bond of Glu650. (1P) 
Points 8
7. Summarize your results

a.) Summarize the main facts of what you found out in this report in a few sentences. What would be your advice as geneticist for the father? 
Points 4
Total Points 57
Guidelines for writing this report:


Prepare the final report in groups of two and submit it MOODLE until next Monday 08:00a.m.


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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