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Real Life Applications: Detecting and Understanding the Effects of DNA Mutations at the Protein Level 
You are a scientist working on identifying mutations in human DNA samples. You performed DNA sequencing for the GBE1 gene in your samples. You know that DNA sequencing may not read the start and the end part of the sequence tested well. You hope to find a SNP in your sample. You are using NM_000158.4 as a reference sequence. This means, you compare your DNA sequence and this reference sequence to identify any SNPs. You are very curious to see if any SNPs you find change the protein sequence, structure and thus function. 
[bookmark: _GoBack]Sequence : 
>patient sequence
 AGTGCAGTAT TTCTCAGGGT TTGAATTAGG ATCAATGTCC TTAGAAACAC GGAATGGGGA
 AGACCATCTC ATGAATGTAT TAACTAGGGT AATTTTTACC GCCATATTAG TGACAAGTGT
 TCTGTGATTG TTTGAACTCA CTTTCTGTCT TTTAAATCAT TGGAGTTTGT TGATATATAC
 TTTGCATTAG ATAATTACAT ATGTATTTCA TGGCTCTTAC ATTTTCTCTA AGGCCTAAGT
 TAAAAAAAAA TTTACTCAAT GATAAGGCAT AAGCTATTAC ATGATTTATC TTTTAAAATA
 GGTCCACTAG CAGGACCATA AGGACTTTTT CCTGAGAGAA AATTTAGTGA GTGTAGCTGG
 TGCCTTTTAT ATGTGAGAAT AGTTCCAAGT GTTTGAGTAT ATTCACCACT TTTTAAAAAT
 ATACTTGATC AGGTAGTGTC ATACCAGAAT TCCTGGCTTA ACTCTATACA TAATTTTATA
 TTCTGTAGTT TAAGCATTCCT  GACCAAAGAA GCCACGGAGT CTAAGAATTT ATGAATCTCA TGTGGGAATT TCTTCCCATG AAGGAAAAGT AGCTTCTTAT AAACATTTTA CATGCAATGT ACTACCAAGA ATCAAAGGCC TTGGTAAGTA ATAACTGTGA TTTTTATTCA GATAAAATTT TAATGAGTCT GTTCTCTTAT
 TAGAAAAGCT AATTACAAGT GTCTCTTTTT TGTGTTAGGA GATTAAATAT GTAATAGAAA
 GGCATTTTAT TTTAGGCTTC TCAAATTGCC CTGTAATAGT GATAGCATAG AAAGGAGAAA
 TGGAATAAGA TAGAGCATAA GAATTAAAGA TATTATTCCA ATTTAAATTT TAAGTAATGT
 GAACTGATGA CTTCCAAAAT TATAGATAAA TATGTAAGCA TAATTACTTT TTTACTGGAG
 GAAACCTTTA TCAATTTAAG TGATTATTGA CTATAGCCTG TTCATTTTAG TCTGTTAAGG
 AAAAAAATAT TTTATCTGTA

1. Screenshot the variation region and identify the SNP. Write the SNP in the form of ex: “C198T”. 
2. Identify if your SNP causes a change in amino acid sequence. 
a. Is there any change in the amino acid sequence?
b. Do you expect this change would cause any changes in the protein structure? Why?  Why not?
3. Using the amino acid sequences, check if your mutation causes any changes in the domains of this protein. Write down the answer. 
a. If there is a change, what do you think this change would cause in protein function?
4. Model a 3D Structural image of the mutated sequence that retrieved from patient.
a. Paste the image of your 3D model.
b. Compare the original 3D structure of GBE1 with the mutated one. Write down the differences.
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