	
	
	



Exercise 2- Identify an Unknown Nucleotide Sequence 

EXERCISE OBJECTIVES:
Be able to translate the nucleotide sequence.
Be able to compare the nucleotide sequence query against bioinformatic databases to find the gene of origin or genes with similar sequences. NCBI GenBank, Pathway Commons, GenCards, Signor.
Be able to describe how sequence data is represented (FASTA).

QUESTION: What is the origin of this unknown nucleotide sequence, and what are its interactions?

INSTRUCTIONS
Step 0: Finding your own unique nucleotide sequence.
1-Go to https://www.bioinformatics.org/sms2/rev_trans.html to reverse transcribe your aa sequence
2-hit submit
3-Choose only one (usually the 1st one) reverse translated sequence out of many

-Copy your amino acid sequence
MKLTPKELDKLMLHYAGELAKKRKEKGIKLNYVEAVALISAHIMEEARAG

-Copy your reverse translated sequence.
atgaaactgaccccgaaagaactggataaactgatgctgcattatgcgggcgaactggcg
aaaaaacgcaaagaaaaaggcattaaactgaactatgtggaagcggtggcgctgattagc
Gcgcatattatggaagaagcgcgcgcgggc

Step 1: BLAST
1-Go to BLAST website on NCBI (https://blast.ncbi.nlm.nih.gov/Blast.cgi), select “Nucleotide BLAST”
3-Enter your nucleotide sequence in the “enter query sequence” box. 
4-Hit “BLAST!”
5-If donot get results, then in selection can choose different options
6-Click on the citations under ‘program’ info and copy only one relevant reference
7-Click the Accession (a unique identifier for the particular sequence entry) link at the right end of the top hit from the retrieved list

-The RID (this is the job identifier, used to return to the search query)
P1DRT29J013 (This ID would be different after each run)

-The database that has been searched
nt
-Molecule type
dna

-Query Length
150

-Note down the citation
Zheng Zhang, Scott Schwartz, Lukas Wagner, and Webb Miller (2000), "A greedy algorithm for aligning DNA sequences", J Comput Biol 2000; 7(1-2):203-14.
 
-GenBank accession number
CP051495.1

-Source Organism
Helicobacter pylori

-Chromosome on which the gene is found (if applicable)
Not found

-What is the PUNMED # of your citation? 
33381095

-The locus
CP051495

-How many bp in your locus?
1629514 bp

-What are the first 2 rows of your original DNA sequence in GenBank link (mentioned in detail the video)?
atgaaactgaccccgaaagaactggataaactgatgctgcattatgcgggcgaactggcg aaaaaacgcaaagaaaaaggcattaaactgaactatgtggaagcggtggcgctgattagc

Step 2: “>Descriptor” in FASTA sequence
1-On the NCBI entry page, click on the FASTA hyperlink near the top left to see the nucleotide sequence in FASTA format.

-Paste the first line or the descriptor of the sequence from, the FASTA file
>CP051495.1 Helicobacter pylori strain PUNO-009 chromosome, complete genome

Step 3: The Open Reading Frame
1-To find ORFs for your sequence go to https://www.ncbi.nlm.nih.gov/orffinder/ 
2-Enter the GenBank accession number in the “enter query sequence” box  
3-Leave the parameters as is & hit the submit button to start searches for all the ORFs found in that sequence
4-Click on any ORFs, the box on the left will contain all the info about that ORF, such as, its location, protein length and translation etc. 

-How many ORF are listed?
230 

-What is the size of the longest ORF both as nucleotide & amino acid length?
2364 Nucleotide 
787 Amino Acid 

Step 4: GeneCard Pathways 
1-Go to https://www.genecards.org/ 
2-Type your gene ID, or gene name in the search bar and hit “GO”
3-The next page find the information about the genes with your gene interact.
4-Click on the hit under symbol which has  the maximum score

Write the GeneCards symbol, and name for that gene?
GeneCards Symbol: BRCA1
Name: Breast And Ovarian Cancer Susceptibility Protein 1  

-Write the external ID (NCBI) for that gene.
NCBI Gene: 672

-Write Previous HGNC Symbols for that gene?
N/A

-Write the function of that gene.
This gene plays a role in maintaining genetic stability, and it also acts as a tumor suppressor.

-Note down at least five more characteristics of your gene from the page, direct your evaluator accordingly.
Everyone will have a different answer to this question.

Step 5: SIGNOR
1-Scroll down on the GeneCard page, until it shows the SIGNOR section, or go to https://signor.uniroma2.it/
2-SIGNOR is a signalling network database that shows the interactions b/w biological entities as either up-regulating or down-regulating.
3-Search your gene through SIGNOR
4-Click on Get relations
5-Click on inhibitor/regulator/ligand, it will take you to PubChem

-Write down the information about your gene that is shown in ‘preview’.
Entity: Cholinesterase 
Organism: H. sapiens 
Primary ID: P06276
Type: Protein
Relations Found: 2

-Take a screenshot of the viewer
[image: ]


-Write the names of the ligands listed for your gene/protein?
Pyridostigmine

-Attach a screenshot of that ligand with structure from PubChem.
[image: ]


-Write in less than 100 words if you find the identical target protein or gene from both Lab Exercises 1, and 2. If not then why?
Each Person will have a different answer to this question.
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