UNIT 4. Analyzing DNA Barcodes

Overview: Analysis of DNA barcodes uses bioinformatics programs to compare the sequence data. This
unit introduces users to two systems that are uniquely designed for DNA barcoding, Cold Spring Harbor
Laboratory's DNA Subway and The Barcode of Life Data Systems - Student Data Portal.

1. Introduction to Bioinformatics: In order to analyze the DNA sequences, students must be familiar with
the basics of bioinformatics. Bioinformatics uses computer programs to analyze large amounts of
data (like DNA sequences). Genbank is the online database that stores all publically available DNA
sequences. This first lesson (4.1a) introduces students to bioinformatics through an activity that
investigates the phylogenetic relationship of different species of bears based on DNA sequences.

2. Using The BOLD Student Data Portal: The Barcode of Life Data Systems Student Data Portal is a
powerful tool to store information about your sample. Sample information including location,
collector, notes, images, and a map, are all organized on one page. BOLD also allows users to clean up
their sequence data and input clean sequences and trace files onto sample pages. BOLD has great
video tutorials and a user-friendly guidelines for students and educators.
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3. DNA Subway: DNA Subway is a bioinformatics pipeline that was developed by Cold Spring Harbor
Laboratories. It allows users to create new projects, upload sequence data and trace files, clean up
sequences, and BLAST sequences to identify species. DNA Subway can also build phylogenetic trees



using Neighbor Joining or Maximum Likelihood methods. DNA Subway’s manual is very helpful in
moving students through the interface.

Usernams:
I Now ror

Password: PLANTS

[ & ANIMALS

Forgot Password? Register

Browsers & Transfer

gmvmlm .
Rolationships

« o 2
o S
«® Gl“g line
Pre) x 1. v\() >
o p&‘?azﬁd\ Click to watch [kdd ._.
o Next . . ¢

o

Sequencing

This site ties together key biocinformatics tools and databases to assemble gene
models, investigate genomes, work with phylogenetic trees and analyze DNA
barcodes. Roll over the "stations” on the subway map to find out more about the
analysis steps. Analyze your own data or sample data provided. To start a project,
select one of the "lines” (red, yellow, blue). Register and login to be able to save
and share your results.
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4.1a. MOLECULAR PHYLOGENETICS

STEP 1: OBTAIN THE FOLOWING SEQUENCES FROM GENBANK

American black bear Y08520
American brown bear L21889
Spectacled bear L21883
Asiatic black bear L21890
Polar bear L22164
Giant panda Y08521

(1) Enter Genbank: www.ncbi.nlm.nih.gov

(2) Select Nulceotide on the pull-down search menu.

(3) Enter accession number (e.g. YO8520) and select Go

(4) Select FASTA to view the data

(5) View the nucleotide sequence for this species in FASTA format

(6) Highlight and copy the entire sequence including the “>”and paste into phylogeny.fr (Step 11)
- Do this for each Accession number and any other sequences you want to add (THEY MUST
BE THE SAME GENE!!!!)

STEP2: GET THE NUCLEOTIDE DATA INTO PHYLOGENY.FR SO THAT WE CAN ANALYZE IT

(7) Open Phylogony.frin a new tab (http://www.phylogeny.fr/)

(8) Go to Phylogeny Analysis and click “Advanced”

(9) Switch the choice from all at once to step by step

(10) Click Create Workflow

(11) Paste the FASTA sequence you copied into the textbox

(12) When done inputting data click submit

(13) Scroll through the Alignment Results to see where in the genetic sequences match and where there
are differences

(14) Go down to the bottom of the page and click next step

(15) Do not change any of the Curation settings, just click submit

(16) Scroll through the Curation Results to see where the sequences matched. How is it different from the
alignment?

(17) Go down to the bottom of the page and click next step

(18) Leave the settings alone, and click submit

(19) Look at your Phylogeny Results

(20) Scroll down and click submit

(21) Click submit again

(22) What does the Phylogenetic Tree tell you? What can you infer about the evolutionary relationship
between the species you have viewed?




