Constructing Evolutionary Lineages using DNA BLAST
Part A - Essential Knowledge
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Background Information - Read the background information in the student lab manual on pages 41-42. Define the vocabulary and answer the questions based on the background information in your lab notebook. As well, list the three learning objectives in your lab notebook.

Key Vocabulary
· Human Genome Project

· Genome

· Bioinformatics

· BLAST

· Cladogram

· Common Ancestor

· Derived Characteristics

· Cladistics

Questions
· How is information from the human genome project used in bioinformatics?

· What kind of information is obtained from a BLAST search and how can it be used?

· How are cladograms that are currently being created different from cladograms that were created in the 1970s?

Learning Objectives
· To create a cladogram that depicts evolutionary relationships.


· To analyze biological data with a sophisticated bioinformatics online tool.


· To use cladograms and bioinformatics tools to ask other questions of your own and to test your ability to apply concepts you know relating to genetics and evolution.

Part B – Confirmation

Skill Development (Part 1) - Practice constructing cladograms by completing the two questions on pages 43-44 of the student lab manual in your lab book. You must have the instructor check your answers to these questions before proceeding.

Skill Development (Part 2) - Choose one of the following websites to gain more background in regard to how cladistics can be applied to evolutionary studies. Cite the website and write a summary of what occurred in the online activity presented in the website in your lab notebook.

Evolution of Flight in Birds

http://www.ucmp.berkeley.edu/education/explorations/reslab/flight/main.htm
What did T. rex Taste Like?

http://www.ucmp.berkeley.edu/taste/



Part C – Structured Inquiry
Procedure (Part 1) – Make a sketch of the cladogram shown below (Figure 4).  Follow the directions on pages 44-45 in the student lab manual, and mark your prediction for the placement of the fossil shown below (Figure 3) on the cladogram using a dot labeled (S) for structural evidence. As well, briefly explain the reasons for your prediction in your lab book.
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Procedure (Part 2) – Follow the directions listed on pages 45-48 in the student lab manual and use the clarifying information specified in “Note” bullets below to carry out the BLAST search. The websites required are also listed below and may be accessed clicking on the web address listed. As well, collect the information indicated in the BLAST DATA card below for each of the four gene sequences during the BLAST search and record it in your lab notebook.

· Note: In step 2, download all four gene files rather than just three.

· Note: In step 3, you must click on “nucleotide blast” located under “Basic Blast” before you click on “Saved Strategies” The printed directions do not indicate this, but Figure 5 in the student lab manual implies that this must be done.

· Note: In step 3, the “Choose File” button shown in Figure 6 will allow you to browse saved files. There is no button labeled “Browse”.

College Board Gene Files – use this site to download the four DNA sequences necessary for the first part of the investigation. 

http://blogging4biology.edublogs.org/2010/08/28/college-board-lab-files/
Blast – use this website to compare gene sequences with genomic DNA from representative organism in a data base.

http://blast.ncbi.nlm.nih.gov/Blast.cgi
NCBI Gene – use this website to obtain gene sequences for analysis.

http://www.ncbi.nlm.nih.gov/gene
BLAST DATA
Sequence # _______

Protein Produced by Sequence _________________________

Most

Closely

Related

Organism _______________   ______________________           ___________________



(Genus)

    (species)


    (common name)

Distance Tree Results - Sketch of Cladogram showing at least 3 closely related species.

Data Analysis – The section entitled “Analyzing Results” on page 48 of the student lab manual does not provide procedures that allow the data to be correctly analyzed. Instead, use the procedure indicated by the two bullets below to analyze your data. After you are completely done with this structured inquiry, revisit the “Analyzing Results” section in the student lab manual and see if you can figure out what is wrong with the basic premise used for analyzing the data.

· Mapping Gene Sequences on the Cladogram - After collecting data from all four BLAST searches, add four additional dots to the cladogram you created in Procedure (Part 1) to show the position of the specimen based on the four gene sequences analyzed. Be sure to label each dot with its sequence number.

· Weighting Data – In cladistics, not all data is equal in terms of importance. In general, molecular data is considered more important than structural data. However, not all molecular data is of equal importance. To determine the importance of each of the gene sequences studied, follow the steps below.

1. Use a Google search to research the function of each protein as well as the range of living organisms known to possess the protein. If information on range of species is not available online, you may return to the “Distance Tree” option in the BLAST program to obtain this information. Record this information in your lab book using the example below.

Google Data
Sequence # _______  

Protein Produced by Sequence _________________________

Presumed Function of the Protein ___________________________________

_____________________________________________________________

Types of organisms in which protein is expressed _____________________

___________________________________________________________

2. Use the information from the Google search to rank the importance of each of the gene sequences from most to least important. As well, consider the importance of the structural evidence in regard to each of the four gene sequences. Record the rankings you assign to the data in your lab book and also provide the reason for your ranking scheme using the example below.

   

Conclusion (Revise the Model) – Based on your data analysis, draw a revised version of the cladogram that indicates only the position (or range of positions) where the unknown specimen should be placed in your lab book. As well, explain your reasoning for choosing the position or range on the cladogram in your lab book. 
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Peer-Persuasion - Prepare a mini-poster presentation of your findings and be able to explain and justify all components of this investigation. 

To construct a mini-poster, tape two manila folders together to make a 3-panel display board that can stand alone on the counter. The panels should be organized according to the diagram below.  


Part D – Guided Inquiry
Note: All procedures, data, and conclusions involved in this guided inquiry should be documented in your lab notebook.

1. Use the procedure for “Designing and Conducting Your Investigation” on pages 49-50 in the student lab manual to research “human actin”. In doing so, use the search parameters bulleted below.

· Analyze all genomes available.
·  Look for highly similar sequences.
2. Sketch the BLAST “Distance Tree” cladogram with the five most similar species and collect any other data that you feel is pertinent.

3. Examine all the suggested genes listed in the first column of the table shown to the right using BLAST. To do so, use the same procedures that are listed for the analysis of “human actin” above. 

Note: When searching, be sure to put the word “human” in front of the protein. For example, search for “human ATP Synthase”.

4. After the data for all the genes is compiled, consider the function and importance of each of the sequences/proteins, Then, create a final composite cladogram that reflects all the data you have collected. As well, provide an explanation of the reasoning you used to create your final composite cladogram.

Part E – Open Inquiry


Choose a protein(s) and organism(s) to study using bioinformatics. State your goal and decide if you will search all genomes or only highly similar sequences. Collect and analyze your data, before creating and explaining your final composite cladogram.
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