Project Synergy

Enhanced Learning Object Overview

	Learning Objects:
	GenBank; National Center for Biotechnology Information;

http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html
Hemoglobinopathies; Joint Center for Sickle Cell & Thalassemic Disorders; http://sickle.bwh.harvard.edu/hemoglobinopathy.html
Hemoglobin gene sequences and hemoglobin mutants are used with the permission of Robert Huskey of the University of Virginia (rjh9u@virginia.edu); http://www.people.virginia.edu/~rjh9u/humbiol.html


	Activity Title:
	Transcription and Translation of Beta-Hemoglobin



	Brief Description:
	This is a comprehensive review of transcription, post-transcriptional modifications, translation, mutations, molecular biology, and cladogenesis using the beta-globin gene and protein as a model system.  



	Rating:


	5 stars

	Primary Subject


	biology

	Discipline Categories:


	genetics, molecular biology, bioinformatics

	Author’s Name and Contact Info:
	Elaine Ashby  (ashbye@hcc.cc.md.us) 



	Target Audience:


	college undergraduate students

	Activity or Assignment:

(Student Instructions)
	Detailed instructions can be found in the accompanying Learning Activity.

In this learning object students are asked to: 

· manipulate this paper & pencil model to replicate, transcribe, and translate the first 30 nucleotides of the beta-globin gene

· examine the beta-globin gene to identify coding and non-coding regions, and sites for post-transcriptional modification

· gather human beta-globin information from the GenBank public DNA and protein sequence databases

· research various human hemoglobinopathies 

· examine common beta-globin mutations and use them to model common types of mutations (point, missense, nonsense, frameshift)

· gather beta-globin gene information from various species and prepare a cladogram based on this data

· explain the role of molecular biology in identifying the evolutionary relationship between different species

 

	Activity Instructions:

(Faculty Instructions)
	Before beginning assigning this learning object, explain to students how to fold the replication and transcription and translation worksheets.  In order to translate the beta globin gene, they must first replicate the DNA on their worksheet and then use that newly made DNA to transcribe from.   

You should also familiarize yourself with the GenBank and the NCBI site, and explain to students how to perform a sequence search in GenBank.  The NCBI site is a rich and continuously updated site and it useful to make students (especially those majoring in biology) aware of the resources available to them at this site.



	Suggestions for use:


	The learning object can be used as a homework assignment or out-of-class laboratory assignment.



	Assessment strategies:


	Students understanding of these concepts can be assessed through the evaluation and thought questions embedded within the activity 


	Learning Objectives:
	At the completion of this learning object students should be able to:

1. replicate a sample DNA molecule, employing the proper directionality rules and enzymes, and use the newly replicated DNA to explain the terms semi-conservative replication & anti-parallel strands

2. transcribe RNA based upon a given DNA sequence, and identify the differences between DNA and RNA

3. identify and describe exons, introns, and post transcriptional modification sites in a gene sequence

4. translate mRNA sequences into proteins

5. identify common types of mutations (point, missense, nonsense, frameshift) and explain the difference between them

6. explain the potential effect of a single nucleotide change on the shape of the protein the gene encodes

7. compare protein and gene sequence in different species and use percent similarity to construct a simple cladogram

8. explain the role of molecular biology in identifying the evolutionary relationship between different species



	Materials Needed:
	Learning Objects and Activity

	Time Requirements:


	Students should need 1-2 hours to complete this learning object.




