Bio Rad Proposal

Comparative Proteomics Kit I: Protein Profiler Module

Source:  www.bio-rad.com/B2B/BioRad/product/br_category.jsp?BV_Session
Focus: Evolution

Goal:  To allow students to employ protein gel electrophoresis to explore evolution at the molecular level

Objectives:

1. Students will generate protein profile from the muscles of distantly and closely related species of fish.

2. Compare and contrast these profiles to the hypothesis that protein profiles are indicators of genetic and evolutionary relatedness: DNA>RNA>Protein>Trait

Background:

Changes in proteins reflect changes in the gene pool. Muscle protein mostly consists of actin and myosin, but numerous other proteins also make up muscle tissue. While actin and myosin are highly conserved across all animal species, other muscle proteins exhibit more variation even among closely related species. Variations between organisms' protein profiles reflect physiological adaptations to different environments, but they originate as chance DNA mutations. Such random mutation events, if favorable, persist through the natural selection process and contribute to the evolution of species with new specialized functions:

Mutation > Variation > Specialization > Speciation > Evolution

Focus Questions for students:

· Can molecular data reveal similarities and differences among species? 

· In their analyses, students compare similarities and differences in their fish protein profiles, create evolutionary trees (cladograms) from their own gel electrophoresis data, and compare their results to published evolution data.

· Do the phylogenetic data agree? 

· Does molecular evidence support or refute the theory of evolution? Why or why not? What explanations can you suggest?

Intellectual Benefits:

	Scientific Inquiry 

· Use of gel electrophoresis to fingerprint proteins 

· Use of experimental controls 

· Creation of standard curves and cladograms 

· Interpretation of experimental results 
	Chemistry of Life 

· Chemical and physical properties of proteins 

· Protein structure (1°, 2°, 3°, 4°) and function 

· Protein extraction techniques 

· Chemistry of protein electrophoresis 

	Genetics 

· DNA > RNA > protein > trait 

· Molecular vs. morphological classification 

· Posttranscriptional and posttranslational modification 

· Phylogenetic and cladistic analyses 
	Evolution 

· Cladistics and phylogenetic relationships 

· Biodiversity and natural selection 

· Evolution of adaptive traits 

· Physical environment as selective force 

	Cell and Molecular Biology 

· Eukaryotic cell structure and function 

· Muscle structure and function 
	Environmental and Health Science 
· Interdependence of organisms 

· Detecting and analyzing variations in proteins 

· Comparative proteomics 


Materials:

Each kit provides sufficient materials for 8 (2-4 student) workstations

(25students/3) = 8groups = 1 kit  * 5classes = 5kits/ year * approx. $139.00= $695.00/yr 

	  Kit Contents 
	

	Prot/Elect pipet tips for gel loading, 1 rack 
	 

	Fliptop Micro test tubes, 1.5 ml, 2 packs 
	 

	Screwcap micro test tubes, 1.5 ml, 1 pack 
	 

	Disposable plastic transfer pipets, 3 packs 
	 

	Laemmli sample buffer, 30 ml , 1 bottle
	 

	Precision Plus Protein Kaleidoscope standards, 50 ul, prestained, 1 vial 
	 

	Electrophoresis buffer, 10x Tris/glycine/SDS, 1 L, 1 bottle 
	 

	Bio-Safe Coomassie stain, 200 ml, 2 bottles 
	 

	Actin and myosin standards, 500 μg, lyophilized, 1 vial 
	 

	Dithiothreitol (DTT), 256 mg, 1 vial 
	 

	Gel staining trays, 4
	 

	Foam floats, 8 
	 

	Curriculum/Instruction manual, 1
	


Materials needed but not included in the kit:

	  Required Accessories Not Included in Kit
	

	Power supplies, 2-4
	164-5050EDU

	Adjustable micropipets, 2–20 μl, 8 
or
	166-0506EDU

	Fixed-volume micropipet, 10 μl, 8, and 
Fixed-volume micropipet 5 μl, 8
	166-0512EDU
166-0511EDU

	Distilled or deionized water, 1 gallon
	 

	Fish samples (5-8 types from store, river, lake, or ocean), 1 g each per workstation
	 

	Scissors or knife to cut fish samples, 1 
	 

	Water bath, ambient to 100°C, 1 
	166-0504EDU

	 
Horizontal electrophoresis chambers with gel casting trays and combs, 4-8
166-4000EDU
Low-melt Agarose, 25 g

161-3113EDU
Pipet tips, 2–20 µl, 1 box 
223-9347EDU
Acetic acid, 100 ml
 
Reagent alcohol/ethanol, 400 ml

	 


Consumables that can be purchased separately:

	Protein profiler temperature-sensitive reagents bag, includes Precision Plus Protein Kaleidoscope prestained standards, actin and myosin standard, and DTT 
	166-2701EDU

	Laemmli sample buffer, 30 ml 
	161-0737EDU

	Precision Plus Protein Kaleidoscope standards, 500 µl
	161-0375EDU

	Electrophoresis buffer, 10x Tris/glycine/SDS, 1 L 
	161-0732EDU

	Bio-Safe Coomassie stain, 1L 
	161-0786EDU

	Actin and myosin standard, 500 µg, lyophilized 
	166-0010EDU

	DTT, 1 g 
	161-0610EDU


	 

	


