BS4NM 2017 1-Semester Biotechnology Course – The rAmylase Project Theme
Suggested Lesson Planning Guide Scope and Sequence. Focus = DNA is the Flash, Proteins are the Cash of Biotech
1 semester of daily 50-minute periods (or 4.5 hrs/week) of lab and lecture/discussion meetings. Activities may require adjustment to meet unexpected changes in time, supplies, or student and teacher experience. Adjustment in Biotech Online (BO), Biotech Live (BL) and Bioethics (BE) activities and testing may be made as necessary.
* = G-Biosciences’ “The rAmylase Project” Kit is available.
	Week
	Lab
	Lab/Computer/Activities Lesson/Focus
	Text Section Support, 
Lecture Discussion Focus, Activities
	Key Skill Objectives/Activities



	1-2
	1a

1b
1c
	Scientific Notebook
Laboratory Safety
Cheese Production (start in Week 1, finish in Week 2)
	1.1 Introduction to Biotech,
BL# 1.1 What is Biotech?
BL# 1.5 Staying Current in Biotech

1.4 Scientific Methodology, Data Processing/Reporting
1.2 Biotech Products

BL# 1.4 How Biotech Improves Life
1.6 Bioethics

BE: Animal Use
	· Start and maintain a legal scientific notebook
· Explore Who/What/Where/How of Biotech
· Understand the breadth of biotech domains
· Learn emergency procedures and the location of safety hazards and emergency equipment 
· Conduct a controlled experiment, analyze and report data, Excel®, WORD®, conclusions

· Explore Biotech Companies and their Products
· Exploring personal and organizational decision-making

	3
	2c
3b


	Microscopy (or Lab 4l Gram Staining)
Micropipeting
Micropipeting Skills Quiz (Secret Code)
	2.1 Organisms and their Components
BL# 2.1 Biohazards

2.2 Cellular Organization

BE: Stem Cells

3.1 Measuring Volumes

BE: Honesty – The Best Policy?


	· Recognize Levels of Biological Organization

· Understand how to deal with biohazards

· Learn microscope use for prepared and wet mount slides
· Compare and contrast prokaryotic vs. eukaryotic cells

· Stem Cell Use Values Clarification

· Demonstrate skill using micropipets and microcentrifuge 

· Demonstrate competence in pipeting

· Scientific Integrity Values Clarification

	4
	4b
4d
	Biotech Career Exploration

DNA Spooling
EtBr DNA Sample testing (optional/teacher demo)
	1.5 Biotech Careers
BO: Finding Hot Jobs

4.1 DNA Structure and Function
BL# 4.1 DNA Models

BL# 4.5 DNA Computer Model 
	· Career Exploration Using Chapters’ Biotech Career Focus and

BO: Finding Hot Jobs
· Conduct alcohol precipitation of pure DNA sample
· Confirmation of DNA in preciptated samples



	5
	4e-4g
	Sterile Technique
Bacteria Cell Culture
	4.2 Sources of DNA
BL# 4.2 E.coli as a Model Organism 
4.3 Isolating and Manipulating DNA
BL# 4.3 Bacteria Growth Curve
	· Pour sterile LB agar Petri plates
· Streak isolated E.coli colonies and monitor colony growth

	6
	4g

4h
	Bacteria Cell Culture 
Bacteria DNA Extraction
	BL# 4.4 NCBI and Bioinformatics 

BO: Know Your Genome

BE: Gene Therapy
	· Start broth cultures 

· Learn how to access public DNA data

· Isolate and confirm genomic DNA isolation from bacteria

· Manipulating the Humane Genome Values Clarification

	7
	4j
	Agarose Gel Electrophoresis 
	2.4 The “New” Biotechnology
BO: Recombinant Pharmaceuticals
4.4 Gel Electrophoresis
BO: Chop and Go Electrophoresis
	· Prepare an agarose gel
· Compare and contrast horizontal vs vertical gel electrophoresis

· Prepare samples for an agarose gel
· Load, run, stain and analyze DNA on a gel

	8
	
	BL#5.1 Protein Structure/Function “Mini-Poster”

BL#5.2 Insulin Amino Acid Sequence/Structure
	5.1 Structure and Function of Proteins
5.2 Production of Proteins
	· Distinguish between 9 protein groups based on their function

· Create a 3-D paper model of pro-insulun, then insulin.

	9
	5a
5b

	Antibody Function
Enzyme Function
	BO: Antibody-Producing Companies

5.3 Enzymes: Protein Catalysts
BO: Enzymes: Catalysts for Better Health
	· Antibody-antigen interations, testing, use, applications

· Review of enzyme structure and function

· Test the activity of different enzymes on juice production

	10
	5f* or 6f*
	Protein Characterization by PAGE
	Online comparison of vertical and horizontal gel electrophoresis > factsheet
	· Load, run, stain, and analyze proteins on a PAGE gel proteins to learn how to characterize them for future studies

	11
	6a
6d*

	Searching for Native Amylase 
Amylase Activity Assay

	6.1 Sources of Potential Products and Unit 2 Intro = The rAmylase Project, use text Figure 1.21 

BL #6.1 Exploring Potential Products

6.2 The Use of Assays
BL #6.2 Amylase Three-Dimensionally
	· Review of how a recombinant protein, such as amylase, might be made for market  

· Search and evaluation of a potential commerically-interesting amylase in nature

· Conduct positive and negative control aldose and starch indicator tests 

· Quantify alpha-amylase activity from different samples

	12
	6e*
	BL# 6.3 Latest in ELISA and Western Blots

Amylase ELISA
	6.3 ELISA

BO: ELISA Diagnostic Kits


	· Descibe how ELISA and Western blots utilize antibody and enzyme technology to quantify protein in samples.

· Conduct an ELISA to determine the concentration of 2 unknown amylase samples 

	13
	
	BL #6.5 Product Pipeline Study
	6.6 Producing Recombinant DNA Protein Products
	· Demonstrate an understanding of all the major steps in bringing a recombinant protein product from conception to market. 

	14
	7d*


	BL #6.5 Product Pipeline Presentations

Determining Amylase Concentration
	7.2 Spec to Measure Protein Concentration

BO: Which Indicator is Indicated?
	· In oral presentations, summarize the major steps in research, development, manufacturing, and marketing

· Determine the absorbance spectrum for amylase-Bradford reagent to learn Lambdamax
· Use a best-fit standard curve and protein indicators to determine the concentrations of unknown amylase solutions

	15
	8b*
8c*
	Restriction Digestion of pAmylase2014
Transformation of E. coli by pAmylase2014 (pre-lab)
	8.1 Overview of Genetic Engineering
8.2 Using rDNA for Transformation

BL #8.2 Restriction Enzymes: Protein Scissors 
	· Conduct a restriction digestion of the pAmylase2014 to confirm its structure before using it for genetic engineering


	16
	8c*
	Transformation of E. coli by pAmylase2014
	8.3 Transforming Cells using rDNA

BO: A Glow in the Dark Cat?
	· Use competency and hot and cold shock to transfer plasmids into E. coli, then select transformants on selction media
· Research about genetic engineering in other organisms

	17-18
	13g
	Amylase Gene PCR

(used as a Lab Practical Final 
	13.3 PCR

13.4 Applications of PCR
	· Use PCR to confirm the presence of the Amylase gene in a DNA sample

· Notebooks turned in for final evaluation


