
Biotechnology: Science for the New Milennium, First Edition

Lab Manual Contents:
Chapter 1 Introduction to Biotechnology Methodologies
1a How to Set Up a Legal Scientific Notebook/Documentation
1b  Lab Safety/Inventory of the Biotechnology Laboratory
1c The Evolution of Cheese Production

Chapter 2 Basic Biology for the Biotechnician
2a  Dissecting a Cell and Examining its Components
2b The Characteristics of Model Organisms
2c  Using a Compound Light Microscope to Study Cells
2d Making Microscopic Measurements
2e Variations in the Structure and Properties of Carbohydrates
2f How Molecular Structure Is Affected by Environmental Change

Chapter 3 Basic Chemistry for the Biotechnician
3a Measuring Small Volumes in Biotech
3b Measuring Very Small Volumes in Biotech 
3c  Measuring Mass 
3c.1 Metric Instrument and Conversion Review Sheet
3d Checking the Accuracy of a Micropipet Using a Balance 
3e Making Solutions of Differing Mass/Volume Concentrations
3e.1 Making Solutions Review Sheet #1
3f Making Solutions of Differing % Mass/Volume Concentrations 
3f.1 Making Solutions Review Sheet #2
3g Making Solutions of Differing Molar Concentrations 
3g.1 Making Solutions Review Sheet #3
3g.2 Making Solutions Review Sheet #4
3h Making Dilutions of Concentrated Solutions

Chapter 4 DNA Isolation and Analysis
4a  Making Solutions for DNA Isolation
4b Pulling DNA out of Solutions/DNA Spooling
4c Testing for the Presence of DNA, RNA, and Protein in DNA Extracts
4d EtBr Dot Test – A Quick Test for DNA in Samples
4e Making Media for Bacteria Cell Culture (Media Prep)
4f Sterile Technique and Pouring Plates 
4g Bacteria Cell Culture 
4h  DNA Extraction from Bacteria
4i Making Agarose Gels 
4j Using Gel Electrophoresis to Study DNA Molecules

Chapter 5 Protein Isolation and Analysis
5a  The Specificity of Antibody Proteins
5b  The Action of Enzymes on Juice Production  
5c Developing an Assay for Protease Activity
5d Testing for the Presence of Protein in Solution 
5e Preparing Proteins for Analysis by Vertical Gel Electrophoresis
5f  Characterizing Proteins by PAGE
5g Separating and Identifying Proteins via SDS-PAGE

Chapter 6 Assay Development
6a How Do You Know When You Have Amylase? (Experimental Design)
6b Assaying for Starch and Sugar
6c Assaying for Amylase Activity
6d Testing Plant Substances as Potential Medicines 
6e Searching for Native Amylase-Producing Bacteria



6f Isolating Horseradish Peroxidase from Radish Root
6g Testing for Peroxidase Activity using TMB

Chapter 7 Using the Spectrophotometer for Protein Assays
7a Learning to Use the Spectrophotometer  
7b Using the Spectrophotometer to Study Molecules  
7c Measuring the pH of Solutions  
7d Making an Appropriate Buffer for Protein Storage and Activity 
7e Demonstration of Buffer Efficacy 
7f Using the Spectrophotometer to Study the Protein, Amylase  
7g Determining the Concentration of Amylase in Solution  
7h Comparing Assay Techniques – BCA vs Bradford
7i Using the UV Spec to Study Colorless Proteins

Chapter 8 Recombinant Protein Production
8a Restriction Analysis of the Lambda Phage DNA Sequence
8b Restriction Digestion to Verify the pAmylase Plasmid
8c Transformation of E. coli with pAmylase  
8d Growing and Monitoring Bacterial Cultures
8e Scaling-Up E. coli Cultures for Amylase Production 
8f Mini Preparation of pAmy Using Lysozyme Digestion
8g Alkaline Cell Lysis Mini Preparation of pAmyase

Chapter 9 Protein Product Purification and Analysis
9a Harvesting Amylase from Broth Culture  
9b Dialysis of Proteins into Different Buffers 
9c Using Ion-Exchange Chromatography to Separate Proteins 
9d Using Ion-Exchange Chromatography to Purify Amylase from Scale-up Broth
9e  Identification of Amylase after Column Chromatography using PAGE 

Chapter 10 Plant Breeding
10a Flower Morphology/Dissection 
10b Seed Morphology/Dissection 
10c Seed Germination Lab – Which Came First?
10d Plant Breeding Practice Crosses Worksheet
10e Wisconsin Fast Plant Breeding – A Model Organism for Breeding
10f How Can You Tell if Data is Good Enough?

Chapter 11 Plant Cloning
11a Asexual Plant Propagation through Leaf and Stem Cuttings 
11b Asexual Plant Propagation through Runners
11c The Effect of Hormone Concentration on Propagation 
11d Cloning African Violets 
11e Using Hydroponics to Improve Fertilizers
11f Developing an Extraction Protocol for Spoolable DNA from Plant Cells
11g Using Commercial Kits for DNA Extractions from Cells
11h Determining the Presence of DNA  in Spinach Extractions
11i Determining the Purity and Concentration of DNA
11j Transformation of Arabidopsis
11k Confirmation of Plant Genetic Engineering through PCR

Chapter 12 Obtaining Molecules of Pharmaceutical Interest
12a Using UV Spectrophotometry to Evaluate Caffeine Extraction
12b MSDS Safety Sheets to Recognize a Compound
12c Synthesis of a Plant-Derived Pharmaceutical -Aspirin 
12d Melting Point Determinations as a Quality Control of Purity
12e Testing a Protocol - Extraction of Salicylic Acid from Willow



Chapter 13 Advanced DNA Studies
13a Making DNA Molecules - DNA Synthesis in Vitro
13b Separating DNA Fragments on a PAGE Gel
13c Conducting a Southern Blot
13d Visualizing DNA on a Southern Blot
13e Using PCR to Amplify Regions of Lambda Phage DNA
13f Extracting DNA from Human Cheek Cells for PACR and Sequencing
13g DNA Typing by PCR – Genotype Determination of an Alu Insert

Chapter 14 Advanced Protein Studies
 14a Using an ELISA to ID Meat Samples
 14b Western Blots


