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Alabama Courses of Study 
Science 
Grade 7 

STANDARD AL.1. Life Science - Students will: 
OBJECTIVE 1.1. Describe characteristics common to living things, including growth and development, 

reproduction, cellular organization, use of energy, exchange of gases, and response to the 
environment. 

• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and Off 

OBJECTIVE 1.1.c. Additional Minimum Content: Identifying unicellular organisms, including bacteria and 
protists, by their methods of locomotion, reproduction, ingestion, excretion, and effects 
on other organisms 

• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 

OBJECTIVE 1.2. Identify functions of organelles found in eukaryotic cells, including the nucleus, cell 
membrane, cell wall, mitochondria, chloroplasts, and vacuoles. Example: mitochondria 
releasing energy for use in cellular respiration 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering Recombinant 

DNA Molecules 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 1.2.a. Additional Minimum Content: Identifying components of the cell theory 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering Recombinant 

DNA Molecules 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
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• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 1.2.b. Additional Minimum Content: Identifying cells as prokaryotic or eukaryotic 

• Teacher Resource CD: Understanding DNA 

OBJECTIVE 1.8. Describe the function of chromosomes. 

• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering Recombinant 
DNA Molecules 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 
Transfer Genes 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 1.8.a. Additional Minimum Content: Identifying genes as parts of chromosomes that carry genetic 
traits 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering Recombinant 

DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 1.10. Identify differences between deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). 
Examples: DNA - double helix, contains thymine; RNA - single stranded, contains uracil 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction Enzymes 

to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering Recombinant 

DNA Molecules 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 



• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 1.10.a. Additional Minimum Content: Identifying Watson and Crick as scientists who discovered 
the shape of the DNA molecule 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction Enzymes 

to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering Recombinant 

DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 1.11. Identify Mendel's laws of genetics. 

• Teacher Resource CD: Understanding DNA 

OBJECTIVE 1.11.a. Additional Minimum Content: Recognizing Down's syndrome and sickle cell anemia as 
inherited genetic disorders 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

Alabama Courses of Study 
Science 
Grade 8 

STANDARD AL.1. Physical Science - Students will: 
OBJECTIVE 1.1.b. Additional Minimum Content: Identifying controls and variables in a scientific investigation 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 
Transfer Genes 

OBJECTIVE 1.1.e. Additional Minimum Content: Identifying appropriate laboratory glassware, balances, time 



measuring equipment, and optical instruments used to conduct an investigation 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction Enzymes 

to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering Recombinant 

DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 

Alabama Courses of Study 
Science 
Grade 9 

STANDARD AL.2. Biology Core - Students will: 
OBJECTIVE 2.1. Select appropriate laboratory glassware, balances, time measuring equipment, and 

optical instruments to conduct an experiment. 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Virtual Laboratory: Restriction Enzyme Cleavage of DNA 



OBJECTIVE 2.1.b. Additional Minimum Content: Comparing controls, dependent variables, and independent 
variables 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 
Transfer Genes 

OBJECTIVE 2.1.c. Additional Minimum Content: Identifying safe laboratory procedures when handling 
chemicals and using Bunsen burners and laboratory glassware 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 

OBJECTIVE 2.2.a. Additional Minimum Content: Identifying functions of carbohydrates, lipids, proteins, and 
nucleic acids in cellular activities 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.2.c. Additional Minimum Content: Explaining how surface area, cell size, temperature, light, 
and pH affect cellular activities 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 

OBJECTIVE 2.4. Describe similarities and differences of cell organelles, using diagrams and tables. 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.4.a. Additional Minimum Content: Identifying scientists who contributed to the cell theory. 
Examples: Hooke, Schleiden, Schwann, Virchow, van Leeuwenhoek 



• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.4.b. Additional Minimum Content: Distinguishing between prokaryotic and eukaryotic cells 

• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.4.c. Additional Minimum Content: Identifying various technologies used to observe cells. 
Examples: light microscope, scanning electron microscope, transmission electron 
microscope 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 
Transfer Genes 

OBJECTIVE 2.6. Describe the roles of mitotic and meiotic divisions during reproduction, growth, and 
repair of cells. 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

OBJECTIVE 2.6.a. Additional Minimum Content: Comparing sperm and egg formation in terms of ploidy. 
Example: ploidy - haploid, diploid 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

OBJECTIVE 2.7.a. Additional Minimum Content: Defining important genetic terms, including dihybrid cross, 
monohybrid cross, phenotype, genotype, homozygous, heterozygous, dominant trait, 
recessive trait, incomplete dominance, codominance, and allele 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.8. Identify the structure and function of DNA, RNA, and protein. 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 



• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.8.a. Additional Minimum Content: Explaining relationships among DNA, genes, and 
chromosomes 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.8.b. Additional Minimum Content: Listing significant contributions of biotechnology to society, 
including agricultural and medical practices. Examples: DNA fingerprinting, insulin, 
growth hormone 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 



• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 
Electrophoresis 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 
• Virtual Laboratory: Restriction Enzyme Cleavage of DNA 

OBJECTIVE 2.8.d. Additional Minimum Content: Relating ways chance, mutagens, and genetic engineering 
increase diversity. Examples: insertion, deletion, translocation, inversion, recombinant 
DNA 

• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 
Recombinant DNA Molecules 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 2.8.e. Additional Minimum Content: Relating genetic disorders and disease to patterns of 
genetic inheritance. Examples: hemophilia, sickle cell anemia, Down's syndrome, Tay-
Sachs disease, cystic fibrosis, color blindness, phenylketonuria (PKU) 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

STANDARD AL.3. Chemistry Core - Students will: 
OBJECTIVE 3.1.c. Additional Minimum Content: Distinguishing between homogeneous and heterogeneous 

forms of matter 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

STANDARD AL.4. Physics Core - Students will: 
OBJECTIVE 4.1.a. Additional Minimum Content: Explaining the significance of slope and area under a curve 

when graphing distance-time or velocity-time data. Example: slope and area of a 
velocity-time curve giving acceleration and distance traveled 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 



• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 

OBJECTIVE 4.9. Describe quantitative relationships among charge, current, electrical potential energy, 
potential difference, resistance, and electrical power for simple series, parallel, or 
combination direct current (DC) circuits. 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

STANDARD AL.5. Aquascience Elective Core - Students will: 
OBJECTIVE 5.5. Identify the genotype and phenotype for specific characteristics in aquatic animals 

resulting from selective breeding. Examples: disease-resistant fish, rapid maturation 
rates 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 

STANDARD AL.7. Earth and Space Science Elective Core - Students will: 
OBJECTIVE 7.3.c. Additional Minimum Content: Identifying technologies used to obtain meteorological data 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

OBJECTIVE 7.7.c. Additional Minimum Content: Identifying techniques for evaluating the composition of 
objects in space 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

OBJECTIVE 7.10.a. Additional Minimum Content: Identifying classical instruments used to extend the senses 
and increase knowledge of the universe, including optical telescopes, radio telescopes, 
spectroscopes, and cameras 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

STANDARD AL.10. Genetic Elective Core - Students will: 
OBJECTIVE 10.3. Describe the significance of Mendel's work to the development of the modern science of 

genetics, including the laws of segregation and independent assortment. 

• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.4.a. Additional Minimum Content: Comparing spermatogenesis and oogenesis using charts 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 



OBJECTIVE 10.5. Describe inheritance patterns based on gene interactions. 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.6. Describe occurrences and effects of sex linkage, autosomal linkage, crossover, multiple 
alleles, and polygenes. 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.7. Describe the structure and function of DNA, including replication, translation, and 
transcription. 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.7.a. Additional Minimum Content: Applying the genetic code to predict amino acid sequence 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 



Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.7.b. Additional Minimum Content: Describing methods cells use to regulate gene expression 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 10.7.c. Additional Minimum Content: Defining the role of RNA in protein synthesis 

• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.8. Explain the structure of eukaryotic chromosomes, including transposons, introns, and 
exons. 

• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 
Recombinant DNA Molecules 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 
Transfer Genes 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.9. Differentiate among major areas in modern biotechnology, including plant, animal, 
microbial, forensic, and marine. Examples: hybridization, cloning, insulin production, 
DNA profiling, bioremediation 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 



• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 
• Virtual Laboratory: Restriction Enzyme Cleavage of DNA 

OBJECTIVE 10.9.a. Additional Minimum Content: Describing techniques used with recombinant DNA. 
Examples: DNA sequencing, isolation of DNA segments, polymerase chain reaction, gel 
electrophoresis 

• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 
Recombinant DNA Molecules 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 10.10. Explain the development and purpose of the Human Genome Project. 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 10.10.a. Additional Minimum Content: Analyzing results of the Human Genome Project to predict 
ethical, social, and legal implications 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 10.10.b. Additional Minimum Content: Describing medical uses of gene therapy, including vaccines 
and tissue and antibody engineering 

• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 
Recombinant DNA Molecules 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

STANDARD AL.12. Human Anatomy and Physiology Elective Core - Students will: 
OBJECTIVE 12.12.c. Additional Minimum Content: Identifying disorders of the reproductive system. Examples: 

endometriosis, sexually transmitted diseases, prostate cancer 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

Alabama Courses of Study 



Science 
Grade 10 

STANDARD AL.2. Biology Core - Students will: 
OBJECTIVE 2.1. Select appropriate laboratory glassware, balances, time measuring equipment, and 

optical instruments to conduct an experiment. 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Virtual Laboratory: Restriction Enzyme Cleavage of DNA 

OBJECTIVE 2.1.b. Additional Minimum Content: Comparing controls, dependent variables, and independent 
variables 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 
Transfer Genes 

OBJECTIVE 2.1.c. Additional Minimum Content: Identifying safe laboratory procedures when handling 
chemicals and using Bunsen burners and laboratory glassware 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 



Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 

OBJECTIVE 2.2.a. Additional Minimum Content: Identifying functions of carbohydrates, lipids, proteins, and 
nucleic acids in cellular activities 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.2.c. Additional Minimum Content: Explaining how surface area, cell size, temperature, light, 
and pH affect cellular activities 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 

OBJECTIVE 2.4. Describe similarities and differences of cell organelles, using diagrams and tables. 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.4.a. Additional Minimum Content: Identifying scientists who contributed to the cell theory. 
Examples: Hooke, Schleiden, Schwann, Virchow, van Leeuwenhoek 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.4.b. Additional Minimum Content: Distinguishing between prokaryotic and eukaryotic cells 

• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.4.c. Additional Minimum Content: Identifying various technologies used to observe cells. 
Examples: light microscope, scanning electron microscope, transmission electron 
microscope 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 
Transfer Genes 



OBJECTIVE 2.6. Describe the roles of mitotic and meiotic divisions during reproduction, growth, and 
repair of cells. 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

OBJECTIVE 2.6.a. Additional Minimum Content: Comparing sperm and egg formation in terms of ploidy. 
Example: ploidy - haploid, diploid 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

OBJECTIVE 2.7.a. Additional Minimum Content: Defining important genetic terms, including dihybrid cross, 
monohybrid cross, phenotype, genotype, homozygous, heterozygous, dominant trait, 
recessive trait, incomplete dominance, codominance, and allele 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.8. Identify the structure and function of DNA, RNA, and protein. 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.8.a. Additional Minimum Content: Explaining relationships among DNA, genes, and 
chromosomes 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 



• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 2.8.b. Additional Minimum Content: Listing significant contributions of biotechnology to society, 
including agricultural and medical practices. Examples: DNA fingerprinting, insulin, 
growth hormone 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 
• Virtual Laboratory: Restriction Enzyme Cleavage of DNA 



OBJECTIVE 2.8.d. Additional Minimum Content: Relating ways chance, mutagens, and genetic engineering 
increase diversity. Examples: insertion, deletion, translocation, inversion, recombinant 
DNA 

• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 
Recombinant DNA Molecules 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 2.8.e. Additional Minimum Content: Relating genetic disorders and disease to patterns of 
genetic inheritance. Examples: hemophilia, sickle cell anemia, Down's syndrome, Tay-
Sachs disease, cystic fibrosis, color blindness, phenylketonuria (PKU) 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

STANDARD AL.3. Chemistry Core - Students will: 
OBJECTIVE 3.1.c. Additional Minimum Content: Distinguishing between homogeneous and heterogeneous 

forms of matter 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

STANDARD AL.4. Physics Core - Students will: 
OBJECTIVE 4.1.a. Additional Minimum Content: Explaining the significance of slope and area under a curve 

when graphing distance-time or velocity-time data. Example: slope and area of a 
velocity-time curve giving acceleration and distance traveled 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 

OBJECTIVE 4.9. Describe quantitative relationships among charge, current, electrical potential energy, 
potential difference, resistance, and electrical power for simple series, parallel, or 
combination direct current (DC) circuits. 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

STANDARD AL.5. Aquascience Elective Core - Students will: 
OBJECTIVE 5.5. Identify the genotype and phenotype for specific characteristics in aquatic animals 

resulting from selective breeding. Examples: disease-resistant fish, rapid maturation 
rates 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 

STANDARD AL.7. Earth and Space Science Elective Core - Students will: 
OBJECTIVE 7.3.c. Additional Minimum Content: Identifying technologies used to obtain meteorological data 



• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

OBJECTIVE 7.7.c. Additional Minimum Content: Identifying techniques for evaluating the composition of 
objects in space 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

OBJECTIVE 7.10.a. Additional Minimum Content: Identifying classical instruments used to extend the senses 
and increase knowledge of the universe, including optical telescopes, radio telescopes, 
spectroscopes, and cameras 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 
Mass and Charge 

• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 
Fragments 

STANDARD AL.10. Genetic Elective Core - Students will: 
OBJECTIVE 10.3. Describe the significance of Mendel's work to the development of the modern science of 

genetics, including the laws of segregation and independent assortment. 

• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.4. Describe the process of meiosis and the cell cycle, including the hereditary significance 
of each. 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

OBJECTIVE 10.4.a. Additional Minimum Content: Comparing spermatogenesis and oogenesis using charts 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

OBJECTIVE 10.5. Describe inheritance patterns based on gene interactions. 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.6. Describe occurrences and effects of sex linkage, autosomal linkage, crossover, multiple 



alleles, and polygenes. 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.7. Describe the structure and function of DNA, including replication, translation, and 
transcription. 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.7.a. Additional Minimum Content: Applying the genetic code to predict amino acid sequence 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 



• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.7.b. Additional Minimum Content: Describing methods cells use to regulate gene expression 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 10.7.c. Additional Minimum Content: Defining the role of RNA in protein synthesis 

• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.8. Explain the structure of eukaryotic chromosomes, including transposons, introns, and 
exons. 

• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 
Recombinant DNA Molecules 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 
Transfer Genes 

• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 
Expression 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
• Teacher Resource CD: Understanding DNA 

OBJECTIVE 10.9. Differentiate among major areas in modern biotechnology, including plant, animal, 
microbial, forensic, and marine. Examples: hybridization, cloning, insulin production, 
DNA profiling, bioremediation 

• Biotechnology Techniques: Unit 1 Lab 1 Activity 1: DNA Structure and 
Replication 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 1: Preparing a Plant Tissue 
for DNA Extraction 

• Biotechnology Techniques: Unit 1 Lab 2 Activity 2: Extracting Cellular DNA 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 1: Using Restriction 

Enzymes to Cut DNA Strands 
• Biotechnology Techniques: Unit 2 Lab 3 Activity 2: Sorting DNA Using Gel 

Electrophoresis 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 1: Determining Molecular 

Mass and Charge 
• Biotechnology Techniques: Unit 2 Lab 4 Activity 2: Identifying DNA 

Fragments 
• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 

Recombinant DNA Molecules 
• Biotechnology Techniques: Unit 3 Lab 7 Activity 1: Turning Genes On and 

Off 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 1: Discover How Plasmids 

Transfer Genes 
• Biotechnology Techniques: Unit 4 Lab 8 Activity 2: The DNA Chip and Gene 

Expression 
• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 



• Teacher Resource CD: Understanding DNA 
• Virtual Laboratory: Restriction Enzyme Cleavage of DNA 

OBJECTIVE 10.9.a. Additional Minimum Content: Describing techniques used with recombinant DNA. 
Examples: DNA sequencing, isolation of DNA segments, polymerase chain reaction, gel 
electrophoresis 

• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 
Recombinant DNA Molecules 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 10.10. Explain the development and purpose of the Human Genome Project. 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 10.10.a. Additional Minimum Content: Analyzing results of the Human Genome Project to predict 
ethical, social, and legal implications 

• Biotechnology Techniques: Unit 2 Lab 5 Activity 1: Restriction Site Mapping 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

OBJECTIVE 10.10.b. Additional Minimum Content: Describing medical uses of gene therapy, including vaccines 
and tissue and antibody engineering 

• Biotechnology Techniques: Unit 3 Lab 6 Activity 1: Engineering 
Recombinant DNA Molecules 

• Teacher Resource CD: Biotechnology Techniques I - Gel Electrophoresis 
• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 

STANDARD AL.12. Human Anatomy and Physiology Elective Core - Students will: 
OBJECTIVE 12.12.c. Additional Minimum Content: Identifying disorders of the reproductive system. Examples: 

endometriosis, sexually transmitted diseases, prostate cancer 

• Teacher Resource CD: Biotechnology Techniques II - Gene Expression 
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