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Name: ________________________________________ Date: _________________________ Period: _______
Biology SOL Review Packet
Unit 1: Introduction to Biology
Place the following steps of the Scientific Method in chronological order:
6 Communicate your results

3 Construct a hypothesis

5 Analyze data and draw conclusions

1 Ask a question

2 Do background research

4 Test the hypothesis (Experimentation) 
Vocabulary:  Hypothesis, Variables, Independent Variable, Observations, Control, Constant, Dependent Variable, Experiment, Inference, Qualitative data, Quantitative data
1. Observations - act of gathering information about a system or environment using one or more of the five senses.

2. Inference - a conclusion based on prior knowledge or information.

3. Hypothesis - “educated guess” or predicted solution to a problem, usually in “If… then” format.
4. Variables - factors that change and can be measured in the experiment.

5. Independent Variable- the variable that you change on purpose (Hint: I change…)
6. Dependent Variable- The variable that changes as a result of changing the I.V. (Hint: Depends on the I.V.)
7. Control - A standard against which experimental results can be measured / compared
8. Constants- Things that are kept the same in the experiment.
9. Qualitative Data - The type of data gathered using the 5 senses

10. Quantitative Data - The type of data gathered using actual measured numbers
11. Experiment - A structured way to test a hypothesis

Identify each characteristic of living things

Vocabulary: cells, metabolism, homeostasis, reproduce, heredity, evolution, interdependence 
1. cell - smallest unit of all life 
2. metabolism - get and use energy in order to carry out life functions 
3. Interdependence- organisms rely on each other to survive 
4. Reproduce - either asexually or sexually 
5. Homeostasis - maintain a constant internal environment, ex. body temperature 
6. Heredity- pass on traits to offspring 
7. Evolution - populations of organisms change over time 

Place the levels of biological organization in order from smallest to largest

Vocabulary: ecosystem, population, organ system, cell, organism, organ, community, species, biosphere, tissue

1. cell : the smallest unit of life 
2. tissue: a group of cells that carry out a similar function 
3. organ: a group of tissues that carry out a specialized function in the body 
4. organ system: a group of organs that work together to perform body functions 
5. organism: a single living thing 
6. population: a group of organisms of the same species that live in the same area and can interbreed 
7. species: a group of organisms that look similar and can produce fertile offspring 
8. community: a group of different species that live in the same habitat and interact with one another
9. ecosystem: a community of organisms and their non-living environment 
10. biosphere: all of the world and its atmosphere that support life 

Label the parts of the microscope below and identify the functions of specific parts.
Vocabulary: objective lens, ocular lens, diaphragm, fine focus, course focus, stage, barrel, base, stage, clips, lamp, arm, revolving nosepiece
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Unit 2: Biochemistry

Identify Each of the Properties of Water 

Vocabulary:  hydrogen bonding, acids, capillary action, water, polar, adhesion, cohesion, solvent, bases, high heat capacity / specific heat, homeostasis, surface tension, less dense
1. Water molecules have a slightly negative charge at one end and a slightly positive charge at the other end. This means that the molecule is polar.

2. Hydrogen bonding is the attraction between the positive end of one water molecule and the negative end of another water molecule.

3. Many of the 5 unique properties of water are caused by hydrogen bonding
4. Capillary action is the movement of water up thin plant tubes, caused by adhesion which means that water molecules ‘stick’ to other things.

5. The property that helps bugs stand on water is surface tension caused bycohesion, which means that water molecules stick to other molecules.
6. Water expands when it freezes which makes ice, which is less dense than liquid water so it floats. 

7. Water has a high heat capacity / specific heat, so it takes a lot of energy to change from a liquid to a gas. This helps organisms maintain the amount of water they have in their bodies.

8. Water resists temperature change so organisms maintain homeostasis.
9. Because water is a polar molecule, it is called the universal solvent because it can dissolve many substances.  
10. The pH scale is from 0-14. Acids have a range 0-6. Bases have a range 8-14.  Neutral solutions have a pH of 7.
Fill in the information about organic molecules / macromolecules. 
Basic Information
1. There are four (number)macromolecules.

2. All organic molecules contain carbon (element).
Carbohydrates
Vocabulary:  starch, cellulose, monosaccharides, dehydration synthesis, built, glucose, broken down, disaccharide, hydrolysis, polysaccharide, sucrose, hydrolysis, polymer, monomer, added, lost
1. Carbohydrates are built to store energy in plants and are broken down to be used as cellular energy to accomplish the characteristics of life.

2. monosaccharides are monomers of carbohydrates. An example of a simple sugar is glucose .
3. Two simple sugars make a disaccharide. An example is sucrose, or table sugar.
4. A polysaccharide is a carbohydrate made of many sugars. 

5. A polysaccharide found in plant cell walls is cellulose.

6. A polysaccharide used to store energy in plants is starch.
7. A polysaccharide used to store energy in animals is glycogen.

8. Sugars and other macromolecules are put together into polymers using a process called dehydration synthesis, where water is lost
9. Sugars and other macromolecules are broken down into monomers using a process called hydrolysis, where water is added
Lipids 
Vocabulary:  fatty acids, fat, oil, phospholipids bi-layer, short-term, long-term, glycerol, wax, nonpolar
1. Lipids are macromolecules that are insoluble (do not dissolve) in water, including fats, oils, and waxes.
2. Because lipids do not dissolve in water, they are considered nonpolar. 
3. A monomer of a lipid is made of three fatty acids and one glycerol.

4. Lipids are used to store long term energy in animals, whereas sugars are used to store short term energy.
5. Cell membranes are made of a phospholipid bilayer, a double layer of a type of lipid containing a head and two fatty acid tails.
Proteins
Vocabulary:  amino acids, peptide, dipeptide, polypeptide, enzymes, speed up, active site
1. Proteins are made of amino acids joined by peptide bonds.

2. Two amino acids joined is called a dipeptide.

3. Three or more amino acids joined is called a polypeptide.

4. Enzymes are special types of proteins that speed up reactions by lowering the activation energy (the energy required to break the bonds in the reactant molecules and rearrange them to make the products).  They bind to the reactant molecule(s) (aka substrates) with a special region of the enzyme called the active site.  The substrate and active site fit together like a lock and key.  The enzyme can either join several substrates together to make one product or break a substrate to form several products.

Nucleic Acids 
Vocabulary:  adenine, cytosine, guanine, thymine, uracil, sugar, ribose, DNA, RNA, Watson & Crick, nucleotides, double helix, deoxyribose, phosphate, nitrogen base
1. The two types of nucleic acids are DNA and RNA.

2. The monomer of a nucleic acid is a nucleotide, which is made of a sugar, a phosphate, and a nitrogen base
3. DNA is common to all living things and it stores genetic information.

4. In DNA, adenine bonds with thymine and guanine bonds with cytosine.

5. The shape of a DNA molecule is a double helix, discovered by Watson and Crick.

6. The sugar in DNA is deoxyribose, but the sugar in RNA is ribose.

7. In DNA, adenine bonds with thymine, but in RNA it bonds with uracil.
8. RNA is single stranded, and DNA is double stranded. 
Unit 3: Cell Structure and Transport
List the three parts of the cell theory


1. All living things are made of cells

2. Cells are the basic unit of structure and function in living things

3. Cells are made from pre-existing cells
Identify the scientists involved in the development of the cell theory
Vocabulary:  Schwann, Leeuwenhoek, biogenesis, Pasteur, Redi, spontaneous generation, Virchow, Schleiden,

Hooke
1. Leeuwenhoek- observed cells in pond water through his own invention. He made the 1st microscope!
2. Hooke- observed cork and named cells

3. Schleiden- studied plant cells
4. Schwann- studied animal cells

5. Spontaneous generation- the idea that living things come from nonliving matter
6. Biogenesis-the idea that living things come from living parents
7. Redi- meat/maggot experiment to disprove spontaneous generation

8. Pasteur- broth/bacteria experiment to disprove spontaneous generation

9. Virchow- proposed/concluded that all cells come from preexisting cells
Identify the type of cell that has each trait

Vocabulary: prokaryotes, eukaryotes, both
1. Eukaryotes- have a nucleus

2. Eukaryotes - have membrane-bound organelles

3. Eukaryotes - go through mitosis

4. Prokaryotes- go through binary fission

5. Both- have ribosomes to synthesize proteins
6. Prokaryotes only include organisms from the kingdoms Archaebacteria and Eubacteria.
7. Eukaryotes include organisms in the kingdoms Protista, Fungi, Plant, and Animal
8. Both- have DNA

Complete the table to describe the differences between plant and animal cells
	DIFFERENCES
	Plants
	Animals

	1. shape ( b/c of cell wall)
	Square / Rectangle

	“Blob-like”

	2. different organelles present
	Chloroplasts, Cell Wall, Large / Central Vacuole

	Centrioles, Lysosomes


Identify each organelle (cell part) described below.  Some organelle names will be used twice. 
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1. Nucleus- command center of the cell; DNA in the form of chromosomes is here

2. Nucleolus- small organelle in the nucleus that makes ribosomes.

3. Ribosomes - small spheres made of rRNA and protein in the cytoplasm and on the ER

4. Ribosomes- the site of protein synthesis in prokaryotes and eukaryotes

5.Endoplasmic Reticulum - transport system of the cell

6. Golgi apparatus- receives proteins and other molecules from the ER and acts as a post office to send these molecules out of the cell.  
7. Lysosome- contains digestive enzymes to break down old cell parts

8. Vacuole- storage tank of the cell

9. Mitochondrion- organelle that conducts ‘respiration’ for the cell

10. Mitochondrion - the powerhouse of the cell

11. Chloroplast - organelle that conducts ‘photosynthesis’ for plant cells

12. Centriole- assists in cell division in animal cells only

13. Cytoplasm- the fluid in which organelles float inside a cell

14. Cell wall- a rigid outer boundary surrounding plant cells 
15. Cell Membrane- a structure used to regulate the passage of materials into and out of the cell
16. Mitochondrion - an organelle that would be quite numerous in a heart muscle cell because it is very active (has a high energy requirement)
Fill in the blanks below with the correct cell membrane terms.  Some terms will be used more than once. 
Vocabulary:   diffusion, proteins, flexibility, active transport, endocytosis, exocytosis, phospholipids

energy, low, high, carbohydrates, water, facilitated diffusion, pinocytosis, osmosis, phagocytosis
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1. The cell membrane is composed of phosopholipids, proteins, and carbohydrates.

2. The Fluid Mosaic Model describes the flexibility of the phospholipid bilayer and the pattern of membrane proteins scattered on the surface of the bilayer. 
3. Diffusion or passive transport, doesn’t require energy.
4. Passive transport moves molecules move from areas of high to low concentration.

5. Facilitated diffusion is a type of diffusion using carrier or channel proteins to help large molecules across the membrane.

6. Osmosis is a type of diffusion involving ONLY the movement of water molecules.
7. Active transport, a type of movement across the membrane that requires energy moves molecules from low to high concentrations.

8. Membrane folding is a type of transport that requires energy.
9. Membrane folding that involves taking large amounts of materials into the cell is called endocytosis.  Taking in solid particles is called phagocytosis.  Taking in liquids is called pinocytosis
10. Membrane folding that removes particles from the cell is called exocytosis.
Unit 4: Cell Energy
Fill in the blanks below with the correct cellular respiration terms. Some terms will be used more than once. 
Vocabulary: cytoplasm, cell, mitochondrion, electron transport chain, fermentation, matrix, NADH, ATP, ADP, glucose, phosphate group, pyruvate, carbon dioxide, oxygen gas, water, Kreb’s cycle, glycolysis, anaerobic, aerobic 
1. Cellular respiration is the process by which the sugar glucose can be converted into ATP, a more usable form of energy for the cell.  To release energy from ATP, the last phosphate group must be removed, leaving the molecule ADP.

2. During the first step of cellular respiration, glycolysis, glucose is broken down into two smaller pyruvate molecules and a small amount of ATP and the electron carrier NADH is made.  This step occurs in the cytoplasm of the cell 

3. During the second step of cellular respiration, Kreb’s cycle, pyruvate molecules are broken down into carbon dioxide.  A small amount of ATP is made and large amounts of the electron carrier NADH are made.  This step occurs in the matrix of the mitochondrion.

4. During the third step of cellular respiration, electron carriers are sent to drop their electrons off at the Electron Transport Chain, which harvests the energy from the electrons and uses it to create a lot of ATP.  The final electron acceptor is oxygen gas, which is converted to water with the addition of the electrons. This step occurs in the inner membrane of the mitochondrion.

5. aerobic respiration occurs when there is oxygen present.  All three steps (glycolysis, the Kreb’s cycle, and the electron transport chain) are involved in this type of respiration.

6. anaerobic respiration (aka fermentation) occurs when there is no oxygen present.  Only glycolysis is involved in this type of respiration and only makes a small amount of ATP.  When this occurs in muscle cells, it produces lactic acid, and when this occurs in yeast and certain types of bacteria, it produces ethyl alcohol. 

7. What is the equation for cellular respiration? (In words and chemical formulas!)
Equation with Chemical Symbols: 

C6H12O6 + O2 ( ATP + CO2 + H2O

Equation with Words:

Glucose + Oxygen ( Adenosine Triphosphate + Carbon Dioxide + Water

8. Identify the parts of the mitochondrion in the picture to the right.

A = Outer membrane

B = Folds of the inner membrane (aka cristae)

C = Matrix (fluid-filled space inside the inner membrane)
Fill in the blanks below with the correct photosynthesis terms. Some terms will be used more than once. 

Vocabulary: light reactions / light-dependent reactions, dark reactions / Calvin Cycle / light independent reactions, stroma, thylakoid membrane, chlorophyll, heterotrophs, autotrophs, oxygen, carbon dioxide, stomata, chloroplast, photosynthesis, ATP, NADPH 
1. Organisms must obtain glucose in order for cellular respiration to occur.  Organisms that can make their own glucose from sunlight or simple chemicals are called autotrophs, whereas organisms that must consume other organisms to obtain glucose are called heterotrophs
2. Certain types of autotrophs can use energy from sunlight to rearrange the atoms in the gas carbon dioxide to make glucose.  This process is called photosynthesis.

3. During the first step of photosynthesis, the light reactions / light dependent reactions, sunlight is absorbed by the pigment chlorophyll. This step occurs in the thylakoid membrane of the chloroplast.

4. The energy from sunlight is used to create ATP and NADPH.  It is also used to split water molecules, releasing oxygen gas. 

5. During the second step of photosynthesis, the dark reactions / Calvin Cycle / light independent reactions, the gas carbon dioxide is taken in through the stomata, little holes on the underside of leaves.  Energy from the ATP and NADPH created during the light reactions is used to rearrange the atoms in carbon dioxide to make glucose.  This step occurs in the stroma of the chloroplast.

6. What is the equation for photosynthesis? (In words and chemical formulas!)
Equation with Chemical Symbols: 

CO2 + H2O + light ( C6H12O6 + O2
Equation with Words:

carbon dioxide + water + light   (  glucose + oxygen 

7. Identify the parts of the chloroplast in the picture to the right. 
A = stroma (fluid-fileld space inside the inner membrane)
B = granum (a stack of thylakoids)

C = thylakoid (a single disk)
Unit 5: Cell Division

Fill in the blanks below with the correct mitosis vocabulary terms.  Some terms will be used more than once. 
Vocabulary: nucleus, replicated, interphase, prophase, metaphase, anaphase, telophase, cytokinesis, 
centromere, sister chromatids, chromatin, centrioles, spindle fibers, cell plate, cleavage furrow
1. A chromosome is made of two identical parts called chromatids.
2. The parts of a chromosome are held together by a centromere.
3. Loose or uncoiled chromosomes are actually DNA in the form of chromatin.
4. Only animal cells have centrioles to help with cell division. 
5. DNA is replicated during interphase (S phase) so each cell will have the same information.
6. Spindle fibers are attached to chromosomes at the centromere
7. Prophase- chromatin condenses and becomes visible chromosomes and the nuclear membrane disappears. 

8. Chromosomes line up along the equator of the cell in metaphase.
9. During anaphase sister chromatids are separated at the centromere and are pulled to opposite ends of the cell.
10. Telophase- nuclear membrane begins to form around each set of chromosomes and the chromosomes uncoil into chromatin
11. After the nucleus divides, cytokinesis , or division of the cytoplasm, occurs.
12. In plant cells only, a cell plate forms during cytokinesis.
13. In animal cells only, a cleavage furrow forms during cytokinesis.
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Fill in the blanks below with the correct meiosis vocabulary terms.
Vocabulary:  gametes, 1, the same, 46, 23, eggs, sperm, homologous, diploid, half, 2, haploid, crossing over
1. Meiosis is a type of cell division that makes sex cells or gametes.
2. The two types of sex cells are eggs and sperm.
3. Mitosis consists of 1 division(s), while meiosis consists of 2 division(s).

4. Mitosis makes cells with the same number of chromosomes as the parent cell, but meiosis produces cells with half the number of chromosomes as the parent cell.

5. A human’s body cells have 46 chromosomes; sex cells or gametes have 23.
6. For every chromosome your mother gave you, there is a homologous chromosome from your father with information regarding the same trait(s)
7. Homologous chromosomes exchange information during crossing over which adds to diversity.

8. Sex cells have only ONE set of chromosomes, so they are called haploid cells.
9. Body cells have TWO sets of chromosomes, so they are called diploid cells. 
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Unit 6: DNA, RNA, and Protein Synthesis 
Use the following terms about protein synthesis to fill in the blanks.  Some terms will be used more than once. 
Vocabulary:  translation, transcription, mRNA, amino acid(s), DNA, polypeptide, tRNA, codon, cytoplasm, ribosome, nucleus, anticodons, peptide, nitrogen bases
1. The process of protein synthesis is comprised of transcription and translation.
2. During transcription, the genetic code is copied from DNA to mRNA.
3. Because DNA can’t leave the nucleus, the message is carried out to the ribosome by mRNA.

 4. Once the message from DNA is copied, the mRNA leaves the nucleus and travels to a ribosome in the cytoplasm.

 5. A sequence of 3 bases on mRNA is called a(n) codon, but 3 bases on a tRNA molecule are called a(n) anticodon.

6. Codons match with anticodons and tRNA transfers the amino acid to a ribosome.

7. Amino acids are linked by peptide bonds to form a polypeptide.

8. The sequence of nitrogen bases on DNA carries the genetic code.
Use the codon chart below to transcribe and translate the following DNA sequence.
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DNA STRAND - TACGGCCATTTCGATTTGAGCATC
mRNA – AUG / CCG / GUA / AAG / CUA / AAC / UCG / UAG
amino acids: Met / Pro / Val / Lys / Leu / Asp / Ser / Stop
Unit 7: Genetics 

Fill in the blanks below with the correct genetics vocabulary.  

Vocabulary: phenotype, gene, heredity, genetics, genome, recessive, dominant, Gregor Mendel, 

genotype, alleles, homozygous, heterozygous, monohybrid, dihybrid, independent assortment, segregation, Punnett square, P, F1, F2,  incomplete dominance, codominance, sex-linked traits
1. heterozygous- two different alleles, a hybrid (Tt)

2.heredity- is the passing of characteristics from parent to offspring

3. genotype- is the type of genes or alleles present in an organism’s genome

4. dominant- form of gene that always shows even in the presence of recessive allele.

5. genome- all of the genes in an organism

6. alleles- are different forms of the same gene (ex: tall  vs. short gene forms) 
7. homozygous- two alleles of the same form that make up a genotype, pure breed (TT or tt)

8. Gregor Mendel is the Father of Modern Genetics

9. recessive- form of a gene only expressed in a homozygous state

11.phenotype- is an organism’s physical appearance 

12.genetics- is the study of heredity

13. gene- is a segment of DNA located on a chromosome that codes for a particular trait
14. Punnett square- table used to diagram the probability of getting certain genotypes
15. A monohybrid cross constitutes a study of only one trait

16. A dihybrid cross constitutes a study of two traits at a time

17. The first generation of a cross is P or parental generation

18. The offspring of the P generation is the F1 generation

19. The offspring of the F1 generation is the F2 generation

20. The Law of Independent Assortment states that each gene is inherited separately from others if they are on different chromosomes because each pair of homologous chromosomes lines up differently along the metaphase plate during metaphase I of meiosis. 
21. The Law of Segregation states the 2 alleles for each trait separate as gametes form

22.  Incomplete dominance is blending of traits; red flowers + white flowers = pink

23. Codominance- both alleles are expressed equally, as in blood typing (A+B = AB)

24. Sex-linked traits- controlled by genes on sex chromosomes; colorblindness, hemophilia

25. Dihybrid cross of 2 heterozygotes produces offspring with a phenotype ratio of 9:3:3:1.

26. A monohybrid cross of 2 heterozygotes produces offspring with a phenotype ratio of 3:1, but a genotype ratio of 1:2:1.

Fill in the blanks below with the correct genetic disorders vocabulary.  
Vocabulary:  21st, 23rd, karyotype, trisomy, nondisjunction
1. Only a karyotype (an image of all the chromosomes in a cell) detects a mutation due to nondisjunction, the incorrect separation of homologous chromosomes during meiosis, which results in incorrect chromosome numbers in the baby. 
2. Down Syndrome involves trisomy (having three copies of a homologous chromosome pair

instead of two) on the 21st chromosome pair. 
3. Klinefelter Syndrome is involves trisomy (having three copies of a homologous chromosome pair instead of two)  on the 23rd pair.

  Disorder  Klinefelter Syndrome
Disorder   Down Syndrome
  Gender  Male

           Gender  Female

DNA Technology

Use the links provided below or on the Wiki page to access each video / animation / web site.  Answer all questions thoroughly and accurately.  You must use COMPLETE SENTENCES.  
  

Part A: Whole Organism Cloning 

http://www.dnalc.org/resources/animations/cloning101.html
1. What is a clone?

Organisms with identical genetic material.
2. What are two types of “natural” clones?

Identical twins and plant cuttings (small sections of plants that have been removed from the parent plant and put I the soil to grow into adult clones of the parent plant.  
3. Before 1996, what did scientists believe was the only way to clone an organism?  What types of cells had to be used?

They believed embryonic stem cells (cells removed from an embryo) had to be used to create a clone of an organism. 
4. What is cell differentiation?  How is it possible if all cells have the same DNA?

Cell differentiation is when cells become “specialized” for a particular function.  Specialized cells only use genes that code for proteins used in that cell type (ex: hemoglobin gene in red blood cells). 
5. Why did the scientists at Roslin Institute grow sheep udder cells under starvation conditions?

This caused the udder cells to act like embryonic stem cells (i.e. undifferentiated cells).  
6. What did scientists do to the egg cell before inserting the donor nucleus from the udder cell?

They removed its nucleus. 
7. How could scientists be certain that the baby sheep was a clone of the nucleus donor?

The egg donor had a black face and the udder cell (nucleus) donor had a white face.  The baby had a white face, indicating that it was a clone of the udder cell (nucleus) donor. 
Part B: Human Genome Project

http://www.ornl.gov/sci/techresources/Human_Genome/project/about.shtml
8. (In the “Yesterday” section): What were two starting goals of the Human Genome Project?
-Determine the sequence of nitrogen bases in the entire human genetic code
-Compare the human genome with the genomes of other organisms

-Determine which genes in the human genome are involved in various genetic disorders
9. (In the “Today” section): What are two accomplishments of the Human Genome Project?
-Scientists have identified many genes (1800) involved in genetic disorders
-Scientists have used information about the genes involved in genetic disorders to develop genetic testing and gene therapy 
10. (In the “Tomorrow” section): What are two future goals of the Human Genome Project?
-Identifying the genes involve in cancer
-Developing more effective methods of gene therapy (treating individuals who have a defective form of a gene with a functional form of the gene)
11. Cross Out!!!
Part C: DNA Fingerprinting


https://www.youtube.com/watch?v=DbR9xMXuK7c
12. Why are human genes (regions of the DNA that code for proteins) so similar between individuals but non-coding regions are so different?

Non-coding regions can be different because they are not used to create proteins so they can change in any way without harming the organism. 
13. What are STR’s (Short Tandem Repeats)?
Repeated sequences of DNA in non-coding regions that have a different number of repeats in each individual. 
14. Place the events of DNA fingerprinting in the correct order:
2     Place DNA from each individual in wells (aka holes) one end of a gel made of a mesh-like substance called agarose.

4     Since DNA is negatively charged, the DNA fragments from each well move toward the positive end of the gel.  Smaller fragments move more quickly through the gel, and end up farther from the wells.

3     Run an electrical current through the gel such that the well-end is negatively charged and the opposite end is positively charged.  

1     Use molecules called restriction enzymes to cut STR’s at various sequences of nitrogen bases (A,T,C, and G’s) to create DNA fragments that are different sizes for each individual 

15. In what situations might DNA fingerprinting be a useful technology?

In crime scene investigations and paternity testing. 
16. In the diagram to the right, which parents’ DNA matches the soldier’s DNA?  Explain your answer.

Parents C and D.  Each of the soldier’s DNA bands could come from either parent C or D.  
Part D: Recombinant DNA

https://www.youtube.com/watch?v=PejmqpBatuw
17. Define the term “recombinant DNA.”

A segment of DNA that contains genes from two or more organisms. 
18. Provide an example of recombinant DNA technology use in crop production.

DNA from a slug-resistant plant can be inserted into a tomato plant’s DNA, which results in a slug-resistant tomato plant.  This combination of DNA from two organisms is called recombinant DNA. 
19. Provide an example of recombinant DNA technology use in human health sciences.

DNA coding for human insulin protein can be inserted into bacterial DNA, which results in bacteria that can create human insulin protein.  We can then remove human insulin protein from the bacterium and use it to treat diabetes.   
20. Describe the steps taking place in the image to the right.  (We will discuss this as a class).  

1) Restriction enzymes are used to cut a bacterial plasmid and the human insulin gene.
2) Ligase is used to seal the human insulin gene into the plasmid DNA.

3) A host bacterial cell is “induced” to take in the new recombinant plasmid.

4) The host cell replicates, transcribes, and translates the recombinant DNA to create more copies of the insulin gene and insulin protein, which can be removed from the bacterium and used to treat diabetes. 
Important Vocabulary:

· Plasmid: a small circle of DNA found in bacteria

· Restriction Enzymes: Enzymes used to cut the plasmid and human insulin gene.

· DNA Ligase: an enzyme used to “glue” the human insulin gene into the plasmid
Complete the DNA technology practice quiz below.

1. Place the events involved in whole organism cloning in the proper sequence (#1-5). 

4     Implant egg cell into a surrogate sheep’s uterus

1     Remove an udder cell from one sheep and an egg from another sheep

3     Inject DNA from the udder cell into the unfertilized egg

5     Clone develops in the uterus and is born 
2     Extract (remove) DNA from the unfertilized egg 

2. Is the clone identical to the sheep that donated the egg cell or the sheep that donated the udder cell? Explain your reasoning. 

The clone is identical to the sheep that donated the udder cell because the nucleus / DNA from the udder cell was injected into the de-nucleated egg cell.  Therefore, the DNA in the egg cell is actually udder cell (a type of body cell) DNA. 
3. Define the term “genome” in your own words.

All the DNA in one cell from a particular organism. 
4. What are potential practical applications of the Human Genome Project?  (Check all that apply) 

__X__Compare the base-pair sequence of a human gene (ex: human hemoglobin gene) with a similar gene in orangutans

__X__Determine amino acid sequences of human proteins (ex: melanin, the protein involved in skin pigmentation) 

__X__Identify the base-pair sequence and function of all genes in the human genetic code

__X__Identify individuals at risk for genetic disorders based on the presence of particular gene sequences identified as causes of particular disorders

_____Determine the effects of the environment on a particular trait

5. Place the events involved in DNA fingerprinting in the proper sequence (#1-4). 

3     Run an electrical current through the gel such that the well-end is negatively charged and the opposite end is positively charged.  

2     Place DNA from each individual in wells (aka holes) one end of a gel 

1     Use molecules called restriction enzymes to cut DNA fragments that are different sizes for each individual 

4     Since DNA is negatively charged, the DNA fragments from each well move toward the positive end of the gel.  Smaller fragments move more quickly through the gel, and end up farther from the wells.

6. The DNA fingerprint to the right shows DNA samples found at a crime scene.  Which suspect committed the crime – Suspect 1 or Suspect 2?  Explain your reasoning. 

Suspect 2.  The DNA “band” pattern for Suspect 2 is the same as the DNA band pattern for the Crime Scene 1 sample. 
7. Provide an example of recombinant DNA technology use (either in crop production or in human health sciences).  In your response, define the term “recombinant DNA” in your own words. 

DNA from a slug-resistant plant can be inserted into a tomato plant’s DNA, which results in a slug-resistant tomato plant.  This combination of DNA from two organisms is called recombinant DNA. 

DNA coding for human insulin protein can be inserted into bacterial DNA, which results in bacteria that can create human insulin protein.  We can then remove human insulin protein from the bacterium and use it to treat diabetes.   
8. Scientists use bacteria to create copies of the human insulin gene to treat diabetes patients.  Place the events involved in this procedure in the proper sequence. (#1-5) 

3     Induce a bacterial cell to take up the mixed plasmid DNA and insulin gene

2     Use DNA ligase (another enzyme) to seal plasmid DNA and the human insulin gene to one another

5     Harvest the insulin protein from the bacterial cells.  

4     Allow the “transformed” bacterial cell to reproduce and transcribe / translate the insulin gene into protein

1     Use restriction enzymes to cut bacterial plasmid DNA and remove the human insulin gene from a healthy human cell

Unit 8: Evolution and Classification

Fill in the blanks with the appropriate evolution vocabulary. 

Vocabulary: Inheritance of Acquired Traits, Law of Use and Disuse, finches, Galapagos Islands, Natural Selection, Survival of the Fittest, gradualism, convergent, divergent, punctuated equilibrium
1. Law of Use and Disuse - Lamarcks theory that claims if you don’t use a trait or body structure, you lose it 

2. Lamarck believed that giraffe’s long necks were a result of being stretched because they were trying to reach

3. tall trees, and the ones who didn’t stretch died out

4. Inheritance of Acquired Traits  - was Lamarck’s theory that a if a trait acquired during an organism’s lifetime is beneficial to the organism’s survival, then it will be passed on; ex. if a toe gets cut off and it’s helpful, then that trait gets passed on to offspring.
5. Natural Selection / Survival AND reproduction of the fittest- Darwin’s theory that only the organisms that are best suited to their environments will survive and reproduce. 
6. The  Galapagos Islands  were a cluster of islands studied extensively by Charles Darwin that had different  food sources.  Because of this, the different species of finches had different beaks to help eat the various food sources on the islands. 
7. The Origin of Species- was Darwin’s book that compiled his evidence for evolution
8.  Divergent - a type of evolution in which related organisms become more distant (finches with different beaks)

9.  Convergent - a type of evolution in which distantly related organisms develop similar characteristics

10. Gradualism - a model of the rate of evolution in which organisms evolve as a result of small adaptive changes over time

11. Punctuated equilibrium - a model of the rate of evolution in which long periods of no change are followed by short periods of rapid change.

Fill in the blanks with the appropriate evidence for evolution vocabulary.

Vocabulary: appendix, older, homologous structures, vestigial organs, common ancestors, comparative biochemistry, embryology, analogous structures
1.  homologous structures are structures that come from a common ancestor but no longer share the same function (ex: limb bones in a bat and whale)   
2. analogous structures are structures that do not come from a common ancestor but have a similar function (ex: wings on birds and insects) 
3.  comparative biochemistry - when amino acid sequences and DNA sequences are compared to see how related to organisms are to one another. 
4.  The fact that the DNA of humans and that of monkey species are 99% similar suggests that they 


probably share common ancestors.

5. embryology is a study that involves comparing embryos of different organisms (chicken, human, rabbit), which often look similar at early stages of development 
6.  Vestigial organ - is a structure that has no apparent use; the appendix in humans may be a remnant of a digestive organ still found in other organisms.

7.  According to relative dating of fossils: the deeper under ground the fossil is, the older it is.

Fill in the blanks with the appropriate classification vocabulary.
Vocabulary:  genus, family Linneaus, class, species, different, phylum, the same, binomial nomenclature, order, kingdom

1. binomial nomenclature, or ‘2 name naming’ was developed by Linnaeus
2.  An organism’s scientific name is made of its genus then its species
3.  If 2 organisms are in the same genus, they must be in the same family

4.  Clostridium tetani and Clostridium botulinum are two types of bacteria from the Monera

Kingdoms (later split into kingdoms Archaebacteria and Eubacteria).  They are in different species, but they are in the same genus

5.  The Class of Mammals includes organisms such as rabbits and elephants which are in the same Phylum but different Species
6. Only organisms that interbreed and produce fertile offspring are in the same species
7. Linnaeus’s levels of classification from most broad to most specific are Kingdom, Phylum, Class, Order, Family, Genus, Species (King Phillip Came Over For Good Soup)
Unit 9: Ecology
Fill in the blanks with the appropriate ecological succession, energy transfer, and ecology basics vocabulary. 
Vocabulary: ecological succession, climax community, primary succession, consumer, biotic, abiotic, increase, decrease, species, carnivore, omnivore, herbivore, scavengers, decomposers, producer, population, heterotrophic, community, ecosystem, biosphere, energy
1. Primary succession begins in areas where there has never been an existing community (ex: bare rock uncovered by a melting glacier)
2. Secondary succession occurs in areas that have had a previous community but it has been partially or completely destroyed by some type of natural disaster (ex: a forest fire). 
3. Imagine a forest fire wiped out a full grown forest. Place the letters (W-Z) from the diagram to the right in order from primary succession to climax community. Y,W,X,Z
4. Ecological succession starts with primary succession and is stable as a climax community, which consists of mostly hardwood trees (ex: oak and hickory).

5. A producer is an organism at the beginning of a food chain (ex: a plant) that can create its own food

6. A consumer  is an organism that eats producers or other organisms for energy.
7. A consumer that eats only producers is called a (n) herbivore.
8. A consumer that eats both plants and animals is called a (n) omnivore.
9.  scavengers  eat things that are already dead (ex. vulture)

10. decomposers break down decaying organisms and nutrients are put back into the soil  by bacteria and fungi like mushrooms)

11. [A hunter <---- a fox <---- a rabbit <---- grass or plants]  In food webs or food chains, the arrow ALWAYS points to the direction that energy flows.

12.  A nonliving part of the environment is a(n) abiotic factor.
13. A living part of the environment is a (n) biotic  factor.
14. A  species  is a group of organisms that can interbreed and produce fertile offspring.
15. Many populations of different organisms living together is a(n) community.
16. A group of organisms of the same species that live in the same area is a(n) population.

17. The community of organisms in an area and the abiotic factors in that area is a(n) ecosystem
18. The Earth represents a(n) biosphere 
Fill in the blanks below with the appropriate community relationships and population ecology vocabulary. 

Vocabulary: commensalism, exponential growth, mutualism, parasitism, symbiosis, predation, logistic growth, limiting factors
1. parasitism - one organism is harmed while the other benefits
2. predation - one organism is killed while the other benefits
3. mutualism - both organisms benefit.
4. commensalism- one organism benefits while the other is neutral (neither helped nor harmed)
5. symbiosis  - any close relationship between two organisms of different species.  
6. Things that limit the size of populations are called limiting factors.
7. A population undergoing unrestricted growth is experiencing exponential growth.

8. A population whose quick growth is eventually restricted by limiting factors is experiencing logistic growth.  
Fill in the blanks with the appropriate water cycle vocabulary. 

Vocabulary:  condensation, transpiration, precipitation, capillary action, evaporation, run-off, ground water

1. Water falls to the ground in the form of precipitation .  (# 3)
2. Water percolates through the soil to make groundwater. (# 5)
3. Water that doesn’t go into the ground is called runoff (# 6)

4. Water is taken into plants through the roots by capillary action.
5. Transpiration is the process of releasing water vapor into the atmosphere from plant leaves. (# 4)

6. Evaporation puts water from oceans & lakes into the atmosphere. (# 1)

7. Water in the atmosphere forms droplets in clouds by condensation. (# 2)

Fill in the blanks with the appropriate carbon cycle vocabulary.  Some terms will be used more than once.

Vocabulary: heterotrophs, CO2, water, O2, glucose, chloroplasts, mitochondria, photosynthesis, 

chemical, respiration, autotrophs, solar, ATP
1. Autotrophs use organelles called   chloroplasts in their leaves to collect solar energy. 

2. Photosynthesis occurs so plants can make glucose to use for energy.
3. Photosynthesis converts solar energy into chemical energy. 
4. Photosynthesis uses water, CO2 (carbon dioxide) and solar energy to form glucose & O2 (oxygen gas).
5. Animals that can’t make their own food are called heterotrophs.
6. Plants and animals use organelles called mitochondria to perform a process called respiration which breaks down glucose to produce ATP for energy.
7. Respiration uses glucose and O2 to produce ATP, CO2, and water.
8. The gas made by respiration is CO2; the gas taken in by photosynthesis is CO2.

9. the gas taken in by respiration is O2 ;the gas produced by photosynthesis is O2.

10. The letter G represents the rabbit dying and replacing nutrients in the soil.

11. The letter A represents carbon dioxide being taken in to perform photosynthesis.

12. The letters B and E show CO2 being released into the atmosphere by respiration.

13. The letters D and F show carbon compounds being ingested for metabolic purposes.
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