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1st	  Semester	  
	  
• Intro.	  &	  Ecology	  Unit	  	  
• Chemistry	  of	  Life	  Unit	  	  
• Parts	  of	  the	  Cell/Cell	  Membrane/Transport	  into	  and	  
out	  of	  the	  Cell	  Unit	  	  

• Photosynthesis	  and	  Cellular	  Respiration	  Unit	  	  
• Mitosis	  and	  Meiosis	  Unit	  
• DNA	  and	  RNA	  Unit	  	  

	  
2nd	  Semester	  	  
	  
• Genetics	  Unit	  
• Gene	  Technology	  Unit	  
• Evolution	  Unit	  
• Classification	  Unit	  
• Primate/Human	  Evolution	  Unit	  	  
• Microbiology	  Unit	  
• Plants	  and	  Body	  Systems	  Unit	  
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Intro. & Ecology Unit 
• Textbook: Chapters 1, 2, 3, and section 4.1 
• Zebra Mussels -  

o An organism that originated in Europe that is clogging up waterways in 
the U.S.  

o It is cream colored with brown stripes and is headless, hairless, and 
has no hands.  

o They came on cargo ships from Europe crossing the Atlantic. The ship 
emptied its ballast, along with the zebra mussels in Lake St. Clair.  

o Their population exploded because they didn’t have any predators, the 
female zebra mussel produced 400 zebra mussels each year, and they 
are so small.  

o They are a problem because they clog pipes and power lines.  
o They can be called an invasive species because their mass 

reproduction provides issues with overpopulation.  They invaded our 
area.  

• Scientific method -  
o Methods used to gather information and to answer questions.  
o Biologists all use similar scientific methods to gather information and 

answer questions. The biologists observe and infer throughout the 
entire process. 

• Metric System -  
o Uses units with divisions that are powers of ten.  
o The system is called the International System of Units, commonly 

known as SI. To make communication easier, most scientists use the 
metric system when collecting data and performing experiments.  

o The SI units most used in biology are meter (length), gram (mass), 
liter (volume) and second (time). 

• Characteristics of Life -  

o Made of one or more cel ls - The cell is the basic unit of life.  It is a 
basic unit of structure and function in all-living things. All organisms are 
made up of one or more cell. Humans and plants are multicellular, having 
many cells. 

o Displays organization - Organization - arranged in an orderly way.  
The levels of organization in biological systems begins with atoms and 
molecules and increase in complexity. Each organized structure has a 
specific function.  

o Grows and develops - Growth results in an increase of mass to an 
organism, and, in many, the formation of new cells and new structures.  
Development is the process of natural changes that take place during 
the life of an organism.  It results in different abilities.  
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o Reproduces - Many living things are the result of reproduction--the 
production of offspring.   Reproduction is not an essential characteristic 
for individual organisms. A species is a group of organisms that can 
breed with one another and produce fertile offspring.  If the last individual 
in a species does not reproduce, the species become extinct.  

o Responds to st imul i - Reactions to internal and external stimuli are 
called responses. Anything that is a part of the environment and causes 
some reaction by the organism is called a stimulus (plural st imul i.  
Being able to respond to the environment is critical for an organism’s 
safety and survival; otherwise it won’t be able to reproduce. 

o Requires energy - Energy is required by living things to fuel their life 
processes.  Living things get their energy from food.  Most plants and 
some unicellular organisms use the energy from sunlight to make their 
own food and fuel their activities.  Other organisms can use the energy in 
chemical compounds to make their food.  Organisms that can’t make 
their own food, such as animals and fungi, get energy by consuming 
other organisms.  Some of the energy that an organism takes in is used 
for growth, development, and maintaining homeostasis.  However, most 
of the energy is transformed into thermal energy and is radiated to the 
environment as heat.  

o Maintains homeostasis - All organisms keep internal conditions 
stable to maintain life by a process called homeostasis.  For example, 
humans perspire to prevent their body temperature from rising too high.  
If anything happens within an organism that affects it’s normal state, 
processes to restore the normal state begin.  If homeostasis is not 
restored, it can result in death.  

o Adaptations evolve over t ime - Adaptations are inherited changes 
that occur over time that help the species survive. 	  

	  
 

• Microscope  
o History - Before microscopes were invented, people believed that 

diseases were causes by curses and supernatural spirits. Microscopes 
enabled scientists to view and study cells. 

o Types -  
 Simple Light Microscope - the first person to record looking at 

water under a microscope was Anton van Leeuwenhoek. He uses a 
simple light microscope. 

 Compound Light Microscope - uses a series of lenses to magnify 
objects in steps. Objects can be magnified up to 1500 times. 
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 Electron Microscope - Allowed scientists to see structures inside the 
cell that they couldn’t see before. This microscope uses a beam of 
electrons, rather than light to magnify structures up to 500,000 
times.  
 
 
 
 
 
 
 
 

o Parts 

 
• What is ecology? - Ecology is the study of interactions that take place 

between organisms and their environment.  
• Biotic Factors - the living factors in an organism’s environment. For 

example, in the habitat of a salmon the biotic factors include all of the 
organism that live in the water, such as other fish, algae, frogs, and 
microscopic organisms. Organisms that live on the land adjacent to the 
water might be biotic factors for the salmon. 

• Abiotic Factors - the nonliving factors in an organism’s environment. 
The abiotic factors for different organism vary across the biosphere, but 
organisms that live in the same geographic area might share the same 
abiotic factors. These factors might include temperature, air or water 
currents, sunlight, soil type, rainfall or available nutrients.  For example, 
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the abiotic factors for salmon might be the temperature range of the 
water, the pH of the water, and the salt concentration of the water. 

• Levels of organization in an ecosystem 
o Organism 
o Population 
o Biological community 
o Ecosystem 
o Biome 
o Biosphere 

• Niches - the role or position than an organism has in its environment. It is 
how it meets its needs for food. 

• Habitats - an area where an organism lives. 
• Predation - the act of one organism consuming another organism for food. 

The organism that pursues another organism is the predator, and the 
organism that is pursued is the prey. 

• Prey 
• Scavengers - eat animals that have already died. 
• Decomposers - break down the complex compounds of dead and decaying 

plants and animals into smaller molecules that can be more easily 
absorbed. 

• Autotrophs - an organism that collects energy from sunlight or inorganic 
substances to produce food. Autotrophs are the foundation of all 
ecosystems because they make energy available for all other organisms in 
an ecosystem. 

• Heterotrophs - an organism that cannot make its own food and feeds on 
other organisms. They are called consumers.  

• Symbiotic relationships 
o Parasitism - a relationship in which one organism benefits at the 

expense of another organism. Parasites can be external, such as ticks 
and fleas, or internal, such as bacteria, tapeworms, and roundworms. 

o Commensalism - a relationship in which one organism benefits and the 
other organism is neither helped nor harmed. 

o Mutualism - the relationship between two or more organisms that live 
closely together and benefit from each other. 

• Food chains - a simple model that shows how energy flows through an 
ecosystem. For example in a typical grassland food chain, the flower uses 
energy from the Sun to make its own food. The grasshopper gets its 
energy from eating the flower. The mouse gets its energy from eating the 
grasshopper. Finally, the snake gets its energy from eating the mouse. 
Each organism uses a portion of the energy it obtains from the organism it 
eats for cellular processes to build new cells and tissues.  The remaining 
energy is released into the surrounding environment and no longer is 
available to these organisms. 
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• Food webs - a model representing the many interconnected food chains 
and pathways in which energy flows through a group of organisms. 
Feeding relationships usually are more complex than a single food chain 
because most organisms feed on more than one species. Birds for 
instance, eat a variety of seeds, fruits, and insects. The model most often 
used to represent the feeding relationship in an ecosystem is a food web.  

• Ecological pyramids 

 
o Energy - illustrates that the amount of available energy decreases at 

each succeeding trophic level. The total energy transfer from one 
trophic level to the next is only about 10% b/c organisms fail to 
capture and eat all the food energy available at the trophic level below 
them.  

o Biomass - the total weight of living matter at each trophic level. The 
pyramid represents the total weight of living materials available at 
each trophic level.  

o Numbers - shows that population size decreases at each higher trophic 
level. 

• Cycles:  
o Water - water moves in a cycle 

between organisms on land, the 
land itself, and the atmosphere. All 
organisms need water. Plants need 
water because a plant splits water 
to produce oxygen. The events of 
the water cycle are evaporation, 
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condensation, transportation, precipitation, and run off.  
o Nitrogen - the largest concentration of nitrogen is found in the 

atmosphere, however it can’t be readily used by plants and animals. 
Nitrogen Fixation is the process of capture and conversion of nitrogen 
into a form that is useable by plants. Consumers get nitrogen by 
eating plants or animals that contain nitrogen. ( Dissolved CO2 - 
Decomposers through cellular respiration. OR  Living thing goes 
through cellular respiration and dissolves CO2.) Nitrogen is returned to 
the soil when: an animal urinates, an organism dies - decomposers 
transform the nitrogen and into ammonia. Organism in the soil convert 
ammonia into nitrogen compounds that can be used by plants.  

o Phosphorous - Phosphorus is essential for the growth and development 
of organisms.  

o There are two cycles - short and long term 
 Short term - phosphates are cycled from the soil to producers and 

then to consumers. When organisms die, decomposers return the 
phosphorous to the soil where it can be used again. Phosphorus 
moves from short to long term though precipitation and 
sedimentation to form rocks.  

 Long Term - weathering or erosion of rocks that contain 
phosphorus adds phosphorus to the cycle. Phosphorous in the form 
of phosphates may only be present in small amounts in soil and 
water.  

o Carbon - The process of photosynthesis and respiration causes carbon 
to cycle through the environment. Organisms that respire releases 
carbon dioxide and water - producers use the carbon dioxide and 
water for photosynthesis. When decomposers break down dead and 
decaying organism, they go through cellular respiration and release 
carbon dioxide. Burning fossil fuels release carbon dioxide back into 
the environment.  

• Succession:  
o Primary - the colonization of barren land by communities of organisms. 

It takes place on land where there are no living organisms.   
o Secondary - the sequence of changes that takes place after an existing 

community is severely disrupted in some way. It occurs in areas that 
previously contained life, and on land that still contains soil. It takes 
more time than primary succession to reach a climax community.  

• Climax communities - a stable mature community that undergoes little or 
no change in species.  

• Pioneer species - the first species to take hold in an area like primary 
succession.  

• Biomes: where they are located, what lives there (primary 
plants/animals), characteristics and climate (precipitation and 
temperature) 
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o See Notes Section 3.2 
• Population growth:  

o Linear - populations of organisms do not experience linear growth, 
rather it starts out slowly and resembles a J-shaped curve.  

o Exponential (J-shaped) - as a population gets larger, it also grows at a 
faster rate. The graph of a growing population starts out slowly, then 
begins to resemble a J-shaped curve. The initial increase in the # of 
organism is slow b/c the # of reproducing individuals is small. Soon 
the rate of pop. growth increases b/c the total # of individuals that are 
able to reproduce ahs increased.  

o S-shaped curves - limiting factors such as availability of food, disease, 
predators, or lack of space will cause population growth to slow. Under 
these pressures, the population may stabilize in an S-shaped curve.  

• Limiting factors - such as availability of food, disease, predators, or lack of 
space will cause population growth to slow  

• Carrying capacity - the # of organisms of one species that an environment 
can support indefinitely is its carrying capacity. When a pop. overshoots 
its carrying capacity, then limiting factors may come into effect and 
deaths begin to exceed births and the pop. falls below carrying capacity.  

• Density dependent factors - # of individuals in a given area. They include 
disease, competition, predators, parasites, and food. (People live close 
together.) 

• Density independent factors - can affect all populations, regardless of their 
density. Most are abiotic factors such as temperature, storms, floods, 
drought, and major habitat disruption.  

• Competition - a density-dependent factor. When only a few individuals 
compete for resources, no problem arises. When a population increases to 
the point at which demand for resources exceeds the supply, the 
population size decreases.  

• Stress - When populations of certain organisms become crowded 
individuals may exhibit symptoms of stress. Animals can exhibit a variety 
of stress symptoms that include aggression, decrease in parental care, 
decreased fertility, and decreased resistance to disease. They become 
limiting factors for growth and keep populations below carrying capacity.  

 
Chemistry of Life Unit 

• Elements 
o Pure substance that cannot be broken down into other substances by physical or 
chemical means. 
o One type of atom 
o 100 known, 92 unknown 
o Each has unique name and symbol 
o Periodic table- organized into rows(periods) and columns(groups) 

 Elements in the same group have similar chemical and physical properties 
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• Structure of an atom and energy levels 

o Building blocks for matter 
o Nucleus- neutrons( particles have no charge) and protons(positively charged 

particles) are located at the center of an atom 
o Electrons- negatively charged particles that are located outside the nucleus. 

Move around nucleus in energy levels. 
 1 energy level - 2 
 2 energy level - 8 

o Structure of an atom is the result of attraction between protons and electrons. 
o Contain equal number of protons and electrons, so charge is 0. 
 

• Ions: positive and negative, how are they formed? 
o  An atom that has lost or gained one or more electrons and carries an electric 

charge 
 

• Isotopes: what are they 
o Atoms of the same element that have different number of neutrons 
o Changing the number of neutrons can affect the stability of the nucleus (decay 

or break apart) 
o Radioactive isotopes- give off radiation when break apart 

 Half life- time it takes for half of carbon-14 to decay 
 

• Compounds and molecules, mixtures and solutions 
o Compounds- a substance that is composed of atoms of two or more different 

elements that are chemically combined ex: table salt (NaCl) 
o Properties of compounds are different from those of their individual elements 

 Hydrogen-gas 
Oxygen-gas 
H2O- water (liquid) 

o Molecules-A group of atoms held together by covalent bonds and they have no 
overall charge 

o Mixtures- a combination of substances in which the individual components retain 
their own properties. 

o Solutions- mixture in which one or more substances(solutes) are distributes 
evenly in another substance (solvent) 

 The more solute that is dissolved in a substance the greater the 
concentration or strength of the solution 

 
• Solute and solvent 

o Solvent- a substance in which another substance is dissolved 
o Solute- the substance that is dissolved in the solvent 
 

• Covalent bonds and ionic bonds 
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o Chemical bonds-Force that hold substances together 
 A partially filled energy level is not as stable as an energy level that is 

empty or completely filled 
 Become stable by either losing or gaining a electron 
 Store energy and the breaking of chemical bonds that provide energy for 

processes of growth, development, adaptation, and reproduction in living 
things 

o Covalent bonds- form when electrons are shared 
o Ionic Bonds- an electrical attraction between 2 oppositely charged 

atoms or groups of atoms called ions 
 Ion- an atom that has lost or gained one more electrons and carries and 

electrical charge 
 Metal donate electrons and nonmetals accept elections 
 Have higher melting points 
 

• Hydrogen bonds 
o Attraction of opposite charges between hydrogen and oxygen, week bond 
 

• Chemical reactions: reactant and products, formulas, symbols, subscripts 
and coefficients, equilibrium, conditions for chemical reactions 

o Occur when bonds between atoms are formed or broken, causing substances to 
combine and recombine as different molecules 

o Clues that a chemical reaction has taken place include the production of heat or 
light, and formation of a new gas, liquid, or solid 

 Metabolism- all the chemical reactions that occur within a organism 
o Written as chemical equations that use symbols and formulas 

 The number of molecules of each substance is indentified by the number 
that comes before the molecule 

  The subscript tell you how man atoms of each element are there 
 Reactants-starting substances (left side) 
 Products-substances formed during the reaction (right side) 
 Each equation must show a balance of mass which means that the 

number of atoms of each element on the reactant side must equal the 
number of atoms on the same element on the product side. 

o A reaction is at equilibrium when reactants and products form at the same rate 
o Bond energy is the amount of energy that breaks a bond 

 Energy is added to break bonds 
 Energy is released when bonds form 

o In every chemical reaction, there is a change in energy due to the making and 
breaking of chemical bonds as reactants for products 

 
• Activation energy 

o The amount of energy that needs to be absorbed to start a chemical reaction 
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• Endothermic/exothermic reactions 
o Exothermic- it releases energy in the form of heat 

 Excess energy is released by the reaction 
o Endothermic- it absorbed heat energy 

 Energy is absorbed by the reaction to make up the difference 
 

• pH: Acids and bases – scale/ions formed 
o chemical reactions can occur only when conditions are right 
o A reactions may depend on: 

 Energy availability 
 Temperature 
 Concentration of a substance 
 pH of the surrounding environment 

o pH-is a measure of how acidic or basic a solution is 
o acid- any substance that forms hydrogen ions in water 
o base- any substance that forms hydroxide ions in water 

 
 

• Enzymes, substrate, catalyst, active site, lock and key, induced fit model, 
buffers; how enzymes are named; conditions for enzyme function 

o Enzyme-type of protein found in all living things that increases the rate of 
chemical reactions-catalyst 

 Involved in almost all metabolic processes 
 Enables a molecule called substrates to undergo a chemical change and 

form a product 
 Enzymes and substrates come together (lock and key or educed fit) 
 Act on specific substrates- the reactants that bind to the enzyme 
 Catalyst- lowers activation energy and speeds up chemical reactions 
 Active site- the enzyme fits into an area that fits its shape on the 

substrate 
 When the substrate fits the active site, it causes the enzyme to alter its 

shape 
 After the reaction, the enzyme is releases and it goes back to its original 

shape 
 It can go on to carry out the same reaction again and again 
 The enzyme is not altered after a chemical reaction 
 Disruptions in homeostasis can prevent enzymes from functioning 
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 Enzymes function best in a small range of conditions 
• Changes in temperature can break hydrogen bonds 
• Function depend on structure 

 Buffers- mixtures that can react with acids and bases to keep the pH 
within a particular range 

 
• Properties of water 

o Makes up 70-95% of most organisms 
o Serves as a mean of transportation for materials in organisms 
o Water is Polar-a molecule with an unequal distribution of charge; each molecule 

has a positive end and a negative end 
 This occurs when two atoms form covalent bonds, they do not share 

electrons equally 
o Shared electrons are attracted by the oxygen atom more strongly than by the 

hydrogen atoms 
 Therefore the electrons spend more time near the oxygen atom 

o Since water is polar it attracts other polar molecules and other water molecules 
o The positively charged hydrogen atoms of one water molecules are attracted to 

the negatively charged oxygen atoms 
 Has the ability to creep up tubes because it is polar(plants) 

o Water requires more heat to increase temperature than other substances 
o Water loses a lot of hear when it cools 
o Therefore it is a good insulator and maintains a steady environment when 

conditions change 
o Water expands when it freezes 

 Because of this property ice is less dense than water and it floats. 
 

• Carbon: how many bonds it can form, types of bonds 
o Has 4 electrons available for bonding in its outer energy level 
o In order to become stable, it forms 4 covalent bonds to fill its energy level 
o Carbon can bond with other elements or with other carbon molecules 
o When each atoms shares one pair of electrons a single bong forms 
o When each atom shares two pairs of electrons a double bond forms 
o When each atom shares three pairs of electrons a triple bond forms 
o When they bond to each other they can form: 

 Straight chains 
 Branched chains 
 Rings  
 

• Isomers: Glucose and fructose 
o Compounds that have the same simple formula but different three dimensional 

structures 
 

• Monomers and polymers 
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o Monomers-A molecule that can combine with others to form a polymer. 
o Polymers(macromolecules)-large molecules formed when many smaller 

molecules bond together 
 Organized into four major groups: 

• Carbohydrates 
• Lipids 
• Proteins 
• Nucleic acids 
 

• Condensation and hydrolysis reactions 
o Condensation reactions(dehydration synthesis)- chemical reactions that make up 

polymers 
 Water is removed as a by product 

o Hydrolysis reactions-chemical reactions that break polymers 
 Water is put into the reaction 
 

• Fatty acids 
o The building blocks for lipids 
 

• Amino acid 
o Building blocks for proteins 
 

• Monosaccharide, disaccharides, polysaccharides  
o Monosaccharide- building block for carbohydrates 
o Disaccharides- two monosaccharides that bond together 
o Polysaccharides- the largest carbohydrates; polymers made of many 

monosaccharides 
 

• Organic molecules: carbohydrates, lipids, proteins and nucleic acids 
o Carbohydrates 

 Organic compound composed of carbon, hydrogen and 
oxygen 

 Used by cells to store and release SHORT TERM energy 
 Ex: glucose and fructose=sucrose 
 Made of monosaccharides 
 Polysaccharides- 

• Starch is used as food storage by plants 
• Mammals store food in their liver in the form of glycogen 
• Cellulose is in the cell wall of plants and gives structural support 

o Lipids 
 Organic compounds that have a large proportion of C-H bonds 
 Commonly called fats 
 Composed of fatty acids, glycerol, and other components 
 Insoluble in water because they are non polar 
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• No net charge therefore, they are nor attracted to water 
 Cells use lipids: 

• Energy storage 
• Isolation 
• Protective coatings 
• Major component of cell membrane(plasma membrane) 

 Most common lipid: 3 fatty acids attached to a glycerol 
 Saturated fats have only single bonds 
 Unsaturated fats have at least one double bond. 
 Polysaturated- fats with more than one double bond 

o Proteins 
 Large complex polymer made of carbon, hydrogen, oxygen, nitrogen, and 

usually sulfur. 
 Provide structure for tissues and organs, carry out cell metabolism, aid in 

the transport of oxygen 
in the blood and carry out chemical reaction. 
 Enzymes are a type of protein 
 Basic building blocks are amino acids - there are 20 amino acids 
 Amino acids link together to form proteins through peptide bonds.  

o Nucleotides 
 Complex, macromolecule that stores cellular information in the 

form of a code 
 Nucleotide- polymers made of small subunits 
 Consist of carbon, hydrogen, oxygen, nitrogen, and 

phosphorus  
 Arranged in three groups: 

• Nitrogen base 
• Sugar 
• Phosphate group 

 Ex: DNA (deoxyribonucleic acid) 
• Info in DNA contains all the instructions for making 

proteins 
• Determines how an organism looks and acts 
• Passed on from generation to generation 

 Ex: RNA(ribonucleic acid) 
• Forms a copy of DNA for use in making proteins 

• Be able to identify the organic structures of organic molecules 
o Wksht 

• Know what elements make up each organic molecule 
o Carbohydrates - Carbon, hydrogen, and oxygen 
o Lipids - Carbon and Hydrogen 
o Proteins - Carbon, oxygen, nitrogen, and usually sulfur 
o Nucleic Acids - carbon, hydrogen, oxygen, nitrogen, and 

phosphorus 
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Parts of the Cell/Cell Membrane/Transport into and out 

of the Cell Unit 
Chapter 7 
• Vocabulary - See notes/ vocab sheet 
• Notes, HW, Labs, Textbook 
• Scientists who helped develop the cell theory 

o Hooke - coined the term cells - looks like a room that monks live in  
o Leeuenhoek - first person to use the microscope (looked at water) 
o Schleiden - said that all plants are composed of cells 
o Schwann - conclusion that all animals were made of cells. All living things 

are made of cells. 
o Virchow - cells have to come from pre-existing cells 

• Cell theory: 3 parts 
1. All living organisms are composed of one or more cells. 
2. Cells are the basic unit of structure and organization of all living 

organisms. 
3. Cells arise only from previously existing cells, with cells passing copies of 

their genetic material on to their daughter cells. 
• Differences between prokaryotic and eukaryotic cells. 

 
• Organelles (their functions, what they look like, what kinds of cells they are in, 

etc..): mitochondria, chloroplast, nucleus, nucleolus, ribosomes, smooth and 
rough endoplasmic reticulum, golgi apparatus, flagella, cilia, cytoplasm, 
centrioles, centrosomes, cell wall, vesicles, vacuoles, lysosomes, cytoskeleton, 
nuclear pore 

• P. 193 text 

Complex	  Structure	  
Membrane	  bound	  organelles	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Nucleus	  
	  	  	  	  	  	  	  	  Single	  or	  multi-‐cellular	  
	  

Simple	  Structure	  	  
No	  nucleus	  

No	  membrane	  bound	  organelles	  
No	  internal	  structure	  
	  	  	  	  	  	  Small	  -‐	  ex.	  bacteria	  

Plasma	  (Cell	  Membrane)	  
Microscopic	  
Cytoplasm	  
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Within the nucleus is the site of ribosome production called the nucleolus. - Found 
in all cells  
Nuclear Pores - allow the movement of substances through it, it allows RNA to 
leave the nucleus - Found in all cells 
Centrosomes - produce microtubules - found in plant and animal cells near the 
nucleus (round shape) 
Vesicles - build lysosomes, pack in large molecules from golgi, transport large 
objects throughout the cell - Found in all Eukaryotic cells (Small blister like 
structures) 
 

 
 
 
• Parts of the chloroplast:  

 
o Stroma - liquid in cholorplast 
o Grana - stack of disks 
o Thylakoid - disk-shaped compartments, where energy from sun is trapped 

by chlorophyll  
• Mitochondria:  

o highly folded inner membrane – why is it there? - provides larger surface 
area and energy that is stored (through cellular respiration) 

• Where cellular respiration occurs? - Mitochondria 
• Where photosynthesis occurs? - Chloroplasts  
• Differences between plant and animal cells. - Both have a nucleus 
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o Plant cells have a rectangular/ square shape, a cell wall, and chloroplasts 
o Animal cells have a circular shape and no cell wall 
 

Structure/Organelle Animal Cells Plants Cells 
Cell Wall  ✔ 

Centrioles ✔  
Chloroplast  ✔ 

Cilia ✔  
Cytoskeleton ✔ ✔ 

Endoplasmic Reticulum ✔ ✔ 
Flagella ✔ ✔ 

Golgi Apparatus ✔ ✔ 
Lysosome ✔  

Mitochondrion ✔ ✔ 
Nucleus ✔ ✔ 

Plasma Membrane ✔ ✔ 
Ribosome ✔ ✔ 
Vacuole ✔ (Small) ✔ (Large) 

  
• Describe the structure of the cell/plasma membrane. (helps control what enters 

and leaves the cell) 
o 2 layers of phosolipids (bilayer) that mirror each other 
o Cholesterol - keeps it stable, prevents fatty acids from sticking together 
o Transport Proteins - move needed substances or waste materials through 

the plasma membrane, contributing to the selective permeability of the 
plasma membrane.  

 Why do some molecules pass through a membrane protein? (See 
above) 

• Carbohydrate Chains - send signals in and out of cell Phospholipids: 
o polar head - facing watery environments that are inside and outside of 

the cell 
o non-polar tail - inside 
o hydrophilic head - water loving 
o hydrophobic tails - Repelling, tending not to combine with, or incapable of 

dissolving in water. 
• Why are phospholipids arranged as mirror images of each other in the cell 

membrane? - So that the polar heads can be closest to the water molecules and 
the nonpolar tails can be farthest away from the water molecules 

• Summarize how chemical signals are transmitted across the cell membrane.-
Carbohydrate chains 

• Fluid mosaic model (plasma membrane model) - the phospholipids create a “sea” 
in which other molecules can float. This “Sea” concept is the basis for the model. 

• Selective permeability - a key property of the plasma membrane by which a 
membrane allow some substances to pass through while keeping others out. 

• How many layers are there in the plasma/cell membrane? - 2 
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• Concentration gradient - difference in concentration across a space 

• Active transport: against the concentration gradient (low to high); requires 
energy (ATP) 

• Passive transport: with the concentration gradient (high to low), not using 
energy 

• Describe passive transport. - movement of particles across the cell membrane 
without using energy.  

o Distinguish between three types of passive transport: simple diffusion, 
facilitated diffusion and osmosis. 

 Simple diffusion - the net movement of particles from an area of 
higher concentration to an area of lower concentration. 
(Controlled by temp, press., and concentration) 

• Dynamic equilibrium is reached when the diffusion of 
material into the cell equals the diffusion of material out of 
the cell 

 Facilitated diffusion - movement of materials across the 
membrane using proteins 

o Osmosis - diffusion of water across a selectively-permeable membrane  
o Solutions:  

 Isotonic - water and dissolved substances diffuse into and out of 
the cell at the same rate 
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 Hypotonic - solute concentration is higher inside the cell, water 
diffuses into the cell 

 

  
 

 
 Hypertonic - solute concentration is higher outside the cell, 

water diffuses out of the cell 
 

   
 

 What happens to a cell (animal and plant) in each of those 
solutions?  

• Isotonic - normal shape  
• Hypotonic - animal: may swell until it bursts plant: swell 

beyond normal size as press. increases. 
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• Hypertonic - animal: shrivel up as they lose water plant: as 
lose int. press., the plasma membrane shrinks away from 
the cell wall 

• Describe active transport. - the movement of particles from low concentration to 
high concentration, which is against the concentration gradient, using transport 
proteins 

o Distinguish between endocytosis and exocytosis. 
 Endocytosis - process by which the cell surrounds and takes 

particles into the cell 
 Exocytosis - secretion of material out of the plasma membrane 

• Different types of endocytosis:  
o Phagocytosis - engulfing of large or small molecules by sudopods (fake 

feet) 
o Pinocytosis - cell drinking: uptake of large molecules (some type of liquid) 
o Receptor mediated endocytosis - takes up large quantities of specific 

substances - takes extracelluar substance into cell. 
• How are endocytosis and exocytosis different than regular active transport? How 

are they different from diffusion? - Used when the substances are too large to 
move by diffusion or transport proteins 

• Transport proteins: 

 
• carrier - change shape as the diffusion process continues to help move the 

particle through the membrane 
• channel - opens and closes to allow the substance to diffuse through the plasma 

membrane  
 

• How are pumps different from channels? - Pumps are enzymes that catalyze the 

breakdown of an energy-storing molecule. The  pump (sodium 
potassium) moves three Na out of the cells and two K into the cell. The high 
level of sodium creates a concentration gradient.   
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Photosynthesis and Cellular Respiration Unit 

 
• Chapter 8 
• All vocabulary – See Notes 
• Energy: ATP, ADP, AMP; ATP cycle 
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o ATP: Adenosine Triposphate - the most important biological 

molecule that provides chemical energy.  
o ADP: Adenosine Diphosphate – a molecule formed when, ATP 

releases energy when the bond between the second and third 
phosphate groups is broken forming a molecule (ADP) and a free 
phosphate group. Energy is stored in the phosphate bond 
formed when ADP receives a phosphate group and 
becomes ATP. ATP and ADP can be interchanged by the addition 
or removal of a phosphate group.  

 Sometimes ADP becomes Adenosine Monophosphate  (AMP) 
by losing an additional phosphate group.  

o AMP: Adenosine Monophosphate – sometimes ADP becomes 
this by losing an additional phosphate group. There is less 
energy released in this reaction, so most of the energy 
reactions in the cell involve ATP and ADP.  

• *Describe how ATP works  
o ATP releases energy when the bond between the second and third 

phosphate groups is broken, forming a molecule called adenosine 
diphosphate (ADP) and a free phosphate group 

• Thermodynamics: the two laws 
o Thermodynamics - the study of the flow and transformation of 

energy in the universe.  
 The first law of thermodynamics is the law of 

conservation energy, which states that energy can be 
converted from one form to another, but it cannot be 
created nor destroyed.  

• For example, the stored energy in food is converted 
to chemical energy when you eat and to mechanical 
energy when you run or kick a ball.  
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 The second law of thermodynamics states that energy 
cannot be converted without the loss of usable energy.  

• The energy that is “lost” is generally converted to 
thermal energy. Entropy is the measure of disorder, 
or unusable energy, in a system. Therefore, the 
second law of thermodynamics can also be stated 
“entropy increases.” One example of the 2nd law is 
evident in food chains.  

• Compare and contrast heterotrophs and autotrophs. 
o Autotrophs are organisms that make their own food. 
o Heterotrophs are organisms that need to ingest food to obtain 

energy. 
• Metabolism - all of the chemical reactions in a cell.  

o A series of chemical reactions in which the product of one reaction 
is the substrate for the next reaction is called a metabolic pathway. 
Metabolic pathways include two broad types: catabolic and anabolic 
pathways.  

• Definition of anabolic and catabolic reactions and ATP synthase 
o Catabolic pathways release energy by breaking down larger 

molecules into smaller molecule.  
o Anabolic pathways use the energy released by catabolic 

pathways to build larger molecules from smaller molecules 
• Ultimate source of energy – Sunlight  

 
 
 

• Compare and contrast photosynthetic and chemosynthetic 
organisms 

o Photosynthetic o Chemosynthetic 
Light energy form the sun is 
converted to chemical energy for use 
by the cell.  
Used by plants 
Uses sunlight as energy via 
photosynthesis. This energy is made 
into glucose, which is eventually 
converted into ATP after many cycles. 
This ATP is a ready source of energy 
for the plant. 

Chemical energy is used to build 
carbon-based molecules.  
• Some organisms don’t need sunlight 

and photosynthesis as a source of 
energy and live in places that never 
get sunlight.  

Both 
Types of Cell Energy  - Together they fuel all life on earth 

•  
• Photosynthesis:  

o Equation  
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o Steps 

 Phase One: Light Dependent Reactions 
• Captures and transfers energy 
• Takes place in thylakoids  
• Water and sunlight is needed – captures energy from 

sunlight (carbon dioxide and chloroplasts are also 
needed) 

• Chlorphyll absorbs energy 
• Energy is transferred along the thylakoid membrane 

then to light-independent reactions 
• Oxygen is released 
• The light-dependent reactions include groups of 

molecules called photosystems.  
• Electron Transport 

o Light energy excites electrons in photosystem 
II and also causes a water molecule to split – 
photolysis. This releases an electron into the 
electron transport system, H+ into the 
thylakoid space, and O2 as a waste product. 
Releases electrons in electron transport 
chain.  

 The excited electrons move from 
photosystem II to an electron-
acceptor molecule in the thylakoid 
membrane. 

o The electron-acceptor molecule transfers the 
electrons along a series of electron-carriers to 
photosystem I – another electron trans. 
chain 

 Photosystem I transfers the electrons to 
a protein called ferrodoxin. 

 Ferrodoxin transfers the electrons to the 
electron carrier NADP+, forming the 
energy-storing molecule NADPH. 

 
 Phase Two: Light Independent Reactions (Calvin 

Cycle)  
• Uses energy from the first stage to make sugar 
• In Stroma 
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• In the second phase of photosynthesis, called the 
Calvin cycle, energy is stored in organic molecules 
such as glucose. 

• Six CO2 molecules combine with six 5-carbon 
compounds to form twelve 3-carbon molecules called 
3-PGA. 

• The chemical energy stored in ATP and NADPH is 
transferred to the 3-PGA molecules to form high-
energy molecules called G3P. 

• Two G3P molecules leave the cycle to be used for the 
production of glucose and other organic compounds. 

• An enzyme called rubisco converts the remaining ten 
G3P molecules into 5-carbon molecules called RuBP. 

o Why is it important?  
 Purpose of Photosynthesis = to convert sunlight 

energy to chemical energy.  
 Life is powered by sunlight. The energy used by most living 

cells comes ultimately from the sun. Plants, algae, and some 
bacteria use energy from sunlight, particularly blue and red 
wavelengths, to build molecules which later can be split 
through cellular respiration to retrieve some of that energy. 
Storing energy in molecules and then oxidizing those 
molecules to retrieve the stored energy maintains all life on 
Earth. Plants are often called ‘producers’ because they 
produce energy-storing molecules used by almost all other 
organisms on Earth. By eating plants, herbivores ‘steal’ these 
energy-storing molecules to maintain their own life 
processes. By eating animals, carnivores ‘plunder’ the 
molecules that store the energy oringinally captured by 
plants. By feeding on dead tissue, decomposers exploit 
whatever molecules remain in the dead the plants, 
herbivores, and carnivores. Ultimately, the process of 
photosynthesis is the most important chemical reaction on 
Earth. As biologists are well aware, “Roses are red, violets 
are blue. If the green plants go, then so do you!” 

• Summarize the two phases of photosynthesis:  
o light dependent - light energy is absorbed and then 

converted into chemical energy in the form of ATP an 
NADPH.  

o light independent (Calvin Cycle)  -energy is stored in molecules 
such as glucose – makes sugar. the ATP, and NADPH that were 
formed in phase one are used to make glucose. Once glucose is 
produced, it can be joined to other simple sugars to form larger 
molecules. These molecules are complex carbohydrates, such as 
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starch. The end products of photosynthesis also can be used to 
make other organic molecules such as proteins, lipids and nucleic 
acids.  

• Calvin cycle: 

 
o where does it take place? - Stroma 
o what is another name for the Calvin cycle? - light independent 

reactions 
o what are the main steps?  

• In the second phase of photosynthesis, called 
the Calvin cycle, energy is stored in organic 
molecules such as glucose. 

• Six CO2 molecules combine with six 5-carbon 
compounds to form twelve 3-carbon molecules 
called 3-PGA. 

• The chemical energy stored in ATP and NADPH 
is transferred to the 3-PGA molecules to form 
high-energy molecules called G3P. 

• Two G3P molecules leave the cycle to be used 
for the production of glucose and other organic 
compounds. 

  
• When is glucose formed in photosynthesis? – After/ end of calvin cycle 

w/ oxygen 
• Photolysis – The splitting of water with hydrogen and oxygen ions 

– during phase 1.  
• Rubisco and its role in the Calvin cycle - an enzyme that converts the 

remaining ten G3P molecules into 5- carbon molecules called ribulose 1, 
5-biphosphates (RuBP). These molecules combine with new carbon 
dioxide molecules to continue the cycle. The final step of the Calvin cycle  
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• Where does each phase of photosynthesis occur? 
o Phase 1 – Chloroplasts – Thylakoids (Chlorophyll)  
o Phase 2 -  Stroma 
 

• Structure of Chloroplast:  
o Thylakoid - flattened saclike membranes that are arranged in 

stacks. One of the main compartments essential to photosynthesis.  
(Phase 1) 

o Grana - the stacks of thylakoids 
o Stroma - the fluid compartment that is outside the grana. This is 

the location of the light-independent reactions in phase two of 
photosynthesis. One of the main compartments essential to 
photosynthesis. 

o Chlorophyll – the major pigments in plants. It absorbs most 
wavelengths of light except green.  

• The role of glucose in photosynthesis and cellular respiration – product 
of photosynthesis and reactant for cellular respiration 

• Explain the function of the chloroplast during the light reactions – 
capture light energy in photosynthetic organisms.  

 
 
 
 
 
 
 
 

• ***Diagram and explain the electron transport chain 
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•  
o Photosystem II - When water molecules split, two 

electrons are released as a waste product (photolysis) , 
releases electrons in electron transport chain 

o Photosytem I – another electron transport chain (bucket 
brigade)  

• Pigments:  
o absorption spectrum 
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o reflection – green region of spectrum, why plant pars that 

have chlorophyll appear green to the human eye. 
o ROYGBIV – Visible light spectrum 
o chlorophyll a and b – there are two types of chlorophyll. A 

absorbs darker colors. B absorbs lighter colors.  
• What are some of the alternatives to photosynthesis? -  C4 and CAM 
• What do C4 and CAM plants do? 

o C4 – fix carbon dioxide in to 4-carbon compound instead of 
3 carbons compounds like the cycle. Minimizes water loss, 
keep stomata (Pores) closes. Ex – sugar cane, corn. 

o CAM – CO2 enters the leaves only at night when it is cooler 
and more humid during the day CO2, enters the Calvin 
Cycle. Occurs in water conserving plants. Ex – cactus, 
orchids, pineapple.  

• Cellular Respiration:  
o Equation 

 
o why is it necessary?  - The function of cellular respiration is to 

harvest electrons from carbon compounds, such as glucose 
and use that energy to make ATP.  ATP is used to provide 
energy for cells to do work.  
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• Cellular respiration steps:  

 
o Glycolysis - the process when glucose is broken down in the 

cytoplasm  

o 
Krebs cycle (citric acid cycle) - (or tricarboxylic acid (TCA) 
cycle) series of reactions in which pyruvate is broken down 
into carbon dioxide.  
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o electron transport chain 

• Where does each step in cellular respiration occur? 
o Glycolysis – in cytoplasm ANAEROBIC 
o krebs cycle (citric acid cycle) – in mitochondria - AEROBIC 
o electron transport chain – along mitochondrial membrane 

AEROBIC 
• What is the final electron acceptor in the electron transport chain of 

cellular respiration? - Oxygen 
• NADP+/NADPH – what is the role of these electron carriers? 
• ***Compare and contrast photosynthesis and cellular 

respiration.  
o Photosynthesis  o Cellular Respiration 

• Produces glucose and oxygen 
• Only plant cells 
• Requires sunlight 
• Requires chloroplasts and 

chlorophyll 
• Requires Carbon Dioxide and 

water 
• Carbon dioxide taken in, (oxygen 

out ) 

• Produces CO2 and Water 
• Animal and plant cells 
• Requires mitochondria, oxygen 

and glucose  
• Breaks down glucose – energy 

released 
• Doesn’t require sunlight 
• Oxygen taken in, (Carbon 

Dioxide out ) 
The process by which mitochondria 
break down food molecules to 
produce ATP organisms   

Both 
Important processes that cells use to obtain energy 
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• How many ATPs are formed in cellular respiration? 36 
• What about fermentation? 2 ATP 
• What does net gain mean? - overall gain including what left cell 
• Anaerobic/aerobic processes 

o Anaerobic – no oxygen is required 
o Aerobic – require oxygen 

• Fermentation: lactic acid/alcoholic – compare and contrast 
o Lactic Acid o Alcoholic 

 
Enzymes convert the pyruvate made 
during glycolysis to lactic acid. This 
involves the transfer of high-energy 

 
occurs in yeast and some bacteria. The 
picture above show the chemical reaction 
that occurs during alcohol fermentation 
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electrons and protons from NADH. 
Skeletal muscle produces lactic acid 
when the body cannot supply 
enough oxygen, such as during 
periods of strenuous exercise. When 
lactic acid builds up in muscle cells, 
muscles become fatigued and might 
feel sore. Lactic acid also is 
produced by several microorganism 
that often are used to produce many 
foods, including cheese, yogurt, and 
sour cream.  

when pyruvate is converted to ethyl 
alcohol and carbon dioxide. Similar to 
lactic acid fermentation, NADH donates 
electrons during this reaction and NAD+ 
is regenerated.   

Both 
Types of Fermentation – an anaerobic process  - occurs when oxygen is not 

available 
 for cellular respiration  

 
                       With oxygen                               cellular respiration 

glycolysis  
 

                                      without oxygen             fermentation 
 
 
 
 

 
• Compare and contrast cellular respiration and fermentation 

o Cellular Respiration o Fermentation 
Oxygen – 36 ATP 
The process by which mitochondria 
break down food molecules to produce 
ATP organisms  

2 ATP – Not enough Oxygen 

Both 
Both Cell Processes  

 
 
Mitosis and Meiosis Unit 

• Sections in the textbook: Chapter 9 and 10.1 
• All vocabulary words – See Notes 
• Binary fission and asexual reproduction  
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o What is binary fission? – the asexual reproduction of a prokaryotic cell 
by division into two roughly equal parts (two daughter cells) genetically 
identical to the parent cell; uses less energy than mitosis.   

o Be able to diagram and explain binary fission. 

 
o What is the difference between asexual and sexual reproduction? 

 Asexual – the organism inherits all of its chromosomes from a 
single parent. Therefore, the new individual is genetically 
identical to its parent and any other offspring produced, barring 
any mutations. Bacteria reproduce asexually.  

 Sexual – the organism inherits half of its chromosomes from its 
father, and the other half from its mother.  

 Bacteria reproduce asexually, whereas most protists reproduce 
both asexually and sexually. Many plants and many of the more 
simple animals can reproduce both asexually and sexually, 
compared to more advanced animals that reproduce only sexually.  

o What kind of cells go through binary fission? - Prokaryotes 
o Binary fission and mitosis are both asexual – both produce daughter cells 

genetically identical to the parent cell. They are both asexual 
reproduction. Binary fission occurs in prokaryotes, while mitosis occurs 
in eukaryotes. Mitosis splits by binary fission. Binary fission uses less 
energy than mitosis.  

• Why does a cell need to divide? – As a cell grows, it’s volume increases faster 
than it’s surface area – therefore cells might have a hard time moving nutrients 
into and out of the cell.  

o Surface Area to Volume Ratio – diffusion over large distances is slow; 
smaller cells function better 

o Reasons – communication is better in a small cell 
• Identify the phases of mitosis and be able to describe the phases:  

o Prophase - the first stage of mitosis and the longest phase. In this stage, 
the cell’s chromatin tightens, or condenses into chromosomes. In 
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prophase, the chromosomes are shaped like an X as shown in the picture 
above. At this point, each chromosome is a single structure that contains 
the genetic material that was replicated in interphase.   

o Metaphase - the sister chromatids are pulled by motor proteins along the 
spindle apparatus toward the center of cell and line up in the middle, or 
equator of the cells. Mitosis is one of the shortest stages of mitosis, but 
when completed successfully, it ensures that the new cells have accurate 
copies of the chromosomes.  

o Anaphase - the chromatids are pulled apart during the 3rd stage of 
mitosis. In anaphase, the microtubules of the spindle apparatus begin to 
shorten. This shortening pulls at the centromere of each sister 
chromatid, causing the sister chromatids to separate into two identical 
chromosomes. All of the sister chromatids separate simultaneously, 
although the exact mechanist that controls this is unknown. At the end of 
anaphase, the microtubules, with the help of motor proteins, move the 
chromosomes toward the poles of the cells.  

o Telophase - the last stage of mitosis during which the chromosomes 
arrive at the poles of the cell and begin to relax or decondense. Two new 
nuclear membranes begin to form and the nucleoli reappear. The spindle 
apparatus disassembles and some of the microtubules are recycled by the 
cell to build various parts of the cytoskeleton. Although the four stages of 
mitosis are now complete and the nuclear material is divided, the process 
of cell division is not yet complete. 
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• Identify the phases of meiosis and be able to describe the phases:  

o Meiosis 1  
 Prophase 1 – (Diploid cell) chromosomes pair with their 

homologous chromosomes and form a tetrad. Crossing over also 
occurs.  

 Metaphase 1 - Homologous chromosomes line up in the middle of 
the cell. Spindle fibers attach to the chromosomes.  

 Anaphase 1 – Spindle fibers pull homologous chromosomes 
toward opposite ends of the cell. 

 Telophase 1(And Cytokinesis) – Nuclear membrane starting to 
reform. One cell begins to separate into 2 cells. Produces two 
haploid cells.  

o Meiosis 2 (II) 
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 Prophase 2 – (2 haploid cells.) Half of the number of 
chromosomes from the original cell.  

 Metaphase 2 – chromosomes line up in the center of the cell 
(similar to how they line up in mitosis). 

 Anaphase 2 – Sister chromatids separate. Move to opposite ends 
of the cell. 

 Telophase 2 (And Cytokinesis) – 4 haploid cells formed 

 
• What is the difference between mitosis and meiosis? 

o Which one occurs in somatic cells? - Mitosis 
o Which one occurs to produce gametes? What are gametes? – Meiosis. 

Gametes are sex cells that have half the number of chromosomes. 
Although the number of chromosomes varies form one species to 
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another, in humans each gamete contains 23 chromosomes. The symbol n 
can be used to represent the number of chromosomes in a gamete.  

o Know the difference between sperm and egg – 
spermatogenesis/oogenesis 

 Spermatogenesis: The formation of male gametes, they are 
haploid gametes called sperm, which are produced by meiosis. 

 Oogenesis: The formation of female gametes, mature eggs or ova. 
The cell divisions at the end of meiosis I and I are uneven – this 
happens that way the one cell that becomes the egg receives most 
of the cytoplasm. The other three cells that are produced during 
oogensis are called polar bodies and they do not have a role in 
reproduction.  
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• What is a zygote? When does it form? – A fertilized egg formed in meiosis.  

 
 
 



 44	  

• Cell Cycle:  
o Interphase – made up of three parts; the stage during which the cell 

grows, carries out cellular functions, and replicates. 
 G1: Gap 1 – Cell spends a lot of time in this phase, growing 

occurs and cell caries out its functions 
 S: Synthesis – DNA replication (copy) 
 G2: Gap 2 – More replication 

o Mitosis – Division of nucleus and nuclear material Has 4 stages – 
prophase, metaphase, anaphase, and telophase.  

o Cytokinesis – cytoplasm divides, producing two new cells.  

 
 What is the difference between plant and animal cell cytokinesis 

• Animal cells – the cell membrane punches inward until 
there is a division of the cytoplasm of almost 2 equal parts.  

• Plant cells – a cell plate forms and it gradually develops 
into a separating membrane and the cell wall start to be 
seen in the cell plate.   

 What is G0? – Some cells that don’t divide. They cannot be 
replaced (and you are born with them). Example – Brain cells 

 Do all cells go through the cell cycle at the same pace? – No  

 



 45	  

 
• Cell Cycle checkpoints: - has built in checkpoints that monitor the cycle and can 

stop it if something goes wrong. 

 
o When do they occur? – 

 near the end of G1 – stage monitors for DNA damage and can 
stop the cycle before entering the S stage of interphase 

 During S 
 After DNA replication in the G2 stage 
 Mitosis 

o Why do they occur? – to stop it if something goes wrong 
o What happens during them? – see above 

• What are telomeres? – at the end of chromosomes. They contain DNA that does 
not code for a gene.  

• What are autosomes and sex chromosomes?  
o Autosomes: 44 autosomes, 22 pairs – Chromosomes numbers 1 to 22. 

Aren’t sex chromosomes.  
o Sex Chromosomes: humans bond 2 sex chromosomes, x or y. Female- xx, 

Male - xy 
• Centrioles: Two small structures in the cytoplasm that are bear the nuclear 

envelope, they separate and go to opposite pole or ends of the nucleus.  
o What types of cells do they occur in? – Animal and most protist cells 
o What is their association with asters? What are asters? – Centrioles 

migrate to the ends, or poles, of the cells. Coming out of the centrioles 
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are yet another type of microtubule called aster fibers, which have a star 
like appearance.  Spindle Apparatus – the whole structure, including the 
spindle fivers, centrioles, and aster fibers.  

 
o What are spindles? Where do they originate in plants and animals? – 

microtubule structure that helps to pull the chromosome apart. Spindle 
fibers form during prophase.  

• Centromeres: 
o What are centromeres? - the structure at the center of the chromosome 

where the sister chromatids are attached. Where are they found? - center 
of the chromosome 

o What are they used for? - This structure is important because it ensures 
that a complete copy of the replicated DNA will become part of the 
daughter cells at the end of the cell cycle. 

• Chromatin and Chromosomes: 

 
o What is the difference between the two?  

 Chromatin is the relaxed form of DNA in the cells nucleus (DNA 
plus protein (histones)) 

 Chromosomes – Structures that contain the genetic material that 
is passed from generation to generation. (Condense at the 
beginning of mitosis. DNA wraps around proteins histones that 
condense it) 

o When is chromatin present? - Interphase 
o When are chromosomes present? – Mitosis  
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o What is the difference between an unreplicated chromosome and a 
replicated chromosome? – Single chromosome, double chromosome 

o What are sister chromatids? – held together by a centomere 
• Levels of Biological Organization: cells, tissues, organs, organ systems, 

organisms 
• Cancer: 

o What are the causes of cancer? - the uncontrolled growth and division of 
cells – a failure in the regulation of the cell cycle. When unchecked, 
cancer cells can kill an organism by crowding out normal cells, resulting 
in the loss of tissue function.  

o How can you prevent cancer? –  
 Stay out of sun, don’t smoke or be around people that do, stay 

away from asbestos 
 the tumors could be removed if it hasn’t spread but if it has 

spread, you should leave the primary tumor in.  
o What are carcinogens? - substances and agents that are known to cause 

cancer 
o What does metastasize mean? – spread of cancer from the primary site to 

other parts of the body 
o What is a tumor? – masses of cells  
o What are the two types of tumors? 

 Benign (ben-good): are noncancerous tumors and does not spread 
to healthy tissue or other parts of the body. 

 Malignant (mal-bad): are cancerous tumors that invade and 
destroy surrounding tissue.  

o What is cyclin? - proteins that bind to enzymes called cyclin-dependent 
kinases 

 Cyclin-dependent kinase (CDKs) – enzymes that cyclin binds to in 
the stages of interphase and mitosis to start the various activities 
that take place in the cell cycle. Different cyclin/CDK 
combination control different activities at different stages in the 
cell cycle. The picture above illustrates where some of the 
important combinations are active.  

• What is the difference between haploid and diploid? 
o Haploid – a cell with n number of chromosomes. Haploid comes from the 

Greek word haploos, meaning single.  
o Diploid – a cell that contains 2n number of chromosomes 

• What are homologous chromosomes? - the chromosomes that make up a pair, 
one chromosome from each parent.  

o Why do somatic (body) cells have homologous chromosomes? – same 
size/length, same centromere position, usually contain genes for the 
same trait 

• How many chromosomes does a human have? How many pairs of chromosomes? 
– 46, 23 pairs 

• What is crossing over? - a process during which chromosomal segments are 
exchanged between a pair of homologous chromosomes. Genetic variation 
increases because of it.  

o When does it happen? – Prophase I 
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• Compare mitosis and meiosis. – See chart above 
 
DNA and RNA Unit 

• Chapter 12 
• Vocabulary -Notes 
• What experiments led up to the discovery of DNA being the 

hereditary material?  
o The discovery that DNA is the genetic code involved many 

experiments. 
 Experiments by Griffith, Avery, Hershey and Chase, 

Watson and Crick. 
o Proteins thought to be genetic material before discovery. 

• Know what the following scientists did: Griffith, Avery, Hershey and 
Chase, Watson and Crick, and Rosalind Franklin 
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• Know the scientists and what they did to determine that DNA was 

the heredity molecule and the scientists that discovered the 
structure of DNA. 
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• Bacteriophage – used by Hershey and Chase, a type of virus that 
attacks bacteria. In their experiment the bacteriophage was made of 
DNA and protein.   

• Nucleotides: the different kinds for DNA and RNA 
o There are 4 different kinds of nucleotides – the only 

difference is the type of nitrogenous base: thymine, 
adenine, cytosine, and guanine. In RNA there is Uracil 
instead of thymine.  

• What are the base-pairing rules? 
o DNA 

 Adenine pairs with Thymine 
 Guanine pairs with Cytosine 

o RNA – no Thymine, but Uracil 
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 Adenine pairs with Uracil  
 Guanine pairs with Cytosine 

• Hydrogen bonding: double and triple bonds 
o Adenine pairs with Thymine forming a double hydrogen bond 
o Cytosine pairs with Guanine forming a triple hydrogen bond 
o What is the structure of DNA? 

	  	  	  	  	  	  	  	    
o DNA – 3 parts 

 Phosphate group 
 Sugar (dexoyribose) 
 Nitrogenous bases (A,T, G, and C) 

• How does the structure of DNA enable it to reproduce itself 
accurately? 

o Each strand acts as a template for building a new identical 
strand of DNA with the help of many enzymes.  

• Semi-conservative – only half of the original DNA molecule is 
conserved in each new strand. In DNA replication there are two 
identical copies (strands) of DNA, Each new molecule consists of a 
new and original strand.  

• How does replication occur? What are the steps? 
• Main Idea – DNA replicated by making a strand that is complementary to 

each original strand.  
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• Helicase and ligase 
o Helicase – unwinds the DNA Double Helix and breaks the 

hydrogen bonds between each nitrogenous base this splitting 
the molecule into two. The splitting region is called the 
replication fork (origin of replication). Since DNA is so big, 
multiple origins of replication (helicase) are formed to speed up 
replication.  

o Ligase – an enzyme that bonds or glues segments (Okazaki 
fragments) together 

• Okazaki fragments – In DNA replication, one strand, the leading 
strand, is made continuously, the other is built in fragments called 
Okazaki fragments, which are bonded by ligase. 

• DNA orientation (5’ and 3’) – DNA polymerase always moves along 
the original DNA in the 3’ to 5’ direction. 
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• DNA replication 

 
• DNA polymerase – In DNA replication, 2 enzymes of DNA polymerase 

attach to each strand and move along the molecule, base by base, 
adding the appropriate nitrogenous bases each time (A w/T and C w/ 
G).  

• Prokaryotic replication -  
• RNA polymerase – transcription requires this enzyme, which is similar 

to DNA polymerase. During transcription, RNA polymerase binds to 
DNA and separates the DNA strands. RNA polymerase then uses one 
strand of DNA as a template from which nucleotides are assembled 
into a strand of RNA.  

• Central Dogma  
                Transcription       Translation 

o DNA               RNA               Protein  
 
 

 
      
                  Replication 

• Introns and exons 
o Introns – the DNA of eukaryotic cells contain these gene 

sequences of nucleotides, which are not involved in the coding 
for proteins.  

o Exons – the DNA sequence that code for proteins, because 
they are expressed in proteins.  

• What are the differences between DNA and RNA? 
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1. RNA has ribose, while DNA has Dexoyribose. 
2. RNA has Uracil, while DNA has Thymine. 
3. RNA is a single stranded nucleic acid, while DNA DNA is double 

stranded.  
 
 
What are the steps involved in protein synthesis? (See Below) 
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• What are the different kinds of mutations?  
o Gene mutations – changes in single genes: 
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 Point mutations – changes that involve one or few 
nucleotides because they occur at a single point in the 
DNA. 

• Substitutions – one base changed to another bases 
in the DNA sequences 

 Frameshift mutations – shift the reading frame of the 
DNA. They can then change every amino acid that follows 
the point of the mutation and change the protein that is 
produced.  

• Insertions – base inserted in the DNA sequence.  
• Deletions - base removed from the DNA sequence.  

o Chromosomal – in whole chromosomes:  
 Translocation – part of chromosome breaks off and 

attaches to another chromosome.  
 Duplications – produces an extra copy of part of a 

chromosome. 
 Deletion – loss of a part of a chromosome. 
 Inversion – reverses the direction of part of a 

chromosome.  
• What are the effect of different kinds of mutations on cells and 

organisms? 
o Substitutions usually affect one amino acid, while insertions and 

deletions have much more drastic effects b/c 
 They could affect more than one amino acid. 
 Stop codon is still correct in substitution.  
 Maybe the same amino acid might result 
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• Double helix – the structure of DNA, a twisted ladder shape, 

formed by two strands of nucleotides twisted around each other. 

 
• Purines and Pyrimidines – Because a pyrimidine (Single ring) pairs 

with a purine (double ring), the helix has a uniform width. (T w/ A 
and C w/ G) 
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o Purine – double ring 
o Pyrimide – sing ring 

• Structure of a nucleotide – 

 
 

 
 
 
 
 
 
 
 

• RNA:  

 
o Messenger (mRNA) – contains the instructions for assembling 

amino acids into proteins. It is the copy of DNA that goes to 
the ribosome. 
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o Ribosomal (rRNA) – makes up ribosomes.  
o Transfer (tRNA) – transfers each amino acid to the ribosomes 

during the construction of a protein.  
• Transcription and translation 

o Transcription – the process by which RNA is made from DNA. 
It occurs in the nucleus. It requires RNA polymerase. Example 
TAC becomes TUG.  

o Translation – the decoding of an mRNA message into  a 
polypeptide/protein. It takes place in the ribosome. mRNA has 
to attach to the ribosome, which is located in the cytoplasm of 
the cell. Translation happens when the mRNA molecule attached 
to the ribosome, as each of the codons is read the proper amino 
acid is brought to the ribosome by tRNA. Example AUG: Amino 
Acid Sequence – Met, tRNA anticodon – UAC. 

• Codons and anticodons 
o Codon – the genetic code is read three letters at a time. Each 

three-letter combination called a codon. Each codon specifies a 
single amino acid that is to be added to the polypeptide.  

o Anticodon – tRNA has three unpaired bases called anticodons 
in addition to one amino acid. Anticodons are complementary to 
one mRNA codon. Ex. Codon: AUG – Anticodon: UAC 

• Mutagens – substances, which cause mutations such as chemicals and 
radiation mutations.  

• DNA  RNA  Protein – Central Dogma 
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Final	  Exam	  Study	  Guide:	  2nd	  Semester	  
	  
• Genetics	  Unit	  
• Gene	  Technology	  Unit	  
• Evolution	  Unit	  
• Classification	  Unit	  
• Primate/Human	  Evolution	  Unit	  	  

	  
Genetics Unit 

 
This is a general list of the material that will be covered on the test. Please make 
sure that you study all the notes from class (the ones I gave you and the ones 

that you took yourself); study the labs and you read the textbook and are able to 
do the questions in the textbook. 

 
• Chapters 10.2-10.3 and Chapter 11 
• Know the Vocabulary  
• Know about Mendel and his experiments 

o  Explained how a dominant allele can mask the presence of a 
recessive allele  

o Mendel began the study of genetics – his experiments with garden 
pea plants gave insight into the inheritance of traits.  

o Mendel developed the law of segregation and the law of 
independent assortment 

• P generations, F1 and F2 generations 
o What does the P and F stand for? 

 P – Parent Generation: Green-seed plant and yellow-seed 
plant 

 F – Filial (1st and 2nd):  
• F1 – All yellow seeds 
• F2 – 3:1 ratio of yellow to green seeds 

• Know the parts of the flower 
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• Know how to do monohybrid and dihybrid crosses and how they are 
different 

o Monohybrid – a cross that involves hybrids for a single trait  
o Dihybrid – heterozygous for both traits (two or more traits in the 

same plant)  
o Phenotypic and genotypic ratios 

 Larger number is first for phenotypic, for genotypic it 
is homozygous dom., heterozygous dom, and 
homozygous recessive.  

o Law of independent assortment is best seen through a dihybrid 
cross 

• Know the law of segregation and the law of independent assortment and 
how they are different 

o Law of segregation – states that the two alleles for each trait 
separate during meiosis. During fertilization, two alleles for that 
trait unite.  

o Law of independent assortment – states that a random distribution 
of alleles occurs during gamete formation. Genes on separate 
chromosomes sort independently during meisosis.  

• Know the difference between a phenotype and genotype 
o Genotype – the organisms allele pairs (Yellow seeds YY or Yy) 
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o Phenotype – the outward expression of an allele pair (Genotype 
yy will have phenotype of green seeds)  

• Know how to do punnett squares and probability questions: testcross 
(between unknown and recessive), dihybrid, monohybrid, etc… 
 
 
 

• Know how to read and interpret a pedigree – Male square, female 
circle 

 
o Dominant- nothing 
o Carrier – half and half 
o Recessive - shaded 
o Sex-linked – circle in center 
o (Blood types -)  

• Incomplete dominance – what is it? Know how to figure out problems  
o Heterozygous phenotypes is an intermediate phenotype 

between two homozygous phenotypes  
o Problems have three things such as Red, pink, and white 

• Codominance – sickle cell is an example 
o Both alleles are expressed in the heterozygous condition.  
o Why is being heterozygous for sickle cell a benefit? - Having sickle-

cell disease would be advantageous to a person living in central 
Africa. Scientists have discovered that those who are heterozygous 
for the sickle-cell trait also have a higher resistance to malaria. 
The death rate due to malaria is lower where the sickle-cell 
trait is higher. Because less malaria exists in those areas, 
more people live to pass on the sickle-cell to offspring. 
Consequently, sickle-cell disease continues to increase in 
Africa.  

• Multiple alleles – blood types is an example 
o Forms of inheritance determined by more than 2 alleles 

• Sex-linked traits and how to determine sex 
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o Sex chrom. – X and y – XX is fem. AND XY male.  
o Sex-linked traits – traits controlled by genes located on the X 

chromosome 
o Corlor blindess- x chrom 

• Polygenic inheritance – eye color, hair color and skin color are examples 
o Polygenic traits – he interaction of multiple pairs of genes 

• Know about environmental influences on gene expression and epistasis 
o Epistasis – 1 allele hiding effect of another allele 
o Twin studies help to differentiate the effect of genetic and 

environmental influences. Identical twins are genetically the same. 
If a trait is inherited, both identical twins will have the same trait. 
Scientists conclude that traits that appear frequently in identical 
twins are at least partially controlled by heredity. Also, scientists 
presume that traits expressed differently in identical twins are 
strongly influenced by the environment. The percentage of twins 
who both express a given trait is called a concordance rate. A large 
difference between fraternal twins and identical twins shows a 
strong genetic influence.  

• Know about human blood types and how to do blood typing problems and 
pedigrees 

• Know how to read a karyotype: determine the sex of a person and if they 
have a chromosomal disorder 

o A micrograph with homologous chromosomes arranged in 
decreasing size 

o Sex – if says XX=female, XY=male.  
o Chromosmal disorder – extra copies of chromosomes or missing 

parts 
• Know what nondisjunction is, how it can occur and how you can tell that it 

has occurred 
o Cell division during which sister chromatids fail to sep. properly. 
o It can occur in both autosomes and sex chroms.  
o It can occur in Meiosis I and II 
o You can tell b/c the resulting gametes will not have the correct # of 

chromosomes.  
• Know the difference between homozygous and heterozygous 

o Homozygous – an organism w/ 2 of the same alleles for a particular 
trait. (Yellow seed plans are YY and green seed plants are yy) 

o Heterozygous – an organism w/ 2 different alleles for a particular 
trait (Yy) When alleles are present in the heterozygous state, the 
dominant trait will be observed.  

• Know what a carrier is – an individual who is heterozygous for a recessive 
disorder.  

• What are autosomes? – 22 pairs of chromosomes not X and Y, not sex 
chromosomes 
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• Define: alleles, dominant/recessive, fertilization, gamete, genetics, 
heredity, hybrid, pollination, trait, egg, sperm and zygote   

• Gene linkage and polyploidy – the linkage of genes on a chromosome 
results in an exception to Medel’s law of independent assortment b/c 
linked genes usually do not segregate independently. Linked genes can 
separate during crossing over. 

o Polyploidy – occurrence of 1 or more extra sets of all 
chromosomes in an organism 

• Fetal testing 

	  The benefits of fetal testing might be that the parents find out whether 
they are carriers of a genetic disorder.  Also, they could find out the 
chromosomal status of their developing baby, known as the fetus, and 
whether there are chromosome or genetic abnormalities. There could be 
a diagnosis of certain genetic defects or other defects. Also, it checks for 
fetal blood problems and oxygen levels, and medications can be given to 
the fetus before birth. The risks might be that there is discomfort for the 
expectant mother, a risk of infection, a risk of miscarriage, a risk of 
newborn limb defects, a risk of bleeding from the sample site, amniotic 
fluid might leak, and a risk of fetal death. 
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Gene Technology Unit 
 

• Chapter 13 
• All vocabulary – Textbook Printouts 
• Selective breeding – the process by which desired traits of certain plants 

and animals are selected and passed on to their future generations. 
o Produces organisms with desired traits 
o Increasing the frequency of certain alleles in a population is the 

essence of genetic technology.  
o Through the processes of hybridization and inbreeding, desired 

traits can be passed on to future generations.  
• Why is selective breeding used? – to have organisms with desired traits 

o Dog breeding – to do certain tasks, be a show dog – nicest coat 
and teeth 

o Horses – for racing and showing 
o Example: In 1947, cows were producing 4997 pounds of milk on 

average, but because of selective breeding in 1997 the average 
went up to 16, 915 pounds of milk in a year 

• Inbreeding - the process, in which two closely related organism are bred 
to have the desired traits and to eliminate the undesired ones in future 
generations.  

o Mating between closely related individuals, 
 Ensures that the organisms are homozygous for most traits. 

o Why would breeders do this? 
 To make sure breeding is pure and the organism has 

desired traits. 
o Can bring out harmful recessive traits because 2 individuals are 

closely related and can both carry a harmful allele. 
 Example: Horses and dogs are organisms that breeders 

have developed as pure breeds through inbreeding. 
• Compare inbreeding with hybridization.	   

o Inbreeding is the process in which two closely related organisms 
are bred to have the desired traits and to eliminate the undesired 
ones in future generations. It creates pure breeds. A disadvantage 
of inbreeding is that harmful recessive traits also can be passed 
onto future generations. Inbreeding increases the chance of 
homozygous recessive offspring. If both parents carry the recessive 
allele, the harmful trait likely will not be eliminated.  

o Hybridization produces organism with desired/specific traits from 
parent organisms with different traits. Traits are selected that will 
give hybrid organisms a competitive edge such as more disease-
resistant, able to produce more offspring, or grow faster. A 
disadvantage is that it is time consuming and expensive. The 
advantages sometimes outweigh the disadvantages.  

• Genetic Engineering and recombinant DNA 
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o Genetic Engineering – technology that involves manipulating the 
DNA of one organism in order to insert exogenous DNA (the DNA 
of another organism.)   

 Example: Researchers have inserted a gene for a 
bioluminescent protein called green fluorescent protein 
(GFP) into various organisms. GFP, which is a substance 
naturally found in jellyfishes that live in the north Pacific 
Ocean, emits a green light when it its exposed to ultraviolet 
light.  

o Recombinant DNA - newly generated DNA molecule, with DNA 
from different sources / DNA from different sources combined 
together 

 When DNA fragments have been separated by gel 
electrophoresis, fragments of a specific size can be removed 
from the gel and combined with DNA fragments from another 
source.  

 Recombinant DNA technology has revolutionized the way 
scientists study DNA because it enables individual genes to 
be studied.  

 Large quantities of recombinant DNA molecules are needed 
in order to study them. A carrier, called a vector, transfers 
the recombinant DNA into a bacterial cell called the host cell. 
Plasmids and viruses are commonly used vectors.  

 Enables individual genes in DNA to be studied 
 Circular DNA, called plasmids are in bacteria and yeast, 

they can be used to transfer recombinant DNA. 
 If you want to make a large amount of recombinant 

plasmids, mix bacterial cells with recombinant DNA and 
some bacterial cells might take up the recombinant 
plasmid DNA through a process called transformation. 

• How can genetic engineering improve human health?/ How does genetic 
engineering manipulate DNA? 

o These genetically engineering organisms are used in various 
processes, such as studying the expression of a particular gene, 
investing cellular processes, studying the development of a certain 
disease, and selecting traits that might be beneficial to humans. 

o These genetically engineering organisms are used in various 
processes, such as studying the expression of a particular gene, 
investing cellular processes, studying the development of a certain 
disease, and selecting traits that might be beneficial to humans.  

• Compare and contrast selective breeding and genetic engineering 
o You have learned that selective breeding is used to produce plants 

and animals with desired traits. Genetic engineering can be used to 
increase or decrease the expression of specific genes in selected 
organisms. It has many applications from human health to 
agriculture.  
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• Genome  
o An organism’s genome is the total DNA present in the nucleus 

of each cell. Genomes, such as the human genome, can contain 
millions and millions of nucleotides. In order to study a specific 
gene, DNA tools can be used to manipulate DNA and to isolate 
genes from the rest of the genome. 

• Restriction enzymes 
o Some types of bacteria contain powerful defenses against viruses.  
o These cells contain proteins called restriction enzymes that 

recognize and bind to specific DNA sequences and cleave the 
DNA within that sequence. A restriction enzyme, also called an 
endonuclease, cuts the viral DNA into fragments after it enters the 
bacteria. Since their discovery in the late 1960s, scientists have 
identified and isolated hundreds of restriction enzymes. Restriction 
enzymes are used as powerful tools for isolating specific genes or 
regions of the genome. When the restriction enzyme cleaves 
genomic DNA, it crates fragments of different sizes that are unique 
to every individual. 

o EcoRI - A restriction enzyme used widely by scientists is EcoRI. As 
shown in figure 13.4 below, EcoRI specifically cuts DNA 
containing the sequence GAATTC. The ends of the DNA fragments 
created by EcoRI are called sticky ends because they contain 
single-stranded DNA that is complementary. The ability of some 
restriction enzymes to create fragments with sticky ends is 
important because these sticky ends can be joined together with 
other DNA fragments that have complementary sticky ends. 

 
• Gel electrophoresis and DNA Fingerprinting (See Gel ?s and 

Fingerprinting Notes) –  
o Gel electrophoresis – An electric current is used to separate the 

DNA fragments according to the site of the fragments in a process 
called gel electrophoresis.  
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 The figure 13.5 below shows how the DNA fragments are 
loaded on the negatively charged end of a gel. When an 
electric current is applied, the DNA fragments move toward 
the positive end of the gel. The smaller fragments move 
further faster than the larger ones. The unique pattern 
created based on the size of the DNA fragment can be 
compared to known DNA fragments for identification. Also, 
portions of the gel containing each band can be removed for 
further study. 

 
o DNA Fingerprinting – involves separating these DNA fragments 

using gel electrophoresis in order to observe the distinct banding 
patterns that are unique to every individual.  

• How do forensic scientists use DNA Fingerprinting? - Forensic scientists 
use DNA fingerprinting to identify suspects and victims in criminal cases, 
to determine paternity, and to identify soldiers killed in war. 

 
• Know how to read a DNA Fingerprint. – See Notes/?s 
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• Plasmids - small, circular, double-stranded DNA molecules that occur 
naturally in bacteria and yeast cells – can be used as vectors because 
they can be cut with restriction enzymes, If a plasmid and a DNA fragment 
obtained from another genome have been cleaved by the same restriction 
enzyme, the ends of each DNA fragment will be complementary and can 
be combined, as shown in Figure 13.6 below.  

o (An enzyme normally used by cells in DNA repair and replication, 
called DNA ligase, joins the two DNA fragments chemically. Ligase 
joins DNA fragments that have sticky ends as well as those that 
have blunt ends.) 

 
• Transformations 

o To make a large quantity of recombinant plasmid DNA, bacterial 
cells are mixed with recombinant plasmid DNA.  

o Some of the bacterial cells take up the recombinant plasma 
DNA through a process called transformation, as shown in 
Figure 13.7 below. Bacterial cells can be transformed using 
electric pulsation or heat Recall that all cells, including bacterial 
cells, have plasma membranes. A short electric pulse or a brief rise 
in temperature temporarily creates openings in the plasma 
membrane of the bacteria. These temporary openings allow small 
molecules, such as the recombinant plasmid DNA, to enter the 
bacterial cells. The bacterial cells make copes of the recombinant 
plasmid DNA during cell replication.  
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• Cloning – large numbers of identical bacteria, each containing the inserted 

DNA molecules, can produce through this process called cloning.  
o Two types of cloning 

 Reproductive – animal or person in cloned 
 Therapeutic – spare parts that help the sick are cloned 

o Dolly cloned sheep, was 1st clone – some  
o Are ethical issues w/ cloning – try to create perfect human, against 

nature  
o Pigs can be genetically modified to produce organs for humans 
o Environment can affect how clone acts or appears – UV Rays effect 

this 
o Identical twins = clones 

• How does cloning occur? – see above 
• PCR (sheet)– Once the sequence of the DNA fragment is known, a 

technique called the polymerase chain reaction that can be used to make 
millions of copies of a specific region of a DNA fragment. PCR is 
extremely sensitive and can detect a single DNA molecule in a sample. 
PCR is useful because this single DNA molecule then can be copied, or 
amplified, numerous times to be used for DNA analysis. Below in Figure 
13.9 are the steps of PCR. 

o Millions of copies of DNA would be needed at a crime scene – need 
to do DNA analysis 
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• Transgenic organisms – organisms, such as the mosquito larvae, 

genetically engineering by inserting a gene from another organism. 
Transgenic animals, plants, and bacteria are used not only for research, 
but also for medical and agricultural purposes.  

• The human genome – see Notes Sheet 
• What are the parts of the human genome? – The goal of the HGP was to 

determine the sequence of the approximately three billion 
nucleotides that make up human DNA and to identify all the 23,299 
human genes.  

o After sequencing the human genome, scientists observed that less 
than 2% of all the nucleotides in the human genome code for all the 
proteins in the body. That is, the genome is filled w/ long stretches 
of repeated sequences that have no direct function. These regions 
are called noncoding sequences.  

• How can information from the human genome project be used to treat 
human diseases? – see pgs. 377+378 for important  
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• Gene therapy – a technique aimed at correcting mutated genes that cause 

human diseases.  
o Scientists insert a normal gene into a chromosome to replace a 

dysfunctional gene. In most gene therapy studies, inserting a 
normal gene into a viral vector, like the one in figure 13.17 below, 
produces recombinant DNA. Target cells in the patient are infected 
with the virus and the recombinant DNA material is released into 
the affected cells. Once deposited into cells, the normal gene 
inserts itself into the genome and begins functioning.  
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• Genomics – the study of an organism’s genome 

o Sequencing the human genome began what researchers call “the 
genomic era”. Genomics has become one of the most powerful 
strategies for identifying human genes and interpreting their 
functions. In addition to the mass of data obtained from sequencing 
the genomes of humans, rice, mice, fruit flies, and corn, scientists 
also are investing the proteins produced by these genes.  

• Stem cells – (See notes sheet) cells that remain undifferentiated during 
development. They have the ability to become many different types of 
cells.  

o There are two kinds of stem cells 
 Embryonic Stem Cells 
 Adult Stem Cells  

• What are stems cells? What can they be used for? – see above 
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Evolution Unit 
 
 
 
 
 
 
 
 
 
 

Section 14.2 
(Pages 9 – 15) 

• Spontaneous generation – the idea that life arises from non-life 
(nowhere). 

• Francesco Redi and his experiment – An Italian scientist that tested the 
idea of spontaneous generation and disproved it. He put meat in jars, and 
one had maggots growing, which was uncovered, while the covered one 
did not. 

 
• (Theory of) Biogenesis – states that only living organisms can produce 

other living organisms.  
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• Louis Pasteur and his experiment – He designed an experiment to show 
that biogenesis was true even for microorganisms. 

 

 
• Primordial soup – an early hypothesis about the origin of life. 

Scientists

 
• Stanley Miller and Harold Urey and their experiment. – Scientists who 

were the first to show that simple organic molecules could be made from 
inorganic compounds. (See Ch. 14 – Page 11) 

• Evolution of cells: first cells to evolve – See Ch. 14 – Pages 13-14 
• Endosymbiont theory – according to this theory, the ancestors of 

eukaryotic cells lived in association with prokaryotic cells. In 
some cases, prokaryotes even might have lived inside eukaryotes. 
Eventually the relationship between the cells became mutually beneficial, 
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and the prokaryotic symbionts became organelles in eukaryotic cells. This 
theory explains the origin of chloroplasts and mitochondria, as 
show in Figure 14.17 (See Ch. 14 – Page 14) 

•  
Section 14.1 (Pages 1-8)  

• Early earth– there was not a lot of free oxygen (See Ch.14 - Page 1) 
o Formation – was a molten body, and gravity pulled the densest 

elemets to the center of the plantet. 
o gases on the early earth – probably what is in volcanoes such as 

water vapor, carbon dioxide, sulfur dioxide, carbon monoxide, 
hydrogen sulfide, hydrogen cyanide, nitrogen, and hydrogen.  

o Weather – see above and below 
o atmosphere – because of its gravitational field, Earth is a planet 

that is able to maintain an atmosphere. The early atmosphere, 
unlike today’s atmosphere had little or no free oxygen.  

• Geologic time scale – is a record of Earth’s History. All major geological 
and biological events in Earth’s history can be identified within the 
geologic time scale. It is divided into two distinct segments – Precambrian 
time and Phanerozoic eon.. (See Ch.14 – Pages 5-8) 

o Eras – unit of geological time consisting of two or more periods 
that lasts hundreds of millions of years.  

o Major events – mass extinction (meteoroid strike), ice age, 
dinosaurs, etc. 

o animals that were present – from prokaryotes to humans 
• Mass extinctions, meteorite strike – A mass extinction occurred at the end 

of Paleozoic and Mesozoic era (dinosaurs) – in the Mesozoic one, there is 
evidence in the K-T boundary of a meteoroid strike b/c of high levels of 
iridium, which is found in meteorites. (Ch. 14, Page 7) 

• Pangea – Name of landmass, 225 million years ago (mya) when all of the 
continents were joined into one landmass.  

o plate tectonics – describes the movement of several large plates 
that make up the surface of the Earth. These plates, some of which 
contain continents, move atop a partially molten layer of rock 
underneath them.  

 
Section 15.1 (Pages 1-4)  
 

• Lamarck and Darwin’s theories (See Notes Copy pg. 1)   
o Lamark – one of the 1st scientists to understand that change occurs 

over time. He states that changes are adaptations to the 
environment acquired in an organism’s lifetime. He said that 
acquired changes are passed to offspring.  Law of Use and Disuse – 
if body part is used, it got stronger; if not used, it deteriorated. 
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o Darwin – evolution is the slow, gradual change in a pop. of 
organisms over tune. Natural Selection - Individuals who inherited 
characteristics most fit for their environment are likely to leave 
more offspring than less fit individuals. “Survival of the fittest.” 
Artificial selection – proc. Of directed breeding to produce offspring 
w/ desired traits (selective breeding). (Chapter 15, pgs. 1-4)  

• Steps in Natural Selection – (Chapter 15, Page 3) 
o Individuals in a pop. show differences, or variations. 
o Variations can be inherited, meaning they are passed from parent 

to offspring.  
o Organisms have more offspring than can survive on available 

resources.  
o Variations that increase reproductive success will have a greater 

chance of being passed on than those that do not increase 
reproductive success.  

 
 
Section 14.1 (Pages 1-8) Continued  

• Fossils and dating fossils – (Chapter 14, Pages 1-4) a fossils is any 
preserved evidence of an organism. There are 6 categories – trace fossil, 
molds and casts, replacement, petrified or permineralized, amber, original 
material. Dating fossils: relative dating – method used to determine the 
age of rocks by comparing them w/ those in other layers. This is based on 
the law of superposition – younger deposited on top of older layers. 
Radiometirc dating – used day of radioactive isotopes to measure age of 
rock. This requires the use of the half-life isotope = amount of time for 
half of original isotope to decay.  

Section 15.3 (Pages 13-24)  
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• Peppered moths – (Chapter 15, Page 18) 

 
Section 15.2 (Pages 5-12) 

• Evidence of Evolution: See Packet 
o Homologous structures – anatomically similar structures inherited 

from a common ancestor. (Page 6)  
o Analogous structures – can be used for same purpose and similar 

ins structure, but not inherited from common ancestor. (Page 8) 
o vestigial structures – reduced forms of functional structures in 

other organisms. (Page 7) 
o  embryology – the study of embryos, provided a glimpse into 

evolutionary relationships.   
o Biochemistry – molecules w/ a recent common ancestor should 

have more amino acid sequences in common. The more closely 
related the species are, greater number of sequences will be 
shared.  

• Section 15.3 (Pages 13-24) continued  
• Stabilizing, directional and disruptive selection (Pages 17-19 and 

packet)  
o Stabilizing selection – eliminate extreme expression when avg. 

expression leads to high fitness.  
o Directional selection – if an extreme version of a trait makes an 

organism more fit. Increases exp. Of extreme versions of a trait in 
a pop.  
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o Disruptive selection – process that splits a pop into two groups, 
Removes indiv. w/ avg traits.  

• Speciation – See Page 21   - allopatric: barrier divides, sympatric: w/out 
physical barrier.  

• Geographic isolation and reproductive isolation (prezygotic and 
postzygotic)  

o See Pages 20 and 21 – Prezygotic – before fertilization, 
postzyogtic- after fertilization=infertile.  

• Allopatric speciation and sympatric speciation – Page 21 - allopatric: 
barrier divides, sympatric: w/out physical barrier.  

• Adaptive radiation - a type of speciation – diversication of a species into a 
number of different species, often over a relatively short time span. (pg 
22) 

o  divergent evolution – another name for adaptive radiation  
o convergent evolution – when unrelated species evolve similar traits 

even thought they live in different parts of the world. They have 
similar ecology and climate. (Pages 22 and 23) 

• Coevolution – many species evolve in close relationship w/ other species. 
This relationship might be so close that the evolution of one species 
affects the evolution of other species. This is called coevolution (Page 22) 

• Rate of speciation: (page 23)  
o gradualism – most scientists think that evolution occurs in small, 

gradual steps. A great deal of evidence favors this theory, but the 
fossil record contains instance of abrupt transitions.  

o punctuated equilibrium – attempts to explain abrupt transitions in 
the fossil record. According to this theory, rapid spurts of genetic 
change cause species to diverge quickly; these periods punctuate 
much longer periods when the species exhibit little change.  

• Section 15.2 (Pages 5-12) continued  
• Adaptations:  

o Mimicry – one species evolves to resembles another species, 
usually poisonous.  

o Camouflage – some species have evolved morphological 
adaptations that allow them to blend in with their environments.  

o Antibiotic resistance – (Page 11) – species of bacteria that originally 
were killed by penicillin and other antibiotics have developed drug 
resistance.  

Section 15.3 (Pages 13-24) continued  
• Genetic drift, gene pool, nonrandom mating, bottleneck, founder effect, 

gene flow – See Copied Notes 
o Genetic drift – any change in the allelic frequencies in  a population 

that is due to change (pg. 15)  
o gene pool – there is tremendous variation within any gene pool. Ex. 

hundreds of breeds of dogs are dif. from each other but belong to 
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same species. Sources of variation are mutations, genetic drift, and 
gene flow.  

o nonrandom mating – rarely is mating completely random in a pop. 
Usually, organisms mate w/ individuals close in proximity. This 
promotes inbreeding and could lead to change in allelic proportions 
favoring individual that are homozygous for part. traits. (page 16) 

o bottleneck effect – occurs when a pop. declines to a very low # and 
then rebounds. Could be nat. disaster like fire, earthquake, flood.  

o founder effect – occurs when a small sample of a pop. settles in a 
location separated from the rest of the pop. Alleles uncommon in 
original pop might be common in the new pop.  

o gene flow – movement of alleles into and out of a population. Happens 
b/c of migration of fertile individuals or gametes between populations.  

 
Classification Unit  
 

• Chapter 17 and 24.1-24.2 
• All notes/handouts/activities from class 
• Early taxonomists: Aristotle/Linnaeus 

o Aristotle (394-32 B.C.) – a Greek Philosopher, who over two 
thousand years ago developed the first widely accepted system of 
biological classification. Aristotle classified organisms as either 
animals or plants. Animals were classified according to the 
presence or absence of “red blood.” Aristotle’s “bloodless” and 
“red-blooded” animals nearly match the modern distinction of 
invertebrates and vertebrates. Animals were further grouped 
according to their habitats and morphology. Plants were classified 
by average size and structure as trees, shrubs, or herbs. The table 
shows how Aristotle might have divided some of his groups.  
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• Carolus Linnaeus (1707-1778)– An eighteen century Swedish naturalist 

who broadened Aristotle’s classification method and formalized it into a 
scientific system. Like Aristotle, he based his system on observational 
studies of the morphology and the behavior of organisms. For example, 
he organized birds into three major groups depending on their behavior 
and habitat. The birds in Figure 17.1 illustrate these categories. The eagle 
is classified as a bird of prey, the heron as a wading bird, and the cedar 
waxwing is grouped with the perching birds. 

 
• Classification/taxonomy 

o Classification – the grouping of objects or organisms based on a set 
of criteria.  

o Taxonomy – a disciplined of biology primarily concerned with 
identifying, naming, and classifying species based on natural 
relationships. Taxonomy is part of the larger branch of biology 
called systematics. Systematics is the study of biological diversity 
with an emphasis on evolutionary history. Linnaeus’s system of 
classification was the first formal system of taxonomic organization.  

• Binomial Nomenclature – gives each species a scientific name that has 
two parts. The first part is the genus name, and the second part is the 
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specific epithet, or specific name , that identifies the species (common 
name).  

o Greek/Latin – Latin is the basis for binomial nomenclature because 
Latin is an unchanging language, and, historically, it has been the 
language of science and education.   

o Rules for writing – see below 
o Explain scientific names – see below 

 
• Benefits of classification 

 
• Classification groups – The taxonomic categories used by scientists are 

part of a nested-hierarchal system-each category is contained within 
another, and they are arranged from broadest to most specific. 
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• Order of hierarchy -  
• Taxa: domain, kingdom, phylum, class, order, family, genus, species 

o Evolutionary relationships that determine classification groups 
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• Phylogeny – the evolutionary history of a species. 

 
• Cladistics – The most common systems of classification today are based 

on a method of analysis called cladistics. Cladistics is a method that 
classifies organisms according to the order that they diverged from a 

common ancestor.  
• Cladograms – a branching diagram that represents the proposed 

phylogeny or evolutionary history of a species or group. 
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• Dichotomous Keys – consists of a series of choices that lead the used to 
the correct identification of an organisms. Scientists group organisms 
based on their characteristics. These groups are the basis for classification 
tools called dichotomous keys.  

• 3 Domains and examples – See pages 1119-1123 
o Domain Bacteria 
o Kingdom Achaea 
o Kingdom Eukarya  

• 6 Kingdoms 
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o Know differences between eubacteria and archeabacteria 

(especially where they live!) -  archeabacteria live in extreme 
environments, while most eubacteria don’t 

o Identify the kingdom the organism is from  
• 6 Kingdoms and examples, cell walls/cell 

types/prokaryotic/eukaryotic/mode of nutrition/environments that they 
live in – see above 

• Germ Layers: endo, ecto and mesoderm 
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• Body Cavities: coelomate, acoelomate, pseudocoelomates 
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• Symmetry: radial, bilateral, asymmetrical 
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Human/Primate Evolution Unit 

 
 Primates: what they are and some examples 

 Humans, apes, monkeys,  and lemurs belong to a group of 
mammals known as primates. Though primates are highly 
diverse, they share some general features. Some primates have a high 
level of manual dexterity, which is the ability to manipulate or grasp 
objects with their hands. They usually also have keen eyesight and long, 
highly movable arms. Compared to other animals, they have large 
brains. The primates with the largest brains, which includes humans, 
have the capacity to reason.  

 Arboreal - the majority of primates are arboreal, meaning that they have 
live in trees.  (tree-dwelling). Arboreal primates live in the world's tropical and 
subtropical forests. Primates that live on the ground are considered terrestrial 
primates.   
 Characteristics of primates 
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See above for descriptions 

Dexterity: five digits; opposable thumbs -  
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Binocular vision - a characteristic of primates, which results in greater 
depth perception, and creates overlapping fields of vision 
Senses: which do they rely on the most? - They rely mostly on vision 
 They have binocular vision 
 Color vision 
 Decreased sense of smell (in relation to other animals.) 
 Teeth are reduced in size and usually unspecialized, unlike dogs for 

example who have specialized teeth.  
Flexible bodies  
Complex brain and behaviors  

 Strepsirrhines and Haplorhines: 
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 Anthropoids:  See above 
what are they? – a group of large-brained diurnal monkeys and hominoids.  
Characteristics of them – generally large than stepsirrhines, large brains in 
relation to body size.  
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 Old world and new world monkeys and their differences 

 
 Prehensile tails:  
What are they? – Functions like a fifth limb that can grasp tree branches or other 
objects and support a monkey’s weight.  
What organisms have them? – New World Monkeys 
Why are they beneficial? – See above 
 Hominoids: Text below answers questions 
what are they?  
How are they classified?  
What are their characteristics? 
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 Compare the skulls and brain capacities of the different primates  - 
can look at textbook pages here w/pics for answers 
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 Lesser apes and greater apes 
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 Hominids: what are they? -
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 Bipedal - The ability to walk upright on two legs, which primates can do, 
specifically Hominins.  
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 Raymond Dart’s discovery – See Hominin Fossils page for answers 
what the interesting about the skull he found?  
What was it called? 
 Australopithecine – See Hominin Fossils page for answers 
what are they?  
Characteristics  
 “Lucy” – See Hominin Fossils page for answers 
 Forum magnum, brow ridge, sagittal crest 

 
Foramen Magnum – the hole in the skull where the spine extends from the brain 
Brow ridge - refer to a bony ridge located above the eye sockets of all primates. 
In Homo sapiens sapiens (modern humans) the eyebrows are located on their 
lower margin. 
Sagittal Crest - (in many mammals) a bony ridge on the top of the skull to which 
the jaw muscles are attached. 
 Homo habilis, Homo ergaster, Homo erectus: characteristics of them, 
relative brain size to each other and modern humans – Use Text below for 
answers 
Characteristics  
Relative brain size to each other and modern humans  

 Tools, fire, caves  - used these 
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 Neanderthals – what they are, characteristics – See below for answers 
What they are 
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 Characteristics
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 Cro-Magnons – what they are, characteristics – See text below 
What they are 
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 Characterisitcs

 
 Out of Africa hypothesis - The hypothesis that all humans originated in 
Africa. 
 Mitochondrial Eve - The idea that all modern human beings can trace their 
ancestry back to a single woman who lived 200,000 years ago in Africa.  This 
one woman was nicknamed “Eve” (a.k.a., “mitochondrial 
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Eve”).

 
  

  
Microbiology Unit 

• Chapters: 18, 19 and 20 
• All vocabulary 

 
Chapter 18 

• Difference between archaea and bacteria 



 117	  

 
• Know how bacteria survive in harsh conditions 

 



 118	  

• Know how bacteria is beneficial to humans and other 
organisms
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• Know the different shapes of bacteria 
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• Know binary fission 
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• Capsule, conjugation, transformation, endospore, nucleoid, and pilus 
o Transformation – the process when some of the bacteria cells take 

up the recombinant plasmid DNA. 
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• Know the different shapes of viruses – See Packet – Polyhedral , 

Spherical, rod shaped, and bacteria phage. 
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• Know the events of the lytic and lysogenic cycle, how are they different? 

The same? 
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• What is a retrovirus? How do they replicate? 



 126	  
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• What is the structure, replication and activities of prions 

 
• Know: capsid – outer layer of all viruses and made of proteins. See above 

under virus parts for more.  
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Chapter 19 

• How are protists classified? 
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• What are the characteristics of protozoans? – See above table 
• Know the life cycles of protozoans – asexually and sexually, takes 2 

generations 
• Know: pellicle, contractile vacuole, pseudopod 
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• Ciliophora, Sarcodina, Apicomplexa, Zoomastigina 
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• Characteristics of algae 
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Know: alternation of generations 

 
• Know: Diatoms, Dinoflagellates, Euglenoids, Chryophytes 
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• Know: uses of alage 
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• Slime molds, water molds, downy molds 
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Chapter 20 
• Characteristics of fungi and structure 
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• How do fungi get their nutrients? 

 
• Classification of fungi 

 
 
 
 

• Characteristics of each type of fungi – see sheet 
• Symbiotic relationships of fungi 
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• Lichens – see directly above 
• Mycorrhizae – see below 
• Uses of fungi – see below 
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• Harmful fungi 
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Plants and Body Systems Unit 

• Xylem/phloem 
• Tracheids/vessels 
• Sieve tube members/ companion cells 
• Sieve plates 
• Roots: taproots/fibrous roots 
• Root hair 
• Cortex 
• Endodermis 
• Apical meristem/vascular cambium/nodes 
• Woody stems 
• Parenchyma tissue 
• Difference in vascular bundles in moncots and dicots 
• Structure and function of the leaf 
• Palisade mesophyll/spongy mesophyll 
• Stomata and guard cells 
• Transpiration 
• Arteries, capillaries and veins 
• Arterioles 
• Venules 
• Valves 
• Blood pressure 
• The heart: atriums and ventricles 
• Superior and inferior venae cava 
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• Oxygen rich/poor blood 
• Aorta 
• Heart beat/pulse 
• Sequence the digestive system 
• Mechanical/ chemical digestion 
• Salivary amylase 
• Pepsin/pepsinogen 
• Bolus/ chyme 
• Esophagus/ epiglottis 
• Liver, gallbladder and pancreas 
• Small and large intestine/colon 
• Bile and pancreatic enzymes 
• Peristalsis 
• Stomach churning 
• Feces 
• Villi 
• Rectum/anus 

 
 
 
 
 
 
 
 

  
  
  
  
  

GOOD LUCK! 
	  


