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All life, from the smallest prokaryotic bacteria to the largest multicellular organisms, are built from smaller building blocks. Carbon atoms and water molecules play some of the biggest roles in how living things are organized and function.  
1. a. Explain why the structure of a molecule is important. 

2.  a. Define macromolecule. b. Name the 4 major macromolecules.
c. ***How are they different from each other? ***How are they similar to each other?
3.  Define monomer and polymer. Draw a simple example of each. 
4. Compare the properties and characteristics of molecules made by ionic, covalent and hydrogen bonds.
5. a. Identify the 5 (6 if you include the S) most common elements used to build living things.
    b. Explain what makes carbon the most important

6. Define the terms hydrophobic and hydrophilic.

7. Explain the difference between polar and nonpolar covalent bonds. 
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8. a. Redraw the water molecule and label it with its charges
    Is water polar or nonpolar?
    b. Describe the role hydrogen bonds play in each of the following properties of water: 

cohesion, adhesion and surface tension. 

9. a. State the ways organisms use proteins (functions) Try to name as many as you can without looking!

    b. Identify the monomer and polymer names for proteins

10. a. Sketch the basic generic structure of an amino acid (include the R group) and name its parts
      b. We can say amino acids are “identical but different”. Explain what makes the 20 types of 

amino acids the same, and what makes them different from each other.

      c. Explain why the R groups (side chains) are the most important part of the amino acid (think 
of your answer to 1a if you get stuck)
11. a. Study the polypeptide structure in your notes.  Be able to identify the backbone location, 

side chain (R group) locations and the name of the covalent bond formed between two 
amino acids.

      b. Name the chemical reaction that forms the covalent bond between two amino acids

12. a. State the ways organisms use carbohydrates.

      b. Identify the monomer and polymer names for carbohydrates. Site a few examples of each.

13.  a. Describe the difference between (-Glucose and (-Glucose

       b. Compare two of the disaccharides we learned and explain the significance monomer 

structure plays in function.  

      c. Why might someone be lactose intolerant but not sucrose intolerant?

14. a. Name the 3 major polysaccharides. 

      b. Identify the chemical reaction that builds polysaccharides and the bond type. 

       c. Explain the difference between starch and cellulose as far as structure and function.

       d. Compare and contrast glycogen to starch. 

15. a. State the ways organisms use lipids. 

      b. Identify the two components of a lipid. What key feature can you use to identify a fatty 
acid? 

16. a. Describe the structure of fats.

      b. State the major functions fats play.

      c. Explain the difference between saturated and unsaturated fats. Include a sketch in your   

        explanation. How does structure affect your health in this case?

17. a. Draw the simplified phospholipid and label the key parts. 

      b. Explain why the structure of a phospholipid is unique and how it is expected to interact 

with water (think about key terms you learned about water in your explanation) 

18. a. Describe the key structure to look for to identify a steroid. What role do functional groups 

          play here with steroids? 

      b. Explain why cholesterol is essential to animals. 

      d. Identify the functions steroids play in living things.  

19. a. State the ways organisms use nucleic acids. 

      b.  Name the monomer and polymer for a nucleic acid

20. a. Draw a nucleotide and label its three parts.

      b. Explain how even though all nucleotides have the same three parts, they can be 

different. 

      c. Identify the difference between purines and pyrimidines

      d. Sketch a picture of deoxyribose and ribose. Number the carbons. How do they differ from 

each other?

21. a. Name the two types of polynucleotides

      b. Explain how you can tell the difference between the two

      c. Describe how the sugar phosphate backbone can be identified.

      d. Name the bond formed between two nucleotides

      e. What is Chargaffs rule and why is it important. 
                Study Guidelines: Cell Membrane and Transport
Each cell in a multicellular organism is a living thing.   The cell membrane plays a major role in how the cell interacts with its environment.  It not only protects it and determines what enters and exits the cell, but it is also used to help cells communicate with each other.
***Three big ideas: structure/function, transport and communication***

1. a. Compare and contrast prokaryotes and eukaryotes. What does pro no, eu do mean?
    b. Identify the 4 structure that all cells have
2. Draw a simple sketch of the cell membrane and label the main components

3.  a. Define phospholipid, amphipathic, lipid bilayer, membrane protein

     b. Explain why cell membranes are organized into a lipid bilayer

4. a. Describe the fluid mosaic model in your own words

    b. Explain how heat affects membrane fluidity. 

    c. Identify the role saturated/unsaturated fats and cholesterol play in membrane fluidity.

    d. Why is fluidity important?

5. Identify and explain at least two examples that show how life has evolved to deal with membrane fluidity in varying environments (read “Evolution of Differences in Membrane Lipid Composition” on pg 96 in your book)

6. a. Study the functions of each organelle (FRQ next class!!!)

    b. Identify the organelles involved in the protein production pathway

    c. Identify the organelles involved in energy conversion

7. a. Identify at least three types of evidence to support endosymbiont theory. b. Justify how each supports the theory.

8. a. Define integral protein, peripheral proteins, selective permeability, transport proteins

    b. State the role of carbohydrates in the cell membrane.

9. Explain why cells need to constantly transport materials in and out.  

10.  a. Define passive transport and concentration gradient

     b. Compare and contrast simple diffusion and facilitated diffusion

     c. What causes molecules to diffuse/move if there is no input of energy?

     d. Identify the types of molecules you would expect to go through simple diffusion. Justify.

11. a. Describe the structure and properties of integral proteins that are used as transport proteins.

    b. Compare and contrast channel proteins to carrier proteins.

    c. Identify the types of molecules you would expect to go through facilitated diffusion. 

Justify.

12. a. Explain how active transport differs from simple and facilitated diffusion.

      b. Describe the role ATP and phosphorylation play in active transport.

      c. Read and study figure 5.14 on page 104 of your textbook
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13. a. Identify the different types of transport in the picture below. b. Justify using evidence from the picture to support your identification claims. c. What types of molecules could the shapes represent in each.
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14. a. Define endocytosis

      b. Identify the conditions in which endocytosis would occur for a cell. 

      c. Identify the role membrane proteins play in this type of transport. 

      d. Define vesicle in your own words.

      e. Explain why energy is needed during this type of transport.

15. a. Identify and describe the 3 types of endocytosis.

      b. Describe at least one biological example for each type

16. a. Explain what happens during the process of exocytosis.

      b. Compare and contrast endocytosis and exocytosis

      c. Describe at least one biological example that uses exocytosis

17. a. Define osmosis, free water, water potential

      b. Explain how the presence of solutes affects the movement of water (osmosis).

18. a. Define tonicity

      b. Draw a picture of a cell in a hypotonic solution, isotonic solution, hypertonic solution

      c. In your own words, explain how a cell reacts in a: hypertonic solution, isotonic solution, 

hypotonic

19. a. Define turgid and flaccid 

      b. Compare and contrast animal and plant cell responses in hypertonic, isotonic and 

hypotonic solutions. (what is preferred by each and why)

20. a. Describe the purpose of osmoregulation and identify the main organ responsible for osmoregulation in most multicellular organisms.

    b. True story: A student buys a turtle from a man on the street.  She is told that all the turtle needs is a tank full of water and he will be happy.  The student sets up the tank, feeds it regularly, but it dies by the end of the first month.  She later finds out it was a land tortoise, not a turtle (most turtles can live on water and land).  Explain the role osmosis probably played in its death.  Be specific and use terms you have learned.  [image: image5.png]


 
21. Study the graph to the right carefully.

     a. Which line(s) represents a cell that is in an isotonic

           solution? Justify.

    b. Which line(s) represents a cell that has been placed

           in a hypertonic solution? Justify.

    c. Which line (s) represents a cell that has been placed

           in a hypotonic solution? Justify.

22. a. Explain the effect of surface area-to-volume ratios on the exchange of materials between cells and their environment.

b. Take a look at the following cells.  Which of the following intestinal cells do you think would be the most efficient at absorbing digested materials? Explain!
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c. Root hair cells may be found on the outer layer of a plants roots.  Explain how this helps the plant and how the surface area to volume ratio differs from normal root epithelial cells. 

 INCLUDEPICTURE "http://images.wikia.com/gcse/images/e/e2/Root_hair_diagram.jpg" \* MERGEFORMATINET  INCLUDEPICTURE "/var/folders/p1/2lqfh03j70563kpxx9zb6nzw0000gn/T/com.microsoft.Word/WebArchiveCopyPasteTempFiles/2488d385deeb8bdd8e224ffce817b47e0d0d881b.png" \* MERGEFORMATINET 
d. Which cube is the most efficient for getting oxygen and nutrients in and wastes out? Complete the chart to get mathematical evidence to support your claim.
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Surface Area = 6 × s × s
Volume = s × s × s
Surface Area to Volume Ratio: divide the surface area by the volume

Data Table

	Cube Size
	Surface Area (cm2)
	Volume

(cm3)
	Surface Area to Volume Ratio

	1 × 1 × 1 cm
	
	
	

	2 × 2 × 2 cm
	
	
	

	3 × 3 × 3 cm
	
	
	


       Study Guidelines: Metabolism, ATP and Enzymes
Living things are open systems that require a constant supply of energy to function.  Several metabolic pathways are utilized to facilitate the transfer and use of that energy.
Metabolism

1. a. Define free energy.  Identify the main source of free energy for life on earth. 

    b. State the type of energy living things store and transfer their free energy as. Give an 

example of this type of energy storage from our previous unit 

   c. How do autotrophs/producers obtain their free energy? How do heterotrophs (consumers) obtain their free energy?

2.  Explain how living things follow the first and second laws of thermodynamics.

     ***How do endotherms (organisms that maintain a constant body temperature despite environmental conditions) like us take advantage of the 2nd law of thermodynamics? 

3. Define metabolism and explain its importance in living things.
4. a. Explain Catabolic Pathways in your own words. Use a simple sketch as part of your 

answer.

    b. Name the major pathway of catabolism that all organism use (there are other catabolic 

        pathways but this is a big one!) (hint: glucose + oxygen ( carbon dioxide + water + ATP)

5.  a. Explain Anabolic Pathways in your own words.  Use a simple sketch as part of your 

answer.

     b. Name the major pathway of anabolism that plants and some bacteria use (there are other 

      anabolic pathways but this is the most important for all life) (hint: it’s the process that is the 

opposite of above)

6.  a. Define exergonic and endergonic.

     b. Sketch and interpret the graphs that represent exergonic and endergonic reactions. Take 

special note of the energy in reactants vs. products.

7. Explain the purpose of energy coupling (catabolic and anabolic coupling). Be as descriptive as possible.  

ATP

1. a. Describe what a metabolic pathway is. *Explain how these pathways maximize efficiency and control the release of free energy. 

2. a. Sketch the structure of ATP. 

    b. Name all of its parts.  

    c. Describe the difference between ATP and ADP.
3. a. Explain what phosphorylation is (not phosphorylating ATP, just in general) . 

     b. Identify ATP’s role in phosphorylation of other molecules

     c. Name the enzyme used in phosphorylation

     d. Explain the connection between phosphorylation and molecule stability

     e. Describe how ATP transfers energy (how is this connected with energy coupling?)

4. a. Sketch a diagram of the ATP cycle

    b. Identify where the energy comes from and what the energy is used for

Enzymes

The chemical reactions that occur inside of cells are necessary to transfer energy and materials the cells need. However, many occur so slowly, life would not be possible…that's where enzymes come in (
1. Explain what enzymes are and why they are important for all living things (be sure to include the type of macromolecule it is).

2.  a. Define activation energy b. Explain the role enzymes play in a chemical reaction in connection to activation energy.

3. a. Sketch the graph that shows activation energy for an exergonic reaction with and without an enzyme. Explain what the graph shows/tells us.

    b. Sketch a graph of what you think an endergonic graph for activation energy would look like. (include with and without an enzyme)

4.  a. Name the 3 most important things about an enzymes shape.  b. Sketch a pic to show these things. c. Describe the specificity of enzymes (don’t forget about substrates) 

5. a. Explain why the induced fit model is better than the lock and key model.   

    b. Explain how induced fit lowers activation energy.

6. a. Define activator and sketch a pic to help you remember

    b. Explain what a cofactor is 

    c. Name the 2 types of cofactors and identify the differences between them.

7. a. Define inhibitor

    b. Compare and contrast competitive inhibitors and noncompetitive inhibitors 

    c. Explain what an irreversible inhibitor is and why they can be dangerous/deadly

    d. Describe the connection between inhibitors and metabolic pathways

8. a. Explain how enzyme concentration and substrate concentration affect the enzyme reaction rates. b. Sketch a graph for each c. Why do they look so similar?

9. Define denaturation

10. a. Sketch a picture of the graph that shows the effects of temperature on enzyme reaction rates. b. Explain how temperature affects enzyme reaction rates by explaining what is going on with the rise and fall of the curve on the graph. c. What is meant by optimal temperature and what is it for humans? d. Do all organisms/enzymes have the same optimal temperature?

11. a. Sketch a picture of the graph that shows the effects of pH on enzyme reaction rates. b. Explain how pH affects enzyme reaction rates by explaining what is going on with the rise and fall of the curve on the graph. c. What is meant by optimal pH and what is it for humans? d. Do all organisms/enzymes have the same optimal pH?

12. a. Sketch a picture of the graph that shows the effects of salinity on enzyme reaction rates. b. Explain how salinity affects enzyme reaction rates by explaining what is going on with the rise and fall of the curve on the graph.

Review (suggested to go over but not right down answers. Unless you want to:)

1.  a. Sketch the basic structure of an amino acid (include the R group)  

      b. We can say amino acids are the same but different. Explain what makes the 20 types of 

amino acids the same, and what makes them different from each other.

      c. Explain why amino acids are divided into 3 groups.

2.  In your own short and simple words describe how:


a. primary structure is determined


b. secondary structure is determined


c. tertiary structure is determined


d. quaternary structure is determined

3. a. Identify the role a side chain (R-group) plays in protein shape

    b. Describe the connection between primary structure and tertiary structure

    c. Define denaturation. Why is it important?
Study Guidelines: Photosynthesis
All organisms need a constant supply of energy to stay alive.  Plants (autotrophs) are organisms that convert the suns energy into chemical energy that they themselves and other organisms can use.
1. State the purpose of photosynthesis.

2.  a. Name the organelle in which photosynthesis takes place.

     b. Study and be able to name its parts
3. a. Write the word and chemical equation for photosynthesis.

    b. Identify reactants and products in your equations

4. a. Define electron carrier.

    b. Identify the electron carriers involved in photosynthesis in their low energy and (high) energy carrying forms

5. a. Name the two categories of organisms in which photosynthesis takes place.

    b. Identify the organism in which photosynthesis first evolved and justify your choice

    c. Explain how photosynthesis is connected to endosymbiosis.

6. a. State the purpose of the Light Dependent Reactions

    b. Where does it take place?

    c. What goes in?

    d. What comes out?

7. a. State the purpose of the Calvin Cycle

     b. Where does it happen?

     c. What goes in?

     d. What comes out?

   *e. Is it anabolic, catabolic, endergonic, exergonic? Explain.

8. a. Revisit 2b

    b. Review and Practice your 2 steps diagram. Study it as the two steps. 

If you get stuck on anything for 9-13, use these two videos to help you out


Video 1: Light, Pigments and Chlorophyll        Video 2: Photosystems 

9. a. Explain how light is both a wave and a “particle”. What is a light particle called?

    b. State the alternative names for light energy

    c. Identify the wavelength sizes of visible light (range, not exact wavelength for each color)

10. Explain how the colors that make up the visible spectrum of light are similar and how they different. (include terms like wavelength, energy)

11. a. Define pigment. 

      b. Name the pigments involved in photosynthesis

12.  Explain what happens when a photon is absorbed by a pigment molecule 

13. a. Describe the structure of a photosystem. Study you illustration from class, and know it well!!!

    b. State a photosystems purpose

    c. In your own words, explain what happens when a photon is absorbed by a pigment in a 

photosystem. 

14. a. Graph the absorption spectrum for chlorophyll a, chlorophyll b and carotenoids. 

      b. Identify the wavelengths/photons (and therefore colors) each one absorbs best.

      c. Compare the absorption spectrum to the action spectrum. How are they connected?

15. Study your 6 vocabulary words before you go any further!!! You can go to Quizlet to study

16. Compare and contrast photosystem I and II. 

***17. a. Revisit objective #6 above. 

      ***b. Study the 8 steps of linear electron flow. STUDY ONE PHASE AT A TIME, AND KNOW THE FIRST WELL BEFORE MOVING TO THE NEXT!!! EXPLAIN IT TO SOMEONE…MOM, DAD, BROTHER, SISTER, CAT, DOG, ANYONE WHO WILL LISTEN!!! EXPLAIN IT TO YOURSELF IN THE MIRROR IF YOU NEED TO.
      ***c. Explain how linear electron flow generates ATP

      ***d. Explain how linear electron flow generates NADPH. Is NADPH reduced or oxidized?


  e. Where will the ATP and NADPH go once they are created?

18. a. Describe how electron “holes” in Chlorophyll P680 and Chlorophyll P700 are “filled”

      b. Identify the significance of H20 in photosynthesis.

SORTA 19. a. Read pages 167 to 170 in your book 

                    b. Watch the Calvin Cycle Video 

If you think it will help you, watch more Videos (2 from Palma and 3 other video sources if you scroll down the page) 

20. Study your Calvin Cycle Vocabulary (its titled photosynthesis vocabulary)

21. a. State the purpose of the Calvin Cycle.

      b. Name the three phases of the Calvin Cycle and explain what happens during each phase.

22. Complete the following numbers chart with the given starting product


what goes in


what comes out


     6 CO2


_____________


___________

_____________

___________

_____________
___________

_____________

23. a. Identify what can happen to the G3P after the Calvin Cycle (last part of the “Calvin Cycle” video notes

      b. Be able to answer all of the questions on the “Summary of Photosynthesis” slide on the 

Calvin Cycle Notes (you don’t have to write down the answers)
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Watch “Photorespiration” video and take notes into page 34 before answering the questions below

24. Define carbon fixation, photorespiration, Rubisco, PEP-carboxylase

25. a. Describe what causes photorespiration to occur.

      b. Explain why photorespiration SUCKS!!!

26. a. Explain how C4 plants solve the problem of photorespiration

      b. Explain how CAM plants solve the problem of photorespiration

27. Below are three graphs that show 3 factors that can affect the rate of photosynthesis (how quickly photosynthesis can occur).  Study each graph, then…  a. title each graph b. identify the three factors that affect photosynthesis c. explain what each graph is showing 
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Study Guidelines: Cellular Respiration
Macromolecules in our food such as proteins, lipids and carbohydrates contain vast amounts of energy.  In order to harvest this energy, cells utilize the metabolic pathway of cellular respiration. The goal??? To transfer the energy in organic molecules into easier to use ATP.
1. Identify the source of our chemical energy and raw materials.

2.  a. Write the word and chemical equation for cellular respiration. 

     b. Identify the reactants and products. 

     c. Is this anabolic/catabolic? Exergonic/endergonic. Justify.

     d. What is the point of cellular respiration?
3. Name the four steps of cellular respiration.

4. a. Identify the role of electrons in cellular respiration.

    b. Explain how electrons get around

    c. Name 2 electron carriers

5. a. CH4 + 2 O2 ( CO2 + 2 H2O


Explain what had been reduced and what has been oxidized in the above reaction.

    b. Explain why we call reduction and oxidation reactions, Redox reactions (instead of 

separate names)

    c. Compare and contrast oxidation and reduction reaction.

6.  Describe how ATP is made from substrate level phosphorylation.

7.  a. For glycolysis explain:  What’s the point, where it happens, what goes in, what comes 

out?

     b. Explain the significance of the glycolysis pathway in supporting evolution

8. Describe the importance of phosphofructokinase. 

9. Study the parts of the mitochondrion. (be able to label the parts)

10. a. Define aerobic and anaerobic (use your book). 

      b. Identify which stages are anaerobic and aerobic. 

11. a. Define electron carrier. 

      b. Name the two electron carriers that carry electrons to the electron transport chain.

      c. During which stages are these electron carriers reduced?

12. State the purpose of pyruvate oxidation. Where does it happen? What goes in? What comes out?

13. Explain the purpose of the Krebs (citric acid cycle). Where does it happen? What goes in? What comes out? Why is it a cycle?

14. a. State the purpose of fermentation and why it can be very important

    b. Identify the conditions under which fermentation occurs. 

15. Summarize alcohol fermentation (don’t forget to include what organisms do it) 

16. Summarize lactic acid fermentation (don’t forget to include what organisms do it)

17. a. Explain the difference between substrate level phosphorylation and oxidative phosphorylation.

      b. Compare and contrast aerobic and anaerobic respiration

18. Name the two steps of oxidative phosphorylation. 

19. Explain the purpose of the ETC. Where does it happen? What goes in? What comes out? 

20. Define chemiosmosis. Identify the purpose of chemiosmosis. Where does it happen? What goes in? What comes out?

21. Describe the connection between the ETC and chemiosmosis.

22. a. Explain the role of ATP synthase in chemiosmosis. Is a transport protein or enzyme? Explain. 

      b. Draw the picture of the ATP Synthase from your textbook onto page 28 of you Notebook

23. Identify the role of O2 in the electron transport chain. Why will you die if you drown or choke on something.

24. Explain how proteins and lipids can be used in cellular respiration.

Study Guidelines: DNA and Protein Synthesis
The complexity of life is based upon the unassumingly simple instructions spelled out in the A’s, T’s, G’s and C’s found in DNA.  Those instructions state exactly how to make specific types of proteins to build cells, organize them and even control the chemical reactions within.
1. a. Describe the function and purpose of DNA in your own words. b. How are DNA and proteins connected/related?

2. a. Define prokaryote and eukaryote

     b. Compare and contrast DNA in prokaryotes vs. eukaryotes.

3. Explain cell differentiation and its significance 

4. a. Name the monomer of DNA b. Draw and label its 3 parts c. Name and categorize the 4 bases found as part of the monomers of DNA d. How do purines differ from pyrimidines? 

5. Describe Chargaff’s base pairing rules.  Use those rules to create the matching DNA to this strand   AACGTATCCGATCATTCA

6.  Watch the video and take notes onto page 42 of your SNB, then 1) Describe what happened during each of the following experiments and 2) Explain how the experiment contributed to proving DNA was genetic material and not protein


a. Griffith experiment   b. Hershey/Chase experiment     c. Chargaff’s experiments

*** Please finish cutting out your pieces for the DNA model 
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7.  a. Describe the structure of DNA including 1) the name of its shape 2) how many strands it’s made of 3) the locations of the bases and sugar-phosphate backbone 4) explain why the bases and sugar-phosphate backbone is oriented in that way 5) the role of covalent bonds and hydrogen bonds

     b. What role did Rosalind Franklin play in figuring out the structure 

of DNA?

     c. What evidence did the picture to the right provide for figuring out 

DNA structure? 

8. a. Explain how to identify the 5’ end vs. the 3’ end of a DNA strand.  b. Explain what is meant by “direction” and the two DNA strands being antiparallel.

9. a. Complete the handout titled “Model 2-DNA Replication” b. Explain the purpose of DNA replication. c. Why is it considered semi-conservative?

10. a. Name each of the enzymes involved in DNA Replication (Click Here to get them) and state their role/function in DNA replication b. On “Quizlet” page, use the flash cards to study them.

I put links below to check answers on certain questions. Please be smart!  Create your answer first then check your answer with mine.  It does not have to be exactly the same, you just want to make sure you have all the key elements included in your answer!!!
11. a. State when DNA replication occurs and why it occurs at that time b. Explain why is it considered semi-conservative? c. Study the enzymes on Quizlet
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12. a. Label the origin of replication, replication bubble and replication forks for the image to the right.

b. Explain how prokaryotes and eukaryotes differ

c. Describe how a DNA molecule gets unzipped (Write it out, but use your handout too! Explain it to someone if you can)

CLICK HERE TO CHECK YOUR ANSWER to c

13. a. Explain how new nucleotides are added (basics…primase, primer, DNA Polymerase III, DNA Polymerase I. Do not talk about leading and lagging yet). b. Is this endergonic/exergonic, catabolic/anabolic and where is the energy coming from? 

CLICK HERE TO CHECK YOUR ANSWER to a
14. a. Identify the differences in how a leading strand vs. a lagging strand is made. Write it out and then use your handout to explain. (Don’t forget Okazaki fragments!!!)

     b. Explain why they are made differently (why aren’t they both just leading strands, made the same way?)

CLICK HERE TO CHECK YOUR ANSWER
15. Identify the origin of replication and label the missing 5’ and 3’ ends. Then, based on your understanding of DNA replication, draw in the leading and lagging strands towards each replication fork. (Hint: on each side of the replication fork identify the 5’ and 3’ directions for the new strand that is being built) 
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Study Guidelines: Protein Synthesis
The instructions in DNA state exactly how to make specific types of proteins to build cells, organize them and even control the chemical reactions within.  Even the enzymes used to build DNA have instructions on how to make them… inside the DNA itself. 
1. Explain why making a protein (Protein Synthesis) takes two steps instead of one.
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2. Complete the chart       
   DNA
     RNA
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                                            # of strands

                                                     bases

                                                    sugar

                           place(s) found in cell?

3. Define gene. Explain what genes code for and how a gene can be identified.

4. a. Fill in the blanks for the “central dogma” of life _________ ( _________ ( _________

      b. Explain what it means in your own words

5. a. Transcribe the following DNA sequences

       1) TACGGCCACTAGCCATAGTGCATA

       2) TACAGACTACCCGATAAACTGACC

       3) TACTTCAACGCGCGCTATTAGAAT 

      b. Identify the DNA sequence that will start all genes

      c. Explain how transcribing on paper is different than writing the complimentary DNA strand on paper. 

6. Complete the “Gene Expression-Transcription” handout

7. a. Identify where in the cell transcription takes place & what the purpose of transcription is.

      b. Name the 3 steps of transcription within the cell and the enzyme used

      c. Describe what happens during each of the 3 steps for a prokaryote (write it out, and also use the image below, or your handout, to help you practice explaining it out loud, preferably to someone)

[image: image24.png]



8. Explain what happens during the three steps for a eukaryote (be as detailed as possible)

9. Compare and contrast prokaryote transcription to eukaryote transcription (some things to consider below, see what else you can add)
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                                                 Prokaryote               Eukaryote

                 Location

                 Number of Steps

                 Enzyme(s) used

                 Starting sequence

                 Stop sequence

10. Complete the “Model 2- mRNA processing” handout (it’s the one we started in class)

11. a. Explain what happens during RNA processing to make pre-mRNA one step closer to mature mRNA (is this in prokaryotes, eukaryotes or both?) b. Identify the three main reasons processing occurs.

12. Explain what happens during RNA splicing to finally make the pre-mRNA a mature mRNA (is this in prokaryotes, eukaryotes or both?)

13. a. Identify where in the cell translation takes place & what the purpose of translation is.

      b. Explain what a codon is, what it codes for and in what molecule it is found

      c. Transcribe then translate the following DNA sequences

              i) DNA: TACGGGCCGCAACTACGATCAATT

                mRNA:


          amino acids:

             of protein

              ii)) DNA: TACTCGCACCCATGCGTACCGACT

                mRNA:


          amino acids:

             of protein

14. Explain what determines the shape and size of a protein. (be as specific as you can be) What is the most important characteristic of a protein? Why?

15. a. Describe the structure of a ribosome and how it helps it translate the mRNA

      b. Explain how prokaryote and eukaryote ribosomes differ

16. a. Describe the structure of tRNA and sketch a picture of a tRNA

      b. Explain the role of tRNA in translating mRNA

      c. Identify the role of aminoacyl tRNA synthetase 

      d. Define anticodon, and explain the role of anticodons in translation

17. a. Name the 3 steps of translation and the energy used 

      b. Describe what factors are

18. a. Explain what happens during initiation  (start by saying what is needed, then describe what happens)


   b.  Explain what happens during elongation (start by saying what is needed, then describe what happens)

       c Explain what happens during termination (start by saying what is needed, then describe what happens)

19. Explain what a telomere is.  What do you think are the benefits of scientist figuring out how to use telomerases?

20. Describe how proteins get to their correct destination within or out of the cell

21. a. Define mutation in your own words.  b. Identify the benefits of mutations.  c. Identify the negative consequences of mutations  d. Describe how a mutation may a mutation occur. 

22. a. Describe what a frameshift mutation is and give an example.  b. Explain the consequences of a frameshift mutation 

23. a. Describe what a base substitution is and give an example   b. Explain the consequences of a base substitution mutation

24. a. Create an argument that explains why not all mutations are bad. b. Draw out an example that demonstrates your answer to part 7a.

25. Study the mutations vocabulary words: Handout or Quizlet
[image: image27.png]


Study Guidelines: Cell Communication
Each cell in a multicellular organism is a living thing.   The cell membrane plays a major role in how the cell interacts with its environment.  It not only protects it and determines what enters and exits the cell, but it is also used to help cells communicate with each other.

***Three big ideas: structure/function, transport and communication***

1. a. Identify the two most important components in cell communication

     b. Draw a picture that shows the connection/relationship between the two main components

     c. Define target cell

2. Explain how plasma membrane protein receptors differ from intracellular protein receptors (think about their ligands too)

3. a. Name the 3 stages of cell communication

    b. Explain (in your own words) what happens during each phase of cell signaling

    c. Define and describe the role of the following: ligands and relay molecules

4. Identify the 3 major ways a signal can temporarily change a cell.

5. Watch this Amoeba Sister Video to help understand the basics even better 

***Make sure to finish the notes by watching the video 

6. Identify the reason why cells must communicate and “temporarily” change

7. a. Name the 4 major categories of cell signaling (hint: one is paracrine)

    b. Describe the 4 major categories and give/describe an example for each

8. a. Identify the 3 essential components of a G-Protein Coupled Receptor (GPCR) 

    *b. Draw the picture below on to page 58 of your notebook. Label as many parts as you can

    c. Explain how a G-Protein Coupled Receptor works


9. a. Draw and label the pictures below onto page 59 of your notebook and click on the link to see a video of how ligand gated ion receptors work.    Click this link to see a ligand gated ion receptor in action

 INCLUDEPICTURE "/var/folders/p1/2lqfh03j70563kpxx9zb6nzw0000gn/T/com.microsoft.Word/WebArchiveCopyPasteTempFiles/ligand-gated+ion+channel.jpg" \* MERGEFORMATINET 

    b. Explain how a ligand gated ion receptor works in your own words

10. a. Draw and label the picture below onto page 60 of your notebook 


       b. Explain how a tyrosine kinase receptor gets activated and how it leads to a cellular response

 INCLUDEPICTURE "/var/folders/p1/2lqfh03j70563kpxx9zb6nzw0000gn/T/com.microsoft.Word/WebArchiveCopyPasteTempFiles/300847023.jpg?442" \* MERGEFORMATINET 
11. a. Define; signal transduction pathway, relay molecule, secondary messenger

      b. Describe the role of change/modification in a signal transduction pathway

      c. Compare and contrast relay molecules to secondary messengers 

12. a. Identify the key elements necessary for a phosphorylation cascade to occur

      b. Explain how a phosphorylation cascade works

13. a. Identify the key elements necessary for secondary messenger to do their job. 

      b. Explain how secondary messengers work.

WE WILL GO OVER FEEDBACK LOOPS IN CLASS IN MORE DETAIL. IF YOU HAVE ANY QUESTIONS TONIGHT, SEND ME A RIMIND.  DO YOUR BEST FROM WHAT WE HAVE LEARNED TO COMPLETE THE FOLLOWING OBJECTIVES.

14. a. Name the two types of feedback mechanisms used to control cell signaling/communication

      b. Identify the 3 essential components to both feedback loop types 

      c. Explain how these feedback mechanisms are used for an organism to respond to a change 

          in their internal or external environment

15. a. Define homeostasis

      b. Identify the type of feedback mechanism used to maintain homeostasis. 

      c. Explain how this feedback loop helps maintain homeostasis (explain how it helps return things back to homeostasis)

      d. Describe an example of negative feedback involved in homeostasis

16. Explain how A positive feedback mechanism amplifies a biological process from its original starting point

17. STILL WORKING ON THIS ONE …

Click on this link to do the Google slides 


 Period 2: Cell Communication and Feedback Review
                                   Period 6: Cell Communication and Feedback Review
      Study Guidelines: Chromosomes, Cell Cycle, Mitosis
DNA is organized in a very specific way to make sure all cells get the exact same DNA and so that DNA can be passed on correctly to their offspring.

Just as a map is used to guide you to a destination, use these sentences to guide you in your study of this unit.

1.  a. Explain what chromosomes are made of.  b. Describe the function of chromosomes c. Redraw the images below and identify each of the levels of organization for a chromosome.



2. Compare and contrast euchromatin and heterochromatin

3. Compare and contrast prokaryote chromosomes to eukaryote chromosomes

4. Go on to Google Classroom classwork and click on
 

 Cell Cycle reading (period 2)

 Cell Cycle Reading (period 6)

***You don’t need to take notes, just academic responsibility to have background knowledge of this topic to help you better understand the details we get into in class

5. a. Study ALL your vocabulary words!!! Click here for a Quizlet Set ( b. Draw a picture of a homologous chromosomes 

6. a. Define diploid and haploid. 

    b. Draw a diploid cell that has 4 chromosomes in it. 
    c. Draw a haploid cell that has 4 chromosomes in it.
      

7. Draw a diploid cell that has 8 chromosomes in it and then draw what one of its haploid cells would look like.




8. a. Re-draw and complete the drawing.


How are diploid and haploid connected?

    b. Explain why two different species 

        cannot mate and produce fertile 

        offspring

9. a. Define cell cycle, parent cell and daughter cells

    b. Identify the reasons why cells would need to divide

10. a. Redraw the circle and label all parts you can remember. Check your notebook to see how you did. 
      b. Name the 3 main stages of the cell cycle (Hint: Interphase then...)

      c. Name the 3 phases that are part of interphase and explain what 

          happens during each phase.

11. a. Define checkpoint. 

      b. Identify the location of the three major check points 

      c. Describe the purpose of these checkpoints

12. a. Draw a picture of a homologous pair of chromosomes vs. sister chromatids (label each sister chromatid and centromere)
      b. Define centromere and sister chromatids

      c. Compare and contrast homologous chromosomes and sister chromatids. 

      d. Draw what this cell would look like after S phase of interphase has occurred. 



13. a. Describe the purpose of checkpoints in the cell cycle

      b. Name at least one thing that would be checked at each of the major (3) check points

14. a. In your own words, explain what happens during mitosis.

      b. What is the purpose/point of mitosis?

      c. Study what happens during the steps of mitosis.

15. a. When does mitosis occur?

      b. What types of cells does it make?

     c. How many cells are made?

      d. How many steps?

16. Draw a series of images that show this cell going through mitosis

              Parent Cell         After Interphase       Prophase          Metaphase        Anaphase         Telophase


17. a. Name the two main types of external signals that can be used to tell a cell it needs to divide.

      b. Identify the type of communication that these two types of signals represent. Explain how each works.

18. a. Define internal signal

      b. Name the two main types of internal signals 

19. Describe the experiment scientists did to support the idea that internal signals are used to tell the cell when to move from one phase to the next. 

20. Explain how cell communication and the cell cycle are connected

21. a. Define check point

      b. Explain the 3 possible outcomes that may occur when a cell reaches a check point (think traffic signal)

22. a. For each of the check points, describe the things a cell may check before moving on to the next phase.

      b. For each check point, identify the cyclins and CDKs used to tell the cell to move on to the next phase. 

23.  Read the cancer handout from class and take notes onto page 73 

24. Describe the role of checkpoints in regulating the cell cycle. 

25. a. Define cyclin and CDK

      b. Explain how cyclins and CDKs work to regulate the cell cycle

      c. Draw a picture to show how cyclins and CDKs work

26. a. Draw a graph that shows the amounts of Cyclins and CDK’s throughout the cell cycle

      b. Explain why the amounts of (most) cyclins rise and then rapidly fall

27. Define cancer and explain why it is so dangerous

***MAKE SURE TO WATCH THE VIDEOS BEFORE ANSWERING QUESTIONS 28-30 ***

28. a. Identify the two classes of genes that, when damaged, may lead to cancer.

     b. Define each class of genes (what do they code for)

     c. What do we call a proto-oncogene that is mutated?

29. Use the RAS gene to explain how a mutated proto-oncogene can lead to deregulation of the cell cycle and therefore…cancer!!!

30. a. Use the p53 tumor suppressor gene to explain how a mutated tumor suppressor gene can lead to deregulation of the cell cycle and therefore…cancer!!!

     b. Explain the role of p53 proteins in activating p21 enzymes.

     c. Describe how p21 enzymes are able to stop the cell cycle 

Study Guidelines: Gene Regulation
The instructions written out in the DNA for building proteins is very specific and must be followed exactly to make, normal, functioning proteins. The cell must control the production of these proteins in order to use its energy and materials wisely and efficiently!!! 
1.  a. Define gene. b. Explain how genes are regulated c. Identify the two reasons cells (both prokaryote and eukaryote cells) regulate their genes d. What role does the environment play in gene regulation?

2. a. Define metabolic pathway.  b. Describe how gene regulation (turning genes on or off) can affect a metabolic pathway. c. Explain two ways a metabolic pathway may be controlled. 

3. a. Draw a picture of an operon. b. Label all the parts including the genes, promoter and operator. c. Explain the role of each of those parts plus the repressor

4. a. Watch the video on operons if you’re still a little stuck

     b. Explain how an inducible operon works. Identify when inducible operons are used.

     c. Explain how a repressible operon works. Identify when repressible operons are used.

     d. EXTRA CREDIT
 (I will help you with two questions on your final :) - Create one single video that explains both repressible and inducible operons (in your own words) and post it on Google Classroom. 

5. Compare and contrast repressible and inducible operons

6. a. Identify the three main ways eukaryotes can regulate their genes. b. Name at least three things/reasons that would cause a cell to have to turn genes on or off (think of what we learned in other units this semester)

7. Explain the two ways in which chromatin may condense or decondense to turn genes on or off. (make sure to identify the types of chromatin involved)

8. a. Draw a picture that demonstrates the gene set up and materials necessary to activate (transcribe) a eukaryote gene. b. Describe the series of steps that must happen to activate a eukaryote gene 

9. Compare and contrast the ways in which prokaryotes and eukaryotes regulate their genes. 
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