Biology EOC Review Packet

Instructions:  This book is organized into 5 categories.  Students are to read each category and answer questions that follow each section.  These sections are highlighted in Green.  

Category 1: Cell Structure and Function

Category 2: Mechanisms of Genetics

Reporting Category 3: Biological Evolution and Classification
Reporting Category 4:  Biological Processes & Systems 
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2. Which of the following is a main difference between prokaryotic and eukaryotic cells?
smaller size of eukaryotes

absence of a membrane-bound nucleus in prokaryotes

absence of ribosomes in prokaryotes

absence of organelles in eukaryotes

ich statement i false?

Eukaryotes are much more complex than prokaryotes
‘The components inside a prokaryotic cell lack membranes
Prokaryotes were the first organisms on Earth
Prokaryotes lack genetic material
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4. Muscle cells require a great deal of energy. Therefore, they are likely to have a
number of

Golgi

Mitochondria

ER

Lysosomes

a
b.
c
d.

s most likely a member of which Kingdom?
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Reporting Category 5: Interdependence within Environmental Systems

Category 1: Cell Structure and Function
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DAY 1: B.4A: Compare and Contrast Prokaryotic and Eukaryotic Cells
Eukaryotic Cells
· Cells that have internal membrane-bound structures.  The structures found inside of eukaryotic cells are called organelles (tiny organs), and each organelle has a specific function linked to cell survival.
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VIRUSES

Viruses are made up of nucleic acids (DNA or RNA) surrounded by a protein coat. They
are smaller than the smallest bacterium.

Viruses consist of nucleic acid (genetic material) surrounded by a eapsid (protein coat).

Most scientists consider viruses to be nonliving because they can’t carry out the most
basic processes of life. Viruses can’t metabolize (break down) food to release energy
(carry out respiration) or grow.

‘The only thing that viruses can do is replicate (copy themselves), but to do that they need
the help of a living cell. The living cell in which a virus replicates is called its host cell.

‘There are proteins on the surface of a virus that allow it to attach to a host cell. (The
shape of the protein on the virus must fit the shape of the receptor on the host.) For
example, the virus shown below could infect the cell pictured because their shapes would
fit together.

S

Host cell

i

When a virus infects a host cell, it injects its DNA or RNA into the host and takes
control.

If the host cell makes many

s of the virus (e

ates viral DNA), the new viruses
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Prokaryotic Cells

· Cells that lack internal membrane-bound organelles, such as bacteria.  A prokaryotic cell does not have a nucleus or membrane-bound organelles.  Prokaryotes do synthesize (make) proteins, so they do have ribosomes.
Check Your Understanding
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Identify if the following pictures are Prokaryotic cells or Eukaryotic cells.

3. ___________________  
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4. ___________________
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5. ________________
Using the following word bank fill in the following statements:

Nucleus, Prokaryote, Eukaryote, Multicellular, Unicellular, DNA, Enzyme

6. An organism with membrane bound organelles = _________________. 

7.  An organism with NO membrane bound organelles = ______________.
8. An organism with many cells = _____________________________. 

9.  An organism with one cell = _______________________________. 
Using the following words, place them into the appropriate circle.
	No Nucleus
	Ribosomes
	Nucleus

	Membrane Bound Organelles
	Unicellular & Multicellular
	No Membrane Bound Organelles

	Unicellular
	DNA
	Cell Membrane

	Bacteria
	Cytoplasm
	More Complex
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TRANSPORT OF MATERIALS INTO AND OUT OF THE CELL

Plasma (cell) membrane- the boundary between the cell and i

entry of nutrients and removal of wastes- maintains homeostasi

environment, controls

***Homeostasis- balance; an ideal internal environment *+*

Selective permeability- the cell membrane is picky- some molecules are allowed to enter
acell while others are kept out

Phospholipid bilayer- The plasma (cell) membrane is made up of two layers, each layer
contains phosphate groups and lipids (fats) that allow the membrane to be flexible and
picky about what enters and what exits. There are also proteins in the membrane that can
help substances move through.

Membrane protein
(transport channel)

Phospholipid bilayer

Passive Transport

‘Some substances can move without using energy. This is called passive transport.
If you place a drop of ink in a beaker, the ink will soon spread farther and farther out until
itis evenly distributed. The ink did not have to use energy to spread out. Instead, the
random movement of particles caused the crowded (highly concentrated) ink molecules
1o move o less crowded (less concentrated) areas. This movement of solute (dissolved
substance) from an area of greater concentration to an area of less concentration is called
diffusion.

‘Water molecules can also diffuse. Diffusion of water is called osmosis. Water
also moves from where there is more water to where there is less water. Look at the
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B.4B: Investigate and explain cellular processes, including homeostasis, energy conversions, transport of molecules, and synthesis of new molecules
Plasma (cell) membrane- the boundary between the cell and its environment, controls entry of nutrients and removal of wastes- maintains homeostasis 

***Homeostasis- balance; an ideal internal environment ***
Selective permeability- the cell membrane is picky- some molecules are allowed to enter 

a cell while others are kept out 
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Passive Transport

‘Some substances can move without using energy. This is called passive transport.
If you place a drop of ink in a beaker, the ink will soon spread farther and farther out until
itis evenly distributed. The ink did not have to use energy to spread out. Instead, the
random movement of particles caused the crowded (highly concentrated) ink molecules
1o move o less crowded (less concentrated) areas. This movement of solute (dissolved
substance) from an area of greater concentration to an area of less concentration is called
diffusion.

‘Water molecules can also diffuse. Diffusion of water is called osmosis. Water
also moves from where there is more water to where there is less water. Look at the
diagram below. The dialysis membrane is similar to a plasma membrane in that it is
selectively permeable. Water molecules are small enough to pass through, but starch
‘molecule are too large. Because there is a greater concentration of water in side B
(100%) than in side A (95%). water will move from side B to side A. and the water level
in side A will rise. Osmoss Apparatus

Tuing —>Y Glass o
10mL dstied water

v
X, (100% water)

10mLof 5% starch sotion Daysis membrane

(95% water)
Active Transport

Some molecules are too large to enter o exit the cell, or their charges prohibit them from
passing through the plasma membrane. If this is the case, the cell can still move them,
but it must use energy. Movement of substances that requires energy is called active
transport.
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Phospholipid bilayer- The plasma (cell) membrane is made up of two layers, each layer contains phosphate groups and lipids (fats) that allow the membrane to be flexible and picky about what enters and what exits.  There are also proteins in the membrane that can help substances move through. 
Passive Transport

Some substances can move without using energy.  This is called passive transport.  If you place a drop of ink in a beaker, the ink will soon spread farther and farther out until it is evenly distributed.  The ink did not have to use energy to spread out.  Instead, the random movement of particles caused the crowded (highly concentrated) ink molecules to move to less crowded (less concentrated) areas.  This movement of solute (dissolved substance) from an area of greater concentration to an area of less concentration is called 

diffusion.   
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Sometimes proteins in the plasma membrane are
used to pump materials out. Sometimes, materials
enter and exit the cell using vesicles (pockets of the
cell membrane).

Environment

Endocytosis uses vesicles to bring materials (like
nutrients) into the cell.

Exocytosis uses vesicles to move materials (like
waste products) out of the cell.

Diftusion  Faciltated diffusion

PRACTICE

1. A thermostat maintains an ideal temperature of a room. What cell process is similar to
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Water molecules can also diffuse.  Diffusion of water is called osmosis.  Water also moves from where there is more water to where there is less water.  Look at the diagram below.  The dialysis membrane is similar to a plasma membrane in that it is selectively permeable.  Water molecules are small enough to pass through, but starch molecules are too large.  Because there is a greater concentration of water in side B (100%) than inside A (95%), water will move from side B to side A, and the water level in side A will rise.   
[image: image22.png](1) redhankbiology.weebly.com, X

€ © C i [} rechawkbiology.weebly.com/iploads/5/4/2/1/542 1446 celllar_processes.peff % =
For quick access,plce your backnarks here on the bockmarks bar, Import bockmarks now.
[=

Sometimes proteins in the plasma membrane are
used to pump materials out. Sometimes, materials
enter and exit the cell using vesicles (pockets of the
cell membrane).

Environment

Endocytosis uses vesicles to bring materials (like
nutrients) into the cell.

Exocytosis uses vesicles to move materials (like
waste products) out of the cell.

Diftusion  Faciltated diffusion

PRACTICE

1. A thermostat maintains an ideal temperature of a room. What cell process is similar to
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Active Transport

Some molecules are too large to enter or exit the cell, or their charges prohibit them from passing through the plasma membrane.  If this is the case, the cell can still move them, but it must use energy.  Movement of substances that requires energy is called active transport.   
Sometimes proteins in the plasma membrane are used to pump materials out.  Sometimes, materials 

enter and exit the cell using vesicles (pockets of the cell membrane).  
Bulk Transport

The movement of large molecules with the use of vesicles.  A vesicle is a tiny sac formed by the cell membrane.  Vesicles may carry molecules into the cell (Endocytosis) or out of the cell (Exocytosis).  Bulk transport also requires energy from the cell.
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There are three types of osmotic solutions a cell could be in: hypotonic which is
when the concentration of solute molecules is lower on the outside of the cell
forcing water into the cell, making it expand/swell, hypertonic when the
concentration of solute molecules is higher on the outside of the cell forcing
water out of the cell, making it shrink/shrivel and isotonic when the
concentration of solute molecules are the same on the outside and the inside of
the cell forcing water in and out of the cell at equal rates.

Hypertonic Isotonic Hypotonic

http://upload.wikimedia.org/wikipedia/commons/7/76/Osmotic_pressure_on_blood_
cells_diagram.svg
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Endocytosis uses vesicles to bring materials (like nutrients) into the cell.   

Exocytosis uses vesicles to move materials (like waste products) out of the cell.   
Summary:
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How do cells synthesize molecules?
Cells synthesize a wide variety of complex molecules including proteins, lipids, and carbohydrates.  Three organelles in particular are involved in synthesizing molecules: ribosomes, the endoplasmic reticulum, and the Golgi apparatus.

· Ribosomes are small particles of RNA and protein found throughout the cytoplasm in all cells.  Ribosomes follow instructions to make proteins from DNA in the nucleus.

· Endoplasmic Reticulum (ER) is a system of membranes in eukaryotic cells where lipids, some proteins, and other molecules are assembled.  Smooth ER contains enzymes that are important in the synthesis of lipids.  Rough ER has ribosomes attached to its surface that produce proteins.  Those proteins are then modified in the ER and leave the rough ER in vesicles that transport the proteins to the Golgi Apparatus.

· Golgi Apparatus is a stack of membranous sacs.  Products made in the ER are modified, stored, and prepared to be sent to destinations inside or outside of the cell.

Check Your Understanding
1. If a particle enters the cell by active transport, then the particle is

a. needed for synthesizing a large molecule.

b. more concentrated outside the cell than inside it.

c. more concentrated inside the cell than outside it.

d. being moved without the use of energy.

2. Which energy conversion takes place in some plant cells, but never in animal cells?

a. chemical energy to light energy

b. chemical energy to the energy of motion

c. the energy of motion to sound energy

d. light energy to chemical energy

3. A thermostat maintains an ideal temperature of a room.  What cell process is similar to this?

a. food storage

b. photosynthesis

c. homeostasis

d. active transport

4. When there is a lower concentration outside of a plant cell rather than inside a plant cell, what will happen?

a. the cells of the plant will lose water and wilt

b. the cells of the plant will gain water and become rigid

c. the plant will grow toward the sun

d. the plant will increase its rate of photosynthesis
5. The picture shows a cell model and the solutions associated with it. In this situation the cell model will—
[image: image26.emf]
a. shrink by losing water

b. start to vibrate

c. swell by taking water in 

d. stay the same size
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THE CELL CYCLE

The cell eycle is a sequence of several phases through which a cell passes a it grows,
prepares for division, and divides.

—— WIERPHASE —

/ s
(ONA synthesis)

« Interphase- the stage where the cell spends most of its time, divided int

o Gl (first growth) phase- cell undergoes growth, energy conversions
transport or molecules, and synthesis of new molecules (normal cellular
functions)

o S (synthesis) phase- a copy of each chromosome is made. One complete
set of genetic information will be given to one nucleus that forms as a
result of mitosis, and the other complete set will be given to the other
nucleus.

(DNA is the instruction manual for the cell. Exact copies of DNA are passed on to
the next generation of cells each time a cell divides. The overall process of DNA
replication (DNA copying itself 10 make new DNA for new cells) is shown in the
diagram below)

1) Wireless Network Connection s now connected

Connested to: Shroyer Wi
Signal strength: Good
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7. When a cell is isotonic do the water molecules continue to move?

8. What is the difference between active and passive transport?

9. When a cell is hypertonic, why does the water move out of the cell?

10. When a cell is hypotonic, why does the water move into the cell?

11. What is a semi-permeable membrane?

12. How would a membrane being selectively (semi) permeable help maintain homeostasis?

13. What is the difference between endo and exo cytosis?

14. Synthesis means to make from.  What is synthesized in the ribosome?

15. What is synthesized in the endoplasmic reticulum?

16. What is synthesized in the Golgi Apparatus?
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transport or molecules, and synthesis of new molecules (normal cellular
functions)

o S (synthesis) phase- a copy of each chromosome is made. One complete
set of genetic information will be given to one nucleus that forms as a
result of mitosis, and the other complete set will be given to the other
nucleus.

(DNA is the instruction manual for the cell. Exact copies of DNA are passed on to
the next generation of cells each time a cell divides. The overall process of DNA
replication (DNA copying itself 10 make new DNA for new cells) is shown in the
diagram below)

1. DNA molecule
is unzipped
(bonds between
the nitrogen bases
are broken by
enzymes)

2. Free floating 3. Formation of two identical
nucleotides are added DNA molecules
to their

complementary bases

© G2 (second growth) phase- cell prepares for mi

Once interphase is complete, the cell is ready 1o { ) wireless Network Connection is now connected

Connested to: Shroyer_Wifi
Signal strength; Very Good
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B.4C: Compare the structures of viruses to cells, describe viral reproduction, and describe the role of viruses in causing diseases such as human immunodeficiency virus (HIV) and influenza (flu).
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Reproduction: Lytic and Lysogenic Cycle

· Lytic Cycle: Make the host cells explode “lyse” to release new virus
· Lysogenic Cycle: Makes copies of the virus as the cell divides
Prevention

· Viruses cause human diseases, many of them serious.  Some examples of diseases caused by viruses are AIDS, the common cold, rabies, influenza (the flu), hepatitis, chicken pox, etc.  Doctors cannot use antibiotics to treat viruses; antibiotics are used to treat bacterial diseases.

· Doctors can prevent some viruses using vaccines.  Vaccines are harmless viruses that stimulate your immune system to fight off harmful viruses.
· HIV, the virus that causes AIDS, is one of the most rapidly changing viruses, which is why it is not possible at this time to create a vaccine against it.  AIDS attacks the immune system’s Helper T Cells, causing the body to not be able to fend off other infections.

Check Your Understanding
1. Describe the steps of the Lytic Cycle.
a. ______________________________________________________________________________

b. ______________________________________________________________________________

c. ______________________________________________________________________________

d. ______________________________________________________________________________

e. ______________________________________________________________________________

f. ______________________________________________________________________________

g. ______________________________________________________________________________

2. Describe steps of the Lysogenic Cycle.
a. ______________________________________________________________________________

b. ______________________________________________________________________________

c. ______________________________________________________________________________

d. ______________________________________________________________________________

e. ______________________________________________________________________________

f. ______________________________________________________________________________

g. ______________________________________________________________________________

h. ______________________________________________________________________________

i. ______________________________________________________________________________

j. ______________________________________________________________________________

3. What is the main difference between the two cycles?

 ____________________________________________________________________________________________________________________________________________________________________________________

B.5A: Describe the stages of the cell cycle, including deoxyribonucleic acid (DNA) replication and mitosis, and the importance of the cell cycle to the growth of organisms

The Cell Cycle 

The cell cycle is a sequence of several phases through which a cell passes as it grows, prepares for division, and divides.   The cell cycle ensures that all cells of the organism have the same chromosomes and the same DNA.
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• Interphase- the stage where the cell spends most of its time, divided into…

· G1 (first growth) phase- cell undergoes growth, energy conversions, transport or molecules, and synthesis of new molecules (normal cellular functions) 

· S (synthesis) phase- a copy of each chromosome is made.  One complete set of genetic information will be given to one nucleus that forms as a result of mitosis, and the other complete set will be given to the other nucleus.   
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‘The driving force behind water movement in a plant is transpiration (the loss of water from a
leaf). This movement of water from the leaf’s surface pulls other water molecules from the oot
upward. Water molecules stick to each other (and to the walls of xylem) using hydrogen bonds.

Water escapes from the leaf through pores called stomata. Stomata are surrounded by guard
cells, which are plump and form openings when water is plentiful. These openings are important
for gas exchange, so that plants can take in carbon dioxide they need for photosynthesis, and
remove the oxygen produced in photosynthesis. When too much water has been lost, the guard
cells shrivel, which causes the stomata to close. The stomata must balance the need for gas
exchange with prevention of excessive water loss.

water evaporates
§  fromleaf suriace
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Figure 25. Stomata open to allow carbon dioxide (CO,)
10 enter a leaf and water vapor to leave.
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(DNA is the instruction manual for the cell.  Exact copies of DNA are passed on to the next generation of cells each time a cell divides.  The overall process of DNA replication (DNA copying itself to make new DNA for new cells) is shown in the diagram below)   
· G2 (second growth) phase- cell prepares for mitosis 
Once interphase is complete, the cell is ready to enter the M Phase which is composed of Mitosis and Cytokinesis…

· Mitosis- the 4-step process in which a nucleus divides to form two nuclei 

1. Prophase: The nuclear envelope breaks apart, and the chromosomes condense.

2. Metaphase: The spindle attaches to the chromosomes and moves them into a line in the middle of the cell.

3. Anaphase: Sister chromatids separate and move to opposite ends of the cell.

4. Telophase: The nuclear envelope reforms, the chromosomes shrink, and the spindle breaks apart.  The nucleus has divided.   
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· Cytokinesis- The cytoplasm divides (cytokinesis), resulting in two identical cells.   
Check Your Understanding
1. The cell cycle includes mitosis.  What happens during mitosis? 
a. each chromosome makes a copy of itself 
b. the cell cytoplasm divides to produce two cells 
c. the cell prepares to divide 
d. the nucleus divides so that each cell will receive a complete set of genetic information
2. During the very early stages of a person’s life, the rate of cell division proceeds rapidly.  During this time, cells show little growth.  What can you conclude from this information about the cell cycle during these very early stages of development? 
a. the cell cycle consists mainly of a long G1 phase 
b. the cell cycle consists mainly of M and S phases 
c. most cells exit the cell cycle 
d. most cells will not undergo mitosis
3.  Which phase does a cell spend most of it’s life in?_____________________________

4.  What happens during S – Phase of the cell – cycle? ____________________________

5. What divides during Telophase?_________________________________

6. What divides during Cytokinesis?________________________________

7. How many daughter cells are created?____________________________

8. What happens once Cytokinesis finishes? _________________________

Identify which stage of Mitosis & Cytokinesis each picture represents using the following vocabulary:
Prophase               Metaphase           Anaphase               Telophase         Cytokinesis
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B.5B: Examine specialized cells, including roots, stems, and leaves of plants; and animal cells such as blood, muscle, and epithelium
What types of specialized cells make up roots, stems, and leaves

· Roots: epidermal cells on root hairs increase surface area to allow for the absorption of water and mineral nutrients
· Stems: vascular bundle composed of xylem and phloem.  Xylem cells move water and minerals from the roots, up the stem, and to the leaves.  Phloem cells move nutrients like glucose throughout the plant using pipe-like structures (provide support for leaves, branches, and flowers).
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Leaves: epidermal cells secrete a waxy coating called the cuticle, which protects the plant from injury and water loss. also contain cells containing chloroplasts for photosynthesis; guard cells control size of stomata on underside of the leaf (stomata allow for gas exchange).
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a. They invade and destroy nearby healthy tissues.

b. They disrupt the cell division of nearby healthy tissues.

c. They stop spindle fibers from forming a link between the poles of each chromosome.
d. They stop the nuclear membrane from forming.
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Figure 8-8

4. Which of the cells depicted in the line graph in Figure 8-8 are most likely cancerous?
a. A c. C
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What are some specialized cells found in animals?

· Muscle Cells: 3 Main Types
· Skeletal muscles, which pull on bones when they contract, have cells that are striated (striped) and contain multiple nuclei
· Cardiac muscle cells are found only in the heart.  These cells are striated like skeletal muscle cells, but are smaller and usually only have one or two nuclei.
· Smooth muscle cells are found in organs such as the stomach and intestines.  These cells are not striated.
· Blood Cells: 3 Main Types
· Red Blood Cells are red because they contain hemoglobin, an iron-containing protein that binds oxygen.  These cells do not have nuclei.
· White Blood Cells, which are part of the immune system, are smaller and less abundant than red blood cells.  These cells are specialized to attack pathogens like bacteria and viruses.
· Platelets are small fragments of certain bone marrow cells that cling to wounds and are part of the clotting process.
· Epithelial Cells: 
· line the outside of the body and organs.
Check Your Understanding
1. The vascular tissue of a plant transports various substances.  Which substance would you expect to find in phloem, but not in xylem? 
a. Glucose 
b. Iron 
c. Potassium 
d. Water
2. Which of these systems would best protect you from getting a cold? 
a. Immune system 
b. Digestive system 
c. Excretory system 
d. Circulatory system
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L 21 The diagram below shows the growth pattern of some skin cells in the human body after they have been
exposed to ultraviolet radiation.

The cells in area X are most likely

(1) red blood cells (3) white blood cells
(2) cancer cells (4) sex cells
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 The diagram represents a change in guard cells that open and close pores in a plant.  This change directly helps to ---

a. Absorb minerals

b. Regulate water loss

c. Reduce seed production

d. Increase heterotrophic nutrition.  
B.5C: Describe the roles of DNA, ribonucleic acid (RNA), and environmental factors in cell differentiation.
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Cell Differentiation
· produces specialized cells, which are cells that have characteristic structures that allow them to perform specific functions.

· occurs in stem cells, which are unspecialized cells that can differentiate into other types of cells.

Check Your Understanding 

“Becoming specialized in structure and function” is a definition of 

a. Pattern formation

b. Morphogenesis

c. Development 

d. Differentiation

1. Plants have specialized structures such as roots, stems, and leaves.  What process is responsible for the development of these different structures?

a. Cell cycle 
b. Mutation 
c. Photosynthesis 
d. Differentiation
3. The diagram represents a process that occurs during normal human development.
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	Which statement is correct regarding the cells and DNA?

	


A.  All Cells have identical DNA

B. Only the fertilized egg contains DNA.

C. The DNA of the fertilized egg differs from the DNA of all the other cells.

D. The DNA of the fertilized egg differs from some, but not all, of the other cells.

4.  Although identical twins inherit exact copies of the same genes, the twins may look and act differently from each other because –
a. A mutation took place in the gametes that produced the twins.

b. The expression of genes may be modified by environmental factors.

c. The expression of genes may be different in males and females.

d. A mutation took place in the zygote that produced the twins.

5. Which of the cells depicted in the line graph in Figure 8-8 are most likely cancerous?
a. [image: image38.jpg]


A

b. B

c. C

d. D

6.  An undifferentiated cell that can become almost any type of cell in the body is a-

a. Cancer cell

b. Stem cell

c. Regulator cell

d. Skin cell

7.  The diagram below shows the growth pattern of some skin cells in the human body after they have been exposed to ultraviolet radiation. The cells in area X are most likely
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a.  Red Blood Cells
b. Cancer Cells
c. White Blood Cells
d. Sex Cells


B.5D: Recognize that disruptions of the cell cycle lead to diseases such as cancer.

Disruptions
· The cell cycle depends on DNA.  When DNA is damaged or altered, it can undergo a mutation, which is a permanent change to the information it carries.

· Mutations can cause abnormal patterns of growth and division.

· A mass of rapidly growing, abnormal cells is called a tumor.
· Some tumors are benign, or harmless, because their cells do not spread beyond the tumor.

· Some tumors are malignant, or cancerous, because they have cells that can spread to other areas of the body.  The spreading of malignant cells is called metastasis.

· Cancer is the general term for a disruption in the cell cycle that eventually disturbs the proper functioning of a body.  It can occur in almost any organ including the skin, liver, lungs, brain, reproductive organs, and endocrine glands.

[image: image2.emf]
B.9A- Compare the structures and functions of different types of biomolecules, including carbohydrates, lipids, proteins, and nucleic acids

Biochemistry 

All living things are made up of four major kinds of biomolecules: carbohydrates, lipids, proteins, and nucleic acids.   
1. Carbohydrates- aka “Sugars and Starches”

· [image: image40.png]


made up of carbon, hydrogen, and oxygen in a 1:2:1 ratio.  
· Some carbohydrates provide quick energy (simple sugars), while some store energy (like starches and glycogen), and others provide structure (cellulose and chitin).  
· Building blocks of carbohydrates are called monosaccharides, while complex carbohydrates are called polysaccharides.  

· A common ending for carbohydrates is –ose.     
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2. Lipids- aka “Fats, Oils, Waxes, Steroids, and Hormones”

· made mostly from carbon and hydrogen atoms

· formed by glycerol and fatty acid chains

· Lipids do not dissolve in water, so cells store long-term energy as lipids.  (Lipids store more energy than other organic compounds.)  Lipids also provide insulation and make up cell membranes   (phospholipid bilayer).  

3. Proteins- aka “Polypeptide”

· made of carbon, hydrogen, oxygen, and nitrogen.  
· The subunits of proteins are called amino acids.  
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Proteins control cell functions, defend the organism, support transport and movement, and provide structure.   
· Enzymes are special proteins that act as catalysts to control the rate of chemical reactions.  They lower the activation energy, or energy required for the reaction to proceed.  Each enzyme has a specific function that is determined by its shape.  Any factor that changes the shape of an enzyme (like temperature or pH) can alter its function.  
· A common ending for enzymes is –ase.
4. Nucleic acids- aka “DNA and RNA”

· [image: image43.jpg]


made of carbon, hydrogen, oxygen, nitrogen, and phosphorous.

· made up of subunits called nucleotides (which consist of a sugar, a phosphate, and a nitrogenous base).  
· Nucleic acids store information that determines how an organism will grow and develop, and they control the building of proteins in cells.    

Check Your Understanding
1. Which of the following biomolecules are major energy sources for cells?

a. carbohydrates

b. lipids

c. proteins

d. nucleic acids such as DNA

2. Certain processes in the human body must be sped up in order to occur fast enough to sustain life.  Why does the timeliness of these processes depend on proteins?

a. Some proteins store energy as muscle tissue.

b. Some proteins are enzymes that increase the rate of reactions.

c. Some proteins support and maintain cell shape.

d. Some proteins are important fuels for cellular processes.

3. Enzymes speed up a chemical reaction by 

a. Lowering the amount of energy it needs to get started 
b. Producing complex carbohydrates 
c. Changing the shape of the substrate 
d. Producing heat
4. DNA and RNA are composed of units that are made up of 

a. Chains of nucleotides 
b. Chains of simple sugars 

c. Twisted chains of amino acids 

d. Three very long carbon-hydrogen chains attached to a glycerol molecule
5. Enzyme function is compared to a lock and key.  The model helps to explain the importance of which property of an enzyme?

a. the specificity of an enzyme

b. the size of an enzyme

c. the speed at which an enzyme catalyzes reactions

d. the uses of enzymes outside of organisms

6. Enzymes are essential for life because they 

a. are broken apart for their energy

b. carry the molecular code for producing proteins

c. increase the speed of chemical reactions

d. replace the products of chemical reactions

7. In the table below, identify the monomer and polymer of each biomolecule.
	
	Monomer
	Polymer

	Lipid
	
	

	Protein
	
	

	Carbohydrate
	
	

	Nucleic Acid
	
	


8. The picture below is of a ______________________.

It looks like:__________________________________________________________________________.

It is made of:_________________________________________________________________________
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9. The picture below is of a ______________________.

It looks like:__________________________________________________________________________.

It is made of:_________________________________________________________________________
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10. The picture below is of a ______________________.

It looks like:__________________________________________________________________________.

It is made of:_________________________________________________________________________
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11. The picture below is of a ______________________.

It looks like:__________________________________________________________________________.

It is made of:_________________________________________________________________________
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12. What is an Enzyme and what is it’s function?

13. In terms of enzymes, should you be concerned if you have a fever?  Why?

B.9D: Analyze and evaluate the evidence regarding formation of simple organic molecules and their organization into long complex molecules having information such as the DNA molecule for self-replicating life.

Organic Molecules

· molecules that contain bonds between carbon atoms

· examples: nucleic acids, ATP, amino acids, and proteins

Evidence of Organic Molecule Formation

· Miller-Urey Experiment: designed to investigate how simple organic molecules may have formed.

· Experiment involved a chamber containing methane, ammonia, hydrogen, and water vapor because it mimicked the composition of Earth’s early atmosphere.

· Sparks of electricity were then sent through the chamber to simulate lightning.

· Gases were cooled and condensed into droplets.

· The droplets contained a mixture of small organic molecules found in living organisms including amino acids.

Formation of Complex Molecules and Cells

· 4 Steps:
1. Formation of simple organic molecules
2. Simple organic molecules combine to form polymers (repeated units of simple organic molecules)
3. Formation of self-replicating (copying) molecules
4. Beginning of metabolic processes
· The “RNA World” Hypothesis
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Check Your Understanding
Miller and Urey performed their experiment to determine if they could form

a. small, organic molecules from nonorganic molecules

b. large, organic molecules from simple organic molecules

c. Earth’s early atmosphere

d. Earth’s oxygen-rich atmosphere

2. The Miller and Urey abiotic synthesis experiment (and subsequent, similar experiments) showed that _____.
a. life can be created in a test tube
b. long chains of DNA can form under abiotic conditions
c. simple organic molecules can form spontaneously under conditions like those thought to prevail early in Earth's history
d. the earliest life forms introduced large amounts of oxygen into the atmosphere
3. In your own words, summarize the experiment and their findings.
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