
KEY POINTS

CHAPTER ONE
1. What are 2-3 properties of life?

a. Life is carbon-based, organic, & contains water
b. The basic unit of life is the cell
c. The emergent properties of living organisms:

i. Reproduction: life comes only from another life
1. The genetic material in all living cells is made of

DNA
ii. Growth & development: all living organisms go through

growth stages & many organisms undergo di�erentiation
& development

iii. Order & structure: living cells & organisms are highly
ordered & structured

1. The cell membrane maintains distinct di�erences
between the intracellular and extracellular spaces

2. Structure correlates with function
iv. Metabolism: energy transformations happen constantly

in a living organism
1. They may produce or consume organic foods &

make & breakdown large molecules through
various metabolic processes

v. Response to environmental stimuli: living organisms can
sense environmental cues & respond in an appropriate
way

1. Can also maintain internal conditions
(homeostasis) despite changing surroundings
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CHAPTER THREE
1. Define monomers, polymers, and macromolecules, hydrophobic,

hydrophilic.
a. Monomers: the individual units that make up a large molecule
b. Polymers: molecules made of many monomers (but not nearly

as many as macromolecules have)
c. Macromolecules: very large molecules made from tons of

molecules joined together (weight >1000 daltons)
i. In biology, there’s 4 major groups of macromolecules:

1. Carbohydrates
2. Lipids
3. Proteins
4. Nucleic acids

2. Be familiar with general idea for condensation synthesis, that
monomers may combine resulting in the formation of a dimer and
higher order polymers, forming water. Break down back to
monomers involves splitting of water (hydrolysis). It will not be
necessary to write out these reactions.

a. Condensation synthesis: when 2 monomers are combined to
make a dimer

i. Done by removing an H group from 1 monomer and an
OH group from another monomer → a bond is formed
between the 2 monomers and a water molecule is
released as a byproduct

ii. A.k.a. Synthesizing a polymer
b. Hydrolysis: breaks down dimers, trimers, & polymers into

monomers by adding an H and an OH group to the individual
molecules, and breaking the bonds holding them together

i. Requires water as a reactant/input
ii. A.k.a. Breaking down a polymer
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a.
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b. Animal ECM
i. Composition: glycoproteins such as…

1. Collagen
2. Proteoglycans (which have a small protein

component & a large carbohydrate component)

a.
3. Fibronectin (a protein which binds to integrins:

receptor proteins in the plasma membrane)
6. What are the cell surface features which allow direct flow of

materials between animal cells and between plant cells?
a. Gap junctions:

i. Found in animal ECMs
ii. Connect neighboring cells’ cytoplasms → allows for

direct exchange of molecules & communication
b. Plasmodesmata:

i. Found in plant ECMS
ii. Channels that perforate plant cell walls

iii. Connect neighboring cells’ cytoplasms → allows for
direct exchange of molecules like water & small solutes
(& sometimes proteins & RNA)
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3. Define free energy. Important to understand the equation and its
terms: 𝝙G = 𝝙H - T𝝙S. Understand how +𝝙G for a reaction is
unfavorable while -𝝙G for a reaction is favorable. Define exergonic
and endergonic reactions.

a. 𝝙G = 𝝙H - T𝝙S : the change in useable energy from initial →
final condition

i. G (free energy): useable energy that can perform work
ii. H (enthalpy): heat content/total potential energy

iii. T (absolute temperature): in K
1. K = ℃ + 273

iv. S (entropy): a measure of randomness/disorder
b. EXERGONIC V. ENDERGONIC

i. Exergonic: when 𝝙G is (-)
1. The reaction is thermodynamically favorable &

occurs spontaneously
2. The more negative 𝝙G is, the more energy released

& the more work performed
3. Spontaneous reactions favored by:

a. -𝝙H (decrease in enthalpy)
b. +𝝙S (increase in entropy)

ii. Endergonic: when 𝝙G is (+)
1. The reaction is thermodynamically unfavorable

c. EXOTHERMIC V. ENDOTHERMIC
i. Exothermic: heat is released (-𝝙H)

ii. Endothermic: heat is absorbed (+𝝙H)
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a. Alcohol fermentation:

i.

ii.
b. Lactic acid fermentation:

i.

ii.
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TOPIC 27
CALVIN CYCLE

1. Show and label membranes and compartments -- where does the Calvin cycle take
place?

a. Calvin cycle: the carbon-fixation reactions
i. Don’t need to take place in light, although they often do

ii. Uses ATP & NADPH generated by light reactions to build a 3-carbon
sugar from CO2

iii. OCCURS IN THE STROMA

b.
2. Name the carbon dioxide fixing enzyme, understand the reaction this enzyme

carries out. No need to write balanced equation, just that CO2 combines with an
unstable phosphorylated 5-carbon sugar to make a 6-carbon sugar. Understand that
the enzymes work in a cycle to produce sugar output and regenerate the Rubisco
substrate sugar.

a. Rubisco: the carbon dioxide fixing enzyme
i. CO2 reacts with an unstable phosphorylated 5-C sugar to make a 6-C

sugar
ii. 3 molecules of CO2 used to make 1 G3P (a 3-C molecule)

iii. 2 G3P then combine to make glucose
b. Cycle has to run 6 times (one for each CO2 incorporated into sugar) & uses large

amount of ATP & NADPH to make glucose
3. Be able to write the balanced equation for the overall dark reaction (Calvin cycle)

showing the input substrates and the output products, in equation in which 1
glucose is the carbohydrate product.

a. CALVIN CYCLE EQUATION:
i. [Insert scan]
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CHAPTER FOURTEEN

1. Understand the basic structure of double-stranded DNA: base pairing, double
helical, sugar phosphate backbone, anti-parallel pairing. No need to recall any of the
historical experiments which led to understanding DNA structure nor the 3 forms (A,
B, and Z) of DNA structure.

a. Main features of DNA double-helix:
i. DNA consists of 2 strands hydrogen-bonded together with a width = 2 nm

ii. The 2 strands turn right (clockwise) to make a right-handed helix
1. Strands are like the ropes of a ladder with the bases as the rungs

iii. The hydrophilic sugar-phosphate is on the outside of the helix
1. The negative phosphate groups make DNA soluble in aqueous

solution
iv. The hydrophobic nitrogenous bases are stacked in a perpendicular manner

to the strand
1. Distance between 2 base pairs = 0.34 nm
2. 10 base pairs per turn

v. Complementary base pairing: A pairs with T with 2 hydrogen bonds,
while G pairs with C with 3 hydrogen bonds

vi. The 2 strands are in antiparallel orientation (a.k.a. They run in the opposite
direction)

1. The start of DNA has a phosphate group attached to the 5th carbon
of ribose (5’) and the other end has a hydroxyl group attached to
the 3rd C of ribose (3’)

vii. The helical turns make a major groove and a minor groove between
adjacent turns

viii. Structure proves that DNA stores information in its sequence of bases (4
bases with infinite possibilities of various sequences & lengths)

ix. Based on complementary base pairing → DNA replication proposed to be
semiconservative

2. Be able to diagram and describe DNA replication as carried out in E. coli. Define
origin of replication. Your description should cover leading and lagging (Okazaki
fragments) strand synthesis, polarity of synthesis, the enzymes and proteins involved
in DNA replication, their roles and the sequence of events in DNA replication
process.

a. Semiconservative: refers to the fact that ½ of a newly made DNA is the old
template
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