AP Bio Midterm Prep Session!
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Water!!! They call it the solvent of life...

Polarity covalently




Water is quirky contd.

hydrogen
bonds

“crystalline

lattice structure”




Things Water

e Cohesion e Specific Heat
hydrogen one gram one
bonding degree Celsius

e Adhesion

e Surface Tension

e Evaporative Cooling

heat of vaporization

—




is quirky contd.

polar

Hydrophilic
Hydrophobic
pH

Acidic
Neutral
Basic

homeostasis




ACRONYM ALERT!!
CHNOPS

Chemistry of Life 101

matter mass
atoms
subatomic particles protons neutrons

electrons
Elements




Chemistry of Life

Compounds

atomic number

atomic mass

ol

%

Carbon
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Chemistry of Life 10l

Isotopes
¢ =olopes e FElectron Shells

potential energy

e Radioactive Isotopes:

e Energy Absorption:

e Energy Release:




Every element’ s favorite: Carbon!

covalent bonds
tetravalence

octet
rule




Functional Properties
Group Amino
o _
Nonpolar
Phosphate

. -

Charged, ionizes to release H*. Sulfhydryl
Since carboxy! groups can release

H* ions into solution, they are

considered acidic.

Charged, accepts H* to form NHz*.
Since amino groups can remove
H* from solution, they are
considered basic.

Charged, ionizes to release H*.
Since phosphate groups can
release H* ions into solution,
they are considered acidic.



Monomers polymers
hydrolysis
dehydration synthesis

(a) Dehydration synthesis

Monomers are joined by removal of OH from one monomer and removal of H from the other at the site of bond formation.

Monomers linked by covalent bond

(b) Hydrolysis

Monomers are released by the addition of a water molecule, adding OH to one monomer and H to the other.

O W®» — e
(6] OH HO
Monomers linked by covalent bond




Macromolecules

Carbohydrates:
Monosaccharide

Disaccharides:

Polysaccharides:

Glycosidic

cellulose

Lipids:
Fats:

Saturated Fats:

Unsaturated Fats:

Phospholipids

Steroids:

lipid bilayer




Macromolecules

e Proteins:
Amino Acids

e Nucleic Acids:
DNA RNA

Nucleotides

, Phosphodiester
Peptide




Unit 2: Cell Structure & Function

Loading screen tips be like

Mitochondria is the
powerhouse of the cell.




Battle of the Cells

Prokaryotic Eukaryotic

nucleus
nuclear envelope
nuclear envelope

chromosome

binary

mitosis
meiosis

fission




organelles

lysosome  rihosomes

centriole cilium
centrosome , / cell membrane
1| ‘

peroxisome smooth
P | “p endoplasmic
; S reticulum
4 : . nuclear pore
| == 8 nucleolus

nucleoplasm

nuclear
envelope

rough
endoplasmic
reticulum

mitochondrion

secretory vesicles  cytoplasm



Eukaryotic Cells

”- Ribosomes

Nucleus

Nuclear Envelope 7 > Smooth ER
Nucleolus _& T Rough ER




Eukaryotic Cells

Golgi Apparatus BE®Y 9| chloroplasts

Lysosomes

Mitochondria




Peripheral
membrane
protein

HIKEY CONCEPT ALERT!!!

Glycoprotein: protein with Glycolipid: lipid with
carbohydrate attached / carbohydrate

attached

Phospholipid
bilayer
Integral membrane holesterol

proteins Protein channel

Cytoskeletal filaments



phospholipid bilayer

Extracellular

selectively

permeable A E o RS ' Phospholipid
N/ \ bilayer

Fluid Mosaic Model Intracellular Hydrophobic tail

Hydrophilic head




More on (in) Cell Membranes

Channel Proteins:

Carbohydrates: Cholesterol:

Carrier Proteins:

glycoproteins

glycolipids
Recognition Proteins:

Yy —/



Cell Transport Mechanisms

Active Transport Passive Transport
Diffusion

equilibrium

: . Osmosis
Sodium-potassium pump

Facilitated Diffusion

energy
expenditure




Cells in Solutions

Hypertonic Isotonic Hypotonic
solution solution solution

Hzog 3

hypertonic

isotonic

turgid Hzog

=




Unit 3: Cellular Energetics
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Exergonic
initial energy input

reactants

>
o
S
@
c
w
g
T
0
2
=2
o

products‘

transition state Reaction Progress




Gibbs free energy (AG)

exergonic Endergonic Reaction Graph
endergonic

Products

Reactants

Free Energy, G (kJ) —>



WAIT! We have a problem...

%)%
slower

lower the E,

——/



Enzymes are here!

catalysts

catalysis




proteins

Substrate

( Active site

substrates

active site

Substrate entering
active site of enzyme




How do you do H.', enzymes? (Con‘(‘.)

enzyme-substrate complex . I

ideal

environment

Enzyme/substrate
complex




How do you do H.', enzymes? (Con‘(‘.)

Activation energy of
uncatalyzed reaction

Activation energy of
catalyzed reaction

reactants

Gibbs Free Energy

products

Reaction Progress




¢

Products leaving
active site of enzyme




Enzymes are dainty little things...

Enzyme concentration

Temperature

Substrate concentration
denature

pH




Induced Fit!

biological catalysts

induced fit

specific




Enzyme overload? Never fear




Regulatory Molecules

Activators inhibitors
Competitive inhibitors

Noncompetitive inhibitors
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Rate of reaction
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Regulatory Molecules (cont.)

Allosteric regulation

Allosteric enzymes

Cooperativity

Allosteric Activation

eeeeeee

Active site




Cofactors & Coenzymes

Magnesium ions

organic

vitamin C




Compartmentalization

lysosome




Inhibition of the pathway

e y&’

Intermediate Intermediate End
substrate substrate product

A B
@199

Enzyme 1 Enzyme 2 Enzyme 3

metabolic pathway




Thermodynamics... so cool




Thermo Laws Explained

heat energy

entropy (the

randomness/disorder in a system)




Thermodynamics definitions (easy-peasy)




More thermodynamics definitions!

We are open systems!




Your metabolism

metabolism

Anabolic pathways
catabolic

pathways




Apateu? APT? ATP!

Gamma Alpha
phosphate phosphate
group

phosphate
group




Photosynthesis: The Intro

storing energy

carbon fixation

——/



Photosynthesis: The Definitions

producers consumers




Photosynthesis: The Location

mesophyll cells stroma

Stomata thylakoid space

Chloroplasts

thylakoids

chlorophyll



Photosynthesis: The Details Part |

reaction

Photosystems center

primary electron acceptor
PSI PSII

speci al ) Reaction Primary | jght
center electron
acceptor

Thylakoid

membrane

complex special pair

Thylakoid lumen



Photosynthesis: The Details Part 2

ATP synthase

chemiosmosis

Stroma
. Reaction Primary  [jght
Pigment  center  electron
. ' acceptor
releasing O,

electron Thylakoid
transport chain membrane

— complex special pair

Thylakoid lumen




Photosynthesis: Details Part 3

He
P+ (ADP \I}ATP

(00 e

sy whose
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H

v thylakoid lumen
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Differences between PSII and PSI!




Photosynthesis: The Details Part 4

Electron transport chain

Electron transport chain |.| near

| \ photophosphorylation

cyclic photophosphorylation

Hzo leOz +2H'




Photosynthesis: The Details Part 5

rubisco

3 (aTe

REGENERATION

5 o00®
G3P ove vecycled

| ©-0-0-® 62°
9oes to make glucose



solar energy

>

Photosynthesis

6C02 + 6H20 # CGH1206 + 602
*

carbon water glucose oxygen

dioxide

Cellular respiration

s

chemical energy
(ATP) + heat




Hollup. C3 and C4

plants... what are those?

C3 plants

C4 plants

PEP carboxylase
bundle-sheath cells

CAM (crassulacean acid
metabolism) plants




Redox (oxidation-reduction) reactions

Reduced

Oxidized




Cellular Respiration: The Intro




Cellular Respiration: Glycolysis
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Cellular Respiration: Pyruvate Oxidation
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Cellular Respiration: Oxidative Phosphorylation

ubiquinone (Q)

cytochrome C (cyt C)




Intermembrane space

Cytc A H*

‘f? .&hr‘
0 'I'

1120, H,0
proton-motive force

ATP synthase

Stage Direct products (net) Ultimate ATP yield (net)
Glycolysis 2 ATP 2ATP

2 NADH 3-5ATP
Pyruvate oxidation 2 NADH 5ATP
Citric acid cycle 2 ATP/GTP 2 ATP

6 NADH 15 ATP

2 FADH2 3ATP

30-32 ATP




Other ways to make ATP

sulfate or nitrate

lactate ethanol

Y\ —/



almost donee (huzzah!)




Language

Response

GPSCY, Saturday
night? Nah, gotta study
the TCA cycle.

o - 5 *
Detection

Y




Cells TALK tuoh and communicate!

signal

transduction pathways




WOOHOO! THE TYPES OF SIGNALING

Paracrine Signaling Endocrine Signaling
Paracrine signaling Endocrine signaling

ligands
ligands




WOOHOO! THE TYPES OF SIGNALING pt.2

Autocrine Signaling Direct Signaling

Autocrine signaling Direct signaling

ligands ligands




PROTEINS IN SIGNALING

G Proteins IP3 Ligand




The Cell Cycle!

mitosis

duplication of DNA




Interphase



Phases of the cell cycle pt.2

Interphase Mitotic Phase
Mitotic phase
S
Checkpoint
Mitotic
Checkpoint
metaphase

G2 phase




Mitosis

Prophase prometaphase
Metaphase

Anaphase

Telophase

Cytokinesis




Mitosis, or somatic cell division

prophase > prometaphase

plasma membrane plasma membrane

spindle pole

A developing
T bipolar
spindle

PROPHASE

kinetochore
microtubule

nuclear
envelope
fragment

nuclear

condensing chromosome
envelope

with two chromatids held
together at the kinetochore

» metaphase ——>

nuclear
— »_envelope
fragment

spindle pole

Nt hal! | _kinetochore
& ” microtubule
stationary - =

chromosomes
aligned at the
equator of spindle

microtubule

——>» anaphase > telophase

polar
. microtubule

METAPHAS

shortening
kinetochore
<. microtubule

separated chromatid
being pulled .
toward
the pole nuclear
re-forming
around
individual
chromosomes
unraveling
chromosomes

increasing
separation
of the poles

microtubule
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» cytokinesis

constricted remains
of polar spindle
microtubules . /

contractile
ring creating
cleavage
furrow

completed
nuclear
envelope
surrounding
unraveling

chromosomes centriole pair




Meiosis

Prophase I/Il
Metaphase I/II
Anaphase /Il
Telophase I/Il
Cytokinesis I/l




Meiosis Daughter
Nuclei Il

Meiosis Daughter
Meio

Homologous
Chromosomes



WHEN AJDNA'GENE IS
DAMAGED ORICHANGED




Heredity

Mendel

dominant recessive alleles
gene heterozygous phenotype




Important terms for

Heterozygous/homozygous Incomplete dominance
Heterozygous
Codominance
Homozygous dominant

Homozygous recessive Qops moments
Epistasis

Types of representation
Complete dominance Pleiotropy




Important terms for Heredity pt.2

Oops moments
Aneuploidy

Chromosomal Theory of
Polyploidy Inheritance

Laws + theories
Law of Segregation

Law of Independent Assortment

—



Punnett squares!! (Unit 5)

Punnett squares

theoretical offspring




RrYy x RrYy
R F




Sex-linked alleles!! (Unit 5)

Sex-linked genes
gene linked with a chromosome




ADDITIONAL RESOURCES!!!



https://docs.google.com/document/u/1/d/1sScBs0sdHLnbDakt5Ok6fyYsVeQ85DncVxv2Owsg6W0/edit?tab=t.0#heading=h.rd45yt4f61ie
https://docs.google.com/document/d/1xupsJax2xsnABWueoUxzLgDXRVa6g7OS-IaYYzrONWA/edit?tab=t.0#heading=h.rd45yt4f61ie
https://docs.google.com/presentation/d/1waQuMlWv8vYunv_0r1P33E3hP08Bunhv1QqOSk5sYqY/edit#slide=id.g24225324c27_0_53
https://apstudents.collegeboard.org/courses/ap-biology
https://www.easynotecards.com/member/zcole2000
https://knowt.com/exams/AP/AP-Biology

ANY QUESTIONS?

Ask how!! we don’t bite (usually)




