Chapter 3 notes- Cells
Vocabulary

Cell theory


prokaryote

eukaryote

organelle

Surface-to-volume ratio

plasma membrane
cytoplasm

fluid mosaic

Genome


chromosome

ribosome

cell wall

Nucleus



nucleolus

endoplasmic reticulum (ER- rough/smooth)
Golgi complex


lysosome

mitochondrion

chloroplast

Vacuole



cytoskeleton

Diffusion

simple diffusion

Facilitated diffusion

osmosis


active transport

endocytosis

Exocytosis


phagocytosis

aerobic respiration
glycolysis

Citiric acid cycle


electron transport
anaerobic fermentation

Lactic acid/ ethanol

Outline

Definition of cells- basics & microscopy
Prokaryotes vs. Eukaryotes

Organelles

Working cell

The cell membrane

Osmosis, diffusion and active transport

Cellular Respiration

Definition of cells-basics

The Cell Theory:  

· -All living things are made of cells
· -Cells are the smallest unit of structure and function in living things

· -All cells come from other cells

Living things can be unicellular- composed of a single cell, or multicellular

Cells are small because of a need for a surface area to volume ratio large enough to ensure that food can enter the cell fast enough to feed it, and wastes can be removed faster than they are made

Cells were not discovered before the invention of the microscope, and most cells cannot be seen without one

Light microscopes use visible light to magnify the specimen, and visible light’s wavelength limits the microscope’s ability to magnify things

Because they use electrons instead of light, electron microscopes can view structures much smaller than those a light microscope can view

Fluorescent microscopes are a vital new technology for light microscopy, and can take beautiful pictures of cell structure

Prokaryotes vs. Eukaryotes

Cells can be of two kinds, prokaryotic and eukaryotic

Prokaryotic cells, found in bacteria and archea, are much smaller and simpler than eukaryotic cells, and must always be unicellular

Eukaryotic cells are found amongst the eukaryotic kingdoms,  and contain membrane-bound organelles such as the nucleus
All cells have some similar needs, such as a genome, a way to make proteins, and a partition of inside from outside

Organelles

All cells have complex substructures called organelles

Some structures are common to all cells:

· Cytoplasm- also called cytosol, the water-based fluid of the inside of the cell

· Genome-  All the cell’s DNA, contains the blueprints for making all the parts of the cell.  In prokaryotes, the genome consists of one chromosome- a single, circular piece of DNA
· Plasma membrane- Composed of a phospholipid bilayer, along with many different kinds of membrane proteins encloses the cell and regulates passage of substances into and out of the cell.  Also protects and identifies the cell

· Ribosomes- the site where proteins are synthesized using DNA information carried on messenger RNA (mRNA)

· Cell wall- sits outside the plasma membrane of prokaryotic cells and many eukaryotic cells (but not animal cells such as those in humans) and protects it

Other organelles are only found in eukaryotic cells:
· Nucleus- Stores the genome of a eukaryotic cell, in multiple, linear chromosomes, usually found in pairs.  Human cells have 46 chromosomes, in 23 different pairs.  Inside the nucleus, the nucleolus is the site where ribosomes are made
· Endoplasmic reticulum(ER)- A membranous “highway system” allowing transport of materials around cells.  Rough ER has ribosomes on its surface, Smooth ER does not

· Golgi complex- A “packaging center”, where products can be packed into a vesicle (membrane-bound bag) for export from a cell

· Mitochondrion- Supplies energy to the cell by taking energy from food and using it to make ATP

· Chloroplast- Found only in plant cells, this organelle can do photosynthesis, taking light energy and making food

· Cytoskeleton- Fibers such as microtubules which hold the cell together from within

The working cell

The Cell Membrane

Diffusion: movement from [high]--> [low] (down the concentration gradient)- entropy in action

Diffusion can happen across a selectively permeable membrane

Phospholipids, cholesterol, channel proteins, transporters all work to regulate (control) the passage of substances into and out of the cell

Cell membrane can control the passage of some substances and not others

Movement of water across membrane--> osmosis

Direction of osmosis determined by dissolved solutes in water solution

Tonicity: Hypertonic, Hypotonic, Isotonic solutions (usually describe cell's surrounding environment)

Facilitated diffusion- movement along concentration gradient, controlled by membrane proteins AKA pasive transport

Active transport- energy is spent to pump substances across membrane AGAINST concentration gradient

Endocytosis- phagocytosis/pinocytosis: vesicle-mediated cross-membrane transport (also: Exocytosis)

Osmosis can be predicted if permeability and concentration of solutes is known

ATP and metabolism
Metabolism- the sum of all chemical reactions in the body 

· Anabolism- building up macromolecules

· Catabolism- breaking down molecules

ATP- the energy currency of the cell  (Currency- an accepted exchange medium)

ATP conversion into ADP (giving off energy)

ATP ( ADP + Pi + energy

ATP can be “spent” to make an unfavorable (endergonic) reaction into a favorable one

In humans, ADP is converted back into ATP through energy in food

Endergonic reactions happen in the body usually because they are coupled to ATP hydrolysis

Cellular Respiration-  The utilization of energy in food to make ATP in the presence of oxygen

Mitochondria do most of aerobic respiration

3 stages of cellular respiration: Glycolysis, Krebs cycle, Electron transport 

Glycolysis- 2 ADP--> 2ATP /glucose, 2 CO2 are formed

· In cytosol

· lactate is formed

· lactate is added to Coenzyme A- Acetyl CoA

Krebs cycle/TCA cycle/citric acid cycle- 2 ATP, many redox molecules charged with electrons (NADH, FADH2), 4CO2 is formed

· In mitochondria

· Carbons from glucose have all been converted to CO2
· Electron trans./Oxidative phosporylation- ~36 ATP/ glucose

· electron transport chain is in inner mitochondrial membrane

· electron transport chain creates a proton gradient

· ATP synthase works like a dynamo, converting ADP to ATP

In the absence of O2, only Glycolysis can be performed

This is Fermentation- Lactic Acid (in animals)/alcohol fermentation (in yeast)

Glucose is the example used in the text; fats and proteins also can provide energy

