Week 2: Cell Structure, Composition and Cell Growth
Chapter 2 – 2.5 Organic Molecules
· [bookmark: _GoBack]Molecules perform essential tasks of the cell, including establishment of a boundary to separate the inside of the cell from environment, storage, transmission of genetic info & capture, storage, and utilization of energy form the environment
· Processes depend on few classes of carbon based molecules
1) Proteins- provide structural support and act as catalysts that facilitate chemical reactions
2) Nucleic Acids- encode and transmit genetic info
3) Carbohydrates- provide energy and make up cell wall in bacteria, plants, and algae
4) Lipids- make up cell membranes, store energy and act as signalling molecules
*molecules are relatively lare, most=polymers (complex molecules made up of simpler units connected by covalent bonds)
Proteins are composed of AMINO ACIDS
· Do most of cell’s work
· Joined by peptide bond
· Some=catalyst that accelerate chemical reactions
· Some as a structural components for cell shape and movement
· AMINO ACIDS contain central carbon atom (alpha carbon)
· Covalently linked to 4 groups
1) Carboxyl (COOH)
2) Amino Group (NH2)
3) Hydrogen (H)
4) R Group
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Nucleic Acids encode Genetic Info in their Nucleotide Sequence
· Examples of info molecules
· Info in chemical form
· DNA – genetic info in all organisms	
· Transported from parents to kids
· Contains info need to specify amino acid sequence of all the proteins synthesized in an organism
· RNA – multiple functions
· Photosynthesis
· Regulation of gene expression
· Nucleotides comprised of 3 components
1. 5 carbon sugar, nitrogen containing compound = base
DNA = deoxyribose (H atom)
RNA = ribose (OH group)
· Bases built from nitrogen containing rings = 2 types
1) Pyrimindine = simple ring
a. Thymine (T)
b. Cytosine (C)
c. Uracil (U)
2) Purine = double ring
a. Adenine (A)
b. Guanine (G)
DNA = A,G,T,C 	
			*connected by phosphodiester bond
RNA = U,A,C,G 

Complex Carbohydrates are made up of simple sugars
· Sugars=molecules called carbohydrates
· Composed of C,H,O atoms in ratio 1:2:1
· Provide soruce of energy for metabolism
· Simpliest carbohydrates=sugars (simple sugars are linear containing five or six carbon atoms)
· Some examples include: Glucose, galactose, and fructose
· Simple sugar = monosaccharide
· Two simple sugars linked by covalent bond = disaccharide 
· Simple sugars combine in many ways to form polymers called polysaccharides
· Long branched chains of monosaccharaides= complex carbohydrates
Lipids are hydrophobic molecules
· Not defined by chemical structure
· Lipids are hydrophobic
· Include familiar fats that make up our diet, components of cell membranes, and signalling molecules
· Triglycerol is an example of a lipid that is used to store energy
· Fatty acids that do no contain double bonds = saturated
· Fatty acids that contain carbon carbon double bonds=unsaturated

Polymers- A complex organic molecule made up of repeated simpler units connected by covalent bonds
 Macromolecules- 
 Proteins- The key structural and functional molecules that do the work of the cell, providing structural support and catalyzing chemical reactions
 Nucleic acids-  A polymer of nucleotides that encodes and transmits genetic information 
 Carbohydrates-  An organic molecule containing C,H, and O atoms that provides a source of energy for metabolism and that makes up the cell wall in bacteria, plants, and algae
 Lipids- An organic molecule that stores energy, acts as a signalling molecule, and is a component of cell membranes
 Peptide bonds- A covalent bond that links the carbon atom in the carboxyl group of one amino acid to the nitrogen atom in the amino group of another amino acid
 phosphodiester bonds- 
 glycosidic bonds- A covalent that attaches one monossaccharide to another

Chapter 11- Cell Division
· Process which a single cell becomes two daughter cells
· May seem simple, successful cell division must satisfy several important requirements
1st two daughter cells must receive full complement of genetic material present in the single parent cell
Lag phase 
· cells not dividing but adapting to new growth (nutrient) conditions
· All cells are synthesizing cellular marcromolecules
Exponential/Log phase
· Cells= dividing (binary fission)
· All cells are dividing
· All cells are synthesizing cellular macromolecules
· All cells dividing at the same rate
Stationary Phase
· Cells are divinding
· Cells are dying
· Inhibitory levels of waste products are accumulating
· There is no net increase in the number of cells
· Cells are diving at different rates
Death Phase
· Cells are dying
· Essential nutrients have become depleted
· Inhibitory levels of waste products are accumulating
· The rate of cell death is greater than the rate of cell division
· Lethal levels of waste products have accumulated 


Chapter 26-  Bacteria and Archaea
26.1 Two Prokaryotic Domains
The bacterial cell is small but powerful
· Bacteria have no membrane bounded nuclei, no energy producing organelles, no sex
· Many bacteria carry additional DNA in form of plasmids (small circles of DNA that replicate independently of the cell’s circular chromosome)
· Plasmid DNA is not essential for cell’s survival 
· No nuclear membrane seperates DNA from surround cytoplasm  transcribed mRNA is immediately translated into protein ribosomes
· Bacteria lack membrane bonded organelles found in eurkaryotic cell
· Structural support is provided by a cell wall made up of peptidoglycan
Diffusion limits cell size in bacteria
· Bacterial cells = tiny
· This is because of diffusion
· When there is concentration difference, diffusion results in new movement of molecules from a region of higher concentration to a region of lower concentration
· A small cell has more SA in proportion to volume  the interior parts of a small cell are closer to the surrounding environment than the larger cells
· CONSEQUENCE- diffusing molecules do not have to travel far to reach every part of the small cell’s interior 
· Therefore, as cell size increases, it becomes harder to supply the cell with the material needed for growth
· Some bacterial = multicellular
Chemistry review on Chemical bonds and Water
2.2 Molecules and Chemical Bonds	
· Atoms can combine with other atoms to form moolecules  substances made up of two or more atoms
· Two atoms form a molecule, individual atoms interact in what is called  a chemical bond
· Many different ways atoms can interact with one another
A covalent bond results when two atoms share electrons
· Ability of atoms to combine w/ other atoms is determined by the electrons farthest from he nucleus  (outer most orbitals) = VALENCE ELECTRONS
· Valence Electrons have highest energy level
· Molecular Orbital = merged orbital traversed by a pair of shared electrons
· Each shared pair of electrons constitutes a covalent bond
· Covalent Bond = chemical bond formed by a shared pair of electrons holding two different atoms together
A polar covalent bond is characterized by unequal sharing of electrons
· Unequal sharing of electrons results from a difference in the ability of atoms to attract electrons, a property known as electronegativity
A hydrogen bond is an interaction of a hydrogen atom and an electronegative atom
· Oxygen and hydrogen atoms have slight charges, water molecules orient themselves to minimize the repulsion of like charges so that positive charges are near negative charges
· Hydrogen bond – results when a hyrdrogen atom covalently bound to an electronegative atom intereacts with an electronegative atom of another molecule 
An ionic bond forms between oppositely charged ions	
· Ionic bond = attraction of opposite charges 



A chemical reaction involves breaking and forming chemical bonds
· Chemical bonds that link atoms in molecules can change in a chemical reaction
· Process which given molecules REACTANTS are transformed into different molecules called PRODUCTS
· During a chemical reaction, atoms keep their identity buyt change their chemical bonds
2.3 Water: The Medium of Life 
Water is a polar molecule
· A molecule like water that has regions of positive and negative charge is POLAR 
· Molecule fall into two general classes
· HYDROPHILLIC – water loving
· Polar
· Dissolve readily in water
· Water= good solvent
· I.E sugar and water
· HYDROPHOBIC- water fearing
· Non polar
· Arrange themselves to mimnimize contact w/ water
· I.E water and oil
pH is a measure of the concentration of protons in solution 
· pH of a solution measure the proton concentration 
· pH= -log[H+]
· pH of a solution can range from 0 -14
· difference of one pH unit corresponds to difference in hydrogen ion centraion 
· neutral = pH 7
· acidic = pH lower than 7 
· basic = pH higher than 7
Polar- molecule that has regions of positive and negative charge
Nonpolar-  
Hydrophilic-  “Water Loving” – class of molecules which water can undergo hydrogen bonding
Hydrophobic- “Water Fearing” – class of molecules poorly able to undergo hydrogen bonding w/ water
Aqueous environment- Watery
Hydrophobic effect- the exclusion of non-polar molecules by polar molecules, which drives biological processes such as the formation of cell membranes and the folding of proteins
Chapter 5 – Organizing Principles
5.1- Structure of Cell Membranes	
· cells defined by membranes
· membranes separate cells from external environment
· membranes define spaces within many cells that allow them to carry out functions
· Lipids = main component
· Proteins 
· Carbohydrates
Cell membranes are composed of two layer lipids
· major type of lipid found in cell membranes are phospholipids
· phospholibids have both hydrophilic and hydrophic regions
· phosphate head = hydrophilic 
· two long fatty acid tails = hydro phobic
· Amphipathic = molecules with both hydrophilic and hydrophobic regions
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