cells self-replicating: need DNA, proteins (energy), container, transform energy, mechanism to read instruction
Cell Theory: all cells arise from pre-existing cells and all organisms are made of cells
cell: a unit capable of carrying out essential life processes, a unit that can usually reproduce
domain Eukarya consists of organisms that have eukaryotic cells    prokaryotes: Archaea and bacteria
eukaryote: cell with a membrane count nucleus        bacterial cells do not have membrane-bound organelles
bacteria have: cell wall (peptidoglycan, cell membrane, DNA/genome, ribosomes, cytoskeleton like structure  
eukaryotic: cell wall (glycoproteins, steroids) in plant cells, cell membrane, DNA, ribosomes, cytoskeleton organelles
endosymbiotic theory as origin of eukaryotic cell: all cells evolved from universal ancestor cell (LUCA 3.5bill years ago. eukaryotes are thought to have evolved from one cell engulfing another (endosymbiont))
limit cell size: surface area: volume, diffusion, dilution. diff: relying on diffusion to move chemicals over large distances for proper function in cell not practical if cell big. dilution: concentrated [] of substances required 
SA:V: microvilli increase SA  diff: cytoplasmic streaming mediated movement   dilute: compartmentalization
protein: amino acids, peptide bond H2N-C(R,H)-COOH  OH from carboxylic and H from amino make water
directionality: N→>C ////(macromolecular assembly is spontaneous in water) interaction w/ h20, inter intra
nucleic acid: nucleotide, phosphodiester bond    phosphate group and deoxyribose sugar.  OH leaves
carbs: monosaccharides, glycosidic bond     OH from one and H from other leave leaving O
lipids: fatty acids, ester linkage // all need C, all need P, proteins need O, S. nucleic acid need O,P
ionic, ion-permanent (IPD), PDPD (hydrogen), PDID, IDID // electro- O > N >>> S > C = H = P
membranes are made up of phospholipids embedded w/ proteins // cell membrane: lipid, proteins, other
phospholipids are amphipathic: hydrophilic (head has ions) and hydrophobic (tail) component
both covalent and non-covalent interactions contribute to enthalpy (strongly bonded vs weakly bonded) of system // spontaneous deltaG<0 // bilayer formation is thermodynamically favorable
hydrophobic effect: burying nonpolar groups away from water increases system stability – increase entropy of water – molec not directly interacting with membrane have freedom to move. more important than enthalpy
osmosis: water   simple diffusion: CO2, water   facilitated diffusion: Na+, K+, Cl-
high permeability: small nonpolar molec, small uncharged polar// low permeability: large uncharge polar,ion
passive transport (diffusion): transport along [] gradient, does not require an input of energy → simpl/facilitat
active transport: transport against [] gradient, require input energy, pumps // primary: ATP used directly to pump ions. Na+ pump open inside cell, Na binds, ATP dephosphorylated to ADP, changes conformation
secondary: H+ transported across membrane by transport protein, needs ATP, more H+ outside cell, now has electrochemical gradient. another transporter protein allows H+ back in along [] gradient. basically, flow of protons back into cell provides energy to move another molecule out (antiporter)
amino acyl residues in a peptide=amino acid with either OH or H removed (acyl means when COOH loses OH)
protein is folded amino acids
what is the main factor that determines the shape that proteins fold into? side chains of AA that make up protein
primary structure: linear  secondary: alpha helix or beta sheet (>1 aa) tertiary: fold 3-d quaternary: multiple proteins
sequence determines structure – R-groups determine structure. alpha helix and beta sheet stabilized by H-bonds
primary: covalent bonds between backbne    secondary: non-covalent bond btwn backbone
tertiary/quat: covalent bonds between R groups,non-covalent between backbone, non-covalent bwetn R-B R-R
interior of protein: hydrophobic exterior: hydrophilic/charged
proteins can denature at high temp (unfold), melting temperature
substitution: histidine on interior. has – R group initially. swapping for polar CH3 group would greatly change
substitution: asparate on surface. has – R group initially. swapping for + group makes repulsion of other +
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