Week1

Eukaryotic: internal membrane-bound organelles.
Prokaryotic: Bacteria&Archaea. nucleoid, not surrounded by a separate membrane with a few exceptions.
Colonial: separate them, if die, not colonial but muticellular. e.g. jellyfish, coral, algae

Multi-cellular: in a single multi-cellular organism there are multiple types of cells that can be very different, which are organized into groups(tissues) that carry out different functions.

Major bioelements99%dry weight: C, H, O, N, P, S. Minor bioelements: Zn, Cu, Ca, Mg, Fe.
4 Molecules predominantly in dry cell: PROTEINS, polysaccharides, nucleic acids(DNA, RNA) and lipids.

Generally the VOLUMN of eukaryotic is 1000 times than prokaryotic.

Bacteria: largest degree of nutritional diversity. e.g. light
Archaea: less nutritional diverse, inhabited in extreme environments.

Eukarya: least amount of nutritional diversity. Enormous morphological diversity.

99% microorganisms are unknown.

The cell is reproduced by binary fission. Two cell same in size as the parental cell. Population increased not size.

Bacterial Cell Population Growth: 1. in a fixed volume of growth media in a container(flask). a) Lag phase, adapting. b) Exponential phase. c) Stationary phase. d) Death phase   2. in nature. Cells grow quickly are reach a bigger size than cells growing slowly(more ribosomes.

All animals are Mesophiles(20~40 celsius)

What cause temperature limits on growth for organisms: 1. loss of ability of folding proteins. ATP formation blocked by high permeability of cell membrane. 2. critical enzymes cease to function.

Laboratory culture of eukaryotic cells: 1.Algal, fungal&protoal cells, like bacterial cell. 2.Plant cells are separated from cell walls by emzyme cellulose into protoplasts, which are breed in agar and form a a cell mass “callus”. 3.Animal cells,tissue is moved from embryo and treated with proteolytic enzyme, most cell grow on solid surface, stop growing until contact together, called contact inhibition.usually stop division 50~100 times. Some are mutated for laboratory use.
Week2
Electronegativity: F>O>Cl>N>S=C~H=P
Vesicle: bilayer Micelle: single layer, no water cavity, single tailed phospholipids.
Cytoplasmic membrane: Selectively permeable. Parent shape: Vesicle, self assembled
Hydrophobic Effect: Hydrophilic/Hydrophobic heads maximized/minimized contacted to water in order to obtain a maximized entrophy.

Diffusion: Due to entrophy, molecules spontaneously move away from areas of high concentration to areas of low concentration.
Hydrophobicity&Hydrophilicity: Charged/Polar molecules are not likely to permeate membrane because they are surrounded by many layers of water molecules. Polar molecules do not want to give up the interactions between water rather than the non-polar lipids. There is NO “repulsive force” between hydrophobic and hydrophilic substances.

Transport Protein: Allow membrane to be selectively permeable, then control the movement of specific molecules and ions from one side of the membrane to the other.
Passive transport: no energy used, double way. Simple diffusion, net movement of solute molecules from high conc. to low conc. Facilitated diffusion, transported by specific proteins like ion channels, porins and aquaporins, or permease.
Active transport: Permeases that need ATP. Unidirectional.

Osmotic pressure: isotonic, some concentration inside and outside. Hypotonic, outside lower than inside. Hypertonic, outside higher than inside.

Bacterial cell walls:

1. Gram positive: 20~40 layers of peptidoglycan, also contain molecules of teichoic and lipoteichoic acid, which are polymers of glycerophosphate or ribitol phosphate linked via phosphodiester bonds. Negative charged.
2. Gram negative: 1~2 layers of peptidoglycan inside, and outer membrane. Outer membrane: double layer, protern, LPS-lipopolysaccharide, which is composed of polysaccharide and phospholipid.
3. Outer membrane proteins: Porins, chemically selective, after across the outer membrane, molecules might need permease to get into cytoplasmic membrane.

Osmotic lysis: Bursting of the cell due to the influx of water. Cells that only lost their their cell walls are not considered lysed.

Bacterial cell walls is composed of peptidoglycan, which is covalent bonded and very strong, which allow the cell to undergo a very high pressure.
Cell walls of plants: Primary cell walls, surround growing and dividing plant cells. Provide mechanical strength but also able to expand.

Secondary cell walls, composed of xylem fibers, tracheids, and sclereids. They grow when the cell ceased to grow.

Week3
Genes and genotype: a gene is a segment of DNA which possess the information specifying the sequence of amino acids in a protein molecule. Cell control gene expression through multiple mechanisms(gene regulation)
Proteins and phenotype: The physical and functional traits of a cell or organism are collectively referred to as the phenotype.

Naming genes and proteins: Genes are named with a initial in non-captital name. Proteins are given the name of designation as the gene which encoded them, expect the first letter is capitalized and the designation is NOT written in italics or underlined.
Amino acids: One central C, amino group, carboxyl group, side chain R, and H.

Secondary structure: Usually Alpha Helix, Beta Sheet. Created by hydrogen bonding. Carboxyl oxygen and Hydrogen on amino group of another.
All structures are based on primary structure.

Disulfide bond: covalent, part of primary structure, big influence on tertiary and quaternary structure.
Denaturation: The temperature affects the folding of protein. Hard to fold back a denatured protein.

Change of amino acids on surface usually do not affect the shape. Similar amino acid does not change as well.

Nucleotides consist of a 50-carbon sugar(ribose in RNA and deoxyribose in DNA) covalently bonund to a nitrogenous base and a phosphate group.
The DNA double strand structure is stable mainly because of the stacking interactions.

Structure of RNA: Single strand. Complementary pairs folding, some is like loop. Where the RNA bases are not base paired, the groups on the bases are exposed to solvent. These chemical groups can make hydrogen bond with solutes and stabilize them. This is the same process that enzymes use to catalyze reactions.
Catelysis: A catalyst lowers the activation energy of a reaction and increases the rate of reaction. Enzymes change shape during progress.

Week4
Central dogma of Biology: information transcribed from DNA to RNA, and translated to protein.
Transcription:

1. Initiation: Sigma binds to promoter region of DNA and becomes a holoenzyme(which determine which kind of gene is going to be transcribed), sigma opens the DNA helix, starts to transcribe with +1 site. NTP goes to form RNA and release energy from phosphodiester bond, sigma releases and mRNA synthesis continues.

2. Elongation: Zipper open the DNA helix while rudder steer the template and non-template.

3. Termination: RNA polymerase reaches a transcription termination signal, which codes for RNA that forms a hairpin. The RNA hairpin causes the RNA strand to separate from the RNA polymerase.
In bacterial cells ribosomes bind to mRNAs during the transcription.

Aminoacyl tRNA synthetase bind the amino acids to aminoacyl tRNA with intake of ATP. tRNA and synthetase are all specific.
Only 40 usually different kinds of tRNA are there in the cell, because of the WOBBLE EFFECT---rRNAs with nonstandard base pairing at the third position if the codon can still bind successfully to an anticodon.

Protein synthesis starts at the amino-end of a polypeptide and proceeds to carboxyl end(similar in eukaryotes and prokaryotes):

Ribosomes are composed of two parts, Large subunit and Small subunit. Each subunit contains a complex of RNA molecules and proteins.
Translation:
1. Initiation: Ribosome binding site(Shine-Dalgarno sequence)AGGAGGU, about 6 bases upstream than start codoc, on mRNA binds to small subunit of ribosome with the mediation of initiation factors. Aminalacylgtnhyue ytd t tu7tgju76q vgfgtd ftr4cfuo tRNA with an anticodon called F-MET(modified methionine) in prokaryotes and normal methioftr uut88ui94nine in eukaryotes binds to the start codon on mRNA “AUG” . Initiation ends with the large subunits binding to the small subunit, and first tRNA goes to the P site.
2. Elongation: A tRNA binds to A site and forms a peptide bond with the amino acid held by the tRNA in P site, then both of A, P side slip to left(TRANSLOCATION). Each elongation cycle needs several energy sources called GTP---elongation factors.  Ribosome changes shape during process.
3. Termination: During the translocation, A site is empty, the termination codon usually do not has specific aminocayl tRNA to bind, so a release factor binds to the termination codon and finish the polypeptide with hydrolysis. The hydrolysis reaction frees the polypeptide, which is released from the ribosome. The two subunits dissociate, the ribosome release mRNA, release codon leaves.
Post-Transactional Modifications: proteins are not fully formed and functional when termination occurs. Most proteins go through an extensive series of processing steps, collectively called post-transactional modification, before they are ready to go to work in a cell.
