GENETICS NOTES
Hershey-Chase Experiment: DNA, not protein, is hereditary material. uses characters of protein and DNA to distinguish which is hereditary material in a nicely organized exp.
DNA replication is Semiconservative.
chromosomes: carriers of heriditary material-instructions for building and operating cell.
nuclear division: cell division- parent cell gives rise to daughter cell.
Diploid cells contain two complete sets (2n) of chromosomes. reproduce by mitosis. Eg. Skin, blood, muscle cells (also known as somatic cells)
Haploid cells have half the number of chromosomes (n) as diploid - i.e. a haploid cell contains only one complete set of chromosomes. a result of the process of meiosis, a type of cell division in which diploid cells divide to give rise to haploid germ cells. A haploid cell will merge with another haploid cell at fertilization. Eg. Cells used in sexual reproduction, sperm and ova
homologous chromosome- a chromosome pair of the same length, centromere position, and staining pattern with genes for the same characteristics at corresponding loci (location).
gametes: sperm and eggs;male and femal reproductive cells.
somatic cells:body cells; any other type of cell in a multicellular organism.
nuclear division producing gametes= amount of hereditary mat. in parent cell nucleus is reduced by half. Daughter cells with sperm or eggs dont comtain same genetic mat. as parent cell.= Meiosis= produces reproductive cells -sexual reproduction.
New somatic cells are formed in eukaryotes, hereditary mat. in origianl cell and daughter cells constant.= Mitosis.= division of genetic material produces daugther cells genetically identical to parent. usually accompanied by cytokinesis (cell movement)- cytoplasm divides into two daugther cells. 
Mitosis and Cytokinesis are responsible for 3 events in multicellular eukaryotes: 1) growth 2)Wound repair 3) reproduction.
Asexual reproduction= production of offspring genetically identical to parent.
Meisis = production of eggs and sperm; Mitosis= producing somatic cells.
Chromosomes are madue up in part of DNA. - consists fo a single,long DNA double helix that is wrapped around proeteins in an organized manner. 
Prior to mitosis, each chromosome is copied into two identical copies that stay attached to each other.. As mitosis starts, they condense from long thin fibrous frms into compact structures that can be moved around the cell efficiently and are attached at centromere. In the remainder of mitosis, one of the chromosome copies is distributed to each of two daughter cells.
mitotic (M) Phase=dividing phase. cell division iccurs. includes mitosis and cytokinesis
interphase= non-dividing Phase. Portion of cell cycle between one M phase and the next. Includes G1phase, S phase and G2phase.
-Chromosomes can be stiained and obbserved with a light microscope only during M phase(when they are condensed)
-Cells spend most of their time in interphase
Synthesis (s) phase-DNA synthesis and chromosomes replicated. Part of interphase.
duplication of genetic material occurs independently of mitosis- the disrtribution og chromosome copies to daugther cells.
Cell cycle: 1) replication of hereditary material in chromosomes 2) partitioning of copied chromosomes to the two adughter cells during M pahse.  One copy of duplicated heriditary mat. goes to each daughter cell during mitosis. has 4 phases.
-S phase is about 8 hours long. There is a gap between S and M phase.
G2 phase-between s phase and M phase (mitosis) Last part of interphase,
G1 phase- twice as long as G2. contributes the first part of interphase before s phase.
Gap phases : replicate organelles (mitochondria, lysosomes, chrloroplasts, etc) and manufacture additional cytoplasm. Before mitosis, parent cell must grow large enough and synthesize enough organelles that its daughter cells will be normal in size and function.. The gaps allow the cell to complete requirements for cell division other than chromosome replication.
Bacteria divide through Binary Fission - asexual reproduction. Similar to mitosis.
Mitosis-division of replicated chromosomes and the formation of two daughter nuclei with identical chromosomes and genes. Cytokinesis- cytoplasmic division- formation of two daughter cells. 
Humans have total of 46 chromosomes. 
histone= protein associatged with DNA in chromatin of eukaryotic cells. Chromatin- DNA-protein material/complex, mainly istones that compose eukarotic chromosomes in eukaryotes
Association btwn DNA and histones b/c DNA is neg charged b/c Phosphate groups. Histones are pos./ charged b/c lysine and or arginine residues.
centromere-constricted region of replicated chromosome where 2 ister chromtids are joined and kinetochore is located.
A chromosome, then is made up of chromatin (DNA complexed with proetins). DNA is wraapped around nucleosomes, nucleosomes are packed into 30nm fibres, and they are folded.
nucleosome is basic unit of chromosome structure. 
chromatid- each of the DNA copies in a replicated chromosome.
Sister chromatids - chromatids from same chromosome. represent exact copies of same genetic info. Each chromatid contains one long DNA double helix.  At start of M phase, each chromosome consists of two sister chromatids that are attached at centromere. 
subphases of Mitosis:
1)prophase- chromosomes are alreadyu replicated, they condense. Begin to be visible in light microscope. formation of mitotic spindle(a temporary structure composed mostly of microtubules(groups of microtubules attached to chromsomes - spindle fibres(originate from centrosome- a structure that contains a pair of centrioles), that produces mechanical forces that pull chromosomes to the equitorial plate, then to opposite sides of cell into daughter cells during mitosis and meiosis). Mitotiic spindle begin moving to opposite sides of cell or form on opposite sides.
2)prometaphase-nucleolus and nuclear envelope disappears. spidle fibres from each mitotic sindle attach to one of the two sister chromatids of each chromosome. Attachment betwn spindle fibres and each chromatid is made at kinetochore(located at centromere) Each chromosome has two kinetochores where spinde fibres attach, one on each side. centrosomes continue to move to opposite poles. microtubules begin moving chromosomes to middle of cell.
3)metaphase: chromosomes complete migration to middle of cell. When metaphase is over, chromosomes are lined up along an imaginary plane called metaphase plate. Formation of mitotic splindle is complete. 
4)anaphase:centromeres that are hold sister chromatids break and they separate. Chromosomes are pulled to opp poles with equal force and tension. Kinetochore spindle fibres shorten. Replicated chromomsomes split into two identical sets of unreplicated chromoomes. 
5) telophase: Nuclear envelope reforms, spindle apparatus disintegrates. chromosoems begin to de-condense.  two independent nuclei form and mitosis is complete.
CytoKinesis: Cell division begins: actinmyosin ring cuase plasma membrane to begin pinching in. Cell division is complete and two daugther cells form.
In animals, fingi, and slime moulds, cytokinesis begins with formation of a cleavage furrow. actin filament and myosin motor protein slide past each other, tightening the rung and pinches. 
Plants : vesicals from golgi appartus transport to middle of the dividing parent cell and form form cell plate. Vesicles carry coponents of cell wall and plasma membrane that build up,and complete cell plate and divide cells.
How do chromosomes move during Mitosis?- Mitotic Spindle forces. spindle fibres frow fromm microtubule organizing centre until their plus end attaches to kinetochore. During Anaphase, MIcrotubules shorten at Kinetochore because tubulin subunits are loast from the plus ends. As kinetochore microtubules shorten at Kinetochore, the chromosomes are pulled along. kinetochore microtubues must remain stationary during anaphase. The kinetochore cosists of an inner plate, an outer plate, and associated firbres that contain motor proteins. Fibres are like legs that walk the chromosomes down he length of kinetochore micrutubules as the microtubules shorten. 
CELL CYCLE CONTROL MOLECULES- M phase cytoplasm, not cytoplasm of interphase cells,  contains a regulatory mlc that induces M phase in interphase cells. Now called MPF (Mitosis-promoting factor)MPF induces mitosis in all eukaryotes. MPF contains one or more proteins but no RNA. Protein Kinase and cyclin. Cyclin binds to cdk, creating MPf. MPF is activated, it activate genes that initiate M phase.
mitosis usually takes 20 min.
cell cycle check point: G1: check if nutrients sufficient, growth factors present,cell size is adequate, DNA is undamaged. prevents frowth of mature cells that are in the G0 state and should not grow any more.G2: chromosome repliction is complete. No DNA damage, activated MPF present. Metaphase Checkpoint: all chromosomes are attached to mitotic spindle. Checkpoints preventj division of cells that are damaged or have problems. If one of check points fails, cells may grow in uncontrolled fashin-> leads to cancer.
Most genes code for proteins.
Central dogma : info flows from DNA to RNA to Proteins. DNA is transcribed to mRNA by RNA poymerase, and mRNA is translated to proetins by ribosomes.
mutations: any permanent change in an organism's DNA. A change in genotype.mutations may lead to changes in proteins and RNAs that affect phenotype.
Point mutation: a single base change ./changes sequence of bases in DNA.
causes Missense mutations/replacement mutations: change in primary structure of protein. causes a change in AA sequence of a protein and reduce ability to survive and reproduce. may be beneficial.having one copy of sickling allele is advantageous in malaria-prone world. some have no effect= silent mutation because of redundancy of genetic code. Nonsense mutation: change in nucleotide that results in early stop codon. premature termination. Frameshift: addition or deletion of a nucleotide. reading frame shifted= massive missense.
knockout mutants: alleles tht do not function.
Poliploidy: change in number of each type of chromosome
Aneuploidy: addition or deletion of a chromosome.
result from chance mistakes in partitioning of chromsomes during mitosis or meiosis. 
Chromosome inversion: chromosome segment flips and reattaches to same chromosome. changes gene order. frequency of crossong over reduced)lomologs synapse, inverted segments cant crossover with non inverted segments).
Chromosome translocation: chromosome segment detaches and attached to diff chromosome. leads to deletion or addition of xsome segments. expression of genes in translocated segments changes.
Mutations are the source of heritable variation that makes evolution possible.
why do chromosomes condense? for division.
Why isnt DNA always condensed? must be decondensed tobe active for division.
Meiosis - nuclear division leading to halving of chromosome number. One diploid cell with replicated chromoosmes give rise to 4 haploid cells with unreplicated chromosomes. forms gametes. when an egg and sperm combine to form an offspring, original number of chromosomes restored.
autosomes:non sex chromosome 
Human females have two X chromosomes and males have one X and one Y.
Homologs/ Homologous chromosomes: in a diploid organism,chromosomes that are similar is size shape and gene content. 
allele: different versions of the same gene. particular version of a gene.
Homologous chromosomes carry same genes but each homolog may contain diff alleles.
karyotype= number and type of chromosome present.
a chromosome is still one chromosomes whether it is trplivsyrf ot noy. 
add diagram on pg 262
chiasma: x shaped strucufture crossover formed..
Prior to meiosis: chromosomes replicate in uncondensed state, forming sister chromatids.
Meiosis I: homolgous chromosomes separate.
Early prophase I: replicated chromosomes condense, nuclear env breaks, spindle app forms. Synapsis(pairing process of homlogous chromosme) form tetrad (two homolgous chromosomes, with each homolog consisting of 2 sister chromtids.)). of homolgous chromosomes. Spindle fibres attach to kinetochores at centromemres of chromosomes.
Late prophase: crossing over of nonsister chromatids forming chiasma: x shaped strucufture crossover formed..(often multiple crossovers).
Metaphase I: tetrads migrate to Metaphase plate.
Anaphase I: Homologs separate and begin move to opp sides of cell.
Telphase I: chromoomes move to opp sides of cell. and divide through cytokinesis and two haploid daugther cells formed.
MEIOSIS II: Sister chromatids separate.
Prophase II: spindle app forms. 
MetaphjaseIIL Chromosomes line up at middle of cell.
Anaphase II: sister chromtids separate, begin moving to opp side of cell.
Telophse II: chromosomes move to opp sides of cell and cell divides through cytokinesis results in 4 haploid cells. each with one chromosome of each type.
fertilization: brings haploid sets of chromsomes from mother and father togtther to form a diploid offspring.
In general, a diploid organsim can produce 2^n combinations of maternal and paternal chromosomes, where n is the haploid chromosome number.human= 2^23 gameets that differ in their combination of maternal and paternal chromoome sets.
Genetic recombination: any change in the combo of allels on a given chromosome. 
WHy Meisosis?
Purifying selection hypothesis
Changing environment hypothesis
Sexual reproduction is common in habitats where parasitism is common. Asexual reproduction is commin in habitats where parasitism is rare.
Dwn syndrome: an extra copy of chromosme 21.: trisomy-21, each cell has three copies of the chromosome.
For a gamete to get one complete set of chromosomes: 1)each pair of homolgous chromosomes must separate during first meiotic diviion so only one homolog is in each daugther cell. 2) Sister chromatids must separate and move to opp poles of cdividing cell during Meiosis II.
If these dont happen, 
Nondisjunction:gametes that contain exta chromosome fertilze with normal n gamete, zygote will be= 2n+1= trisomy.  2n-1 = monosomy. Cells with too many or too few chromosomes are aneuploid.
Mendel's theory of inheritance
hybrid:offspring of parents from two different species/ different traits
parental generation: adults used in first experimental cross. offspring is F1 generation.
Type of gamete does not affect inheritance.
Recessive: allele whose phenitypic effect is observed only in homzygous individuals. Traits are hidden in F1 generation.
Dominant: an allele determines the phentype of heterozygous individual.
ratio in F2 generation is 3 dominant phenotype:1 recessive
products of reciprocal crosses(m and f phenotypes are reverse of previous exp.) same: one trait was always dominant regardless of parent it came from. F1 progeny showed only dominant trait, F2= 3:1 ratio.
Particulate inheritance: hereditary determinants maintain their integrity from generation to generation.
Principle of segregation: 3:1 ratio in F2 becaue two alleles of each gene must separate into diff gamete cells during formation of egg and sperm in parents. as a resul,t each gamete contains one allele of each gene. occurs because alleles on homologous chromosomes separte at anaphase of meiosis I.
homozygous: two identical alleles of a certain gene. Homozygous- no other allel present. always produce same phenotype
heterozygous: different alleles of a certain gene.
monohybrid cross: mating bwn parents that are both heterozygous at gene.
F1 generation produces Rr = heterozygous.
Dihybrid cross: mating btwn parents that are both heterozygous for two traits
principle of independent assortment: two alleles would separte and sort thesmelves into gametes independtly. alleles of diff genes are transmitted indepently of one anothjer. 9:3:3:1. allels of diff genes go to gametes independentl y because pair sof  homlogous chromosmes lin eup randomly at metaphase I.
Test cross:j uses a parent that contributes only recessive alleles to its offspring to determine unknown genotype of second parent.
pg 287 punnet square.
predictions made by principle of independent assortment can be evaluated in a test cross.
Heterozygous individuals had the dominant phenotype.
meiosis explains principle of segregation and principle of independent assortment.
chromosome theory of independence: genes are located on chromosomes and patterns of inheritance are determined by behaviour of chromosomes during meiosis.
wild type: organisms with the most common phenotype
X-linked inheritance/X linkage: inheritance patterns for genes located on the X chromosome.
Y-linked inheritance/ Y linkage: iiheritance patterns for genes lockated on the Y chromosome.
Sex linked inheritance./sex-linkage: A gene is on either sex chromosome.
autosomal inheritance: genes on non-sex chromosomes.
linkage: genes found of the same chromosome.
2 or more genes linked= same chromosome; single gene is sex-linked = located on a sex chromosome.
Linked genes should violate principle of indpendent assortment, they are inheritied together, unless crossing over occurs. crossing over = genetic recombintion
recombination frequency: number of offspring with recombinant phenotypes / total num,ber of offspring.
greater  distance btwn genese increases chance that crossing over will take place. 
unit of distance along a chromosome is percentage of offpring that have recominant phenotypes with respect to two genes ( map unit) One map unit - physical distance that produces 1 percent recombinant offspring. 
Genes behave as if they assort independently when 50% of gamets are recombinant with respect to genes.
Multiple allelism: more than 2 allels of same gene.
When more than 2 phenotyeps present due to multiple allelism= polymorphic.
incomplete dominance: heterozygotes have an intermediate phenmotype ( between two parent strains)one gene with two alleles= 1:2:1 ratio of genotypes,
Codominance: heterozygotes have phenotpe associaeed with both allels present. both gene products detected in phenotype. MN protein
pleiotropic - gene that influences many traits. 1 gene involved for a disease, but many phenotypic effects
profuound effect on phenotypes: physical environment and interatiosn with other genes
Epistasis: allele of one gene masks the effect of an allele at another gene. 

