GENETICS
Hybridomas - plasma cell tumor + another cell = immortal cell line to produce Igs

- in MHC-compatible inbred mouse, get highly specific If

Transplantable Plasmacytomas - can provide specific components of Ig synthesis (e.g. Ig genes, mRNA, and intermediate molecules to 
assemble Ig genes)

Chrms Maps

arrange in size by decreasing order

MHC

loci which controls expression of cells-surface Ags that modulate immunologic phenomena 

        WIDE RANGE: recognition of foreign tissue, cell/cell interaction, etc)

Rapid graft rejection!!

Minor HC

delayed graft rejection

scattered throughout genome            

Inbred Depression - inbred animals become less vigorous because of chance fixing of mildly deleterious recessive genes in the homozygous condition

random bred stock - random mate large heterogenous population;

inbred strain - br-sis for 20+ generations; may mate parent to offspring; maintain - same



F1 hybrids - crosses between INBRED strains (CAN'T MAINTAIN)

recombinant inbred strains - cross two inbred strains, randomly select F2 pairs, br-sis mate for 20+ generations  



coisogenic inbred strains - mutation occurs in inbred strain (single locus)


congenic inbred strains - backcross for 10+ generations OR cross-intercross for 10+ cycles with inbred parent

segregating inbred strains - b x s mating systems for 20+ generations with heterozygosity forced by backcrossing,

intercrossing, crossing and intercrossing, or backcrossing and intercrossing

cross - 


backcross - 

intercross -

Coat Color Genetics
A = Agouti



a = non-agouti

B = Black



b = brown

C = Wild-Type Color

c = albino

D = Non-Dilute


d = dilute

If cc, ALBINO regardless of rest!!! recessive is EPISTATIC to other genes (can't make tyrosinase for color)

Other genes are HYPOSTATIC to epistatic gene - interaction of nonallelic genes in which the phenotype expression of one gene depends on the genotype of another.  The gen which is masked is called hypostatic.

COLOR: MUST have CC or Cc!!!

BLACK: BB or Bb

BROWN: bb

additional genes lead to variations: chinchilla, leaden, yellow, spotted, piebald, tan, etc.

Transgenes
Lith1 - gallstone gene; affects cholesterol gallstone formation in inbred mice

BASIC STUFF
eukaryotes - nucleus

prokaryotes - no nucleus; DNA is circular/dbl stranded or in plasmids (smaller, circular, controls Ab resistance)

nucleolus - in nucleus, where ribosomes are assembled

homologous chrms - 2 chrms from 2 diff't gametes that pair up (similar shape & fxn)

centromere location

telocentric - at the end (mouse)

acrocentric - near the end

submetacentric - almost in the middle

metacentric - in the middle

mitosis = somatic cell reproduction

"Please Make Another Tissue" - prophase, metaphase, anaphase, telophase

interphase

Go - resting Gap  (lost in neoplasia)

S - synthesis

meiosis - production of 4 haploid cells from a 2N cell

gene locus - specific location of a gene on a chrms

allele - alternate forms of a gene (only 2 possible in an individual, but many possible in a population)

wildtype - (+), normal

genotype - genetic make-up of an individual

phenotype - genetic expression  (physical manifestation) of a trait resulting from the gene make-up plus environmental 
influences

Principle of Segregation (Mendel) -  2 alleles of a gene pair will segregate as the chromosome pair separates to form 
gametes w/ each gamete carrying one gene

Punnet Square - diagram to determine the F1 gamete make-up from the known genotype

expressivity - degree to which an individual manifests a phenotype according to the genotype;  variation in expression 
depends on the activity of other genes or products and /or environmental influences "degree of phenotype"

Penetrance - the frequency in which a dominant gene or homozygous recessive gene expresses itself in a population

Sex-Linkage - genes associated w/ the sex chromosomes exclusively (X - linked or sex-linked)

Nondisjunction - when homologous gene pairs don't segregate during meiosis so that a gamete ends up w/ too many or too 
few copies of a gene = aneuploidy

Sex determination - the Y chromosome causes expression of the Tdf gene which regulate production of testis 
determining factor for formation of testes instead of ovaries;  mammals are XX for female, XY for male, birds 
opposite

Aneuploidy - wrong number of copies of chromosomes in a gamete;  sex chromosome aneuploidy is tolerated better than 
autosomal chrms aneuploidy because normally  one of the X chrms is turned off (even in somatic cells) (= barr 
body); if there are extra X chromosomes, all but one will form a barr body

- Turner's Syndrome - XO

- Klinefelter's Syndrome - XXY, XXXY, or XXYY

Monoploidy - only one set or haploid number

Polyploidy - more than one complete set (usu. results in early abortion)

Null Aneuploidy - loss of one homologous pair (2N - 2)

Mono Aneuploidy - loss of 1 chrms (2N - 1)

Tri Aneuploidy - 1 extra chrms (2N + 1) = DOWN'S SYNDROME

Tetra Aneuploidy - extra pair of chrms (2N + 2)

Inheritance

X linked/Recessive - rec. allele on the X chrms, thus all males and only homozygous females express the trait

(only way to produce dz in female is heterozygous female w/ male having the disease)

X linked/Dominant - both BB and Bb express the trait, so see more females w/ the trait, and again, all males

Y - linked = holandric;  only males have the trait

Complete Dominance/Recessiveness - two extremes of a range of allelic expressions;  Bb and BB are phenotypically 

identical; bb trait will only be seen in a bb individual, not Bb

Incomplete Dominance - Bb phenotype is intermediate (BB = red, Bb = pink, bb = white)

Codominance - Bb phenotype exhibits both traits (BB = red, Bb = red and white, bb = white)

Epistasis (Epistatic) - one gene must be active for any of some other to be (e.g. coat color gene in mice);   interaction of 
nonallelic genes on the expression of phenotype;  mouse w/ cc will NOT have coat color even if has BB (black), etc

Hypostasis (Hypostatic) - the gene that is masked by the epistatic gene

Lethal Allele -fatal allele, can be dominant or recessive

Phenocopy - nonhereditary condition that mimics a phenotypic expression  (e.g.  drug that induced normally genetic dz)

Linkage Group - genes close together on a chromosome;  all genes on a chrms are linked, so the total number of linkage 
groups - haploid number;  the closer together genes are, the more likely they will stay together.

Complete Linkage - genes so close together on a chromosome that they always stay together

Crossing Over - physical exchanges of chrms parts bw homologous chrms during meiosis

Chiasma - place where a physical exchange occurs in crossing over

Recombinant - new combinations of linked genes due to homologous pairs crossing over

DNA/RNA

nucleic acids made up of nucleotides

nucleotide - base, sugar, phosphate (sugar is pentose; ribose in RNA, deoxyribose in DNA)

nucleoside - base, sugar

bases: adenine, thyamine, guanine, cytosine (replace thyamine w/ uracil for RNA);  thYamine (& uracil) and 

cYtosine are pYrimidines

phosphodiester bonds -  link phosphate and sugar of 2 nucleotides together to form the polynucleotide

hydrogen bonds - link the base pairs together (2 for AT or AU and 3 for GC)

Chromatin - DNA + protei (histone or nonhistone)

Histone - protein associated w/ DNA to serve as a core for DNA to wrap around to form a nucleosome

Idiogram - the chromosomes of an individual in a squash prep - random (idiot) form

Karyogram - the chrms of an individual arranged by size and matched homologous pairs in metaphase

Q Band - Quinacrine mustard;  stain that targets AT to help distinguish chrms of sim. size and morphology

G Band - Geimsa band;  stain that targets AT to help distinguish chrms of sim. size and morphology

DNA Replication

Need: nucleotides, template DNA, DNA polymerase, and magnesium ions

DNA Polymerases

alpha, delta - nuclear DNA replication

beta - DNA repair

gamma - mitochondrial DNA replication

Transcription - the transfer of info from dbl-stranded DNA template to a ssRNA molecule;  the RNA can then diffuse 
away from the chrms and effect protein synthesis in the cytoplasm;  rRNA, tRNA, mRNA, and snRNA produced;  all 
are final products except mRNA which is translated into protein;  RNA polymerase catalyses RNA from 5' to 3'; 

Translation - from RNA to protein;  mRNA is read in sequential groups of 3 CODONS.  The aa's that are attached to 
rRNA w/ the right ANTICODON is brought to the mRNA

mRNA - contains coded info for the aa sequence of a protein and migrates to a ribosome.

t RNA - brings the aa to the ribosome

Promoters - upstream from a gene which are positive regulatory elements for activating transcription  (e.g. TATA box)

Terminators - downstream for terminating transcription

Enhancers - required for maximal transcription to occur

Introns - areas of nonAA sequences between the AA coding sequences on RNA

Extrons - AA coding sequences on RNA

Spliceosomes - removed introns from precursor mRNA

MUTATIONS

Mutation - any detectable and heritable change in the genetic material not caused by genetic recombination

Mutagen - physical or chemical agent that significantly increases the frequency of a mutational event above the 
spontaneous mutation rate

Point Mutation - single base pair changed

Transition Mutation - change from one base pair to another;

Transversion - change in order of purine to pyrimidine  (AT to TA)

Missense Mutation - gene AA coding region change,  (mRNA w/ diff't codon)

Nonsense Mutation - mRNA w/ terminating codon in wrong place; nonfunctional polypep. results

Neutral - codon changes but the AA substitution does not change the protein function

Silent - codon changes but is an alternate codon for same AA; no difference in the protein

Frameshift - mutation is result of addition or deletion of a base pair and resulting nonfunctional polypeptides

Suppression Mutation - occurs at a second site which completely or partially restores lost function due to a primary 
mutation at another site

Deletion - loss of a segment after a break occurs

Duplication - doubling of a segment when unequal crossing over occurs (1 chrms dupl, other deleted)

Inversion - segment incised, flipped 180o and reintegrated

Translocation - change in position of a segment either on the same chrms or between homologous pairs

Robertson's Transversion - 2 long arms attach;  occurs bw  nonhomologous pairs

Philadelphia Translocation - translocation that results in a myelogenous leukemia; bw chrms 22 & 9

Burkitt's Lymphoma (Hodgkin's) - translocation of chrms 8 and 14

Genetic Heritability - ratio of genetic variance to phenotypic variance, measures the proportion of total trait variation attributable to genetics (44:2, 141)

