BIOL*1090 Midterm Definitions 
Purine – nitrogenous base, 2-carbon nitrogen ring bases (A and G) 
Pyrimidine – nitrogenous base, 1-carbon nitrogen ring bases (T and C) 
Phosphodiester bonds – chemical bond joining successive sugar molecules in a polynucleotide 
Nucleosomes – structural unit of euk. Chromosome  segment of DNA coiled around core of histones  
1st level of condensation – packaging DNA as negative supercoil into nucleosomes producing 11 nm fibre
2nd level of condensation – additional folding/supercoiling of 11 nm fibre, produce 30 nm fibre
3rd level of condensation – attachment of 30 nm fibre at many positions to a (non-histone) protein scaffold 
telomeres – compound structure at end of chromosome (protect chromosome) 
centromeres – point of attachment of chromosomes to microtubules 
daughter cells – 2 cells formed by mitosis, genetically identical to parent cells 
quiescent – cells not actively cycling in cell cycle; in state Go
centriole – involved in development of spindle fibres in cell division 
condensin – large protein complexes that play a role in chromosome assembly/segregation during mitosis/meiosis; influence condensation of duplicated chromosomes (metaphase) 
[bookmark: _GoBack]cohesin – protein complex that regulates separation of sister chromatids 
haploid state – n # of chromosomes 
diploid state – 2n chromosomes 
autosomes – chromosome that’s not a sex chromosome 
synapsis – pairing of homologous chromosomes – facilitates by formation of a synaptonemal complex (protein structure that forms between homologous chromosomes during meiosis)
bivalent (tetrads) – homologous chromosomes pair (4 sister chromatids) 
crossing over – breakage of chromatids and the exchange of broken pieces btwn homologous chromosomes 
chaismata – cross over junctions (remain attached here after crossing over) 
reduction division – cell division in meiosis I
chromosome disjunction – pulling apart of homologous chromosomes, anaphase meiosis I
chromatid disjunction – pulling apart of sister chromatids, anaphase meiosis II
spermatogenesis – production of spermatozoa from germ cells (spermatogonia) by mitosis and meiosis 
oogenesis – process in which oogonium becomes an egg (female reproduction) 
sporophyte – diploid; conspicuous part of life cycle in flowering plants 
gametophyte – haploid; much reduced – haploid cells in anther and ovary of flower 
homozygous – both alleles identical (AA) 
heterozygous – 2 alleles different (Aa)
p arm – short arm on chromosome 
q arm – long arm on chromosome 
locus – fixed position on a chromosome 
phenotype – physical expression of gene/trait (ex: eye colour) 
genotype – genetic makeup of an organism with reference to a single trait/set of traits 
M.P. of Dominance – in heterozygote, one allele can conceal presence of another 
M.P. of segregation – neither allele changes by coexisting with other – alleles segregates during gamete formation 
M.P. of Independent assortment – alleles of different genes assort/segregate independently of each other 
Forked line method – predicts outcome of a cross/breeding (ideal for multiple traits) 
Multiplicative rule – events A and B independent, probability they occur together = product of individual probabilities 
Additive rule – events A and B independent, probability that at least 1 occurs = sum of individual probabilities minus probability of joint occurrence OR if don’t occur together, probability just 1 occurs = sum of individual probabilities 
Test cross – determines an individual’s genotype by crossing it with homozygous recessive 
Pedigree – shows relationships between family members and maps phenotypes 
Binomial probability – x progeny will fall into one class and y into the other: [n!/x!y!]p^xq^y
Pseudoautosomal – genes present in both x and y chromosomes (mostly in terminal regions); don’t follow x or y linked patterns of inheritance 
Hemizygous – only one allele at given gene (males hemizygous for all sex-linked genes) 
Dosage compensation – different mechanisms adjust for the unequal dosage of x-linked genes in male and female animals 
Female mosaicism – inactivating 1 of the 2 x chromosomes in females, active x chromosome varies around the body (ex: calico cats) 
Barr body – inactive x, highly condensed chromosome 
Central dogma – transfer of info from DNA to proteins 
Promoter – region of DNA that initiates transcription of a particular gene 
Transcription factor – required by euk. RNA polymerase to initiate transcription, bind to promoter to help assemble/stabilize polymerase 
TATA box – highly conserved feature of many protein-coding genes. A/T rich promoter sequence helps position RNA polymerase 
Introns – non-coding sequences located between exons; removed from pre-mRNA, not present in mature mRNA 
Exons – both coding and non-coding sequences, sequences that remain in mature mRNA 
5’ or 3’ Untranslated region – non-coding sequence (untranslated) on either side of coding sequence (before start codon and after stop codon) 
ribosome – minute particle consisting of RNA and associated proteins, bind to mRNA and transfer RNA to synthesize polypeptides 
translation – step in protein synthesis where genetic code (carried by mRNA) is decoded to produce specific aa in polypeptide chain 
mRNA – single stranded molecule of RNA synthesized in nucleus from a DNA template and enters cytoplasm, its genetic code specifies the aa sequence for protein synthesis 
cap-binding protein – in euk, helps position ribosome at 5’ end of mRNA 
kozak sequence – in euk, optimal core sequence context for a start codon
GCCRCCAUGG (R = A or G)
Shine-Dalgarno sequence – in prok, sequence near the 5’ end of mRNA, complementary to a small ribosomal subunit RNA, helps position ribosome 
Codon – sequence of 3 nucleotides that form a unit of genetic code in a DNA/RNA molecule 
Anticodon – sequence of 3 nucleotides that form a unit of genetic code in a transfer RNA molecule (corresponding to a complementary codon in mRNA) 
Peptide bond – chemical bond between carboxyl group of 1 molecule and amino group of another 
Polypeptide – linear organic polymer consisting of large # of a.a. 
Release factor – binds to UAG termination codon in the A site and allows tRNA (Phe) to exit through E site 
Tautomer – organic compounds that are interconvertible by a chemical rxn (isoforms) 
Somatic mutations – alteration in DNA that occurs after conception, cannot occur in germ cells (not passed onto children) 
Germ line mutations – mutations during mitotic divisions of spermatogonia or in the s phase that proceeds meiosis; inherited by children 
Induced mutations – caused by exposure to chemical mutagens or radiation 
Point mutation – affect single base, includes: silent, nonsense, missense 
Silent mutation – change of nucleotide in codon but still codes for same aa (no effect on protein) 
Nonsense – codon gets changed to stop codon (TGA) – premature termination 
Missense – changes codon; codes for different aa  different protein produced 
Conservative – aa change but properties of aa same (not always detrimental to organism as a whole)
Non-conservative – aa change with different properties than wildtype, protein may lose function, may result in disease (ex: change in beta globin gene causes sickle cell anemia)
Expanding triplet/trinucleotide repeats – usually < 40 copies of triplet repeat are stably inherited, larger # - visible and prone to expansion 
Wild type – most common allele, designated with + superscript (A^+)
Polymorphism – any allele at least 1% frequency in population (others = mutants) 
Recessive mutations – involve loss of gene function 
	Null allele – complete loss of function 
	Hypomorphic allele – partial loss of function 
Dominant mutations – can involve a loss of function or gain of gene function 
Loss of function mutation – genes for which one functional copy is not enough (state called haploinsufficiency)
Dominant negative mutation – loss of function mutation that interferes with normal function of wildtype allele 
Gain of function mutation – enhances normal function of gene or causes new pattern of gene expression
Incomplete dominance – phenotype of heterozygote is midway between phenotypes of 2 homozygotes (Red X White  pink); 1 allele is partially dominant over other (has ½ functional gene dosage) 
Codominance – heterozygote expresses the phenotype of both homozygotes, neither allele is dominant (ex blood type) 
Allelic series – describes dominance hierarchy of multiple alleles 
Pleiotropic – genes that influence multiple aspects of individual phenotype 
A^Y – dominant visible allele that is also a recessive lethal (involved in at least 2 different developmental processes)
Complementation test – tests for allelism, cross 2 individuals with same/similar mutant phenotypes to determine if mutations are in alleles of same or different genes 
Cell differentiation – process, less specified cell becomes more specialized 
Gene regulation – mechanisms that act to induce/repress expression of a gene 
Enhancers – short region of DNA (that can be bound by proteins/activators/transcription factors) to increase likelihood that transcription of particular gene will occur; regulate where and when genes expressed (can be tissue specific) 
Basal transcription factors – protein binds to specific sequence within promoter to facilitate RNA polymerase binding (expressed in most/all cells) 
Regulatory transcription factors – protein bind to sequence elements in promoters or enhancers, therefore facilitating or repressing function of basal transcription factors and RNA polymerase (expressed themselves in more restricted, tissue specific patterns) 
Heterochromatin – tightly packed form of DNA
Euchromatin -  lightly packed, contains actively transcribed genes 
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