Chapter 19: The Organization and Control of Eukaryotic Genomes
Histones: These proteins are responsible for the first level of packing DNA in eukaryotic chromatin. Histones have a high proportion of positively charged amino acids that bind tightly to the negatively charged DNA.
Nucleosome: This structure is the unfolded chromatin and its adjacent DNA. The four types of histones are H2A, H2B, H3, and H4. H1, a fifth histone, attaches to the DNA near the bead for the next level of packing.
H1: This histone causes the beaded string to coil/fold to form the 30-nm chromatin fiber. These fibers form looped domains, which are attached to the chromosome scaffold (made of nonhistone proteins).
Looped Domains: These structures are attached to the nuclear lumina (inside of nuclear envelope).

Heterochromatin: This is the highly condensed form of chromatin that is found in interphase but is not transcribed.
Euchromatin: This less compact form of chromatin is difficult to see in microscopes. Only euchromatin is transcribed in cells.

Repetitive DNA: These nucleotide sequences are present in many copies within a genome.

Satellite DNA: This type of DNA is repetitive DNA that is separated by using a centrifuge. The minisatellite subcategory refers to short units repeated 10-100 times while normal satellite DNA stretches over 100,000 base pairs long. These strings of repeated bases are useful for DNA fingerprinting.
Tandemly repetitive DNA: These short sequences of bases are repeated several times. They often have different nucleotide compositions, making DNA have different densities.
Artificial Chromosomes: Created in the laboratory, these chromosomes have shown that the DNA making such chromosomes must have an origin of replication, a centromere, and two telomeres in order to be replicated.
Alu elements: These are a family of similar sequences that are interspersed repetitive DNA. Their cellular function is unknown.

Interspersed Repetitive DNA: These units of DNA repeat at various points in the genome.

Multigene Family: These collections of similar or identical genes probably evolved from a single ancestral gene.

Identical Genes: These genes are often clustered tandemly in order to increase the copies that cells make.

Nonidentical Genes: These genes consist of genes that are related in function but have slight differences. Often, they result from errors during DNA replication/recombination.

Pseudogenes: These sequences are similar to those of real genes but do not yield any functional products. Random mutations probably destroyed their previous usefulness.

Gene Amplification: This selective replication of certain genes is called gene amplification and increases expression of rRNA genes by synthesizing extra copies of certain rRNA genes.
Transposons: These stretches of DNA can move to different locations within the genome.
Retrotransposons: These transposons move within the genome by using an RNA intermediate. The RNA is converted into DNA by using reverse transcriptase.
Immunoglobulins (not on final?): These antibodies help combat viruses. They are part of the immune system (B lymphocytes).
Cellular Differentiation: This is the divergence in form/function as cells specialize in an organism’s development.
DNA Methylation: This is the attachment of methyl groups to DNA bases after DNA is synthesized. This results in inactivation of genes in many cases. Until successive cellular divisions, the genes will remain inactive.
Genomic Imprinting: In mammals, this type of methylation results in turning off either the maternal or paternal allele of a certain gene.

Histone Acetylation: This attachment of COCH3 (acetyl) groups to certain amino acids causes histones to change shape and grip the DNA less tightly. The transcription proteins have easier access to genes in the acetylated region. 
Transcription Initiation Complex: This module is a cluster of proteins on the promoter sequence that signals RNA polymerase to transcribe the gene.
Control Elements: These are segments of noncoding DNA that help regulate gene transcription by binding proteins (transcription factors).
Enhancers: These are more distant control elements that may be thousands of nucleotides away. The bending of DNA allows transcription factors bound far away to contact proteins at the transcription initiation complex at the promoter.
Activator: This is the transcription factor that binds to an enhancer to stimulate gene transcription.
Repressors: In eukaryotes, they are called silencers, which are very much like enhancers.

DNA-binding domain: This three-dimensional structure binds to the DNA in order to control DNA transcription.
Alternate RNA splicing: Different mRNA molecules are produced from the same transcript based on which RNA segments are treated as exons and which as introns. Regulatory proteins control intron/exon choices by binding to regulatory sequences within the primary transcript.
Proteasomes: These large protein complexes degrade proteins that have been tagged by the small protein ubiquitin.
Oncogenes: These are cancer-causing genes.
Proto-oncogenes: These normal cellular genes code for proteins and stimulate normal cell growth/division.

Tumor-suppressor genes: These genes inhibit cell division.

ras gene: This gene mutates in about 30% of human cancers. The product of this gene is Ras, a G protein that relays a growth signal from a growth factor receptor on the plasma membrane to other protein kinases.
p53 gene: This gene mutates in about 50% of human cancers. Its protein product is 53,000 daltons. The p53 gene acts as a transcription factor for p21 and many other genes. p21 halts the cell cycle by having its product bind to cyclin-dependent kinases, allowing time for the cell to repair DNA. When the DNA damage is irreparable, p53 activates suicide genes, which cause cell death by apoptosis. Also, the p53 gene can directly turn on DNA repair genes.
