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all other definitions from other sources
Acoelomate - An animal that lacks a coelom. Platyhelminthes (tapeworms, flukes, etc) are acoelomates.
Acrocentric chromosome - A chromosome with a centromere close to one end so that the chromosome has arms of very uneven length.
Adenine - One of the four bases in DNA that make up the letters ATGC, adenine is the "A". The others are guanine, cytosine and thymine. Adenine always pairs with thymine.

Adenosine deaminase (ADA) deficiency - A severe immunodeficiency disease that results from a lack of the enzyme adenosine deaminase. It usually leads to death within the first few months of life.

Adenosine triphosphate (ATP) - A phosphorus-, carbon-, nitrogen-, oxygen- and hydrogen-containing ring compound that is universally used by life to store energy in its phosphate bonds 
Adenovirus - A group of DNA containing viruses which cause respiratory disease, including one form of the common cold. Adenoviruses can also be genetically modified and used in gene therapy to treat cystic fibrosis, cancer and potentially other diseases.

Agrobacterium tumefaciens - A soil bacterium that infects plants where they are damaged. The bacterium parasite constructs a tunnel through which it delivers a parcel of its own genetic material into the plant cell. The parcel consist of a stretch of DNA that is excised from a plasmid and wrapped into a protective protein coat before sent through the tunnel. Once the parcel is delivered it in integrated as a virus's DNA would be into the host cell's DNA. Unlike a virus, however, this DNA does not crank out more copies of itself. Instead it produces both plant growth hormones and specialized proteins that serve as nutrients for the bacterium. This action is a ready-made delivery system for getting foreign DNA into plants; it is a natural genetic engineer.
Alagille syndrome - A rare inherited liver disorder seen in infants and young children. The disease is characterized by a buildup of bile in the liver due to a deficiency or absence of normal bile ducts inside the liver and a narrowing of bile ducts outside the liver. Symptoms of the disorder can include jaundice, stunted growth, fatty deposits in the skin, facial deformities and abnormalities in the heart, eyes, vertebrae and kidneys.
Alanine - Amino acid with RNA codon: GCA GCC GCG GCU
Algae - A large group of all the many types of photosynthetic protoctists ranging in size from minute single cells < 1 micrometer in diameter to large seaweeds such as kelp. Term includes chlorophytes like green algae, euglenids, diatoms and many others.
Alkaptonuria - A rare but not serious genetic disease exhibiting symptoms of arthritis, red or inky black urine and ear wax on exposure to air and depending on what had been eaten and caused by a build-up of homogentisate. This 1902 discovery by Archibald Garrod was far ahead of an understanding of genetics at that time.
Allele - (1) When a gene or other DNA sequence exhibits variability, each alternative form is known as an allele. (2) One of the variant forms of a gene at a particular locus, or location on a chromosome. Different alleles produce variation in inherited characteristics such as hair color or blood type. In an individual one form of the allele (the dominant one) may be expressed more than another form (the recessive one).

Allopatric speciation - The genetic divergence of two or more geographically separated populations to such a point that they are considered to be taxonomically distinct.
Allopolyploid - Individuals having two chromosome sets, one each from two parent species, which subsequently double to produce an even number of chromosomes.
Alu - a pseudogene or junk DNA containing between 180 and 280 letters and good at using other people's reverse transcriptase to get itself duplicated. Its text may be repeated a million times in the human genome or about 10% of the entire book. An Alu gene is a rusting wreck that has been holed below the waterline by serious mutation and sunk, but carried along as junk. For every working gene there are a handful of wrecked copies elsewhere in the genome. Alus are found only in primates. - G pg 126
Alvarez event - The impact of an asteroid in Central America at the end of the Cretaceous Period 65 million years ago causing mass extinction of dinosaurs and other fauna and flora as postulated by the physicist, Walter Alvarez. 
Amebas - Single-celled protoctists that constantly change their shapes.
Amino acids - A group of 20 different kinds of small molecules that link together in long chains to form proteins. Often referred to as the "building blocks" of proteins.

Amniocentesis - a procedure that entails drawing some amniotic fluid from a fetus for use in genetic testing to look for abnormalities.
Amyotrophic lateral sclerosis (ALS) - A degenerative affliction of nerve cells know as Lou Gehrig's disease - D pg 126
Anagenesis - Evolution as a result of cumulative changes occurring through time within a single evolutionary lineage, and in the absence of any lineage subdivision

Anaphase - The stage in mitosis after metaphase and before telophase where
the divided chromosomes move apart toward the poles of the spindle

Aneuploidy - Differing by one or a few chromosomes from the number which is normal for the species
Angelman's syndrome - Caused by missing a chunk of the mother's chromosome 15 with child expressing a taut body, thin, hyperactive, insomniac, small-headed and long-jawed and often sticking out their large tongues. They mover jerkily like puppets but have a happy disposition, are perpetually smiling and are given to frequent paroxysms of laughter. They never learn to speak and are severely mentally retarded. - G pg 207
Angiogenesis - The process of forming new blood vessels in a cancerous tumor - D pg 129
Angiosperm - A flowering plant; an organism that belongs to phylum Anthophyta. It flowers and produces seeds in a fruit, a structure that develops from the fecund ovary.
Animal model - A laboratory animal useful for medical research because it has specific characteristics that resemble a human disease or disorder. Scientists can create animal models, usually laboratory mice, by transferring new genes into them.

Animals - Members of one of the 5 kingdoms that all living organisms are placed (Kingdom Anamalia). Animal cells are heterotrophic and display internal motility. Animals develop by fertilization of egg by sperm; gametes are produced my meiosis. The fertile egg forms an embryo, the blastula.
Anisogamy - Anisogamous species are those where the male and female gametes differ in size
Anoxia - Deficiency or absence of oxygen
Antibody - A blood protein that is produced in response to and counteracts an antigen. Antibodies are produced in response to disease and help the body fight against the particular disease. In the way antibodies help the body develop immunity to disease.

Antigen – Any large molecule that stimulates the production of specific antibodies or that binds to a specific antibody
Antisense - The non-coding strand in double-stranded DNA. The antisense strand serves as the template for mRNA synthesis.

Apomictic - A plant that needs pollen to breed but does not incorporate the genes of the pollinating partner so cross-breeding experiments give strange results - G pg 44
Apoptosis - Programmed cell death, the body's normal method of disposing of damaged, unwanted or unneeded cells.

Arginine - Amino acid with RNA codon: AGA AGG CGA CGC CGG CGU
Arthropod - Any member of the Arthropoda, a phylum of invertebrates with segmented bodies and jointed limbs: included are myriapods, arachnids, crustaceans and insects
Ascomycote - A phylum of fungi, molds, morels, yeasts and others that are characterized by forming asci, sacs or capsules when hyphae sexually fuse and spores develop as the zygotes undergo meiosis.
Asparagine - Amino acid with RNA codon: AAC AAU

Aspartic acid - Amino acid with RNA codon: GAC GAU
Aster - A structure shaped like a star formed around the centrosome in the
cytoplasm or an animal cell during mitosis

Ataxia-telangiectasia - A rare, fatal disease involving a damaged immune system, unsteady walk, premature aging and a strong predisposition to some kinds of cancer. People who possess only one copy of the gene, called ATM, do not have the disease, but may be predisposed to cancer and unusually sensitive to radiation.

Atlantic Modal Haplotype (AMH) - Descriptive term to characterize the most common haplotype in Europe. The markers and most common repeat values for the AMH are:
DYS19   = 14

DYS388 = 12

DYS390 = 24

DYS391 = 11

DYS392 = 13

DYS393 = 13
Australopithecines - Early African hominids living about 4.4 to 2.0 million years ago who had a small brain (less that 500 cc), were bipedal, but were still largely arboreally living; they had no stone tools
Autoimmune lymphoproliferative syndrome (ALPS)  - A human disease caused by failure of lymphocytes to die once they have finished doing their job. As a result the spleen and lymph nodes grow large and immune cells may attack the body's own tissues, a condition know as autoimmunity.

Autopoiesis - Life's continuous production of itself. Autopoietic behavior, characteristic of all living matter, refers to the chemical activities (metabolism) of identifiable organic beings as they self-maintain.
Autopolyploidy - Formation of individuals containing more than two sets of chromosomes of the same species, usually by a doubling of the chromosome number
Autosome - Any chromosome other than a sex chromosome. Humans have 22 pairs of autosomes. Autosomal: Pertaining to a chromosome that is not a sex chromosome; relating to any one of the chromosomes save the sex chromosomes. 

Autosomal dominant - A pattern of Mendelian inheritance whereby an affected individual possesses one copy of a mutant allele and one normal allele (in contrast, recessive diseases require that the individual have two copies of the mutant allele). Individuals with autosomal dominant diseases have a 50-50 chance of passing the mutant allele and hence the disorder onto their children. Examples of autosomal dominant diseases include Huntington's disease, neurofibromatosis and polycystic kidney disease.

Autotrophs - Organisms that produce their own food from carbon dioxide and derive energy from light or inorganic chemicals, either by chemosynthesis or photosynthesis
Bacteria - (1) Members of one of the 5 kingdoms that all living organisms are placed (Kingdom Monera or Prokaryotae). Bacteria cells are always prokaryotic; they lack a membrane-bounded nucleus. (2) A single-celled organism. Bacteria are found throughout nature and can be beneficial or pathogenic.

Bacterial artificial chromosome (BAC) - Large segments of DNA, 100,000 to 200,000 bases, from another species cloned into bacteria. Once the foreign DNA has been cloned into the host bacteria, many copies of it can be made.

B-chromosome - Any chromosome occurring in animals or plants that differs from normal chromosomes (autosomes and sex chromosomes) in respect of morphology, number, meiotic behavior, mitotic behavior and/or genetic effectiveness
Bacteriophages - viruses that attack bacteria
Band-sharing coefficient - A pair-wise measure of similarity that is often used as a means to estimate relatedness using multi-banded DNA fingerprint profiles. It is calculated as twice the number of bands in common divided by the total number of bands scored.
Base pair (bp) - Two bases that form a "rung of the DNA ladder". A DNA nucleotide is made of a molecule of sugar, a molecule of phosphoric acid and a molecule called a base. The bases are the "letters" that spell out the genetic code. In DNA the code letters are A, T, G and C that stand for the chemicals adenine, thymine, guanine and cytosine respectively. In base pairing, adenine always pairs with thymine and guanine always pairs with cytosine.

Basidiomycote - A phylum of fungi where spore-releasing basidia form: mushrooms, yeast, puffballs, mold.
Batesian mimicry - The resemblance shown by one species (the mimic) to another (the model) that is better protected by poisonous or distasteful qualities or active defense (sting, Bite, etc)
Benthic - Bottom-dwelling. Descriptive of organisms living at the bottom in aquatic environments such as sea, lake or river.
Biallelic - Pertaining to both alleles (both alternative forms of a gene). For example, biallelic mutations in the gene MYH predispose to colon cancer.
Bicoid concentration gradient - A protein produced by a gene in the mother distributed in the embryo that instructs all cells as where they fall on the head-to-tail axis.
Biophilia - Lover of Life
Biota - The combined fauna and flora of an area
Birth defect - A structural, functional or metabolic abnormality present at birth that results in physical or mental disability or is fatal. There are more than 4,000 know birth defects that may be caused by genetic or environmental factors. About 150,000 babies are born each year with birth defects.

Blastula - Early stage in the development of the animal embryo floolwing cleavage of the zygote: in many, a fluid-filled, hollow ball of cells, one layer thick. It is a unique, defining element of the animal kingdom.
Bone marrow transplantation - A medical procedure to replenish the soft tissue within bones that produces new blood cells. Bone marrow transplants are necessary when marrow has been destroyed by drug or radiation therapy for cancer, often leukemia. A bone marrow donor is usually a close relative of the patient.
Bovine spongiform encephalopathy (BSE) - Mad cow disease, a brain disease
BRCA1 / BRCA2 - The first breast cancer genes to be identified. Mutated forms of these genes are believed to be responsible for about half the cases of inherited breast cancer, especially those that occur in younger women. Both are tumor suppressor genes.

Buccal Cells - Moist inner cheek lining cells easily scraped or swabbed off and which are used to easily, painlessly, and inexpensively obtain DNA samples. Use of buccal cells eliminates the need to have blood drawn for DNA tests.
Budding - The origin of a new side branch of a phyletic lineage by speciation and subsequent entry of this species and its descendants into a new niche or adaptive zone resulting in a distinct new higher taxon.
Cambridge Reference Sequence (CRS) - The arbitrary mtDNA sequence is haplogroup H which has been assigned as the modal sequence.
Cancer - Diseases in which abnormal cells divide and grow unchecked. Cancer can spread from its original site to other parts of the body and can also be fatal if not treated adequately. The prime risk factor for cancer is age. Tissues that are especially prone to cancer tend to be those that do a lot of cell division during life either for repair or other reasons and include skin, testis, breast, colon, stomach and white blood cells. - G pg 203 (2) If the cell reproduction cannot be stopped we call the results cancer - G pg 233
Candidate gene - A gene located in a chromosome region suspected of being involved in a disease, whose protein produce suggests that it could be the disease gene in question.

Carcinoma - Any of the various types of cancerous tumors that form in the epithelial tissue, the tissue forming the outer layer of the body surface and lining the digestive tract and other hollow structures. Examples of this kind of cancer include breast, lung and prostate cancer.

Carrier - An individual who possesses one copy of a mutant allele that causes disease only when two copies are present. Although carriers not affected by the disease, two carriers can produce a child who has the disease.

cDNA library - (1) A collection of DNA sequences generated from mRNA sequences. This type of library contains only protein-coding DNA (genes) and does not include any non-coding DNA. (2) A c[omplimentary] DNA for a m[essenger] RNA (mRNA) molecule. Unlike an mRNA, a cDNA can be easily propagated and sequenced.
Cell - The basic unit of any living organism. It is a small, watery compartment filled with chemicals and a complete copy of the organism's genome.

Cellulose - A sugar-rich compound of cell walls of plants and some protoctists
CentiMorgan (cM) - (1) A measure of genetic distance that tells how far apart two genes are. Generally one centimorgan equals about 1 million base pairs. (2) A unit used to express distances on a genetic map. In genetic mapping distances between markers are determined by measuring the rate of meoitic recombination between them which increases proportionately with the distance separating them. A cM is defined as the length of an interval in which there is a 1% probability of recombination. On the average 1 cM is roughly equivalent to 1 megabase (Mb) of DNA although this can vary widely due to hot and cold spots of recombination.
CentiRay (cR) - A unit of genetic map distance defined corresponding to an interval in which there is a 1% probability of X-irradiation induced breakage. To be completely specified, the unit must be qualified by the radiation in dosage in rads (e.g.cR8000) because this determines the actual breakage probability.

Centriole - A small, dense structure in the middle of the centrosome: it
doubles before mitosis and each part forms the center of an aster at mitosis

Centromere - (1) The constricted region near the center of a human chromosome. This is the region of the chromosome where the two sister chromatids are joined to one another. (2) A small, nonstaining structure usually near the center of a
chromosome where the spindle fiber attaches at mitosis
Centrosome - A very small body near the nucleus in most animal cells
consisting of a centriole surrounded by a centrosphere: in mitosis it
divides and the two parts move to opposite poles of the dividing cell

Centrosphere - The portion of the centrosome surrounding the centriole;
center of an aster

Chemosynthesis - The process where chemical energy of cells is generated by inorgaini chemical reactions such as the oxidation of hydrogen (H2O), of sulfur (H2S), of methane (CH4) and of ammonia (NH3). The energy is used to reduce carbon dioxide to cell material.
Chiasma - (plural: chiasmata) - Regions of contact between homologous chromosomes during pairing in meiosis (from late prophase to the start of anaphase I) at which crossing over takes place to effect the exchange of homologous sections of non-sister chromatids
Chimera - Fused bodies of two genetically distinct individuals - often occurring naturally. Two genetically distinct embryos happen to fuse together and grow as if they were one. Think of them as the opposite of identical twins: two different genomes in one body instead of two different bodies with the same genome. - G pg 214
Chitin - A sugar-rich, nitrogen-containing compound of cell walls of fungi and insect exoskeletons
Clade - Portion of a phylogenetic tree between two branching points or from a branching point to the end of the branch.
Cladistics -  the word we give to the study of clades, and it is not substantively different from phylogenetics - the study of phylogeny. If there is any useful difference at all, it is a matter of emphasis: whether upon lineages (cladistics) or relationships (phylogenetics).
Chloroplast - (1) Intracellular structures or organelles where photosynthesis occurs. They contain chlorophylls that are active in synthesizing starch, protein and other materials. (2) Chlorophyll-bearing body found in the cytoplasm in cells of green plants

Chopstick gene - The misconception that a gene is the cause of a specific physical or mental characteristic. The real reason is cultural. For example there is no blue-eyed gene associated with one who is inept at using chopsticks; this is cultural. Northern Europeans with blue eyes lack experience with the oriental culture of using stick rather than spoons or forks as eating utensils.  Another example;  there is no relationship between one who is adept in knitting and lacking a Y chromosome. Females are culturally taught to knit more than males are.- G pg 164
Chromatid - Any of the usually four elongated structures containing the
hereditary substance and with a centromere forming a chromosome
Chromatin - A protoplasmic substance in the nucleus of living cells that readily takes a deep stain: chromatin forms the chromosomes and contains the genes

Chromosomal fission - The splitting into two parts of a single chromosome. If both parts are to be maintained, a new centromere must arise.
Chromosomal fusion - The unification of two chromosomes into a single chromosome with the loss of a centromere
Chromosomal inversion - a chromosomal abnormality where the ends of a chromosome are inverted. An inverted chromosome 2 results in severe fetal deformities.
Chromosome - One of the thread-like "packages" of genes and other DNA in the nucleus of a cell. Different kinds or organisms have different numbers of chromosomes. Humans have 23 pairs of chromosomes, 46 in all, 44 autosomes and 2 sex chromosomes. Each parent contributes one chromosome to each pair, so children get half of their chromosomes from their mothers and half from their fathers.

Chronic myeloid leukemia (CML) - A blood cancer
Ciliates - A phylum of protocists. Most of the 10,000 plus species are rapid swimmers, single cells with two kinds of nuclei and distinctive arrangements of their undulipodia
Cilium - Short, hair like outgrowths of certain cells capable of rhythmic
beating that can produce locomotion as in protozoans or small worms or the
movement of fluids as in the ducts of higher forms

Clade - greek klados, branch - used as a branch of a haplogroup (sub-clade)
Cladogenesis - The formation of independently evolving lineages from a single ancestral line through speciation
Cloning - The process of making copies of a specific piece of DNA, usually a gene. When geneticists speak of cloning, they do not mean the process of making genetically identical copies of an entire organism.

Coccolithophorids - Protoctists belonging to the phylum Prymnesiophyta that produce decorative calcium carbonate scales (coccoliths). Most are marine algae; many are know from the fossil record.
Coded Regions - Regions in the DNA molecule where the useful information to the organism or genes are found. Coded regions make up less than 3% of the human genome.

Coding Strand - The strand of DNA which contains the encoded information. The unzipped double helix, spiral ladder shaped, DNA molecule contains two strands. One strand, the Coding Strand, contains the coding information and the other non-coding strand contains the mirror, complementary image of the coding information. The coding strand of the DNA molecule is the strand that carries the information. This information is encoded in the gene sequences located at various positions along the strand. The genes contain the necessary information to make proteins. Compare to Non-coding DNA and Non-coding DNA Strand.

Codon - (1) Three bases in a DNA or RNA sequence that specify a single amino acid. (2) A nucleotide triplet in a genome designating a particular amino acid
Coelom (see'lum) - The main body cavity that contains the intestines and other body organs.
Combined DNA Index System (CODIS) - The FBI's DNA database that by June 2002 had 1,013,746 DNA fingerprints - D pg 273
Complementary Sequence - Nucleic acid base sequences that can form a double-stranded structure by matching base pairs. The complementary sequence to G-T-A-C is C-A-T-G.

Concordant - One says twins are concordant if they have the same disease
Conidia fungi - Molds that produce spores without a sex act.
Confidence Interval - A range of values for a variable of interest, constructed so that this range has a specified probability of including the true value of the variable. (CIL) confidence-interval limit
Congenital - Any trait or condition that exists from birth.

Contig - A chromosome map showing the locations of those regions of a chromosome where contiguous DNA segments overlap. Contig maps are important because they provide the ability to study a complete and often large segment of the genome by examining a series of overlapping clones that then provide an unbroken succession of information about that region.

Copepods - A class of crustacean animals lacking a carapace and compound eyes. Their first thoracic appendages are modified for "filter feeding," removing food particles from the surrounding water
Cross-Over - A process occurring during meiosis, the creation of sex cells, whereby genes or segments of DNA from one chromosome in a chromosome pair cross over and swap with similar segments of DNA in the other chromosome in the pair. If this occurs with a segment  containing genes then traits will be swapped from one chromosome to the other. If the cross-over occurs at a locus of a genetic marker then it will result in exchange of the genetic marker alleles (marker values) between chromosomes. See Gamete, Sex Chromosome, Allele, and Genetic Markers.

Craniosynostosis - A birth defect whereby in infant's skull bones are already fused at birth. Because this defect may interfere with the ability of the brain to grow normally, it is often necessary to operate on affected children.
Cyanobacteria - Oxygenic photosynthetic (photoautotrophic) green-pigmented bacteria. Sometime still called plants or blue-green algae, they are neither. They evolved when photosynthetic bacteria employing the unique chlorophyll system mutated from purple predecessors to get their hydrogen atoms from water. More then 10,000 kinds have been catalogued. It is believed that they released the oxygen that transformed Earth's atmosphere.
Cycadofilicales - "Seed ferns" pteridosperms: now extinct, abundant inhabitants of the forests of the late Paleozoic and Mesozoic eras, 345 to 65 million years ago; the cell material of their bodies provided much of the coal deposits mined today.


Cynodonts - An extinct group of reptiles, ancestral to the mammals
Cysteine - Amino acid with RNA codon: UGC UGU
Cystic fibrosis - A hereditary disease whose symptoms usually appear shortly after birth. They include faulty digestion, breathing difficulties and respiratory infections due to mucus accumulation and excessive loss of salt in sweat. In the past cystic fibrosis was almost always fatal in childhood, but treatment is now so improved that patients commonly live to their 20s and beyond.

Cytogenetics - the study of chromosomes through the microscope. The cytogeneticist can spot chromosomal abnormalities from the results of amniocentesis and can recommend action such as abortion of a fetus to the expectant mother.
Cytogenetic map - The visual appearance of a chromosome when stained and examined under a microscope. Particularly important are visually distinct regions called light and dark bands that give each of the chromosomes a unique appearance. This feature allows a person's chromosomes to be studied in a clinical test known as a karyotype that allows scientists to look for chromosomal alterations.

Cytoplasm - The protoplasm (fluid) of a cell, outside the nucleus
Cytoplasmic genes - Genes located in the cytoplasm of cells rather than in the nucleus, usually applied to those associated with mitochondria and chloroplasts.
Cytosine - One of the four bases in DNA that make up the letters ATGC. Cytosine is the C.

Cytosine methylation - Cytosine is C in the genetic code - Methylating it is attaching a methyl group of carbon and hydrogen atoms and preventing it from being atrasscribed by the reader. Much of the genome spends time in the methylated, blocke state or at the point when transcription starts. Methylation serves to switch off genes that are not needed in particular tissues thus making the brain different from the liver, etc. An opposing view is that methylation serves as suppressing transposons and other intragenomic parasites. In cancer tumors one of the first things to happen is demethylation of the genes. As a result the selfish DNA is released from its handcuffs and richly expressed in tumors. Since they are good at messing up other genes these transposons then make the cancer worse. Methylation according to this argument serves to suppress the effect of selfish or junk DNA. - G pg 130
Deletion - A particular kind of mutation: loss of a piece of DNA from a chromosome. Deletion of a gene or part of a gene can lead to a disease or abnormality.
Deme - A local population of potentially interbreeding individuals
Deoxyribonucleic acid (DNA) - The chemical inside the nucleus of a cell that carries the genetic instructions for making living organisms. The differences between the A and B forms of DNA are the differences in the amount of water associated with each DNA molecule.`
Diabetes mellitus - Two types of highly variable disorder where abnormalities in the ability to makd and/or use the hormone insulin interfere with the process of turning dietary carbohydrates into glucose, the body's fuel. Type I is known as insulin dependent diabetes mellitus and type II is known as non-insulin dependent diabetes mellitus.

Dideoxy bases - ddA, ddT, ddG and ddC that are chain terminating or stop nucleotides used in DNA sequencing - D pg 106 and 177
Diphyletic - A taxonomic group containing two distinct phylogenetic lineages is said to be diphyletic. The better we become at basing taxonomy on accurate phylogenies, the more diphyletic groups will be split into their two constituent, monophyletic groups.

Diploid - (1) The number of chromosomes in most cells except the gametes. In humans the diploid number is 46. (2) Possessing a double set of chromosomes, one set derived from the mother, the other from the father
Directed molecular evolution - A test tube process for mimicking evolution by natural selection - D pg 131
DNA copies (cDNA) - Using reverse transcriptase process one can make DNA copies from messenger RNA (mRNA) and then the cDNA can be sequenced
DNA hybridization - A technique to determine a degree of difference between 2 strands of DNA from noting the melting temperature. The lower the melting temperature, the greater the difference.

DNA polymerase - An enzyme that links DNA components and makes chemical bonds of the DNA backbone
DNA replication - The process by which the DNA double helix unwinds and makes an exact copy of itself.

DNA sequencing - Determining the exact order of the base pairs in a segment of DNA

Dominant - A gene that almost always results in a specific physical characteristic, for example, a disease, even though the patient's genome possesses only one copy. With a dominant gene the chance of passing on the gene (and therefore the disease) to children is 50 - 50 in each pregnancy.

Double helix - The structural arrangement of DNA that looks something like an immensely long ladder twisted into a helix or coil. The sides of the ladder are formed by a backbone of sugar and phosphate molecules and the rungs consist of nucleotide bases joined weakly in the middle by hydrogen bonds.
Duchenne muscular dystrophy (DMD) - A progressive muscle-wasting disease
Duplication - A particular kind of mutation: production of one or more copies of any piece of DNA including a gene or even an entire chromosome

DYS  -- D = DNA:  Y = Chromosome;  S = (STR) Single Tandem Repeats;  The DYS numbering scheme (e.g. DYS388, DYS 390) for the Y-STR haplotype loci is controlled and administered by an international standards body called HUGO, Human Gene Nomenclature Committee based at the University College, London. These results compare individuals to see how closely or distantly they may have shared a common ancestor.  The estimated rate of mutational change is estimated to be approximately one change per 500 generations for these loci (the locations on the Y chromosome).  Since our test uses 12 different loci, it is reasonable to expect a change to occur every 40 or so generations;  however, these changes can take place at any time.

Dystophin - Longest human gene (2.4 million base pairs) where mutations cause muscular dystrophy - D pg 198
Dizygotic (DZ) - Twins come in two varieties: dizygotic, meaning two individuals develop from two separate eggs, each fertilized by a different sperm and monozygotic (MZ), meaning that both come from a single fertilized egg, which in early development splits into two balls of cells. DZ twins are no more genetically similar than any two siblings but MZ twins are genetically identical.
Eletrophoresis - The process where molecules such as proteins, DNA or RNA fragments can be separated according to size and electrical charge by applying an electric current to them. The current forces the molecules through pores in a thin layer of gel that is a firm jelly-like substance. The gel can be made so that its pores are just the right dimensions for separating molecules within a specific range of sizes and shapes. Smaller fragments usually travel further than larger ones. The process is sometimes called gel electrophoresis.

Ellis-van Creveld syndrome - A rare autosomal recessive disorder that leads to dwarfism, extra fingers and malformations of the heart among other abnormalities.
Endolithic - Living inside rocks
Endorphins - With ekephalins, one of two naturally produced opium-like compounds in the brain
Endosymbiotic - Organisms that live within the cell or body of another
Endothelial cells - Those that line blood vessels - D pg 129
Entropy - (1) The degradation of matter and energy in the universe to an ultimate state of inert uniformity. (2) A measure of the degree to which energy in a closed thermodynamic system has cease to be available energy. In a reversible process, the entropy remains the same; in natural irreversible processes entropy increases as; in the universe as a whole, the entropy is said to be increasing.
Enzyme - A protein that acts as a catalyst and encourages a biochemical reaction, usually speeding it up. Organisms could not function if they had no enzymes.
Epidermal growth factor (EGFR) - An anti-cancer target protein - D pg 128 
Epistasis - In terms of phenotype, epistasis is an interaction between two different genes such that the epistatic gene interferes with or blocks the expression of the other (that is referred to as the hypostatic gene) - Also used in connection with fitness, where the relative fitness of the different genotypes at one locus depend upon the background at another

Epoetin alpha - A protein that stimulates the body to produce red blood cells - D pg 125
Eukaryotes - Organisms whose cells contain a compartment, the nucleus, specialized for storing the genetic material; prokaryotes, such as bacteria, lack nuclei
Eusocial - Colonially living organisms where a proportion of individuals make no personal reproduction contribution, instead helping to raise sibling individuals
Evolution - The gradual process by which the living world has been developing following the origin of life.
Exon - (expressed) The region of a gene that contains the code for producing the gene's protein. Each exon codes for a specific portion of the complete protein. In some species including humans a gene's exons are separated by long regions of DNA called introns or sometimes junk DNA that have no apparent function.

Expressed sequence tag (EST) - Partial gene sequence data of a cDNA clone that provides a sequence tag for a gene. In order to achieve a very high throughput these sequences are usually only subjected to a single pass of sequencing so the error rate in these sequences can be high, perhaps approaching 5%.

Extra-pair copulation (EPC) - Copulation by one of an established pair of individuals with an individual that is not their normal partner
Familial Mediterranean fever - An inherited disease whose chief symptoms are recurrent fevers and severe abdominal pain due to inflammation of the abdominal cavity. Other symptoms include arthritis, chest pain from  inflammation of the lung cavity and skin rashes.

Fatal familial insomnia - A prion disease resulting in death due to total insomnia - G pg 278
Fauna - The species of animals living in a given geographical area at a given time.
Fibroblasts - A type of cell found just underneath the surface of the skin. Fibroblasts are part of the support structure for tissues and organs.
Flora - The species of plants living in a given geographical area at a given time.
Fluoresence in situ hybridization (FISH) - A process that vividly paints chromosomes or portions of chromosomes with fluorescent molecules. This technique is useful for identifying chromosomal abnormalities and gene mapping.

Foraminifera - Commonly called forams; marine organisms having pore-studded shells or tests, microscopic to several centimeters in diameter. The major class in the Protoctist phylum Granuloreticulosa. 
Fragile Xsyndrome - After Down syndrome the second most frequent genetic cause of mental retardation. The disorder is one of a group of diseases that results from an unusual kind of mutation: a repeating sequence of three letters of the DNA code called a triplet repeat or trinucleotide repeat. In Fragile X the repeating triplet is CGG in a gene on the X chromosome. The larger the number of repeats they possess the more likely patients are to be seriously impaired. People who possess just a few repeats are carriers but often not affected.

Fungi - One of the 5 kingdoms of all living organisms (Kingdom Mychota). Fungi are osmotrophic heterotrophs composed of eukaryote cells and propagated by spores.
Gamete - Either of the two reproductive germ cells that unite to form a new organism
Gametogenesis - Formation of male and female gametes or sex cells
Gametophyte - Plant with cells that contain one set of chromosomes
Gastrula - Embryo stage of animals as their digestive tract is forming
Gene(s) - (1) The functional and physical unit of heredity passed from parent to offspring. Genes are pieces of DNA and most genes contain the information for making a specific protein. (2) Recipes for both anatomy and behavior (3) The main purpose of most genes is regulating the expression of other genes - G pg 151 (4) Chunks of software that can run on any system - G pg 180
Gene amplification - An increase in the number of copies of any particular piece of DNA. A tumor cell amplifies or copies DNA segments naturally as a result of cell signals and sometimes environmental events.
Gene conversion - A non-reciprocal interaction between homologous chromosomes that has the effect of replacing a sequence on one homologue with a similar sequence from the other 

Gene expression - The process by which proteins are made from the instructions encoded in DNA

Gene flow - Genetic exchange between populations resulting from the dispersal of gametes, zygotes or individuals

Gene linkage - Genes are said to be linked when they lie on the same chromosome. The term usually refers to an association between two or more genes or alleles caused by co-segregation during meiosis.
Gene mapping - Determining the relative positions of genes on a chromosome and the distance between them

Gene pool - The sum total of genes with all their variations possessed by a particular species at a particular time

Gene therapy - An evolving technique used to treat inherited diseases. The medical procedure involves either replacing, manipulating or supplementing nonfunctional genes with healthy genes is called somatic gene therapy. When the genes in a patient's sperm or egg cells are altered to prevent transmission of a harmful mutation to the next generation, this is called germ-line therapy
Gene transfer - Insertion of unrelated DNA into cells of an organism. There are many different reasons for gene transfer: for example, attempting to treat disease by supplying patients with therapeutic genes. There are also may possible ways to transfer genes. Most involve the use of a vector such as a specially modified virus that can take the gene along when it enters the cell.

Genetic bottleneck - The reduction in genetic variability in a population resulting from a period of low population size
Genetic code (ATGC) - The instructions in a gene that tell the cell how to make a specific protein. A, T, G and C are the letters of the DNA code. They stand for the chemicals adenine, thymine, guanine and cytosine respectively that make up nucleotide bases of DNA. Each gene's code combines the four chemicals in various ways to spell out 3-letter words that specify which amino acid is needed at every step in making a protein.

Genetic map - Also known as a linkage map - a chromosome map of a species that shows the position of its known genes and/or markers relative to each other rather than as specific physical points on each chromosome
Genetic marker - A segment of DNA with an identifiable physical location on a chromosome and whose inheritance can be followed. A marker can be a gene or it can be some section of DNA with no known function. Because DNA segments that lie near each other on a chromosome tend to be inherited together, markers are often used as indirect ways of tracking the inheritance pattern of a gene that has not yet been identified, but whose approximate location is known.

Genetic polymorphism - The occurrence together in space and time of two or more discontinuous forms of a heritable character
Genetic rescue - the technique than knock out a gene in another organism's genome by deliberately mutating it, replacing it by genetic engineering with an equivalent gene from the human and grow a normal original organism - G pg 180
Genome - All the DNA contained in an organism or a cell that includes both the chromosomes within the nucleus and the DNA in mitochondria.

Genotype - (1) The genetic identity of an individual that does not show as outward characteristics (2) DNA information, replication, breeding, sex whereas phenotype is protein chemistry, living, breathing, metabolism and behavior. Neither can exist without the other. DNA is a helpless piece of mathematics. Protein is pure chemistry with no known way of copying itself accurately. (3) The genetic make-up of an individual with respect of one genetic locus, a group of loci or even its total genetic complement.
Germ line - Inherited material that comes from the eggs or sperm and is passed on to offspring
Glutamic acid - Amino acid with RNA codon: GAA GAG

Glutamine - Amino acid with RNA codon: CAA CAG

Glycine - Amino acid with RNA codon: GGA GGC GGG GGU
Guanine - One of the four bases in DNA that make up the letters ATGC, guanine is the G.
Hairpins - Little loops of DNA that like to stick to themselves forming a structure like a hair pin with the Cs and Gs of the C*G words sticking together across the pin. When the hairpins unfold, the copying mechanism can slip and more copies of the word insert themselves resulting in undesirable polyglutamine diseases. - G pg 58

Haplogroup -- Haplogroups are groupings of individuals with the same genetic characteristic such as restriction enzyme recognition sites or deletions at the same location on the DNA. A haplogroup is a "Distinct Y chromosomes, defined solely on the basis of unique mutation events (UME) character states, are designated as haplogroups." Each haplogroup consists of a variable number of Y chromosomes that share the same UME character state but vary in Y-STR haplotype.(from Peter de Knijff). More generally, haplogroup can be defined as a cluster of similar haplotypes. Wilson's paper (Helgason's were slightly different) gives the "modal" haplotype (the single most common haplotype) for his set of subjects in haplogroups 1, 2, and 3 (the most common European haplogroups):

_______hg1_hg2_hg3

DYS388_12__14__12

DYS393_13__13__13

DYS392_13__11__11

DYS19__14__14__16

DYS390_24__22__25

DYS391_11__10__11

One way to think about haplogroups is that a haplogroup is a branch on the tree of Homo Sapiens Sapiens and a haplotype represents the leaves of the tree. All the haplotypes that belong to a haplogroup are leaves on the same branch.

The Y-chromosome haplogroup of an individual is not defined by their haplotype (because haplotypes are determined by STR markers). Instead, they are determined by SNP's (single nucleotide polymorphisms) where a single base changes e.g. from A to G. These happen so rarely as to be considered unique.

However, there is a strong correlation between haplogroups and haplotypes so given any particular haplotype, it may be possible to correctly determine the haplogroup without any further tests.
Haploid - (1) Of cells (particularly gametes) or individuals having a single set of chromosomes (2) The number of chromosomes in a sperm or egg cell, half the diploid number

Haplotype - (1) The genotype of a haploid organism or chromosome - Often used to refer to mitochrondrial genotypes (2) Refers to a single or unique set of chromosomes.  A set of closely linked alleles (genes or DNA polymorphisms) inherited as a unit.  Different combinations of polymorphisms are known as haplotypes. (3) A particular pattern of sequential SNPs (or alleles) found on a single chromosome. These SNPs tend to be inherited together over time and can serve as disease-gene markers. The examination of single chromosome sets, as opposed to the usual chromosome pairings, is important because mutations in one copy of a chromosome pair can be masked by normal sequences present on the other copy. Haplotype analysis is useful in identifying recombination events.
Haplo-diploid - Life cycles where one sex is haploid and the other diploid

Haplo-diplontic - Life cycle where haplid and diploid phases are of roughly equal duration
Haploinsufficiency - A situation where the protein produced by a single copy of an otherwise normal gene is not sufficient to assure normal function

Heliobacter pylori - A bacterium usually acqui9red in childhood causing ulcers
Hematopoietic stem cell - An unspecialized precursor cell that will develop into a mature blood cell

Hemophilia - A sex-linked inherited bleeding disorder that generally only affects males. The disorder is characterized by a tendency to bleed spontaneously or at the slightest injury because of the lack of certain clotting factors in the blood

Hermaphrodite - An individual that bears some tissues that are identifiably male and others that are female and than can produce mature male and female gametes.
Heterocysts - Enlarged and specialized cells in cyanobacterial filaments where nitrogen fixation occurs. This process makes available to living matter the inert nitrogen N2 so plentiful as a gas in the atmosphere and so essential to protein formation.
Heteroplasmy - The coexistence within a single individual of more that one mtDNA type such as the Russian Tsar, Nicholas II, had - D pg 279
Heterotrophs - Organisms unable to produce their own food and unable to use light or inorganic chemical energy; they obtain their energy and carbon, nitrogen, and other essential elements from organic compounds produced by primary producers (chemosynthesizers or photosynthesizers).
Heterozygote - An individual that bears different alleles of a particular gene, one from each parent
Heterozygous - Possessing two different alleles of a particular gene on a pair of homologous chromosomes, one inherited from each parent

Highly conserved sequence - A DNA sequence that is very similar in several different kinds of organisms. Scientists regard these cross species similarities as evidence that a specific gene performs some basic function essential to many forms of life and that evolution has therefore conserved its structure by permitting few mutations to accumulate in it.

Hirschsprung's disease - A congenital disorder where part of the colon lacks nerve cells and therefore is unable to relax. The result is chronic constipation and distention of the abdomen. This disorder affects about one in 5,000 US newborns but can be treated with surgery.
Histidine - Amino acid with RNA codon: CAC CAU
Holoprosencephaly - A birth defect where the forebrain does not separate properly into two halves during early fetal life. The disorder results in mild to severe brain malformation and is sometimes fatal. It may be caused by environmental or genetic factors. Holoprosencephaly affects between 1 in 5,000 and 1 in 10,000 live births.

Homeobox - or Hox genes, a 180 letter string that orders the embryonic development of the order of body parts. Mice and humans have 39 clusters of Hox genes and flies have 34. All animals develop from bow to stern - G pg 178 and 182
Homeotic genes - Also known as Hox genes - Genes that understand what they are to do when they know their location - Every cell carries a complete copy of the genome, no cell need wait for instructions, every cell can act on its own information and the signals it receives from its neighbors. All homeotic genes are genes for switching other genes on or off. - G pg 175 and 177
Homeotic mutation - results in a developing segment mistakenly acquiring the identity of a neighboring segment. For example in the case of antennapedia, a head segment imagines itself a thoracic one and produces a leg rather than an antenna
Homologous - Genes or other sequences are said to be homologous if the similarities they share result from sharing a common ancestor
Homologous recombination - (1) The exchange of pieces of DNA during the formation of eggs and sperm. Recombination allows the chromosomes to shuffle their genetic material increasing the potential of genetic diversity. Homologous recombination is also known as crossing over. (2) A mechanism that repairs broken DNA using the spare gene of ht e counter part chromosome as a template. It mistakes the new genes for the template and corrects its existing gene accordingly. This allows the genetic engineer to repair genes and also to insert knockout genes for research purposes - G pg 255
	Homoplasy - Correspondence between parts or organs arising from evolutionary convergence.


Homozygote - An individual that bears two copies of the same allele at a given gene locus

Homozygosity – Is brought about when cousins marry and have children. For recessive traits to be expressed, the allele must be homozygous; recessive mutant alleles are commonly associated with serious abnormalities or diseases
Homozygous - Possessing two identical forms of a particular gene, one inherited from each parent

Human artificial chromosome (HAC) - A vector used to transfer or express large fragments of human DNA. HACs behave and are constructed like human chromosomes.

HUGO Gene Nomenclature Committee (HGNC) - University College London. We have approved symbols for over one half of the genes in the human genome and, with an estimated 12,000 more genes to name, we still have plenty to do! 
Human Growth Hormone (HGH) - A hormone to treat dwarfism - D pg 125
Human Immodeficiency Virus (HIV) / Acquired Immunodeficiency 
Syndrome (AIDS) - AIDS was first reported in 1981 in the US and has since become a major epidemic killing nearly 12 million people and infecting more than 30 million others worldwide. The disease is caused by HIV, a virus that destroys the body's ability to fight infections and certain cancers.

Huntington's disease - A degenerative brain disorder that usually appears in mid-life. Its symptoms that include involuntary movement of the face and limbs, mood swings and forgetfulness get worse as the disease progresses. It is generally fatal within 20 years.

Hybrid dysgenesis - Germ-line abnormalities that are seen in crosses between different strains or populations - The best examples are found in Drosophila, where the phenotype is caused by transposable elements such as the P-element becoming active and jumping in the germ line causing widespread mutations.
Hybridization - Base pairing of two single strands of DNA or RNA 
Hypermutable - A bacterial strain with the hypermutable phenotype is one which is unable to replace uracil (a nucleotide normally found only in RNA) with cytosine in its DNA when the uracil appears in the DNA by mistake. As a result, the strain undergoes much higher rates of mutation than other bacterial strains. 

Hypha - pl. hyphae. The filaments or thin tubes that comprise the web structure of fungi
Immunotherapy - The concept of using the immune system to treat disease, for example, developing a vaccine against cancer. Immunotherapy may also refer to the therapy of diseases caused by the immune system, allergies for example.
Indel - A type of mutation involving an insertion or deletion of one or more nucleotides into a DNA sequence.
In situ hybridization - The base pairing of a sequence of DNA to metaphase chromosomes on a microscopic slide

Insertion - A type of chromosomal abnormality where a DNA sequence is inserted into a gene, disrupting the normal structure and function of that gene

Instinct - Genetically determine behavior whereas learning is behavior modified by experience - G pg 220
Integument - Any protective body covering such as cuticle or skin; in plants, the covering of the ovule that develops into the seed coat
Interlocus contest evolution (ICE) - A contest genetically between the Y chromosome and the rest of the chromosomes specifically the X. The Y chromosome has been defending itself in an evolutionary struggle against the X chromosome  since  the human ancestors switched from the common reptilian habit of determining sex by the temperature of the egg. This genetic struggle is not understood today. - G pg 109
Interspecific competition - Competition occurring between individuals of different species

Intragenomic conflict - The situation where the action of one gene in increasing its probability of transmission produces selection for repression of its action
Intron - An intervening sequence; a non-coding sequence of DNA that is initially copied into RNA but is cut out of the final RNA transcript

Junk DNA - also known as selfish DNA and include pseudogenes, retropseudogenes, satellites, minisatellites, microsatellites, transposons and retrotransposons. These components of DNA have no expressive function - Human DNA consist of about 35% of junk DNA that takes about 35% more energy to generate than needed. Our genome badly needs worming as does Microsoft's Windows operating system. - G pg 127
Isocore - Eukaryotic chromosomes tend to comprise large domains, several hundred kilobases in length, each with a characteristic nucleotide base composition. Each domain is termed an isochore.

Isogamy - Where gametes that fuse in fertilization are morphologically identical
Isoleucine - Amino acid with RNA codon: AUA AUC AUU
Junk DNA - Most of the DNA in our bodies is termed 'junk DNA'. It is non-coding (isn't used for making proteins) and thus does not control medical function, but is probably involved in genomic organization. Genetic genealogy only looks at the markers within junk DNA and thus the Y-DNA test cannot derive any medical information.
Karyotype - the chromosomal complement of an individual including the number of chromosomes and any abnormalities. The term is also used to refer to a photograph of an individual's chromosomes

Knockout - Inactivation of specific genes. Knockouts are often created in laboratory organisms such as yeast or mice so that scientists can study the knockout organism as a model for a particular disease

Lek - A site where males of a species congregate in a dense group and which is visited by females for the sole purpose of mating
Leucine - Amino acid with RNA codon: UUA UUG CUA CUC CUG CUU
Leukemia - Cancer of the developing blood cells in the bone marrow. Leukemia leads to rampant overproduction of whit blood cells (leukocytes); symptoms usually include anemia, fever, enlarged liver, spleen and/or lymph nodes.
Library - A collection of cloned DNA, usually from a specific organism

Lichens - Association of fungi with algae or cyanobacteria that provide photosynthesis. There are an estimated 25,000 different kinds.
Ligase - An enzyme that stitches together loose sentences of DNA - G pg 244
Linkage - The association of genes and/or markers that lie near each other on a chromosome. Linked genes and markers tend to be inherited together.

Linkage analysis - the technique that determines the position of a gene in relation to the known positions of particular genetic landmarks.
Linkage Map - A map of the relative positions of genetic loci on a chromosome determined on the basis of how often the loci are inherited together. Distance is measure in centimorgans (cM), which is measuring unit about 1 million base pair long. Compare to Physical Map.

Lithosphere - Rocky surface of Earth, including the regolith continental rocks and ocean floor
Living fossil - A living species surviving after all of its relatives have become extinct more than 50-100 million years ago
Locus - The place on a chromosome where a specific gene is located, a kind of address for the gene. The plural is "loci", not "locuses".

LOD score - A statistical estimate of whether two loci are likely to lie near each other on a chromosome and are therefore likely to be inherited together. A LOD score of three or more is generally taken to indicate that the two loci are close.
LUCA - acronym for Last Universal Common Ancestor probably deep underground in a fissure in hot igneous rocks who fed on sulfur, iron, hydrogen and carbon about 4 billion years ago
Lycine - Amino acid with RNA codon: AAA AAG
Lymphocyte - A small white blood cell that plays a major role in defending the body against disease. There are two main types of lymphocytes: B cells that make antibodies that attack bacteria and toxins and T cells that attack body cells themselves when they have been taken over by viruses or become cancerous.
Mapping - The process of deducing schematic representations of DNA. Three types of DNA maps can be constructed: physical maps, genetic maps and cytogenetic maps with the key distinguishing feature among these 3 types being the landmarks on which they are based

Marker - (1) Also know as a genetic marker or locus (pl loci) see STR marker. FTDNA Y-DNA tests use 12, 25 or 37 STR markers - A segment of DNA with an identifiable physical location on a chromosome whose inheritance can be followed. A marker can be a gene or it can be some section of DNA with no know function. Because DNA segments that lie near each other on a chromosome tend to be inherited together, markers are often used as indirect ways of tracking the inheritance pattern of genes that have not yet been identified, but whose approximate locations are known. (2) A landmark that can be localized to a specific region of the genome. All markers on the Human Transcript Map are Sequence Tagged Sites (STS).
MRCA - Most recent common ancestor between 2 people
Meiosis - The process of two consecutive nuclear divisions in the formation
of germ cells in animals and of spores in most plants by which the number of
chromosomes ordinarily is reduced from the diploid or double number found in
somatic cells to the haploid or halved number found in gametes and in
spores: distinguished from mitosis

During meiosis (gamete production) each egg or sperm may receive either dominant or recessive alleles for certain traits...quite by chance.  Using Mendel's simple explanation, if a T (Tall allele) gamete fertilized another T, the offspring would be Tall.  If shortness was recessive, then it would mean both "parents" would have contributed t alleles.  When you throw in the multiple allele combinations and incomplete dominance or a blending of the traits, you can see all the variations of alleles in the gametes that could result from the same 2 parents.  Each gamete has only half the total genetic contribution and the many different possible combinations of alleles formed in gametes are numerous.  We have 23 pairs of homologous chromosomes except the 23rd which are the sex chromosomes.  One homologous chromosome is contributed by the male, one from the female,  so that when fertilization occurs you have the "correct" # of chromosomes of 46...in humans, that is.  The "hidden" alleles may not be expressed in one generation, but show up the next time.  Crossing over of the homologous chromosomes also contributes new combinations of genes which would greatly affect the phenotypes of offspring
Meiotic spindle - A collection of microtubular fibers to which chromatids attach (at the centromere) during meiosis and that are involved in the segregation of chromatids into daughter cells
Melanoma - Cancer of the cells in the skin that produce melanin, a brown pigment. Melanoma often begins in a mole.

Melting - Splitting a double-helix strand of DNA by heating the sample. A strand with 2 similar pairs melts at 95 C.

Mitosis - Prior to this, the genetic material of the original (parent) cell has replicated during the S phase of the cell cycle so that when the cell enters mitosis it undergoes four major phases which culminates in the formation of two identical (daughter) cells: 

1st phase: Prophase: formation of paired chromosomes, disappearance of nuclear membrane, appearance of the achromatic spindle, formation of polar bodies 

2nd phase: Metaphase: arrangement of chromosomes in the equatorial plane. Chromosomes separate into exactly similar halves. 

3rd phase: Anaphase: the two groups of daughter chromosomes separate and move along the fibres of the central spindle, each toward one of the asters, forming the diaster. 

4th phase: Telophase: two daughter nuclei are formed, the cytoplasm divides, forming two complete daughter cells. 

Originally, the term mitosis refers only to nuclear division unaccompanied by cytokinesis (which is the division of the cytoplasm), as in the case of some cells like certain fungi and in fertilized egg of many insects. As used now, mitosis used interchangeably with cell division. 

Mutant Alleles – The result is stains with mutant characteristics – Mutant alleles may be recessive or dominant to the wild type. 
Mutation Rate - Mutation Rate: The rate at which a genetic marker mutates or changes over time. The number of mutations per hundreds of generations expressed as a decimal value or a percentage. For example: A typical mutation rate quoted in early (circa 2001/2002) Y chromosome STR (Y-STR TMRCA calculations and analysis is one per 500 generations (transmission events). That would be an average mutation rate (Y-STR Genetic Clock Mutation/Tick Rate) of .002 or 0.2%. Some commercial DNA testing labs are using an average Y-STR mutation rate of .003 or 0.3%. And a 2004 study by FamilyTreeDNA indicates that the average mutation rate for all Y-STR markers for the male population as a whole may be twice as fast as the historical standard rate, i.e., .004 or 0.4% instead of .002 or 0.2%.
Johann Gregor Mendel - Austrian biologist born in 1822 and died in 1884 who laid the foundations for the science of genetics. Mendel was a monk whose controlled experiments with breeding peas in the monastery garden led him to conclude that the heritable units we now call genes were not blends of parental traits, but separate physical entities passed individually in specific proportions from one generation to the next. Mendel's discoveries were ignored for several decades, but other biologists finally recognized their significance early in the 20th century.

Mendelian inheritance - Manner that genes and traits are passed from parents to children. Examples of Mendelian inheritance include autosomal dominant, autosomal recessive and sex-linked genes.
Messenger (mRNA) - Template for protein synthesis. Each set of three bases called codons specifies a certain protein in the sequence of amino acids that comprise the protein. The sequence  of a strand of mRNA is based on the sequence of a complementary strand of DNA. (2) the form of RNA that carries information from DNA in the nucleus to the ribosome sites of protein synthesis in the cell.

Metacentric chromosome - A chromosome with a centromere in the middle region

Metaphase plate - The equatorial region of a dividing cell where the chromosomes line up during metaphase
Metaphase - (1) The phase of mitosis or cell division when the chromosomes align along the center of the cell. Because metaphase chromosomes are highly condensed. Scientists use these chromosome for gene mapping and identifying chromosomal aberrations. (2) The stage in mitosis and meiosis after the prophase and before
the anaphase during which the split chromosomes are arranged along the
equatorial plane of the spindle
Methionine - Amino acid with RNA codon: AUG
Microarray technology - A new way of studying how large numbers of genes interact with each other and how a cell's regulatory networks control vast batteries of genes simultaneously. The method uses a robot to precisely apply tiny droplets containing functional DNA to glass slides. Researchers then attach fluorescent labels to DNA from the cell they are studying. The labeled probes are allowed to bind to complementary DNA strands on the slides. The slides are put into a scanning microscope that can measure the brightness of each fluorescent dot. Brightness reveals how much of a specific DNA fragment is present, an indicator of how active it is.

Microsatellite - (1) Repetitive stretches of short sequences of DNA used as genetic markers to track inheritance in families (2) A block of short tandemly repeated motifs where the basic repeat unit is 5 or fewer bases in length.
Minisatellite - Any of a group of many dispersed arrays of short tandemly repeated motifs. The family is unified by the presence of a core sequence, possibly related to the bacterial recombination signal chi, in every repeat unit. Minisatellites can exhibit extreme length due to the frequent gain and loss of repeat units.
Mitochondria - Intracellular cell organelles, the sites of ATP synthesis probably began as oxygen-respiring purple bacteria. They were incorporated with others through symbiosis to create new kinds of cells. Today mitochondria persist even in human cells as organelles that use oxygen to perform respiration and generation of chemical energy. 
Mitochondrial DNA (mt DNA) - (1) The genetic material of the mitochondria, the organelles that generate energy for the cell (2) The circular, double-stranded genome of eukaryotic mitochondria
Mitosis - (1) The normal process of cell division in growth involving the replication of chromosomes and the division of the nucleus into two, each with the identical complement of chromosomes to the original cell (2) The indirect and more common method of nuclear division of cells
consisting typically of prophase, metaphase, anaphase and telophase: the
nuclear chromatin first appears as long threads that shorten and thicken for
form the typical number of chromosomes, each of which splits lengthwise to
double in number with half of each set then moving toward opposite poles of
the cell to become reorganized into two new nuclei with the normal number of
chromosomes

Modal Haplotype - Any person who exactly matches the alleles found to be most common (Modal) among the descendants of a person. A person who matches 20 alleles while being 1 allele off in only 1 locus will be considered to be in the haplogroup, rather than in the family haplotype.
Modifier gene - A gene that interacts with another modifying its phenotypic expression
Molecular anthropology - the science of using patterns of genetic variation among different groups to reconstruct the history of human colonization
Molecular clock - the length of time two species or populations have been separated and the extent of molecular divergence between them. The longer a species has been separated from another the greater divergence will be found in their genomes.
Molecular genealogy - is the application of the techniques for characterizing an individual's DNA to the task of testing a hypothesis that two or more individuals share a common ancestor and of estimating how far back in time that ancestor lived.

Monera - see Bacteria
Monoclonal antibody (MAb) - Antibody that can recognize and bind to specific molecules - used in cancer treatment - D pg 126
Monomorphic - The opposite of polymorphic - a sequence, gene or organism where all individuals in a given sample are indistinguishable
Monophyletic - A taxonomic group whose members have all evolved from a single ancestor. A monophyletic group is one which includes an ancestral species and all its descendants. It is a complete clade.

Monosomy - Possessing only one cop0y of a particular chromosome instead of the normal two copies
Monozygotic (MZ) - Twins come in two varieties: dizygotic, meaning two individuals develop from two separate eggs, each fertilized by a different sperm and monozygotic (MZ), meaning that both come from a single fertilized egg, which in early development splits into two balls of cells. DZ twins are no more genetically similar than any two siblings but MZ twins are genetically identical.
Most Recent Common Ancestor (MRCA) -. The most recent common male or female ancestor from which two individuals both biological are descended from. Compare to TMRCA.
Mouse model - A laboratory mouse useful for medical research because it has specific characteristics that resemble a human disease or disorder. Strains of mice having natural mutations similar to human ones may serve as models of such conditions. Scientists can also create mouse models by transferring new genes into mice or by inactivating certain genes in them.
Multiple endocrine neoplasia - A rare inherited disorder that affects the endocrine glands that release hormones into the bloodstream. The disorder also known as Wermer's syndrome can cause multiple tumors in the parathyroid and pituitary glands and in the pancreas. These tumors are almost always benign, but they can cause the glands to become overactive and secrete abnormal levels of hormones. Those abnormal secretions in turn can cause a variety of medical problems ranging from kidney stones and fatigue to fertility problems and life-threatening ulcers.

Multiplex - To send messages or signals simultaneously using a multiplex system.
Mutation - A permanent structural alteration in DNA. In most cases DNA changes either have no effect or cause harm, but occasionally a mutation can improve an organism's chance of surviving and passing the beneficial change on to its descendants.

(2) Mutation is random, but selection is not. Cancer is a disease that doubles in frequency every decade of our lives being principally a disease of old age. - G pg 237
Mutational load - The load of selective deaths in a population resulting from the eradication from the population of deleterious mutations by selection
Mutation Rate - The rate of mutational change is estimated to be one mutation per 500 transmission events (0.2%) for any given STR marker. Using 21 different markers, it is reasonable to expect one mutation every 24 transmission events. However, these changes are random and thus can take place at any time. 
Mycellium - The mass of hyphae usually underground that are associated as a single fungus organism
Mycorrhiza - Symbiotic fungi associated with plant roots. They assist in the mineral nutrition of the plant
National Center for Biotechnology Information - NCBI - Established in 1988 as a national resource for molecular biology information, NCBI creates public databases, conducts research in computational biology, develops software tools for analyzing genome data, and disseminates biomedical information - all for the better understanding of molecular processes affecting human health and disease.
Natural selection - The process of evolution - selection for the best qualities for the survival of the species. A design to last just long enough to see children into independence and sexual productivity and no more. - G pg 202
Necrobes - Organisms that live on the dead or on dying life
Neurofibromatosis - An inherited progressive disorder where tumors form on peripheral nerves. The tumors can be severely disfiguring and can also result in loss of hearing and vision, cancer, epilepsy, bone deformities and learning disabilities - also known as Elephant Man disease
Niemann-Pick disease, Type C (NPC) - A disease that causes progressive deterioration of the nervous system by blocking movement of cholesterol within cells. The gene responsible for it known as NPC1, is located on human chromosome 18.
Non-coding DNA - The strand of DNA that does not carry the information necessary to make a protein. The non-coding strand is the mirror image of the coding strand and is also known as the antisense strand.

Non-directiveness - The process by which genetic counselors advise clients toward a certain test or outcome, particularly related to child-bearing issues without pressure or coercion.

Non-recombining Y chromosome (NRY) -  the portion that does not recombine during fertilization
Nonsense mutation - A single DNA base substitution resulting in a stop codon

Northern blot - A technique used to identify and locate mRNA sequences that are complementary to a piece of DNA called a probe

Nucleotide - One of the structural components or building blocks of DNA and RNA. A nucleotide consists of a base plus a molecule of sugar and one of phosphoric acid

Nucleotide base - The structural unit of a nucleic acid - The major nucleotide bases in DNA are the purines, adenine and guanine and the pyrimidines, cytosine and thymine, the last of which is replaced by uracil in RNA
Null alleles - Any allele that causes the absence of the normal gene product at the molecular level or that causes the absence of a normal trait at the phenotypic level
Oligo - Oligonucleotide, short sequence of single-stranded DNA or RNA. Oligos are often used as probes for detecting complementary DNA or RNA because they bind readily to their complements
Oncogene - A gene that is capable of causing the transformation of normal cells into cancer cells (2) Oncogenes cause cancer if they are jammed on, tumor-suppressor genes cause cancer if they are jammed off - G pg 235
Oncovirus - A class of retroviruses that cause a cell to become cancerous

Oogenesis - The formation, development, and maturation of an ovum or egg cell.

Organelle - (1) Distinct structures within eukaryotic cells that are distinguishable by microscopy. Examples include plastids, mitochondria and nuclei. (2) A discrete structure within a cell as a chloroplast, cilium, centriole characterized by having specialized functions
Orthogenesis - The refuted hypothesis that rectilinear trends in evolution are caused by an intrinsic finalistic principle

Orthologous genes - Genes in different species that are sufficiently similar in their nucleotide sequences to indicate that they were derived from a common ancestor
Osmotrophy - A mode of heterotrophic nutrition where small organic chemical molecules are absorbed through cell walls, if present and actively transported across cell membranes. Fungi, most bacteria and many protoctists are osmotrophic.

p53 - (1) A gene that normally regulates the cell cycle and protects the cell from damage to its genome. Mutations in this gene cause cells to develop cancerous abnormalities. (2) P53 tells the cell to do one of 2 things: either to halt proliferation, stop replicating its DNA and pause until repaired; or to kill itself - G pg 237
Palindromic sequence - A nucleic acid sequence (DNA or RNA) that is the same whether read 5' (five-prime) to 3' (three prime) on one strand or 5' to 3' on the complementary strand with which it forms a double helix.

The meaning of palindrome in the context of genetics is slightly different from the definition used for words and sentences. Since a double helix is formed by two paired strands of nucleotides that run in opposite directions in the 5'-to-3' sense, and the nucleotides always pair in the same way (Adenine (A) with Thymine (T) for DNA, with Uracil (U) for RNA; Cytosine (C) with Guanine (G)), a (single-stranded) nucleotide sequence is said to be a palindrome if it is equal to its reverse complement. For example, the DNA sequence ACCTAGGT is palindromic because its nucleotide-by-nucleotide complement is TGGATCCA, and reversing the order of the nucleotides in the complement gives the original sequence.

A palindromic nucleotide sequence can form a hairpin. Palindromic DNA motifs are found in most genomes or sets of genetic instructions. Palindromic motifs are made by the order of thenucleotides that specify the complex chemicals (proteins) which, as a result of those genetic instructions, the cell is to produce. They have been specially researched in bacterial chromosomes and in the so-called Bacterial Interspersed Mosaic Elements (BIMEs) scattered over them. Recently a research genome sequencing project discovered that many of the bases on the Y chromosome are arranged as palindromes.  A palindrome structure allows the Y chromosome to repair itself by bending over at the middle if one side is damaged.

Palindromes also appear to be found frequently in proteins, but their role in the protein function is not clearly known. It is recently  suggested that the prevalence existence of palindromes in peptides might be related to the prevalence of low-complexity regions in proteins, as palindromes are frequently associated with low-complexity sequences. Their prevalence might be also related to an alpha helical formation propensity of these sequences, or in formation of protein/protein complexes. 

Pangenesis - an early misconception conjured by the Greeks during the period of Hippocrates that claimed that sex involved the transfer of miniaturized body parts and while the embryo was growing they gradually separated from each other.
Panmictic population - (1) A population where individuals mate at random (2) Pertaining to populations and species of such great dispersal capacity that there is complete interbreeding of populations from all parts of their range
Paracentric inversion - A chromosomal inversion that does not include a centromere in the inverted segment

Parallelophyly - Multiple independent occurrence of the same character in different species derived from the nearest common ancestor that has the genetic disposition for this character but did not show it in its own phenotype
Paralogues - Sequences or genes that have originated from a common ancestral sequence or gene by a duplication event

Paraphyletic - A paraphyletic group is a clade lacking some of the descendant species.

Parkinson's disease - A common progressive neurological disorder that results from degeneration of nerve cells in a region of the brain that controls movement. The first symptom of the disease is usually tremor of a limb, especially when the body is at rest.

Parsimony - The use of the smallest number of evolutionary steps in the construction of a phylogenetic tree. The most parsimonious tree is simply a mathematical construct that shows the least complicated way (i.e, involving the smallest number of discrete evolutionary steps) by which you can explain all observable differences in a data set.
Parthenogenesis - Reproduction where eggs develop without fertilization by a male gamete

Passive – Trait expressed only when two copies of the mutation are present: one that is phenotypically expressed in homozygotes

Penetrance – Is the frequency with which a dominant gene or homozygous recessive gene expresses itself in the phenotype of an individual
Peptide - Two or more amino acids joined by a peptide bond

Pericentric inversion - A chromosomal inversion that includes a centromere in the inverted segment

Phenotype - (1) The observable traits or characteristics of an organism, for example hair color, weight or the presence or absence of a disease. Phenotypic traits are not necessarily genetic. The phenotype is the result of interaction between the genotype and the environment (2) Is protein chemistry, living, breathing, metabolism and behavior whereas genotype is DNA information, replication, breeding, sex. Neither can exist without the other. DNA is a helpless piece of mathematics. Protein is pure chemistry with no known way of copying itself accurately.

Phenylalanine - Amino acid with RNA codon: UUC UUU

Phosphodiesterases - A class of enzymes that degrade cell-signaling molecules - used to lower blood pressure - D pg 128
Photosynthesis - The process where chemical energy is generated from sunlight: certain hexose carbohydrates are formed from carbon dioxide and water in the chloroplasts of living plant cells with oxygen or sulfur produced as a waste product from compounds that provide the hydrogen (ie water, hydrogen sulfide)

Phenotype – Physical manifestation of a genetic trait resulting from a specific genotype and its interaction with environment
Phylogenetic tree - A diagrammatic representation of genetic distances between populations, species or higher taxa, the branching of which is said to resemble a tree
Phylogeny - The inferred lines of descent of a group of organisms, including a reconstruction of the common ancestor and the amount of divergence of the various branches. Phylogeny is the true evolutionary relationships between groups of living things. The adjective is phylogenetic and the study of phylogeny is phylogenetics.
Physical map - A chromosome map of a species that shows the specific physical locations of its genes and/or markers on each chromosome. Physical maps are particularly important when searching for disease genes by positional cloning strategies and for DNA sequencing.
Plants - Members of one of the 5 kingdoms of living organisms (Kingdom Plantae). Plants are multicellular eukaryotes generally rooted in Earth or on other plants (epiphytes). Most make their own food by photosynthesis although this is not a defining characteristic. Plants all grow from spores at one stage of their life cycle and from maternally retained embryos at another.
Plasmids - (1) (2) Small loops of DNA that live within bacteria and are replicated and passed on with the rest of the bacterial genome during cell division - Most plasmids are circular, although a few linear plasmids are known. Some plasmids are essential to their host cells
Plastids - The generic term for photosynthetic organelles in plants and protoctists (all algae). Bounded by double membranes, plastids contain the enzymes and pigments for photosynthesis, ribosomes, nucleoids and other structures.
Pleiotropy - (1) The situation where a single gene effects two or more apparently unrelated phenotypic traits of an organism (2) A term for multiple effects of multiple genes. Asthma has proved impossible to pin down in the genes. It is maddeningly resistant to being simplified.

Point Mutation - A change in a single base pair.
Polyandry - Situation where males have a single mate while individual females may have more than one mate within a breeding season

Polygamy - When organisms of either or both sexes have more than one mating partner within a single breeding season

Polygenic - Of traits whose phenotypic expression is controlled by many genes, none of which has an over-riding effect
Polydactyly - An abnormality where a person is born with more than the normal number of fingers or toes

Polygalacturonase - An enzyme that softens fruit by breaking down cell walls. An inverted copy is used to keep tomatoes firmer during shipment - D pg 149
Polyglutamine disease - One caused by expanded 3-letter word repeats. More than a dozen have been identified. The elongate protein has a tendency to accumulate in indigestible lumps that cause their cells to die.
Polymerase chain reaction (PCR) - A fast, inexpensive technique for making an unlimited number of copies of any piece of DNA. Sometimes called "molecular photocopying". PCR has had an immense impact on biology and medicine, especially genetic research.

Polymorphism - Variation in DNA sequence between individuals.  A common variation in the sequence of DNA among individuals.  The simultaneous occurrence of several different alleles or discontinuous phenotypes in a population with the frequency of even the rarest type higher than can be maintained by recurrent mutation
Polymorphic marker - A marker that displays variability in the population, thereby allowing its inheritance to be followed. A marker must be polymorphic in order to be mapped by genetic means, although any marker can be placed on a physical map.

Polypeptides - Chains of amino acids that fold up into proteins
Polyphyletic - A polyphyletic taxon is an “unnatural” assemblage of two or more clades, united by some characteristic which is not a primitive feature (plesiomorphy).
Polyphly - Derivation of a taxon from two or more different ancestral sources
Polyploid - Of individuals or cells having more than two complete chromosome sets (eg triploid = 3 sets, tetraploid = 4 sets, hexaploid = 6 sets, etc)

Polytene - Of interphase chromosomes occurring in various cell types of some organisms, that have replicated repeatedly and are paired lengthways to produce a thick chromosome with bands that are visible under the light microscope
Positional cloning - A process that through gene mapping techniques is able to locate a gene responsible for a disease when little or no information is known about the biochemical basis of the disease.

Prader-Willis syndrome - Cause by a missing chunk from the father's chromosome 15 and expressed as a child born floppy and pale-skinned, who refuses to suck at the breast but later eat till they burst. - G pg 206
Primary immunodeficiency - A group of rare inherited disorders of the immune system including adenosine deaminase deficiency, severe combined immunodeficiency (SCID) and ataxiatelangectasia
Primase - An enzyme that creates an RNA primer for initiation of DNA replication.
Primer - A short piece of synthetic DNA. A short oligonucleotide sequence used in a polymerase chain reaction

Prion - A product of PRP that can change its shape and resist destruction
Probability – The ratio of the number of times a particular event occurs to the number of trials during which the event could have happened

Probe - A piece of labeled DNA or RNA or an antibody used to detect the function of a gene

Product Rule – The probability of two independent events occurring simultaneously is the product of each of their probabilities.
Prokaryotes - Organisms like bacteria whose cells lack a nucleus - Eukaryotes are organisms whose cells contain a compartment, the nucleus, specialized for storing the genetic material.
Proline - Amino acid with RNA codon: CCA CCC CCG CCU
Promoter - The part of a gene that contains the information to turn the gene on or off. The process of transcription is initiated at the promoter.

Prophase - The first stage in mitosis during which the chromatin is formed
into chromosomes that split into separate paired chromatids

Propositus – The person with whom the study of a character in a family begins

Proprioception - The detection of self
Pronucleus - The nucleus of a sperm or an egg prior to fertilization. Sperm and egg cells carry half the number of chromosomes of other non-reproductive cells. When the pronucleus of a sperm fuses with the pronucleus of an egg, their chromosomes combine and become part of a single nucleus in the resulting embryo containing a full set of chromosomes.

Protease - A protein that digest other proteins

Protease-resistant protein (PRP) - A gene that resists protease digestion
Protein - A large complex molecule made up of one or more chains of amino acids. Proteins perform a wide variety of activities in the cell.

Protein isozymes - Electrophoretically distinguishable forms of a single protein, coded for by a single genetic locus
Proteomics - The study of the proteins encoded by genes
Protists - A convenient collective name for the vast variety of unicellular eukaryotes
Protoctista - One of the 5 kingdoms that all living organisms are grouped. Protocists are eukaryotic, nucleated microorganisms (the single-celled protists) and their immediate multicellular descendants. The kingdom includes all eukaryotic organisms with the exception of animals, plants and gungi; for example, all algae, slime molds, amebas, slime nets, water molds and foraminifera - an estimated 250,000 extant species in about 50 major groups.
Pseudogene - (1) A gene showing significant sequence homology (75%+) to a functional gene, but which has lost any normal function, often through gaining internal stop codons  (2) A sequence of DNA that is very similar to a normal gene but that has been altered slightly so it is not expressed. Such genes were probably once functional but over time acquired one or more mutations that rendered them incapable of producing a protein product.

Punctuated equilibria - Alternation of extremely rapid and normal or slow evolutionary change in a phyletic lineage as a result of speciational evolution

Purine -  A double-ringed, crystalline organic base, C5H4N4, not known to occur naturally, from which is derived the nitrogen bases adenine and guanine, as well as uric acid as a metabolic end product.  Any of a group of organic compounds structurally related to purine, particularly adenine and guanine, and also caffeine, uric acid, theobromine, and theophylline.

Putative - commonly put forth or accepted as true on inconclusive grounds, "the foundling's putative father", "the reputed (or purported) author of the book", "the supposed date of birth".
Pyrimidine - A single-ringed, crystalline organic base, C4H4N2, that forms uracil, cytosine, or thymine and is the parent compound of many drugs, including the barbiturates. Any of several organic compounds derived from or structurally related to pyrimidine, especially the nitrogen bases uracil, cytosine, and thymine.

Radiation Hybrid (RH) Mapping - A method of physical mapping that makes use of the frequencies of X-ray induced DNA breakage to infer distances between markers.

Radiation Hybrid (RH) Panel - A set of DNA samples prepared from a collection of radiation hybrids. Each radiation hybrid is a clonal population of cells derived by fusion of lethally X-irradiated donor cells with rodent cells.
Random amplified polymorphic DNA (RAPD) - Use of non-specific PCR reactions to uncover genetic variability
Reference SNP cluster ('rs' ID's) are created by NCBI during periodic 'builds' of the database. Reference SNP clusters define a non-redundant set of markers that are used for annotation of reference genome sequence and integration with other NCBI resources. Novel submissions at new positions in genome sequence will instantiate a new refSNP cluster. New submissions that match existing data will be merged into an existing refSNP cluster. A reference SNP cluster record has the format NCBI | rs[NCBI SNP ID] where 'rs' is always lower case.

Recapitulation - The appearance of a structure or other attribute of a larval or immature individual of a species that resembles a similar attribute of the adults of an ancestral species; it is interpreted as evidence for descent from that ancestor
Recent Ethnic Origin (REO) - Information provided by each DNA testee that is only as accurate as the testee's knowledge.
Recessive - (1) A recessive allele is not expressed phenotypically when present in a heterozygote, but only when in a homozygote - The opposite of dominant (2) A genetic disorder that appears only in patients who have received two copies of a mutant gene, one from each parent
recLOH (recombination loss of heterozygosity) - In genetic genealogy, the term is used particularly concerning similar seeming events in Y chromosome DNA. This type of mutation happens within one chromosome, and does not involve a reciprocal transfer. Rather, one homologous segment "writes over" the other. The mechanism is presumed to be different from RecLOH events in autosomal chromosomes, since the target is the very same chromosome instead of the homologous one.

During the mutation one of these copies overwrites the other. Thus the differences between the two are lost. Because differences are lost, heterozygosity is lost.

Recombination on the Y chromosome does not only take place during meiosis, but virtually at every mitosis when the Y chromosome condenses, because it doesn't require pairing between chromosomes. Recombination frequency even exceeds the frame shift mutation frequency (slipped strand mispairing) of (average fast) Y-STRs, however many recombination products may lead to infertile germ cells and "daughter out".

Recombination events (RecLOH) can be observed if YSTR databases are searched for twin alleles at 3 or more duplicated markers on the same palindrome (hairpin). E.g. DYS459, DYS464 and DYS724 (CDY) are located on the same palindrome P1. A high proportion of 9-9, 15-15-17-17, 36-36 combinations and similar twin allelic patterns will be found. PCR typing technologies have been developed (e.g. DYS464X) that are able to verify that there are most frequently really two alleles of each, so we can be sure that there is no gene deletion. Family genealogies have proven many times, that parallel changes on all markers located on the same palindrome are frequently observed and the result of those changes are always twin alleles. So a 9-10, 15-16-17-17, 36-38 haplotype can change in one recombination event to the one mentioned above, because all three markers (DYS459, DYS464 and DYS724) are affected by one and the same recLOH event.

Recombination - The generation of new combinations of chromosomes and parts of chromosome during meiosis through both crossing-over and the independent segregation of chromosomes
Recombinant DNA - (1) A variety of techniques that molecular biologists use to manipulate DNA molecules to study the expression of a gene (2) recombining two stretches of DNA into a single composite molecule
Red Queen - In Alice in Wonderland the Red Queen was famous for stating that one had to keep running in order to remain in the same place. Ecological arms races and other examples of co-evolution are regarded as being similar, since there is no obvious destination, yet there is constant change.
Regolith - Loose covering of rocky material at the surface of any planet
Repressor molecule - (1) A protein that regulates a gene by turning it off  (2) Proteins that can bind to DNA. For example the E. coli bacterium during the absence of lactose, the beta-galactosidase repressor binds to a sit on the E. coli DNA close to the point where transcription of the beta-galactosidase gene starts, the repressor prevents the enzyme that produces messenger RNA from the gene from doing its job. When lactose is introduced, that sugars binds to the repressor preventing it from occupying the site on the DNA molecule allowing transcription freedom to proceed and digest lactose. This illustrates that proteins can interact directly with DNA in the form of DNA-binding proteins to regulate a gene's activity.
Restrictive enzymes - Enzymes that recognize a specific sequence of double-stranded DNA and cut the DNA at that site. Restriction enzymes are often referred to as molecular scissors. Endonuclease - A protein that recognizes specific, short nucleotide sequences and cuts DNA at those sites. Bacteria contain over 400 such enzymes that recognize and cut over 100 different DNA sequences. See Restriction Enzyme Cutting Site.

Restriction Fragment Length Polymorphisms (RFLP) - Genetic variations at the site where a restriction enzyme cuts a piece of DNA. Such variations affect the size of the resulting fragments. These sequences can be used as markers on physical maps and linkage maps. RFLP is also pronounced rif-lip.

Retrotransposons - A true genetic parasite (junk DNA) with the special property of being able to reproduce itself easily accounting for about 14.6% of the entire genome - G pg 125
Retrovirus - A type of virus than contains RNA as its genetic material. The RNA of the virus is translated into DNA that inserts itself into an infected cell's own DNA. Retroviruses can cause many diseases including some cancers and AIDS.
Reverse transcriptase - (1) A process that converts RNA to DNA. The resulting DNA is without junk DNA. (2) The most common protein recipe in the human genome that serves no purpose as the human body is concerned, but is vital for a certain parasite called the AIDS virus
Ribonucleic acid (RNA) - also known as transfer RNA or originally by Francis CRICK as an adaptor molecule (1) RNA is a chemical substance that links DNA to proteins. It is used mainly in the translation of the message from the alphabet of DNA to the alphabet of proteins. RNA unlike DNA and protein can copy itself without assistance. (2) A chemical similar to a single strand of DNA. In RNA the letter U that stands for uracil is substituted for T in the genetic code. RNA delivers DNA's genetic message to the cytoplasm of a cell where proteins are made.
Ribosome - (1) Cellular organelle that is the site of protein synthesis (2) Small cellular particles containing a second form of nucleic acid called RNA (3) A machine whose job is to translate DNA recipes into proteins. It is proteins that enable DNA to replicate.
Saltation - A sudden event resulting in a discontinuity (gap) such as the sudden production of a new species or higher taxon
Sclerites - Patterned fossils of tiny, shelly plate4s of unknown origin present at the beginning of the Cambrian Period, 541 million years ago in many sedimentary rock deposits worldwide
Sequenced tagged site (STS) - A short DNA sequence that occurs only once in the human genome and whose exact location and order of bases are known. Because each is unique, STSs are helpful for chromosome placement of mapping and sequencing data from many different laboratories. STSs serve as landmarks on the physical map of the human genome.

Serine - Amino acid with RNA codon: AGC AGU UCA UCC UCG UCU
Sessile - Descriptive of an animal or proctocitist that lives permanently attached to substrates such as sea sponges or benthic foraminifera that are attached to rocks or a plant structure directly attached to the main body of the plant rather than to a secondary stalk
Severe combined immunodeficiency (SCID) - A disease affecting the immune system. SCID is fatal if affected individuals do not receive bone marrow transplants. (2) Caused by a spelling change on the ADA gene on chromosome 20 - G pg 249
Sex chromosome - One of the two chromosomes that specify an organism's genetic sex. Humans have two kinds of sex chromosomes, one called X and the other called Y. Normal females possess two X chromosomes and normal males one X and one Y.

Sex-linked - Located on the X chromosome. Sex-linked diseases are generally seen only in males.
Sexual dimorphism - The existence within a species of morphological differences between the sexes
Short tandem repeats (STR)s - Short sequences of DNA (2-5 base pairs) that are repeated numerous times in a head-to-tail manner. These are polymorphisms used to identify family lines and individuals for forensic use. A new form of genetic marker that replaced RLFPs in DNA fingerprinting.
Shotgun sequencing - An approach used to decode an organism's genome by shredding it into smaller fragments of DNA that can be sequenced individually. The sequences of these fragments are then ordered, based on overlaps in the genetic code and finally reassembled into the complete sequence. The whole genome shotgun method is applied to the entire genome all at once, while the hierarchical shotgun method is applied to large, overlapping DNA fragments of know location in the genome. J Craig VENTER is credited for discovering this scheme.
Sickle cell disease - A blood condition seen most commonly in people of African ancestry. The disorder is caused by a single base pair change in one of the genes that codes for hemoglobin, the blood protein that carries oxygen. This mutation causes the red blood cells to take on a sickle shape, rather than their characteristic donut shape. Individuals who suffer from sickle cell disease are chronically anemic and experience significant damage to their heart, lungs and kidneys.

Single Nucleotide Polymorphisms (SNPs) - a point mutation - Common but minute variations that occur in human DNA at a frequency of one every 1,000 bases. These variations can be used to track inheritance in families. SNP is pronounced snip. SNPs are the most simple form and most common source of genetic polymorphism in the human genome (90% of all human DNA polymorphisms). A SNP test determines ones haplogroup. There are 2 types of nucleotide base substitutions resulting in SNPs:
· A transition substitution occurs between puriness (A, G) or between pyrimidines (C, T).

· A transversion substitution occurs between a purine and a pyrimidine

A SNP in a coding region may have 2 different effects on the resulting protein:

· Synonymous the substitution causes no amino acid change to the protein it produces. This is also called a silent mutation.

· Non-Synonymous the substitution results in an alteration of the encoded amino acid. A missense mutation changes the protein by causing a change of codon. A nonsense mutation results in a misplaced termination codon. One half of all coding sequence SNPs result in non-synonymous codon changes.

There are over 1 million SNPs identified (1,255,326 mapped SNPs at the SNP Consortium Organization. 
Slippage - Misalignment of the two DNA strands in a helix associated with short, tandemly repeated sequences, rather like when a shirt is buttoned up incorrectly
Somatic cells - All body cells except the reproductive cells

Somatic program - In development the information contained in neighboring tissues that may influence or control the further development of an embryonic structure or tissue
Southern blot - A technique used to identify and locate DNA sequences that are complementary to another piece of DNA called a probe

Specific language impairment (SLI) - An inherited condition from a gene on chromosome 7 that results in a condition that lowers linguistic ability without apparently affecting intelligence - G pg 97
Spectral karyotype (SKY) - A visualization of all of an organism's chromosomes together, each labeled with a different color. This technique is useful for identifying chromosome abnormalities.
Spirochete - Motile heterotrophic bacterial cells where flagella inserted at the ends of the cell are wound beneath the inner and outer membrane in the flexible cell wall
Stasis - A period in the history of a taxon during which evolution seemed to have been at a standstill
Stochastic - Involving or containing a random variable or variables.

2. Involving chance or probability.

Stop codons - RNA codons UAA UAG UGA

Short Tandem Repeats (STR) marker - A stretch of DNA where a small base sequence (usually 2-6 base pairs) repeats itself several times, giving a particular allele. Choosing markers that have been proven to have high variation between and within populations is desirable. 
Stromatolites - Domed and layered rocks formed by the remains of communities of bacteria and minerals that trapped, bound and precipitated materials in an ordered way
Substitution - Replacement of one nucleotide in a DNA sequence by another nucleotide or replacement of one amino acid in a protein by another amino acid

Suicide gene - A strategy for making cancer cells more vulnerable to chemotherapy. One approach has been to link parts of genes expressed in cancer cells to other genes for enzymes not found in mammals that can convert a harmless substance into one that is toxic to the tumor.

Sum Rule – The probability that two mutually exclusive events will occur is the sum of their individual probabilities.

Symbiosis - (1) An ecological and physical relationship between two or more kinds of organisms such that they live together. These merging partners are called symbionts. (2) The usually mutually beneficial interaction of individuals of two different species
Syndrome - The group or recognizable pattern of symptoms or abnormalities that indicate a particular trait or disease

Synapsis - Chromosome pairing during meiosis
Taxon - (1) pl. taxa  A group of living organisms ranked from species to kingdom. (2) A monophyletic group of organisms (or lower taxa) that can be recognized by sharing a definite set of characters

Taxonomy - the science of organizing living things into groups which reflect their natural, phylogenetic relationships, is called taxonomy. The groups are called taxa (sing. taxon)
Teleology - The study of final causes; the belief in the existence of direction-giving forces
Telomerase - Containing RNA used as a template to rebuild telomeres and repair the frayed ends of chromosomes. This action prevents genes from getting left off of eggs and sperms cells of the next generation. The lack of telomerase seems to be the principal reason that cells grow old and die. G pg 197 and 199
Telomere - A stretch of terminal tedium that enables DNA copying to get started without cutting short any sense-containing text. Like an aglet, the little plastic bit on the end of a shoelace, it stops the end of the chromosome from fraying. In an 80-yr old telomeres are on the average about 5/8ths as long as they were at birth. People with longer telomeres that take longer to fray live longer. The reason telomeres get shorter is that the body lacks the capability to repair properly the corrosive damage done by free radicals, atoms with unpaired electrons created by oxygen reactions in the body. Free oxygen is dangerous as any rusty piece of iron can testify.  - G pg 197 and 203
Telophase - The final stage of mitosis where the parent cell becomes
completely divided into two cells each having a reorganized nucleus
Tetrad -  A group or set of four.  A tetravalent atom, radical, or element.  A four-part structure that forms during the prophase of meiosis and consists of two homologous chromosomes, each composed of two sister chromatids.

Thanosis - The process internal to an organism of aging and dying; apoptosis or programmed cell death
Therapsida - An order of fossil synapsid reptiles that gave rise to the mammals
Thermalplasma - Bacteria that live in high-temperature, acidic and usually sulfur-rich environments. They lack cell walls and are extremely variable in shape.
Threnonine - Amino acid with RNA codon: ACA ACC ACG ACU
Thermus aquaticus - A bacterium living in Yellowstone hot springs from which DNA polymerase is derived for PCR - D pg 176
Thymine - One of the four bases in DNA that make up the letters ATGC, thymine is the T
Time to the Most Recent Common Ancestor (TMRCA) - Method: Walsh, Bruce , 2001. Estimating the time to the MRCA for the Y chromosome or mtDNA for a pair of individuals, Genetics 158: 897--912 

Tissue plasminogen activator (t-PA) - A gene to help prevent blood clots - D pg 122
Transfer RNA (tRNA) - A class of RNA having structures with triplet nucleotide sequences that are complementary to the triplet nucleotides coding of mRNA (messenger RNA). The role of tRNAs in protein synthesis is to bond with amino acids and transfer them to the ribosomes, where proteins are assembled according to the genetic code carried by the mRNA. Compare to Messenger RNA. See Genetic Code.

Transgenic - An experimentally produced organism where DNA has been artificially introduced and incorporated into the organism's germ line, usually by injecting the foreign DNA into the nucleus of a fertilized embryo.

Translocation - Breakage and removal of a large segment of DNA from one chromosome, followed by the segment's attachment to a different chromosome

Transmission event - The birth of a baby boy i.e. the effective passing on of the Y-chromosome.
Transcription - Part of protein producing process - DNA is transcribed in the nucleus into messenger RNA that then is exported to the cytoplasm for translation into protein. Translation occurs in ribosomes: transfer RNAs complementary to each base pair triplet codon in the messenger RNA deliver amino acids that are bonded together to form a protein chain.
Transcriptome - A comprehensive description of the patterns of gene expression
Transcriptomics - Is devoted to determining where and when genes are expressed
Translation - Part of protein producing process - DNA is transcribed in the nucleus into messenger RNA that then is exported to the cytoplasm for translation into protein. Translation occurs in ribosomes: transfer RNAs complementary to each base pair triplet codon in the messenger RNA deliver amino acids that are bonded together to forma a protein chain.
Transversion - A type of base pair, nucleotide mutation involving replacement of a purine with a pyrimidine, or a pyrimidine with a purine (e.g., replacing base pair GC with base pair TA). In this example the pyrimidine base C is replaced with the purine base A in the coding strand. This type of mutation is much less common than a transition. Compare to Transition. See SNP, UEP, Base, and Mutation.

Trilobite - A great group of extinct marine arthropods that thrived in the Paleozoic Era 
Trisomy - Possessing three copies of a particular chromosome instead of the normal two copies

Tripartite - Composed of or divided into three parts.

Tryptophan - Amino acid with RNA codon: UGG
Tumor necrosis factor (TNF) - A protein involved in regulating the immune system - D pg 127
Tumor suppressor gene - A protective gene that normally limits the growth of tumors. When a tumor suppressor is mutated it may fail to keep a cancer from growing. BRCA1 and p53 are well-known tumor suppressor genes.
Tyrosine - Amino acid with RNA codon: UAC UAU
Undulipodium - Undulipodia (pl) Motility organelle that shows swimming, feeding or sensory function; composed of at least 200 proteins and always underlain by the centriole-kinetosome from which it develops. Its [9(2)+2] microtubular shaft, the axoneme, is covered by a cell membrane and so-called flagella of eukaryotic cells. Examples include cilia, sperm tails.
Unique event polymorphisms (UEP) - A change at a locus which is assumed to have had only one single historical mutation event at the locus.

UEP Site - A polymorphic site at which only two allele values or forms of the genotype are observed in the entire human population at that site and thus it is assumed that a single historical mutation event was responsible for the observed polymorphism. The one allele being the original, ancestral value and the other being the mutated value.

Unique mutation events (UME) - 
Uracil - One of the four bases in RNA. Uracil replaces thymine. Like thymine, uracil always pairs with adenine.
Vagile - Characterized by the ability to move freely
Valine - Amino acid with RNA codon: GUA GUC GUG GUU
Variable number of tandem repeats (VNTR) - Short tandemly repeated sequences are prone to slippage that can lead to high frequencies of gain and loss of repeat units. Such arrays show high levels of length polymorphisms. VNTR was coined as an all-embracing term for sequences of this type (cf minisatellite, microsatellite, slippage)
Vector - An agent such as a virus or a small piece of DNA called a plasmid that carries a modified or foreign gene. When used in gene therapy a vector delivers the desired gene to a target cell.

Virus - An infectious agent that replicates only inside living cells; not autopoietic. An organized set of functioning chemicals, capable of replication but not of any metabolism and therefore not a unit of live. A protein-coated plasmid is on description.
Western blot - A technique used to identify and locate proteins based on their ability to bind to specific antibodies

Wild Type – Refers to a strain, organism or gene that is designated as the standard for the organism with respect to genotype or phenotype

William's syndrome - caused by a change in a gene on chromosome 11 where affected children are very low in intelligence but have a vivid, rich and loquacious addiction to using language - G pg 97
Wolfram syndrome - A rare autosomal recessive disorder that leads to many different abnormalities including diabetes mellitus, deafness and blindness. Patients usually also suffer from severe abnormalities of the nervous system that can be accompanied by behavior problems, psychiatric hospitalizations and in 25% of cases suicide attempts.
Wolf-Hirschhorn syndrome - A rare, serious, fatal disease and a mutated version of the gene on chromosome 4 that causes Huntington's chorea; a complete lack of the gene causes this WH disease. - G pg 55
Y Chromosome Alu polymorphism (YAP) - Imagine that many years ago the Y  chromosome of a particular man acquired the YAP insert; we call him YAP+. That man had one or more sons, sons who carried the YAP+ insert on their Y chromosomes. In turn, at least one of the man's sons (a grandson of the original YAP+) had one or more of his own sons ... and so the process continued with the number of male offspring increasing until there were many men who had Y chromosomes with YAP+. Imagine further that in one such descendant, an A at one particular place on the Y chromosome was exchanged for a G and that the man in whom this took place also gave rise to an unbroken line of male descendants. There were now individuals in the population with the haplotype YAP+A and others with YAP+G, as well as those without the YAP insert whom we might designate as YAP-A. One of the Y chromosome microsatellites (DYS19) is found in various repeat lengths (alleles) of 11, 12, 13, 14, etc. Thus, the haplotype of a man descended from the individual in whom A was mis-copied to G (who was, in turn, a descendant of the man in whom the YAP+ was inserted), and who has a DYS19 polymorphism of length 14, is described as YAP+ sY81 (G) DYS19(14). Haplotypes can be used to construct trees describing the evolutionary history of the Y chromosome; in such evolutionary trees, UEPs provide the trunk and branches, and microsatellites the twigs.

YCAII - A highly polymorphic di-nucleotide (two nucleotide) repeating pattern locus in the Y-Chromosome DNA sequence. It is now also known as DYS413. Sometimes this is marker was given in two parts YCAIIa and YCAIIb. See Genetic Marker and DYS.

YGATA - A highly polymorphic tetra-nucleotide (four nucleotide) polymorphic repeating pattern locus in the Y-Chromosome DNA Sequence. YGATA A7.1 is now known as DYS460. Y GATA A7.2 is now known as DYS461. YGATA A4 is now known as DYS439. See Genetic Marker and DYS.

Yeast artificial chromosome (YAC) - Extremely large segments of DNA from another species spliced into DNA of yeast. YACs are used to clone up to one million bases of foreign DNA into a host cell, where the DNA is propagated along with the yeast cell's other chromosomes.

Zygote - (1) The first cell of a new organism resulting from the fusion of two gametes (2) A fertile egg; the diploid nucleus or cell produced by the fusion of two haploid nuclei or cells in fertilization. The first stage in the embryo of animals and plants.  
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