A 





Abiotic. A+biotic. Non living. For example, an abiotic factor is a non-living part of the environment. 





Absorption spectrum. The amount of light taken up by a series of pigments across a particular range of wavelengths. This is important in photosynthesis because those wavelengths of light that are absorbed by the photosynthetic pigments are the wavelengths that can provide energy for photosynthesis. 





Acetyl CoA. A two carbon energy rich residue attached to a coenzyme called Coenzyme A. Acetyl CoA feeds the two carbon residue into the Kreb's citric acid cycle. 





Acid. Any substance that when added to water donates hydrogen ions to the solution. Acids maybe strong or weak. Strong acids require only a small amount of acid to donate a certain number of hydrogen ions compared to weak acids. Strong acids include hydrochloric, nitric and sulfuric acids. The principle weak acids are the organic acids such as formic, acetic and the fatty acids. See also carboxyl group, pH, base. 





Activation energy. The amount of energy that must be added to the reactants(starting materials) in a chemical reaction in order for the chemical reaction to go to completion. This is an important concept in biology because enzymes operate by lowering the amount of activation energy required for biologically important reactions. 





Active Transport. Refers to a series of energy requiring methods used by cells to get molecules, atoms or ions into or out of the cell. The energy used by these methods is generally ATP and the cell is typically acting against the natural tendency of diffusion. 





Active Site. The active site is that region of the enzyme where the chemical reaction catalyzed by the enzyme takes place. The enzyme plus the chemicals involved in the reaction are jointly called the enzyme substrate complex. 





Adaptation. 1.) Any physical, chemical or behavioral product of evolution that is important for the survival of an organism in it's usual environment. 2.) A physiological change in the state of an organism in response to an environmental change and that has the effect of restoring the organism's homeostasis. 





Adaptive radiation. A common biogeographical pattern seen on remote islands in which a particular group of organisms is found in a wide variety of niches including many not normally inhabited by the group. Scientists infer that this pattern comes about by the an ancestral species evolving into all these niches giving rise to new species. 





Adaptive zone . The way of life or functional role of an organism as seen from an evolutionary point of view. The idea is that once an evolutionary lineage has contact with a potential adaptive zone such as night flying insect eater then that lineage can evolve into that zone if its not completely occupied. 





Adenosine tri-phosphate(ATP). A nucleotide like compound containing three phosphate groups. ATP is important because it serves as the principle means of energy transfer between energy producing and energy using reactions of the cell. When ATP gives up its energy it does so by a transfer of the last phosphate group to another molecule. After the energy transfer, the remainder from the ATP is called Adenosine di-phosphate or ADP. 





Adhesion. The tendency of unlike substances to stick together. In biology water being polar is said to adhere to other substances such as cellulose that also have polar groups. Contrast with cohesion. 





Aerobic. Literally means "with air." generally refers to cellular respiration that requires oxygen. Contrast Anaerobic. 





Agonistic behavior. A class of behavior that includes both aggressive and submissive behavior. 








Alcohol. A compound consisting of a hydrocarbon skeleton with one or more hydroxyl group. Ethyl alcohol is a familiar by product of yeast fermentation. 





Alga(ae). A single celled or primitively multicellular aquatic eukaryotic organism that has cellulose cell walls and carries out photosynthesis. 





Allele. An alternate form of a gene, in other words a gene that provides instructions for a slightly different version of the same polypeptide as the other member of a gene pair at the same location on a chromosome. See also gene, locus, chromosome. 





Allopatric speciation. Evolution of new species involving the following steps: 1) isolation of an original species into two or more isolated groups due a climatic or geological event. 2) genetic divergence between the isolated groups through time due to natural selection and other mechanisms of evolution 3) Development of pre and post zygotic species isolating mechanisms. See also sympatric speciation. 





Allosteric. The ability of an enzyme or other protein to exist in two or more forms. This is important because cells can exert control of an enzyme by switching it between a form with a functional active site and a form with a non functional active site. Coenzymes typically bind to a auxiliary site on the enzyme and the binding converts the enzyme from an inactive form to an active form. 





Alternation of generations. The type of life cycle found in plants and some algae in which a diploid multicellular stage produces haploid spores by meiosis. The spores germinate in a suitable habitat and develop into a haploid multicellular organism which produces male and female gametes by mitosis. The gametes fuse and the diploid stage is produced from the resulting zygote by mitosis. 





Altruism(Altruistic behavior). In biology, altruism is any behavior on the part of an individual organisms that benefits the reproductive success of relatives or unrelated individuals while reducing the individuals own reproductive success. 





Alveolus(i). A small sac at the end of the bronchioles in the lungs. The walls of the sac consist of simple squamous epithelium which allows gas exchange between the sac and a network of capillaries which surrounds the sac. Each lung consists in part of many thousands of such sacs. 





Amino. A functional group containing nitrogen and hydrogen. 





Amino acid. An organic compound containing an amino group at one end, a carboxyl group at the other and one of any number of functional groups from the middle carbon. The amino acid shown is glycine, the simplest amino acid. Amino acids are the building blocks of proteins. 





Amplification. In genetic engineering, the process by which a small amount of DNA is repeatedly duplicated to make a large amount of DNA. This can be done by inserting the DNA into a bacterial host and letting the bacteria multiply, thus making many copies of the DNA. More commonly today amplification involves an alternating sequence of mild heating and then incubation of the separated DNA halves with nucleotide bases and DNA polymerase This process is called the polymerase chain reaction or PCR. 





Analogous structures. Analogous structures are structures with similar shape and function but differ in terms of their developmental origin. The inference that scientists make is that these structures do not have a common evolutionary origin. 





Anabolism. The set of chemical reactions in metabolism that involve making more complex compounds from simpler compounds. For example, using amino acids to synthesize proteins is an anabolic process. 





Anaerobic. Cellular Respiration without oxygen. 





Androgen. This term refers to anyone of a number of steroid hormones that promote male secondary sex characteristics. Testosterone is the most familiar of these hormones, causing such characteristics as deepening voice, facial and chest hair. 





Angiosperm. Flowering plant. The term refers to the fact that flowering plant seeds are hidden in a vessel rather than exposed. 





Animalia. The Kingdom Animalia consists of multicellular eukaryotes. Animals do not have cell walls and are heterotrophic. Most animals ingest their food before digestion. In addition animals undergo an embryological development including a hollow ball stage called a blastula. 





Antagonistic hormones. Hormones that have opposite effects and are typically part of a control system regulating the levels of a compound in the body. Insulin and glucagon are antagonistic hormones involved in regulating blood glucose level. 








Antibiotic. A class of natural and synthetic compounds that inhibit the growth of or kill other microorganisms. 





Antibiotic resistance. The ability of a microorganism to produce a protein that disables an antibiotic or prevents transport of the antibiotic into the cell.





Anticodon. A nucleotide base triplet in a transfer RNA molecule that pairs with a complementary base triplet, or codon, in a messenger RNA molecule





Antigenic determinant. A surface feature of a microorganism or macromolecule, such as a glycoprotein, that elicits an immune response





Antigenic switching. The altering of a microorganism's surface antigens through genetic rearrangement, to elude detection by the host's immune system





Antimicrobial agent. Any chemical or biological agent that harms the growth of microorganisms.








Antibody. A Y shaped protein produced by effector B cells(B lymphocytes)in the immune system of the body in response to the presence of certain foreign molecules or antigens produced by invading organisms. Antibodies are an important component of the body's specific defense system. Antigens are foreign molecules which in turn activate the immune system's production of antibodies that are specific to the foreign molecule. 





Anticodon. A three nucleotide base triplet on transfer RNA that is complementary to a corresponding triplet on the messenger RNA. Anticodons are important because they allow the proper transfer RNA with its amino acid to attach to the ribosome, messenger RNA complex, so that the correct sequence of amino acids is produced during protein synthesis. 





Antigen. A substance, generally foreign to the body that elicits an immune response. Antigens are often proteins or polysaccharides on the surface of pathogens. 





Apoptosis. Cell death either as a pre-programmed part of development or in response to chemical signals released by certain cells of the immune system. 





Arboreal. Living in trees. 





Archea(Archaebacteria). A group of prokaryotes characterized by their ability to survive in extreme environments. Some live in hot springs while others live in environments with little air. Today the Archea are considered to be in a separate kingdom from the rest of the prokaryotes. 





Asexual. Referring to any one of a number of common reproductive methods based on mitosis and thus producing offspring that genetically identical or clones of the parent.. 





Atom. The smallest unit of matter that can partake of chemical reactions and that has the chemical properties of an element. 





Atomic number. The number of protons in an an atom. For instance, oxygen with an atomic number of 8 has eight protons in its nucleus. 





Autocatylist. A chemical that enhances the production of copies of itself without getting destroyed in the process.





Autotroph. An organism that obtains its energy either from sunlight or from simple compounds. For instance trees carry out photosynthesis and thus are autotrophs. 





B 





B lymphocyte(B cell) Cells in the immune system that can antibodies. These are the only cells in the immune system that can produce antibodies. 





Bacillus. A rod shaped bacterium. 





Bacteriophage. A virus that uses bacteria as its host. 





Barr Body. An inactivated X chromosome. In mammals during development one X chromosome in a lineage of cells is randomly placed in a Barr body, making females in a sense, genetic mosaics.





Base. A substance that when added to water, lowers the concentration of hydrogen ions in a solution. Bases may be either weak or strong. Strong bases include sodium and potassium hydroxide. Weak bases include urea and other nitrogen containing organic compounds. See acid, pH 





Base substitution. A kind of mutation in which a nucleotide with one nitrogen base, Thymine for instance, replaces another. Often this leads to a different amino acid in translation of a codon.





Basophil. A white blood cell that releases histamine and other chemical messengers as part of the inflammatory response. The name comes from the fact that these cells take up certain alkaline(basic) stains. 





Behavior. An organism's coordinated response to internal and external stimuli. Sometimes behavior is defined so as to refer only to animals but this is now often considered to be excessively narrow. Even bacteria can show coordinated responses to stimuli. 





Bilateral Symmetry. A body plan in which both haves of the body are mirror images of each other such that this can only be done in one way. We are bilaterally symmetric. 





Bile. A substance produced by the liver and that contains cholesterol lecithin(a phospholipid) and various salts. The function of bile(aside from looking really gross) is to emulsify fats so that the fats can be more easily digested. Remember , bile is produced by the liver and stored by the gall bladder. 





Binary fission. Non mitotic division of a bacterial cell and its DNA into two identical daughter cells. 





Biogeography. The study of the distribution of plants, animals and other organisms on the earth and the development of theories to explain these distributions. 





Bioluminescence. The conversion of chemical energy in a "cold" light that happens in certain organisms. Aside from the familiar "fireflies", this process happens in many other insects, bacteria, fungi, protista as well as various animals including deep sea fish. The significance of bioluminescence is not known in many of these cases. 





Biome. A large scale terrestrial ecosystem characterized by certain forms of vegetation adapted to the amounts of light, moisture and the temperature found in a particular broad region. 





Biosphere. The regions on, the surface, below the surface and up into the atmosphere where life is found. Sometimes considered to be the global ecosystem or ecosphere. 





Biosynthetic pathway. A series, often complex, of chemical reactions which lead to the production of a chemical from simpler reactants that occurs within cells. Examples of biosynthetic pathways would be protein synthesis and the synthesis of glucose in photosynthesis. 





Biotic potential. The maximum rate of increase of a population assuming ideal conditions. 





Blind spot. In vertebrates, the region of the retina where there are no rods and or cones. 





Bottleneck effect. A loss of genetic variability in a population brought about by a population crash(the bottle neck). When the population increases again, much of the population's genetic variation has been lost by passage through the bottle neck. This is important because the new population, even though it may seem healthy, is endangered because it has lost critical genetic variation to help it evolve when environmental conditions change. 





Bowman's capsule. In the kidney, this is the cup shaped structure at the beginning of the nephron that receives water, urea and other substances from the blood. 





Bronchiole. A "small bronchus". The smallest of a series of finer and finer branchings from the bronchi. The bronchioles terminate in the alveoli where gas exchange between the lungs takes place. 





Bronchus. In the lung, the bronchi are the primary, secondary and tertiary branchings from the trachea. 





Bryophyte. A member of the plant kingdom that lacks vascular tissue and that has a photosynthetic gametophyte from which grows the spore producing stages. Mosses and Liverworts are typical bryophytes. 





Buffer. In biology a buffer is a substance that helps a solution maintain a certain pH even though hydrogen ions are being added to or subtracted from the solution. They do this by either taking up the excess hydrogen ions or by releasing more as needed. Buffers are important because the cell's pH must typically be maintained within a narrow range for the enzymes to function properly. 





Bulk flow. Movement of water or other substance which is due to pressure or density differences from one region of the solution to another. 











C. 





Calorie. A unit of energy used in biology. One calorie with a small "c" is roughly defined as the amount of heat it takes to raise one cubic centimeter of water from 14.5 degrees to 15.5 degrees centigrade. The food Calorie "C" is one thousand regular calories or one kilocalorie. 





Calvin-Benson cycle. Part of the dark reactions of photosynthesis where carbon is incorporated into the plant's metabolic pathway from carbon dioxide and used to make PGAL. 





C-AMP(Cyclic adenine monophosphate). An important secondary messenger in cells. One of its functions is to set up a series of chemical reactions in the cytoplasm of cells in response to non steroid hormones joining with the hormone receptor on the cell membrane. 





Capillary. A capillary is a tiny blood vessel with walls only a single cell thick. Gas and nutrient exchange between the blood and the rest of the body take place only though the capillaries! 





Carbohydrate. A carbon compound consisting of carbon hydrogen and oxygen in the molecular ratio of approximately one carbon : two hydrogens: one oxygen. Sugars and compounds built from sugars are the most commonly encountered carbohydrates. 





Carbon. An element with an atomic number of 6 and an atomic mass of a bit more than 12. Carbon is important to biology because of carbon's strong tendency to form pure covalent bonds. Thus carbon atoms provide the skeletal framework of the molecules found in living things. Naturally pure carbon is found in three forms; graphite, buckminsterfullerine and its variants, and diamonds. It might be some some interest to diamond purchasers to note that diamonds eventually will decay into graphite. 














Carboxyl. Refers to a functional group containing a carbon atom double bonded to an oxygen and single bonded to a hydroxyl(OH) group. Carboxyl groups are characteristic of organic acids and thus relate to the "acid" in the name amino acid. 





Carcinogen. A chemical that causes cancer. Tars from cigarettes, benzene and various dyes are good examples. 





Carpel. A leaf like section of a flower's female reproductive parts(Pistil) and that contains the ovules. Cut open a grapefruit. Each of the little sections is the remnant of a carpel. 





Carrying capacity. In ecology, the number of individuals of a particular species that a region can sustain indefinitely. An important concept because humans may have exceeded the carrying capacity of this planet. 





Caste. Individual organisms in a social organization that have specialized functions. Castes may be temporal meaning that as the organism ages it takes on different sets of tasks within its group. Castes may also be based on morphology as in ants, bees and wasps where some species have highly specialized workers. 





Catabolism. The set of metabolic reactions involved in taking complex molecules and breaking them down into simple molecules. Digestion is a set of reactions that is part of catabolism. Another example is breaking glucose down into carbon dioxide and water as part of cellular respiration. 





Catalyst. A substance that speeds up a chemical reaction without being destroyed by that reaction. A real important concept in biology because without organic catalysts called enzymes, life could not exist at the temperatures that it does. 





Cell. In biology a structure surrounded by a membrane and containing genetic material(DNA) on the inside. These structures are capable of self maintenance, self replication, metabolism, homeostasis, and response to the environment. These structures are considered by most biologist to be the basic unit of life. 





Cell mediated immunity. The part of the immune system that largely involves defense of the body by responding to infected cells rather than by the production of antibodies. 





Cellulose. A polysaccharide made of repeating glucose subunits characterized by relative inability to dissolve in water. Cellulose makes up the cell walls of plants and many algae and is one of the most abundant organic compounds on the planet. Wood and cotton are examples of substances consisting of cellulose. 





Centriole. A cylindrical structure made from a series of 9 paired microtubules that is involved in organization of microskeletal elements in the cells of animals and some plants. The centriole found just beneath the surface of a eukaryote flagellum or cilium is called a basal body while the perpendicularly paired centrioles found near the nucleus during interphase of animal cells is sometimes called the central body(centrosome). The centriole is encountered during discussions of mitosis and meiosis. 





Centromere. A region on a chromosome where microtubules attach from the spindle during mitosis. Also serves as the point of attachment for the two chromatids in a duplicated chromosome. 





Chemical Bonds. An "attachment" between two or more atoms involving either a complete transfer of electrons(ionic bonds) or a sharing of electrons(covalent bonds). 





Chemoreceptor. A cell either on the surface of an animal or inside the animal that senses the presence or change in the concentration of certain molecules and relays that information to the the central nervous system. The human nose contains a sophisticated system of chemoreceptors.....abeit not a very sensitive one. 





Chemosynthetic autotroph(Chemoautotroph). An organism that obtains its energy from simple inorganic compounds such as sulfur compounds or nitrates. 





Chitin. A specialized polysaccharide containing nitrogen that occurs in the exoskeleton of insects and other arthropods. Chitin also makes up a large part of the cell walls in many fungi. 





Chlorophyll. Any of several green pigments, found in plants and most other photosynthetic autotrophs, the pigments all having a characteristic set of rings containing carbon and nitrogen along with a magnesium atom. Chlorophylls are important pigments in photosynthesis. 





Chloroplast. A bacteria like green organelle in the cells of plants as well as in many protists. This organelle is the site of photosynthesis and gets its name from the presence of the green pigments, the chlorophylls. 





CHNOPS. An acronym for the most abundant elements in living things: Carbon, hydrogen, nitrogen, oxygen, phosphorus and sulfur. 





Chromatid. A single molecule of DNA and associated proteins found as part of a duplicated(replicated) chromosome. 





Chromosome. A chromosome is one or two large DNA molecules and associated proteins that behave as a single unit in the cell. 





Cilium. A short hair like structure on the surface of many cells. Cilia are typically much shorter than the length of the cells they are part of, and have a return and a power stroke involving the whole length of the structure. The plural of cilium is cilia. 





Cleavage. A chemical reaction in which a large molecule is broken apart into two or more subunits. Usually in biological systems the net effect is to add water to the molecules, hence this type of cleavage is called hydrolysis. 





Clone. A group of cells or organisms that are derived by mitosis from another organism. Clones happen naturally as part of asexual reproduction in many organisms, but clones have become of some interest in biotechnology. 





Clonal selection. In the immune system the process by which only those cells able to produce an appropriate antibody to an antigen or otherwise respond in an appropriate manner to the antigen are stimulated to multiply. 





Codominance. A mode of inheritance in which the heterozygote has a phenotype that is different the phenotypes of either homozygotes. For instance for human blood type, if one homozygote is Type A, the other Type B, then the heterozygote will be Type AB. Codominance arises if both genes in the gene pair express a product. 





Codon. A triplet of three nucleotide bases in messenger RNA that relate to an amino acid in the translation part of protein synthesis or an instruction to stop translation. 





Coenzyme. A Non protein organic molecule that functions along with an enzyme to either activate or deactivate the enzyme. Organic cofactors. 





Coevolution. The idea that in a biological community, the adaptations that arise in different species are at least in part in response to selective pressures put on the species by each other. For example flowers and their pollinators coevolve with respect to each other. 





Cofactor. A chemical that works cooperatively with an enzyme to enhance the enzyme's catalytic ability. Cofactors maybe metallic ions or small organic molecules. 





Cohesive. The tendency of a substance to stick to itself or stick together. Water molecules tend to stick together, a property that is important for living things. 





Commensalism. A type of symbiosis in which one species benefits but the other species is neither harmed or benefited by the relationship. Certain mites that live in the skin of our faces are a good example. 





Community. In ecology..all the populations of all the species living a particular area. 





Compound. A compound is a molecule consisting of at least two different elements. For example the molecule carbon dioxide is a compound but oxygen gas is also a molecule but not a compound. 





Concentration gradient. A change in the number of molecules of a particular substance per unit volume between two points. The steeper the concentration gradient the greater the difference in concentration between the two points. 





Condensation reaction. A type of chemical reaction in which two or more simple molecules are joined together to make a more complex molecule. In biology the most common type of condensation reaction takes place by effectively removing a water from two molecules being joined. This type of condensation reaction is called a dehydration synthesis. 





Conditioning. A change in the behavior of an animal based its ability to associate an environmental signal with some sort of positive or negative outcome. In classical conditioning the animal learns to associate an outcome with an environmental signal that normally is not associated with the outcome. For example, Pavlov's dogs learned to salivate upon hearing a bell that was rung whenever food was presented. In operant conditioning the organism provides its behaviors based on the results it obtains while manipulating its environment. Thus, caged pigeons can learn that pecking a certain red button will lead to the release of a food pellet or other reward. 





Conjugation. A process by which genetic material is exchanged between two cells through a bridge of cytoplasm that connects the cells. This happens in bacteria and in many protists. 





Consumer. A an organism that feeds on plants or other autotrophs or feeds on other consumers(e.g. a predator) 





�Control group. In an experiment, a group of subjects that have all variables the same as those found in an experimental group except for just the variables being investigated in the experiment. 





Cytokinesis. Cytokinesis or division of the cytoplasm is the distribution of the cytoplasm into two or more daughter cells that typically happens as part of cell reproduction. Note that cytokinesis is not part of either mitosis or meiosis proper. 





Cytoplasm. The region of the cell that is between the nucleus and the cell membrane. In prokaryotes the region of the cell outside of the region where the DNA is located. 











D 





Decomposer. An organism that obtains its energy from breaking down dead organic matter. A decomposer is often called a saprobe. Many fungi and bacteria are good examples. 





Deductive Reasoning. Reasoning from a general concept or theory to a specific prediction. For example, knowing the general laws of gravity, and having mathematical equations for them, allows us to deduce or make specific predictions about the path of a satellite.





Deme. A local freely interbreeding group of organisms; a subpopulation. 





Dendrite. The branched part of the neuron involved in receiving chemical signals from other neurons or information from the environment. 





Dermal tissue. One of the three main tissue types in plants. This tissue occurs as a single layer of cells on the outer surfaces of leaves and stems where it is called epidermal tissue. Another type of dermal tissue, endodermis, separates the vascular bundle of the root from the surrounding tissues and helps to regulate what materials may enter the vascular system of the plant. 





Detritovore. An organism that ingests dead organic matter(detritus) and digests this material internally. Many small animals such as sow bugs, millipedes and worms are detritovores. 





Diamond. One of the three natural forms of carbon. The others are graphite and buckminsterfullerine. 





Diastole. The period during the cardiac cycle when the ventricles are relaxed. When measuring blood pressure if your blood pressure is 120/70, the "70" refers to your diastolic blood pressure. 





Differentiation. In development, refers to the increased and largely irreversible specialization of cells as the organism develops. Recent research into cloning shows that differentiation can be reversed artificially. 





Diffusion. A process by which a substance moves from a region of high concentration to a region of low concentration solely due to the thermal energy possessed by the molecules. 





Digestion. The breaking down of complex food stuffs into simpler compounds by means of cleavage reactions. 





Diploid. Having chromosomes in pairs of similar chromosomes called homologous chromosomes. 





Dihybrid cross. A mating involving pure breeding individuals with respect to alternate forms of each of two characteristics. The offspring from this mating are then mated with each other to examine the mode of inheritance of the two characteristics. 





DNA. DNA or Deoxyribonucleic acid is a a double stranded nucleic acid. Each strand is mad up of many units each made from phosphate, 5 carbon sugar and one of four nitrogen containing carbon bases. The function of DNA is to serve as genetic material in organisms and in some viruses. 





DNA polymerase. A complex enzyme involved in the replication of DNA. 





Dominant. In genetics an allele that completely masks the expression of another allele at the same locus on a homologous chromosome is said to be dominant over the second one. 





Double bond. A covalent bond in which each of the two atoms in the bond are sharing two electrons. Hence the double bond involves a sharing of four electrons in all. In structural diagrams the double bond is shown as two lines connecting the atoms. 





Duplicated Chromosome. A chromosome containing two identical molecules of DNA is called a duplicated chromosome as opposed to an unduplicated chromosome which is a chromosome with one molecule of DNA.





E 





Ecology. The science which studies the interrelationships between different organisms with each other and with the non living environment. 





Ecosystem. The sum of the living and non living components found in a particular area; Community plus non living environment. 





Endosymbiotic hypothesis. The idea that certain organelles in eukaryotic cells such as chloroplasts, mitochondria, were orginally free living organisms that became associated with the ancestors or eukaryotes.





Effector. The part of an organism that produces a change in response to a signal or stimulus. 





Electron. Electrons are lightweight negatively charged particles that surround the atom in different shells(energy levels) and orbitals(volumes of space") within the same energy level or shell. The further on average the electron is from the nucleus the more energy the electron has. This is important since the transfer of energy in chemical reactions involves the transfer of electrons. 





Electron transport system(ETS).A series of proteins found in the plasma membranes of certain organelles and also in the cell membranes of many prokaryotes. These proteins carry electrons from one spot to another and as the electrons are carried the energy contained by the electrons is exploited to do work. This work is usually involved with making ATP. 





Electrophoresis. A series of techniques which are used to separate proteins, nucleic acids or other biologically important compounds based on the relative distance traveled toward a positive or negative electrical charge. In gel electrophoresis a sample is placed in a gel and the various molecules in the sample allowed to migrate in an electric field. After a set amount of time a stain is applied and any patterns of banding observed. With proteins, the technique is used to separate alternate forms of proteins related to alternate forms of a gene. 





Electrostatic. Refers to an attractive or repellent force involving positive and negative charges. Unlike charges attract, like charges repel. This is important in understanding how the properties of water come about and the assembly of phospholipid bi-layers among other things. 





Endergonic reaction. A chemical reaction in which the products of the reaction have more energy than the starting materials. 





Endocrine gland. A gland that secretes its products(usually hormones) into the blood stream. 





Endomembrane system. A series of inter working organelles beginning with the nuclear envelope and including the rough and smooth endoplasmic reticulum as well as the Golgi body and various vacuoles produced by these organelles. This network functions in the synthesis and modification of proteins as well as the synthesis of lipids and other compounds for the cell. In addition this network insures that these materials get to their proper place in the cell. 





Endocytosis. The process by which cells take in bulk material from the outside, usually by surrounding the material and isolating it into a vacuole or vesicle which is then brought deeper into the cell. 





Endosymbiotic hypothesis. This hypothesis says that certain organelles, chiefly mitochondria and plastids, evolved from free living bacteria that became symbiotic with the ancestors of modern eukaryotic cells. 





Energy. The ability to do work. This ability may be stored (Potential energy) , for example chemical energy, or be in current use to bring about movement (Kinetic energy);for example light energy is kinetic energy. 





Entropy. A measure of disorder or uncertainty of a system. The second law of thermodynamics is often stated as "entropy in a closed system tends to increase." 





Enzyme. An enzyme is an organic catalyst produced by living things. As catalysts the function of enzymes is to speed up chemical reactions without being destroyed by those reactions. Most enzymes are proteins but today we recognize that certain ribonucleic acids also can serve as enzymes. 





Epistasis. A mode of genetic inheritance where a homozygous recessive gene pair prevents the expression of a gene pair at another locus. 





Epithelial tissue. A flat tissue that covers the exterior of animals or lines the insides of glands and other cavities inside of the animal. Epithelial tissue is not penetrated by capillaries and lies on top of a nonliving membrane called a basement membrane. 














Ethylene. A gaseous hydrocarbon with two carbon atoms and two hydrogen atoms. Ethylene is of interest as a plant hormone that is a also a gas. Ethylene is involved in fruit ripening and leaf fall in many plants. 





Ethyl alcohol. CH3OH The product of fermentation of pyruvic acid by yeast. Also the alcohol that people some people overindulge in. 





Eukaryotic. Refers to a cell that has a true nucleus in which the DNA is isolated from the rest of the cell by an envelope. Also, eukaryotic cells are characterized by the presence of membrane bound organelles such as mitochondria and chloroplasts. 





Eusocial. This term refers to organisms that live in complex highly organized groups characterized by division of labor and castes either temporal or morphological. Examples include wolves, humans, all ants many bees and wasps as well as termites. 





Evolution. 1. A change in the genetic make-up of a population. This change may lead to new adaptations within a species(microevolution) 2. The development of new species from pre-existing species(speciation) 





Exergonic. A chemical reaction in which energy is released, the products have less energy than the starting materials. 





Exocrine gland. A gland that secretes its products to the outside of the body or into an internal cavity such as the small intestine. Exocrine glands may secrete pheromones, but not always. A familiar exocrine gland is the liver which secretes bile. Sweat glands are also exocrine glands. 





Experiment. A manipulation done on the natural world in order to test a hypothesis. Experiments usually involve comparing a control group with an experimental group where the two groups are as similar as possible except that the experimental group receives a treatment not given to the control group. 





Exocytosis. The process by which cells send bulk material to the outside of a cell, usually by means of a vesicle which fuses with the cell membrane, releasing the vesicle's contents. 





Exon. That part of the RNA transcript that will leave the nucleus of the cell for translation or for use to make tRNA. 











F 





Facilitated diffusion. The movement of a substance from a region of high concentration to a region of low concentration across a plasma membrane where this movement can only happen through special protein channels and which involves no use of energy by the cell. 





Flavin adenine dinucleotide (FAD) . FAD is fine....FAD is an electron acceptor found in the matrix of the mitochondrion. It is responsible along with NAD+ for accepting electrons and hydrogen ions from the Kreb's citric acid cycle for transfer to the electron transport systems along the inner mitochondrial membrane. 





Fat. A lipid with usually three relatively saturated fatty acids attached to a glycerol molecule. Oils are similar except that the fatty acids are unsaturated. Fats and oils together are collectively called triglycerides if they have three fatty acids per glycerol. 





Fatty acid. An organic acid consisting of a long non polar hydrocarbon chain with a carboxyl group at one end. 





Feedback.The regulation of a control mechanism by the output of the system involving the control mechanism. In negative feedback, output from the system inhibits the production of more output. In positive feedback, output from the system enhances the production of even more output. Feedback is an important concept in hormonal and nervous system control of the body as well as in the study of social and economic systems. 





Fermentation. An anaerobic process by which alcohol, lactic acid or other organic compound is produced using the pyruvate produced by glycolysis. 





First law of thermodynamics. Under normal conditions energy cannot be created but only converted from one form to another. 





Fitness. Fitness refers to the ability of an organism to leave copies of its genes relative to other organisms in the population. It may do so either by having descendants of its own(Classical fitness) or by influencing the reproductive success of relatives that share genes in common with it. The sum of the organism's classical fitness, plus the relative ability of the organism to leave copies of its genes found in relatives, is called inclusive fitness. 





Fixed action Pattern(FAP). A sequence of stereotyped behaviors in response to a stimulus in the environment. 





Flagellum. A long whip-like projection from the surface of cells and which propel the cell. Often a distinction is made between the eukaryotic flagellum and a prokaryotic flagellum which lacks microtubules. Eukaryotic flagella move internally while the prokaryotic flagella move because of energy transfer from the base. 





Fluid mosaic model. The fluid mosaic model treats the cell membrane as a phospholipid bi-layer within which are embedded proteins with various functions. The phospholipid BI-layer can be thought of as the matrix of a mosaic and the proteins, the tiles. 





fossil. A fossil is evidence or the remains or prehistoric life. On some occasions as in the case of fossils in amber the organism's remains are preserved but usually the organisms' structures are replaced by various minerals. Tracks of prehistoric creatures also are classed as fossils. 





Frame shift mutation. A deletion or addition of a base in a region of DNA. The effect of frame shift mutations is to move every base beyond the mutation by one position meaning that when the mRNA that results from transcription is translated, the codons beyond the mutation point are different. This leads to a radically different sequence of amino acids from translation.





Functional Group. A functional group is a an atom or a small group of atoms that attach to another molecule and alter the properties of that molecule. In biology we typically think of biological molecules as consisting of a backbone made of covalently bonded carbon atoms to which various functional groups are attached. 





Fungi. The kingdom Fungi are generally multicellular heterotrophs. They are decomposers that obtain their nutrients by external digestion of complex organic matter. In addition to being eukaryotes, fungi usually have a cell wall made of chitin. Examples of Fungi include yeasts, molds, and mushrooms. 
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Gamete. A haploid cell for use in reproduction to produce a diploid zygote upon fusing with another such haploid cell. 





Gametophyte. A haploid multicellular plant that products gametes by mitosis. 





Gene. A region of DNA associated with the expression of one or another form of a characteristic usually due to the protein coded for by the region of DNA. Alternate forms of a gene are called alleles. 





Gene flow. The movement of alleles from one population to another via migration and interbreeding of migrant individuals.





Genetic code. A table displaying the possible messenger RNA codons and their corresponding amino acids and the stop codons.





Genetic drift. The loss of genes(alleles) from a population do to chance effects, specifically "sampling error" in small populations. The idea is that in small populations not all the different alleles at a particular locus will be passed on equally just by chance.





Genome. The complete set of genes in a cell. In a eukaryotic cell this may be taken to include the nuclear genes and genes in the mitochondria and other DNA bearing organelles. 





Genotype. The genetic make-up of an organism, often with respect to a particular gene pair under study. 





Germ cell. One of a lineage of cells differentiated for the production of haploid cells for gametes or spores in plants by meiosis. In contrast somatic cells give rise to new cells by mitosis. In plants the situation gets confused. 





Germ layer. In animals one of three tissue lineages that form during and are characteristic of an embryonic stage called gastrulation; Ectoderm, mesoderm, endoderm. These tissue layers are important because most of the organs in the body can be traced to one or another of these layers. 





Gill. An evagination of an animal's body that serves as a respiratory surface. 





Glomerulus.The first section of the kidney's nephron where filtration takes place. The glomerulus is made of a tight network of capillaries called the glomerular capillaries from which the blood filtrate is collected into the proximal collecting tubule of the nephron. 





Glucagon. A hormone produced by the pancreas that stimulates the break down of glycogen and the release of glucose into the blood stream. 





Glucose. A six carbon simple sugar(C6H12O6) commonly used as a source of energy by the organism. Glucose is produced by plants and either immediately used for cellular respiration or used to make polysaccharides such as starch or cellulose. 














Glycerol. An alcohol with three hydroxyl groups. Glycerol is an oil alcohol that is an important component of fats and oils. 





Glycogen. A polysaccharide produced by animals for short term energy storage. In humans and other mammals glycogen is stored in the liver and in the muscles. One of its uses is to help regulate blood glucose levels. Runners load up on "carbs" the day before a race to increase short term glycogen reserves in the skeletal muscles. 





Glycolysis. The anaerobic breaking apart of glucose to yield ATP and 2 pyruvic acid molecules which happens in the cytoplasm of the cell. 





Golgi body. A membranous organelle consisting of flattened sacs that serves as a way station and packaging site for materials synthesized by eukaryotic cells. 





Gradualist model. The idea that species arise from pre-existing species by means of a set of slow evolutionary transitions from one form to another.





Granum. In chloroplasts a series of flattened sacs each of which is called a thylakoid. These are important as the site of the light dependent reactions of photosynthesis. 





Ground tissue. In plants one of the three main tissue types. Ground tissue makes up the bulk of the tissue in plants, with the possible exception of woody plants. Ground tissues have a number of functions including: support, gas exchange, starch storage, water storage,and photosynthesis. 





Guard cell. A specialized dermal cell in plants that is used to regulate the size of the pores(stoma) on the surface of plants through which gas exchange and water loss take place. Each stoma is surrounded by two lip like guard cells. 
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Habituation. A decline in organism's response to a stimulus with repeated applications of the stimulus. 





Habitat. The places where organisms of a species tend to live(e.g. stream bank, hard wood forest, prairie) 





Hair cell. A mechanoreceptor that fires more frequently as sensitive tuffs at its end are bent. Hair cells are found in the inner ears of vertebrates and the lateral lines of fish. Hair cells are important in our ability to hear and maintain balance. 





Haploid. Refers to a cell having one of each type of chromosome. Chromosomes(and genes) not in homologous pairs singly as in a gamete. 





Haplodiploid. Organisms where one sex is diploid and the other sex is haploid. The females are diploid, the males haploid in all such known cases. Honeybees are a good example. The queen and workers are female and diploid, the males usually haploid. 





Heat. A kind of kinetic energy carried by atoms or molecules in constant random motion. Be careful not to confuse heat with temperature. For instance, two rooms may both be at 27 degrees Celsius, but if the second room has twice the volume, the room will contain twice the heat of the first room. 





Helper T cell. A lymphocyte in the immune system that stimulates both the cell mediated and the antibody mediated parts of the immune system, stimulating the production of both effector and memory T and B cells. 





Heritability. In genetics heritability in the broad sense refers to the percentage of the total variation in phenotype in a population that is due to genetics as opposed to environmental influences. 





Heterotroph. Refers to organisms that obtain their energy by complex organic compounds produced by other organisms. Animals and Fungi are technically heterotrophs. 





Heterozygous. When both members of a gene pair in a diploid organism are not exactly identical but code for different expressions of the same characteristic. 





Histamine. A local signaling molecule released by mast cells during an allergic reaction and as part of the the normal inflammatory responses of the body. Histamine acts on capillaries making them more leaky. 





Histone. Any one of a number of histadine rich proteins. These proteins are important in the nucleus of eukaryotic cells where there serve as a scaffolding for the DNA and are involved in gene expression. 





Homeostasis. The tendency of living things to actively maintain a constant internal environment. 





Homeothermic. Refers to the ability to maintain a constant body temperature. 





Homeotic genes. Genes involved in the overall organization of body plan and positioning of limbs in animals. 





Homologous Chromosomes. A pair of chromosomes that have corresponding genes in the same locations along the chromosome and that pair together to form tetrads during prophase I of meiosis. 





Homologous structures. Homologous structures are structures in different species that may have different functions and yet the structures have a common and deep developmental origin. Biologists infer that for organisms having homologous structures, the structures have a common evolutionary origin. 





Homozygous. When both members of a gene pair in a diploid organism are identical and code for the same expressions of a characteristic. Contrast heterozygous. 





Hormone. A chemical messenger that in animals is produced by endocrine glands and then travels through the blood stream to have an effect on target cells. The term is also used for plants to refer to chemical messengers in general. 





Humoral immune system. That part of the immune system concerned with the production of free antibodies from effector B cells and also the production of memory B cells via clonal selection. 





Hydration shell. A group of water molecules that collects around a charged or polar ion, atom or molecule in solution. Hydration shells help to keep oppositely charged ions in solution by preventing the ions from from recombining. They are also important in keeping large molecules such as some proteins in solution or in suspension. 





Hydrocarbon. An organic compound consisting solely of carbon and hydrogen. 





Hydrogen bond. A hydrogen bond is an electrostatic attraction between hydroxyl(OH) parts of a molecule and other charged parts of the same or different molecules. For example the negatively charged oxygen end of one molecule is attracted to the positively charged hydrogen ends of near by water molecules, hence the term hydrogen bond. 





Hydrogen ion pump(proton pump). A protein that uses the energy from electrons being carried along an electron transport system to pump hydrogen ions from one side of a cell membrane to another. This sets up an electrochemical gradient necessary for the production of ATP. 





Hydrophilic. Literally means water loving and refers to the fact that hydrophilic molecules are attracted to water. This is because hydrophilic molecules have charged or polar molecular groups as part of their structure. Hydrophilic molecules can be recognized because they either dissolve in water or attract water to them. 





Hydrophobic. Literally water fearing. More precisely this term refers to non polar molecules that because of their lack of charge, are neither repelled by or attracted to water. The term arises from the tendency of oil to separate itself from water in a mixture of oil and water. But the oil is not repelled by the water, rather since it has no charge, it can only associate with itself. 





Hydrostatic skeleton. A series of fluid filled compartments found in many soft bodied invertebrates that use water pressure to maintain the organism's form. In some invertebrates, such as the earthworm, the hydrostatic skeleton is essential for locomotion. 





Hydroxyl group. A functional group consisting a hydrogen atom bonded to an oxygen atom. Hydroxyl groups are polar, and thus compounds with hydroxyl groups tend to dissolve in water. 





Hymenoptera. An order of insects with two pairs of filmy wings and with biting mouth parts. The females have a well developed ovipositor and the males are usually haploid. In all cases hymenoptera have a larval stage which does not resemble the adult. Ants, bees, wasps are all in this order. 





Hypertonic/Hypotonic. Hypertonic is a relative term referring to a solution with a greater concentration of solute(greater tonicity) than another solution. The second solution is considered hypotonic to the first one. These terms are important because in osmosis the diffusion of water across the cell membrane is going to be from the hypotonic side to the hypertonic side. 





Hypha(ae). In fungi, a thread like structure consisting of cells one after the other. A mass of hyphae is called a mycelium and is the main part of most fungi. 





Hypothalamus. A region of the brain involved in emotions, regulation of parts of the autonomic nervous system, and providing the link between the endocrine system and the nervous system by its influence on the pituitary gland. 





Hypothesis. An hypothesis is an "educated guess" made by a scientist concerning the why or how of an observation made about the natural world. Creationists take note: an hypothesis is NOT a theory.
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Imprinting.. Imprinting is a kind of learning that takes place during certain critical periods of an organism's life during which rapid and often irreversible fixation on presented stimuli happens. For instance many birds respond to the first organism they see upon hatching as they would to their mother with often comical results. 





Incomplete dominance. A mode of inheritance in which the heterozygote has a phenotype that is intermediate between the phenotypes of either homozygotes. For instance for snap dragon flowers, if one homozygote is red, the other white, then the heterozygote will be pink. Incomplete dominance usually arises if one gene does not express a product and its other allele expresses an insufficient amount of product to mask the first allele. 





Independent assortment. The random alignment and subsequent separation of pairs of homologous chromosomes at the equator of the cell during metaphase I and anaphase I of meiosis. This process is important in recombination of the genetic material found in the gamete or spore producing organism. 





Induced fit model. The induced fit model says that the sites on enzymes or receptor molecules where substrate molecules will alter their shape slightly to accommodate the substrate molecules. This is in contrast to the old lock and key model of enzyme activity which held that the enzyme active site had a set and rigid shape. The induced fit model is important because it suggests that enzymes don't have to perfectly "fit" with the substrate in order to operate and thus evolution has plenty of leeway in terms of new enzyme variants evolving.





Inductive reasoning.Reasonong from a series of specific observations to a set of one or more general principles.For example, Darwin used sets of observations of the fossil record, the distribution of organisms, and the structure of organisms to infer natural selection that natural selection is a general concept helping to explain the diversity of life on Earth.





Ingestion. The taking of food into the organism and physical processing before digestion. 





Inner compartment of mitochondrion. The central area of the mitochondrion, sometimes called the matrix and where the Kreb's cycle happens. 





Insight learning. Modification of an organism's behavior brought about by combining information received from the environment in new ways to solve problems. Supposedly characteristic of human beings and a relatively small group of other vertebrates. 





Instinct(Instinctive behavior).. An instinct is a simple or complex set of behaviors that are innate rather than learned.





Insulin. A protein hormone produced by the beta cells of the pancreas' islets of Langerhorns and that is involved with the regulation of blood glucose levels. Specifically insulin promotes the uptake of glucose and the formation of glycogen in the liver and muscles. 





Interleukins. A series of local chemical signals involved in the immune system and that activate the production of cytotoxic T cells and promote the increased production of helper T cells. 





Intermembrane space. The region in the mitochondrion that is between the outer and inner membranes of the organelle. The intermembrane space is important because the mitochondrion concentrates hydrogen ions in this area as part of electron transport phosphorylation. 





Interneuron. A neuron that transmits information from at least one neuron to at least one other neuron. Interneurons in humans are characteristic of the central nervous system. 





Internode. In plants, the region of the stem between where the leaves are attached. 





Interphase. That part of the eukaryotic cell life when the chromosomes are not visible using a light microscope and when the cell is doing its every day function. The DNA actually duplicates during interphase and thus the chromosomes go from being unduplicated to duplicated. 





Interstitial fluid. Fluid that is in the tissues: more literally, in the spaces that are in between the cells. 





Intron. A segment of RNA transcript that is edited out by the cell and that stays in the nucleus. Introns appear to have a role in controlling gene expression in eukaryotes. Prokaryotes do not have introns. Contrast exon. 





Ion. An atom or molecule with an unequal number of protons and electrons. Thus the atom or molecule has either a net positive or a negative charge. 





Ionic bond. A bond between two atoms involving a complete transfer of electrons. Usually ionic bonds involve atoms of elements on the far left hand side of the periodic table and atoms of elements near the right hand column of the periodic table. 





Isomers. Two molecules that have the same molecular formula (e.g. C6 H12 O6) but a different structure. Glucose and fructose are isomers of each other. 





Isotonic. Two aqueous solutions are considered isotonic is they have the same concentration of solutes. Contrast hypertonic. 





Isotope. An atom with a different number of neutrons but the same number of protons than another atom. Isotopes, thus can be said to have the same atomic number but different mass number. All isotopes of the same element have the same chemical properties. However some are radioactive. Isotopes are useful in medicine, biochemistry and in paleontology. 
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Karyotype. A picture of the chromosomes of a cell showing the chromosomes in order by size and shape to facilitate chromosome identification. 





Keratin. A fibrous protein found in hair, horns, hooves, feathers, scales and nails of of various vertebrates. 





Kinase. An enzyme that catalyzes the transfer of a phosphate group from ATP to another substrate. 





Kinesis. A Kinesis is an undirected change in movement in response to an environmental stimulus. Unlike a taxis, a kinesis is not oriented toward or away from the stimulus. 





Kinetochore. A region of specialized proteins at the centromere that serves as an attachment point for spindle microtubules during mitosis and meiosis. 





Kin selection. A Kin selection is a kind of natural selection in which individuals increase the number of their genes left to future generations by providing aid to relatives who also share some of the same genes. 





Kreb's cycle(Citric acid cycle). A series of chemical reactions that takes a two carbon residue from acetyl CoA and strips high energy electrons and hydrogen ions(protons) from the residue. These electrons and protons are used to make ATP and the starting material for the cycle is regenerated to pick up more two carbon residues. The term citric acid cycle refers to the fact that citric acid results when the two carbon residue attaches to the cycle's starting material. 
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Lactate(lactic acid). An organic acid produced from fermentation by a wide range of bacteria and the skeletal muscles of our bodies under anaerobic conditions. 





Lactose. A disaccharide made from glucose and galactose. Lactose is commonly known as milk sugar because of it's abundance in milk. To taste lactose, try condensed milk which you can buy in the store as a canned product. 





Latent Heat. Heat that is stored by a particular substance. We are interested in latent heat because water stores more heat per gram than any common substance. The fact that water stores so much heat helps to moderate the earth's climate. 





Larva. An immature form of an animal. Insects, the larvae typically will be quite different in appearance and feeding preferences from the adult. Example: caterpillars are the larvae of butterflies and moths. 





Lenticel. An opening in the surface of a twig though which gas exchange takes place. 





learning. Learning is the ability of an organism to modify its behavior based on past experience. All animals appear to be capable of at least some simple learning as are some single celled organisms. Whether certain animals take advantage of their ability to learn is another matter. 





Leucoplast(amyloplast). An organelle related to chloroplasts and that stores starch. The while appearance in the ground tissue of potato is due to leucoplasts. In actuality the leucoplast starch grains are typically clear, not white as implied by the name. 





Lichen. A symbiotic association between fungi and one or more types of photosynthetic organism. The latter night be an algae or a cyanobacteria. 





Ligases. A series of enzymes that tie or connect pieces of DNA together based on complementary ends of the DNA strands. These are important enzymes for genetic engineering because they allow scientists to splice genes into other sections of DNA, for example into opened bacterial plasmids. 





Light. Electromagnetic radiation, typically that which is visible to either our eyes or the eyes of other animals. Light is not matter but pure kinetic energy. 





Light dependent reactions. The first steps in photosynthesis in which light energy is captured and then converted to ATP and NADPH. These in turn supply energy for the rest of photosynthesis. Oxygen is produced as a waste material by the light dependent reactions, at least under current conditions. 





Light independent Reactions. The Calvin cycle and other related reactions in photosynthesis where by carbon dioxide is fixed from the atmosphere and hydrogen ions and electrons are added to produce sugars, specifically PGAL. 





Linkage. The tendency of genes located at different loci on the same chromosome to stay together during independent assortment more often than would be expected if the genes were on separate chromosomes. 





Lipid. A lipid is any number of diverse organic compounds all of which are characterized by having long hydrocarbon skeletons and by being generally nonpolar. This means that lipids do not usually dissolve in water and are thus considered hydrophobic. However, the interactions between lipids and water are important in the organization of plasma membranes. Lipids do dissolve in non-polar solvents such as ether or benzene. Examples of lipids include steroids, fats and oils and phospholipids. 





Local signaling molecules. Molecules a released by cells not in a gland that generally travel through the interstitial fluid and have their effect locally. Contrast hormones are released into the blood stream. Examples of local signaling molecules include histamine and prostaglandin's, as well as neurotransmitters. 





Locus. The specific place or position of a gene on a chromosome. 





Logistic growth. A type of population growth in which the population starts out growing exponentially but as resources become limiting, growth rate becomes zero and the population is at a long term equilibrium. Of course in real populations there's no guarantee of a painless approach to any sort of equilibrium. 





Loop of Henle. A hairpin shaped region of the kidney's nephron that is involved with the resorption of salt and water. Longer loops of Henle are associated with more efficient water conservation. Hence desert animals have longer loops of Henle than do their non desert counterparts. 





Lymphocyte. An of a number of cells associated with either specific or non specific aspects of the body's defense against foreign invaders. 





Lysogenic pathway. A complex pattern of virus reproduction in which viral genetic material inserts itself into the host cell's genetic material. The host cell then reproduces, reproducing virus material along with its own genetic material. The result is a number of generations of host cells with the viral materal incorporated into their own genetic material. At some point an environmental trigger(perhaps stress) causes the viral genetic material to instruct the cells to produce new viral particles as in the lytic pathway. 





Lysosome. An organelle containing digestive enzymes for intracellular digestion. In multicellular animals, lysosomes are important for programmed cell death(apopsis) that is a part of organismal development. Without cell death during development we would, at the very least, have webbed fingers. 





Lytic pathway. A type simple pattern of virus reproduction in which a virus invades a cell, causes the cell to produce more viruses. When the cell is full of viruses it breaks open or lyses, releasing the new viruses. 
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Macro-evolution. The processes related to the patterns observed in biogeography and in the fossil record related to patterns of evolution in groups of related species. A familiar example is adaptive radiation. Note that macroevolution is not strictly the same thing as speciation and even many texts are confused on this point. 





Macrophage. Literally a "big eater". A white blood cell involved in the release of histamine, eating anything that it detects as being foreign, and finally in presenting antigens, or pieces of antigens called epitopes, to other cells in the immune system. 





Marsupials. A group of mammals with young that leave the mother's uterus at a very early stage and finish their development in a pouch. Kangaroo and possum are two examples.





Mass number. The mass number of an atom is the mass of the atom's protons plus neutrons plus electrons. 





Matter. Anything that takes up space and has mass. Electrons, protons, and anchovies are all matter. Light is not.





Meiosis. A type of cell division in eukaryotes characterized by the reduction of chromosome number from the diploid to haploid number and by several processes of recombination so that the daughter cells have different combinations of genes. In animals meiosis leads to the production of gametes. In plants the products of meiosis are called spores. Contrast mitosis. 





Mesoderm. The middle of the three embryonic tissue layers formed during an embryo's gastrulation. 





Mesophyll. The ground tissue found in the middle of the leaf, between the upper and the lower epidermis. Typically the mesophyll is divided between the palisade mesophyll, specialized for the light reactions of photosynthesis and the spongy mesophyll specialized more for gas exchange and the dark reactions of photosynthesis. In plants with fleshy(succulent) leaves, other mesophyll is specialized for water storage. 





Messenger RNA(mRNA). RNA produced by transcription of DNA and that is destined to leave the nucleus to be translated as part of protein synthesis. 





Metabolism. The set of all energy using and energy producing reactions within an organism; or the sum of all reactions that break down chemical compounds(for example digestion)and reactions that build complex compounds from simple compounds(for example protein synthesis). 





Metabolic pathway. A sequence of chemical reactions involved in metabolism. Examples of metabolic pathways include glycolysis, the Kreb's cycle and the Calvin cycle. 





MHC marker. A protein found on the surface of the cells of our bodied that enables or cells to be recognized by the immune system as belonging to the body....or at least ignored by the immune system. Sometimes the immune system doesn't properly ignore these markers. 





Micro-evolution. A change in the genetic make-up of a population through time due to one of the agents of evolution. These are: natural selection, nonrandom mating, genetic drift, immigration, emigration and mutation. 





Microfilament. One of a number of cytoskeleton components made from the protein actin When associated with filaments of myosin these can contract and form the basis for cell movement including our muscle cells. 





Microtubule. A hollow tube made from a helical formation of a protein called tubulin. Microtubules are important in cell division, as components of centrioles, cilia and flagella. 





Mimicry. The tendency of two species to closely resemble each other because such resemblance confers an advantage with respect to predators of the species. There are two main types of mimicry. In Batesian mimicry, a harmless creature has evolved to resemble a harmful or noxious creature. In Mullerian mimicry, two or more noxious(to the predators!) species have evolved to resemble each other. 





Mitochondrion(a). A DNA containing organelle found in most eukaryotic cells. Mitochondria are the sites of the Kreb's cycle and electron transport phosphorylation. 





Mitosis. A type of cell(nuclear) division in eukaryotes characterized by the production of identical daughter nuclei. Typically the cytoplasm of the parent cell divides, a process called cytoplasmic division but this need not be the case. Mitosis is used for growth and repair of multicellular organisms and for asexual reproduction. Contrast meiosis. 





Molecule. A chemical entity consisting of two or more atoms of the same or different elements chemically bonded together. 





Monera. One of the five currently recognized Kingdoms of life. These organisms have a cell wall, but lack a nucleus or other membrane bound organelles. The cells are called prokaryotic (pro = before; karyotic= seed(nucleus). Representative prokaryotes are the true bacteria, cyanobacteria and archebacteria. This kingdom, based on current research is likely to be broken up into several large kingdoms. 





Monocot. Any of a group of angiosperms with a single seed leaf, leaf veins parallel, vascular bundles scattered throughout the stem and flower parts in multiples of three. Well known monocots include grasses, lilies, bamboo and orchids. 





Monohybrid cross. A genetic cross where only one trait is under investigation. Usually these crosses start our with each parent being homozygous for different alleles of the same gene. 





Monotremes. A group of primitive mammals restricted to the Australian region that are characterized by laying eggs. The Platypus and the Echidna are the living representatives of this group.





Morphogenesis. Literally the origin of form. The process by which an embryo develops from a single cell into a organized system of differentiated tissues. This involves a complex combination of genetic and environmental influences. 





Morphological convergence. Structures in unrelated organisms that have a similar appearance due to common evolutionary pressures. Analogous structures are evidence of morphological convergence. 





Motor neuron(effector neuron). A neuron that sends information from the central nervous system to a muscle, gland or both. Hence since they may enervate other effectors than muscle these neurons are more properly called effector neurons. Contrast with interneuron, sensory neuron. 





Mutation. A change in the make-up of the genetic material of an organism. In multicellular organisms mutations may affect somatic(body) cells or sexual( the gametes) cells. The former may give rise to cancer while the latter may be passed on from one generation to the next providing the raw material for evolution. 





Mutualism A type of symbiotic relationship where both partners benefit. An important mutualistic relationship involves the roots of trees and specialized fungi. This relationship which improves the absorption of nutrients by roots and provides food for the fungus is called a mychorrhiza. 





Mycelium. In fungi, the mass of food absorbing cellular fibers(Hyphae) that make up the main part of the fungus. The fuzzy bread mold you might be familiar with is an example. 





Myelin Sheath. A protein wrapped around the axons of many neurons and produced by one of a number of specialized cells. For motor neurons, the myelin sheath is produced by Schawnn cells. The myelin sheath speeds up the transmission of nerve impulses down the length of the axon. 





Myosin. A protein found in muscle cells that interacts with actin to bring about muscle contraction. 
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Nastic. Undirected(usually) and reversible responses of plants to being touched. Nastic responses are undirected in the sense that the response does not bring about an orientation toward the touch. Examples of nastic response include leaf closings of mimosa plants when touched and the rapid closing of a Venus fly trap. 





Natural selection. A mechanism of evolution in which different phenotypes have different survival and reproductive rates due to differing responses of the phenotypes to the environment. If phenotypic differences are at least partially genetically determined then natural selection can lead to evolution. 


a. Observation: populations typically have the potential to grow faster than resources available to them. ��b. Inference: Individuals of the population will end up competing for resources. ��c. Observation: Individuals in a population vary in terms of phenotype. ��d. Observation: The phenotype is typically at least partially heritable. ��e. Observation: Individuals vary, based on their phenotype in their ability to survive and leave offspring. ��f. Inference: gene frequencies will change over time in response to the environment ��g. Inference: Therefore the phenotypes found in the population will change over time. 





Nephridium. A simple excretory system found in many invertebrates which often relies on diffusion combined with current flow set up be a series of ciliated cells called flame cells. 





Nephron. The basic unit of the vertebrate kidney. The nephron in mammals consists of Bowman's capsule, the distal convoluted tubule, the Loop of Henle and the proximal convoluted tubule. 





Neutral mutations. Mutations are called neutral if they have no obvious effect on an organism's survival and reproductive success. They are important because neutral mutations may accumulate in a population through time and provide a source of variation for natural selection to act on should the environment change. 





Neutron. A neutron is a negatively charged particle in the nucleus of an atom. Two atoms of the same element can have different numbers of neutrons and hence are called isotopes of each other. 





Neurula. In chordates, an embryonic stage after gastrulation that is characterized by a dorsal infolding of the ectoderm. This infolding develops into the nervous system and the hollow dorsal nerve cord characteristic of chordates. 





Nicatinamide adenine dinucleotide(NAD+). An important electron and hydrogen ion acceptor in cellular respiration. This compound accepts electrons and transports them to electron transport systems involved in the production of ATP. 





Nicatinamide adenine dinucleotide phosphate(NADP+). An important electron and hydrogen ion acceptor involved in transporting electrons used in biosynthetic pathways, for instance in the Calvin Benson cycle of photosynthesis. 





Node. For plants, the area of the stem where the leaves arise. 





Nondisjunction. The failure of homologous chromosomes to separate properly during meiosis resulting in a gamete with an excess or lack of one or more chromosomes. Disorders caused by nondisjunction include Down's syndrome in humans. 





Nucleic acid. Any one of several polymers of nucleotides. Deoxyribonucleic acid(RNA) is the nucleic acid found in the chromosomes and that we know makes up the genetic material of organisms and many viruses. The DNA nitrogen bearing bases are adenine, guanine, cytosine and thymine and the sugar is deoxyribose. The various ribonucleic acids(RNA) are nucleic acids that serve a number of functions related to protein synthesis and for some viruses serve as the genetic material. Unlike DNA, the RNA's contain uracil instead of thymine and use the sugar ribose. 





Nucleotide. In biochemistry, a molecule consisting of a phosphate group and a one or two ring nitrogen containing base, both of which are attached to a five carbon sugar. The five carbon sugar may be either ribose or deoxyribose depending on the nucleotide. 





Nucleolus. A dark circular region inside the nucleus during interphase. This region consists of areas of duplicated DNA for rapid RNA transcription related to the production of ribosomal RNA. 





Nucleosome. The basing level of coiling in a eukaryote chromosome, consisting of a large histone protein wrapped by several coils of DNA with the coils head in place by a smaller assembly of histone proteins. 





Nucleus. An organelle in all eukaryotic cells that contains the bulk of the cell's DNA. The nucleus is surrounded by a double membrane envelope perforated with protein lined pores for the entrance and egress of large molecules. 





O 





Obligate. Required. For example obligate aerobes are organisms that require oxygen to grow. Obligate anaerobes require the absence of oxygen to grow. Contrast facultative which means can use but not required. 





Oncogene. A gene that when defective is known to cause cancer.





Ommatidium(a). The basic unit of the arthropod compound eye. An arthropod eye can consist of thousands of ommatidia. 





Omnivorous. Literally eating all; eating a wide variety of foodstuff. Humans are the ultimate omnivores. 





Ontogeny.The unfolding of development in an individual organism. 





Open circulatory system. A circulatory system where the "blood" is carried part of the time in large vessels but spends some of the time bathing the organs directly rather than flowing through capillaries as would be the case in a closed circulatory system. 





Operon. A region of DNA which includes a promotor, operator and structural genes. The promotor is a site for attachment of RNA polymerase, the operator a site for repressor protein attachment, and the structural genes can be transcribed by the RNA polymerase if it can travel from the promotor to those genes for transcription. 





Optimum. The value of some variable or set of variables at which some process works best at. Enzymes in our bodies for example have their maximum catalytic ability at a temperature of 37°C. So we also say that the the optimum temperature for these enzymes to function is at 37°C. 





Orbital. An orbital is the shape of the probability clouds that electrons are found in at a certain energy level or shell. The way the electrons are added to a shell and its orbitals is determined by rules based on quantum mechanics. For example, each orbital can hold at most two electrons. 





Organ. A body structure composed of two or more tissues. 





Organelle. A distinct and large scale structure within a cell for carrying out a particular set of functions. Organelles are often surrounded by one or more plasma membranes and sometimes the definition is restricted to just such structures. We term such organelles "membrane bound organelles." 





Organic compound. A compound consisting of carbon, hydrogen and often oxygen and other elements. The term originally arose because scientists thought only living things could make organic compounds. We know that organic compounds can be made from non-living chemicals. It should be noted that artificially made organic compounds are not better or worse than those from living things. 





Osmoregulation. The ability of organisms to control the concentration of water and solutes in their bodily fluids. Many marine organisms for instance cannot do this since they spend their whole lives at one osmotic concentration. Such organisms are called osmoconformers. Other organisms that spend their lives on land or in fresh and salt water can regulate their internal osmotic concentration. These are called osmoregulators. 





Osmosis. The diffusion of water(or some other solvent) across a semipermeable(selectively permeable) membrane. 





Osmotic pressure. The pressure that would have to be inserted on the hypertonic side of a selectively permeable membrane to prevent a net flow of water across the membrane from the hypotonic side. This is a measure of a solution's ability to take on water. A really important concept in understanding fluid flow in plants...bcause after all, neither plants nor scarecrows have hearts to circulate fluids. 





Ovule. In plants, the structure found in the carpels at the base of the flower that develops into the seed. 





Oxaloacetate(Oxaloacetic acid). An organic acid with four carbons that is the starting material for the Kreb's citric acid cycle. Its function is to pick up two energy rich carbons from other parts of metabolism feeding into the Kreb's cycle.





Oxidation. The process by which electrons are removed from a chemical. The chemical is then said to be oxidized while whatever chemical receives the electrons is said to be reduced. 





Oxygen. An element with eight protons and eight electrons and with an atomic mass averaging a bit over 16. Oxygen is important because of its strong tendency to grab electrons. Under current conditions, oxygen is a waste product of photosynthesis. In aerobic cellular respiration, oxygen is the final electron Acceptor from the electron transport systems. 











P 





Parapatric speciation. Parapatric speciation is speciation involving geographical isolation and divergence of two or more populations from a parent species. The speciation process is completed with the evolution of species isolating mechanisms which prevent mistaken interbreeding. Parapatric speciation is different than allopatric speciation in that the completion of speciation involves the evolution of post zygotic species isolating mechanisms. However the distinction between allopatric and parapatric speciation isn't always clear. 





Parasitism. A type of symbiosis where one partner benefits and the other one is harmed. 





Passive immunity. A type of apparent resistance to a foreign antigen obtained by injecting the patient with an appropriate set of antibodies produced by another organism. Passive immunity is temporary and used in situations when the patient's own immune system could not mount a defense in time to save the individual. 





Passive transport. The passage of substances through a plasma membrane without the use of cellular energy. 





Pathogen. A pathogen is a disease causing organism or virus. In addition to viruses, some bacteria and protista are important pathogens as are certain fungi and animals.





Pepsin. An enzyme in the stomach that digests proteins down to the level of small polypeptides. Enzymes that break down peptide bonds are also called Peptidases. 














Peptide bond. A bond between the amino end of one amino acid and the carboxyl end of the next amino acid. The term peptide is also used for a short chain of amino acids strung together by peptide bonds...while polypeptide is another term for protein. 





Permeable. Able to let other substances pass through. Used to describe a membrane. Contrast semi-permeable. 





Permease. A protein that serves as a gateway or channel to allow diffusion of substances through a plasma membrane. May refer to a gated or ungated channel. This type of diffusion is called faciliated diffusion. 





Peroxisome. A small organelle containing oxidative enzymes involved with the intracellular digestion of lipids and amino acids. 





Phagocytosis. The active ingesting of solid particles, including other cells, by a cell. 





Phosphoglycerate(PGA). A three carbon intermediate important in the Calvin-Benson cycle in the part of the cycle leading to the production of PGAL. 





Phosphoglyceraldehyde(PGAL). A three carbon compound found as an intermediate both in glycolysis and in the Calvin-Benson cycle of photosynthesis. Surplus PGAL harvested by the chloroplast is the true end product of the Calvin Benson cycle and in tern is used by the plant cell to produce fructose, then glucose and from there do all the other things that plants and the rest of the living world needs to do. 





Phosphorylation. The process of adding a phosphate group to a molecule. The phosphate may be transferred from another organic molecule as in substrate level phosphorylation or be gotten as inorganic phosphate in the solution where the reaction is taking place as in electron transport phosphorylation. Phosphorylation is important in the production of ATP from ADP and phosphate. 





Photosynthesis. A two step process by which plants and other organisms take light energy, transfer it to electrons and use the electrons plus hydrogen ions to reduce carbon dioxide to produce sugars. In most modern forms of photosynthesis, oxygen is a waste product. 





pH Scale. This scale is a logarithmic scale for expressing the concentration of hydrogen ions in a solution involving water. Each step increase in pH means a ten fold decrease in the concentration of hydrogen ions in the solution. Thus a solution of pH 6 has 10 times the concentration of hydrogen ions than one at pH 7 and 1000 times the hydrogen ion concentration as one at pH 8.0 





Phenotype. The phenotype is the physical or chemical appearance of an organism with respect to both the expression of its genetic material and environmental influences on its appearance. 





Pheromone. A chemical produced by an organism that influence the behavior or physiology of another member of the same species. Thus the chemicals ants use for their ant trails would be pheromones. People tend to think of pheromones as sex attractants but most pheromones work in other contexts. Also humans do have sex pheromones but because of our relative intelligence, attraction involves a few more characteristics than the right smell. Phloem. The set of complex plant tissues involved in the transport of sugars and other organic compounds throughout the plant. Contrast xylem. 





Phospholipid. A compound consisting of two fatty acid chains linked to a glycerol molecule. The top position in the glycerol molecule is occupied by a polar group consisting in part of a phosphate functional group along with any one of a number of other functional groups. The result is a molecule with two hydrophobic tails(the fatty acids) and a polar head(the phosphate containing group). 





Photon. A discrete packet or quantum of light energy. Remember light can viewed as a wave or a particle. When we talk about light as being absorbed by electrons many time we treat light as a photon. 





Photolysis. The process by which water is split during the light dependent reactions of photosynthesis. The purpose of this process is to replenish electrons lost by the photosystems. In addition the process produces hydrogen ions which are used to help make ATP by electron transport phosphorylation and oxygen which has been exploited by many organisms for cellular respiration. 





Photosystem. A series of pigments called antenna pigments and with a chlorophyll molecule that absorb light which boosts electrons to a high energy level where they can be picked up by NADP+ as part of the light dependent reactions of photosynthesis. 





Phototropism. The bending of a plant toward or away from light. The shoot is typically positively phototropic while the roots are often negatively phototropic. 





Phosphate. An important functional group consisting of a phosphorus atom and three oxygen's. 





Phylogeny. The evolutionary history of a species or other group of organisms. 





Pigment. A compound that appears white, black or colored due to the patterns of absorption and reflection of light hitting the molecules of the compound. Examples include various dyes, chlorophyll, and melanin 





Pineal gland. An endocrine gland in the vertebrate forebrain that secretes melatonin and is involved with regulation of daily rhythms. 





Pinocytosis. The active taking in of bulk fluids by a cell using endocytosis. The term literally means "cell drinking." 





Pistil. The female reproductive parts of the flower and consisting of one or more carpels. 





Pituitary gland. An important endocrine gland associated with and largely controlled by, the hypothalamus that secretes a wide range of hormones largely for the control of other endocrine glands. 





Plantae. One of the five recognized kingdoms. Most plants except for a few parasitic plants are photosynthetic autotrophs and carry out photosynthesis using specialized organelles called chloroplasts. All plants have Eukaryotic cells and have cell walls made of a polysaccharide called cellulose. Plant life cycles involve alternation of generations. This type of life cycle gets its name because it alternates between spore producing sporophytes and gamete producing gametophytes. 





Plasma. The fluid portion of blood. 





Plasmodesmata. Channels through the cell walls of a plant cell that allow movement of chemicals between adjacent plant cells. Thus the cytoplasm of a whole series of plant cells may be continuously interconnected by the plasmodesmata. Such an interconnected group of cells called a symplast is critical for sugar transport. 





Plasma membrane. A phospholipid bi-layer and associated proteins that serves either as an outer cell membrane or one of the cell's internal membranes. 





Plasmid. A small circular piece of DNA found in bacterial cells and that can be swapped with plasmids from other bacterial. Plasmids are important in genetic engineering because they can take up DNA from other organisms. 





Plasmolysis. The shrinking away of the cell membrane from the cell wall of plants by osmosis when the plant cell is placed in a hypertonic solution. 





Plastid. Any of several DNA containing organelles found in plants and some protists that are involved in photosynthesis, starch storage and pigmentation. 





Pleiotropic. Refers to a gene having more than one affect on the phenotype of an organism. 





Polar covalent bond. A bond involving atoms that have a relatively strong tendency to grab electrons and atoms with a tendency to give up electrons. The premier example is water. The oxygen molecule has a strong tendency to take electrons and hydrogen has a strong tendency to give it electron up. The result is a molecule that is slightly negative on one side and slightly positive on the other side. 





Polar molecules are molecules in which one end has a positive charge, another end has a negative charge. Polar molecules can also arise from the presence of ions. 





Polygenic inheritance refers to a situation where a trait such as height or weight is controlled not by genes at a single locus, but by inputs from many loci. Many seemingly continuous phenotypic characteristics are controlled at least in part in this way. 





Polymer. A polymer is a large molecule made out of repeating molecular subunits. These subunits may be exactly the same as in cellulose which is made out of thousands of repeating glucose subunits, or they may be similar as in the case of proteins which are made out of slightly different amino acid subunits strung together like slightly different box cars of a train. 





Polymerases. A series of enzymes responsible for taking nucleotides and producing nucleic acids. DNA polymerase catalyses the formation of DNA during DNA replication. RNA polymerase is responsible for catalyzing the production of the RNA transcript during transcription.





Polypeptide. A series of many amino acids linked together by peptide bonds. Larger polypeptides are called proteins but to a large degree the terms are used interchangeably. 





Polyploidy. A situation where the cells of an organism have more than two of each kind of homologous chromosome. This is common in plants. The triploid(three copies of each chromosome) and tetraploid(four copies) are the most common forms of polyploidy 





Population A population is a group of organisms of the same species living in a well defined area. 





Portal system. Refers to two sets of capillaries connected by a vein as in hepatic portal system. 





Primary structure. A description of a protein solely in terms of the sequence of amino acids and the position of certain chemical bonds, usually disulfide bonds. Insulin is shown here. Note that it consists of two polypeptide chains: 


Chain 1 GLY- ILE -VAL- GLU -GLN -CYS -CYS -THR- SER -ILE -CYS- SER -LEU - TYR -GLN -LEU -GLU -ASN -TYR -CYS -ASN 


Chain 2 PHE -VAL -ASN-GLN -HIS -LEU -CYS- GLY- ASP -HIS -LEU- VAL- GLU- ALA -LEU- TYR -LEU- VAL- CYS- GLY- GLU- ARG -GLY- PHE -PHE -TYR - THR -PRO -LYS -THR 


Data from the Brookhaven Protein Data Base. 





Principle of Superposition The idea that in deposits of sedimentary rock the oldest deposits are on the bottom and the youngest deposits are on the top. This an important concept in dating the relative age of fossils and in reconstructing geological history. 





Prokaryotic cell. Refers to a cell that lacks a nucleus and other membrane bound membranes. Bacteria and archea are prokaryotes. Contrast with eukaryotic cell. 





Protein. A protein is a compound made from smaller molecules called amino acids. The amino acids are strung together by specialized chemical bonds called peptide bonds. Proteins serve many important functions in the organism. 





Protista. One of the currently recognized kingdoms of living things. The protista are single celled or primitively multicellular organisms, characterized by having membrane bound organelles and a true nucleus. Paramecium, Euglena, Amoeba, Stentor, Algae and Diatoms are representative Protists. The Protists are considered to be a catch all group for organisms that don't fit into the other kingdoms. 





Proton. A positively charged particle found in the nucleus of an atom. The number of protons in the nucleus of the atom is equal to the number of electrons surrounding the nucleus.





Punctuated equilibrium. Refers to the idea that the evolutionary history of species has long periods where no evolution happens interspersed with brief bursts of evolutionary change. 





Pure covalent bond. A chemical bond between two or more atoms that involves a more or less equal sharing of electrons among the atoms. Carbon is capable of forming large covalently bonded structures. 





Pyruvic acid(pyruvate). A three carbon organic acid that is a product of glycolysis. 








Q 





Quaternary structure. The fourth level of protein structure. This arises when different protein molecules come together to form a larger unit. For example, Hemoglobin actually is composed of four protein units. The ultimate in quaternary structure may be the microtubules in the cytoskeleton which are made of 10's of thousands of protein units, each unit being a molecule of a protein called tubulin. Actually each tubulin itself is composed of two protein sub units. So what do we call this "Quintary structure??" 





R 





Radial symmetry. A body plan in which the body parts originate from the central of the organism like spokes in a wheel. Star fish and jellyfish and among the creatures which share this type of symmetry. 





Recessive allele. An alternate form of a gene that has no obvious effect on the phenotype of a heterozygous individual. 





Recombination. A name given for one of any number of processes in prokaryotes and eukaryotes that serve to produce new combinations of genetic material already existing in individuals. Thus crossing over and independent assortment would be examples of recombination in meiosis. Sexual reproduction as a whole is a type of recombination. 





Reduction. The addition of electrons and often hydrogen ions to a substance. Contrast oxidation. 





Reflex. An automatic response to a stimulus consisting usually of a small number of steps, perhaps just a muscle twitch. A motor program as an elaborate sequence of automatic responses is become a common term. However, the distinction is not always clear cut. 





Releaser. A general term for a stimulus that triggers a fixed action pattern.





Reproductive success. Just as it sounds this term refers to the number of offspring an organism has. This is not the same as fitness which is reproductive success relative to the other members of the population. 





Respiration. This term has two uses: Cellular respiration refers to the oxidation of food stuffs to produce ATP. Respiration also refers to gas exchange (releasing Carbon dioxide and taking in oxygen)between the organism and the environment. 





Restriction enzymes. A class of enzymes found in bacteria that cut strands of DNA at sites determined by certain base sequences. In nature, these enzymes help the bacteria cope with and manipulate foreign DNA. These enzymes are important tools in genetic engineering because they help scientists isolate DNA fragments containing genes. 





Retrovirus. An RNA virus that uses an enzyme called reverse transcriptase to make a DNA molecule, sometimes called copy DNA, which then gets inserted into the host cell's genetic material. 





Reverse transcriptase. An enzyme found in retroviruses that enables the production of a DNA copy from the viral RNA. Since the usual flow of information in living things is from DNA to an RNA transcript these enzymes are called "reverse" transcriptase. 





Ribonucleic acid. A single stranded nucleic acid containing ribose and using uracil in place of thymine. Various RNA's are involved in protein synthesis and comprise the genetic material of certain viruses including the retroviruses. 





Ribose. A five carbon monosaccaride best known for its role as a component of nucleotides and the nucleic acid RNA. A related monosaccharide, differing by lacking an oxygen, is called deoxyribose. This sugar is found in DNA. 





Ribosome. A very small two part organelle containing RNA and proteins that is involved in the translation step of protein synthesis. In eukaryotic cells, ribosomes may be free in the cytoplasm or bound to the surface of the rough endoplasmic reticulum(Rough ER). 





Ribosomal RNA. The RNA found as part of the ribosome and that serve in part as a ribozyme involved in forming peptide bonds.





Ribozyme. An RNA molecule that serves as an enzyme. The Ribosomal RNA in the ribosome acts as an enzyme to catalyze the formation of peptide bonds during protein synthesis 





RuBP. Ribulose bi phosphate. A five carbon sugar with two phosphate groups that is the starting material for the Calvin cycle. Carbon dioxide is attached to this compound to form a six carbon unstable intermediate which breaks into two three carbon molecules of PGA. 





Rough endoplasmic reticulum(Rough ER). A network of membranous sacs connected to the nuclear envelope that is covered with ribosomes. Rough ER is a site for active synthesis and collection of proteins. 





S 





Saccharide. A saccharide is a simple sugar or compounds built from simple sugars. Saccharides consisting of one simple sugar unit are called monosaccharides. Those built from two sugar units are disaccharides. Those from more than two but not a whole bunch are oligosaccharides, and those saccharides built from many sugar units are called polysaccharides. Glucose and fructose are common monosaccharides. Linking these two together yield the common disaccharide, sucrose. Starch. Pectin and cellulose are common polysaccharides produced by plants. Glycogen is a polysaccharide produced by animals. All of these polysaccharides are polymers of glucose. 





Saprophyte(saprobe). A fungus or bacteria that feeds on the remains of other organisms. Decomposer. 





Saturated and Unsaturated. These terms refer to the number of available bonds for more hydrogens in a hydrocarbon or other organic compound. If the compound is saturated then all the available bonds are taken up by hydrogens and other atoms and there are only single bonds between the carbons. In unsaturated compounds, there are double bonds between at least two of the carbons which could be broken to add more hydrogens. Fats are typically saturated while oils are unsaturated. 





Science. Science is the systematic study of the natural world. Science involves the use of a systematic method called the Scientific method which has the following basic steps: Observation; question; hypothesis; prediction based on hypothesis; test(may involve experiment or more observations); conclusion(a judgment of the likelihood that the hypothesis is correct); communication to the outside world sufficient to allow others to repeat the test or build on the scientist's results This latter aspect allows for repeatability and gives science its relative objectivity. 





Secondary structure. For proteins refers to that aspect of a proteins three dimensional structure which is due to the geometry of amino acid bonding between adjacent amino acids and short range hydrogen bonding. Typical secondary structures are pleated plates and alpha helices. 





Second Law of Thermodynamics. The second law says that no process is 100% efficient because heat is always produced. Another way of stating this is that any process that does work produces heat. Still another way of stating this law is that in a closed system entropy tends to increase. 





Segmentation. An animal body plan in which the organism is subdivided into serially arranged units. Think of your back bone or even the bones in your hands as examples of segmentation. 





Self assembly. The concept that certain molecules can organize themselves spontaneously into more complex forms. The organization of protein folding and the phospholipid bi-layer are prime examples. 





Selfish behavior. Behavior that increases the organism's ability to survive and leave offspring while at best only incidentally benefiting other members of the same species.





Semi-conservative replication. Refers to the fact that each daughter molecule produced when DNA replicates has one of the original parent strands and one newly constructed strand.





Semi-permeable(selectively permeable). refers to a membrane that will let some material through and other other material. 





Sensory neuron. A neuron leading from a sensory receptor to the central nervous system and sending information from the receptor to the central nervous system. Sensory neurons may either link to a receptor or itself be a receptor at one end, as in some pain receptors. 





Sex limited. An aspect of the organism's phenotype that is only or usually expressed by one sex. For example pattern baldness runs in families but the women usually will not express it even if they have the correct genotype. Its typically only expressed in the males. Contrast sex linked. 





Sex linked. Sex linked traits are traits that are due to alleles found on the X chromosome. Thus color blindness is a recessive sex linked trait because if the male has an allele for color blindness it will be expressed in that male since he does not have another X chromosome potentially carried the dominant allele for normal vision. Note carefully that females can be color blind if they are homozygous recessive. If color blindness was really sex limited, it would restricted, say to males, regardless of the female's genotype with respect to color blindness. 





Shell. With reference to electrons the shell is an energy level. Roughly, the further the electrons are from the nucleus of the atom the more energy they have. Chemical properties of an atom are determined by the number of electrons in the outermost shell. 





Sign stimulus. A stimulus from the environment, especially from another organism, that causes an organism to exhibit a stereotyped set of instinctive behaviors. Often called a releaser. 





Siphonophora. These creatures are a group of organisms related to jellyfish, coral and sea anemones. While they superficially resemble jellyfish, each apparent organism is really a complex colony of multicellular organisms called polyps. The polyps each have their own specific function in the colony but are genetically identical to each other. 





Smooth endoplasmic reticulum(Smooth ER). A series of membranous networks involved in the final modification of proteins and the synthesis of lipids. Contrast rough ER. 





Social behavior. Behavior involving interactions with other members of the same species. There are different degrees of such interaction, thus even "solitary" animals such as tigers will exhibit at least some degree of social behavior, if only during mating. 





Sociobiology. The branch of biology that studies the evolutionary basis of social behavior. 





Sol. A mixture involving a solvent such as water and very large molecules or groups of molecules that are mixed into the solvent. The large groups of molecules are prevented from settling out by a combination of hydration shells and kinetic energy from the water molecules. A change in pH can cause these large molecules to settle out and not be available to the cell. A gel is similar but the molecules are in a mesh work which holds the solvent molecules in place. Think "Jello". 





Somatic. Refers to body. For instance, somatic cells refers to all the cells in the body except for the germ cells. 





Somatic nervous system. That part of the peripheral nervous system which is under voluntary control..ok more or less under voluntary control. Contrast autonomic nervous system. 





Solvent. A substance, usually a liquid or gas into which another substance will dissolve. The substance being dissolved is the solute and the two substances together is the solution. Obviously, such as in the cell solutions may be a mixture of many solutes in the solvent water. We are interested in these three terms because cells often operate at particular concentrations of solutes and water. 





Spatial learning. The ability of organisms learn relationships and perhaps solve problems in two or three dimensional space. Examples of this type of learning involve the navigational abilities of bees and birds as well as our abilities to get around in large cities. 





Speciation. The evolutionary processes by which new kinds of organisms evolve from preexisting kinds or evolve from currently existing kinds. 





Species. In biology a species generally taken to be either the lowest level of taxonomic classification or a group of interbreeding individuals that are reproductively isolated from other organisms. A species in biology is not a "kind" in Plato's sense of the word.





Species isolating mechanisms. Diverging behaviors, physical attributes, or habitat preferences found in closely related species that have the effect of preventing mating and or the production of offspring. Species isolating mechanism may be prezygotic or post zygotic. Pre-mating or post mating. 





Sphincter. A ring of smooth muscle that can close off a tubular structure such as an arteriole or part of the colon. 





Spindle. In mitosis and meiosis the microtubule assembly to which the chromosomes become attached. 





Spore. A resistant single cell. In plants the spores are products of meiosis produced on special leaves called sporophylls. The plant bearing the sporophylls is called the sporophyte. Spores that land in suitable habitat germinate and develop in Haploid plants called gametophytes. 





Sporophyte. In plants, a multicellular stage that produces haploid spores by meiosis. What we think of as a plant in everyday speech refers to the sporophyte stage of the plant life cycle. 





Stamen. The part of the flower that produces pollen. Basically a micro (or small) sporophyll. The stamen part where the pollen. grains develop is the anther. The narrow stalk supporting the anther is the filament. 





Starch. Any one of a number of polysaccharides produced by plants and other photosynthetic organisms as a means of storing excess carbohydrate. For example the white part of a potato consists of grains of starch stored in a specialized ground tissue. When the energy in the starch is needed by the plant, it is broken down to sucrose for transport and when the sucrose reaches the cells where it is needed it is converted to glucose and or fructose. 














Steroid. A class of lipids characterized by a four carbon ring structure. Male hormones(androgens) and female hormones(estrogens) are steroids as is cholesterol. Cholesterol is an important component in cell membranes, increasing the flexibility of the membrane. 





Stigma. The part of the pistil that receives the pollen grain. 





Stoma. In plants, the small pores located usually on the lower surface of leaves through which gas exchange and transpiration takes place. 





Stroma. The region inside the chloroplast, outside the grana, where the Calvin-Benson cycle of photosynthesis takes place. 





Style. The elongated part of the pistil just below the stigma. 





Substrate. In biochemistry, the substances being acted up by an enzyme. 





Surface tension. The tendency of water to behave is if it is covered by a semi-rigid film. 





Suspension. A mixture of a liquid and small particles that stay in the liquid rather than settling out because of kinetic energy of the solvent's molecules. Milk is a good example of a suspension. The cytoplasm of the cell is, at least in part, a suspension of various particles. 





Symbiosis. The living together in close association of two or more species. In some parts of the world symbiosis is used solely referring to a beneficial relationship, but the modern meaning is much broader. 





Sympatric speciation. The process by which new species evolve within the range of its parent species without any sort of geographical isolation. This type of speciation is well documented in plants where it typically involves polyploidy. Circumstantial evidence suggests that this mode of speciation may be important in certain groups of animals as well. 


T 





Taxis. A taxis is behavior consisting of a directed movement of the whole organism toward or away from a stimulus. 





Taxonomy. In biology, the science dealing with the classification and identification of organisms. 





Telomere. A region at the tip of a chromosome or chromatid that consists of repeating sequences of nucleotide bases. Telomeres are important because as chromosomes replicate, the telomere shrinks in size. In some cells and organisms the telomere is restored to its original length by an enzyme called telomerase. If a particular cell does not have telomerase, the cell can only undergo a set number of cell divisions until dying out. Scientists believe this process is related to the aging process of multicellular organisms including humans. 





Temperature. Temperature is really a way of measuring the average kinetic energy of all the molecules or atoms of the substance being studied. Temperature differs from heat in that heat is the total amount of kinetic energy in the substance being studied. For instance, two rooms may both be at 27 degrees Celsius, but if the second room has twice the volume, the room will contain twice the heat of the first room. 





Tertiary Structure. In proteins, the three dimensional folding of the protein due to hydrophobic and hydrophilic interactions with water. The protein chain's primary and secondary structure folds into a complex three dimensional shape. This shape is sensitive to the charge environment of the solution. A change in pH can, for instance, alter the shape of an enzyme activating it or rendering it inactive. 





Territory. An area containing a resource that is actively defended by an animal from other animals be they of the same species or in some cases of different species. Note that a territory is not the same thing as a home range in that a home range is where the animal may tend to roam. 





Test cross. A mating designed to tell if an organism with the dominant phenotype is homozygous or heterozygous(carrying a recessive allele). This is done by mating the individual with a homozygous recessive individual. Of course, this isn't often practical and today for many genetic systems there are biochemical tests which eliminate the need for test crosses. 





Tetrad. A group of four chromatids formed by the association of a pair of homologous chromosomes during prophase I of meiosis. 





Theory: A complex set of well tested assumptions, well tested hypothesis which guides the research within a particular area of science, leading to new hypothesis and predictions within that area of science. Examples of theories include the theories of relativity, quantum mechanics in physics, and the theory of evolution in biology. 





Thermophile. An organism that thrives at temperatures above those where life normally can be found. Usually 50 degrees Celsius or above. Some thermophiles in hot springs and in deep sea thermal vents live at near the boiling point of water. 





Thigmotropism. An orientation toward or away from a touch stimulus. Found in the tendrils of many vines. 





Threshold. The electrical potential across a neuron cell membrane that is just sufficient to trigger an action potential. 





Thylakoid. A flattened membranous sac that comprises part of the granum in a chloroplast. The pigment systems and electron transport systems for the light dependent reactions of photosynthesis are part of the thylakoid membrane. 





Tissue. A group of similar cells bound together by intercellular material that carry out a common set of functions. 





T Lymphocyte. Cells that form the basis of the cell mediated part of the immune system. These cells do not respond to free antigens in the blood stream and do not produce anti-bodies. 





Trachea. In vertebrates, the tube leading from the pharynx into the thorax where it branches to form the primary bronchi into the lungs. In insects and many other arthropods one of the air tubes that forms part of the insect respiratory system. 





Transformation. The incorporation of naked DNA into the cells of bacteria causing an alteration in the bacteria cell's phenotype. 





Translation. The process of taking the sequence of nucleotide triplets(codons) in a strand of messenger RNA and using that sequence to make a polypeptide. 





Translocation. The movement of organic compounds , especially sucrose, through a plant by means of the phloem tissue. 





Transpiration. Water loss by evaporation from a plant, especially through the stomates on the leaves. 





Transport Proteins. Proteins found in the membranes of cells and organelles that are responsible for the movement of many substances into the cell or to the outside of the cell. Sometimes these proteins are passive gateways for substances to diffuse into or out of the cell. Other transport proteins use energy to actively pump molecules into the cell or to the outside. 





Transposon. A segment of DNA capable of shifting from one position in the eukaryote genome to another. Often transposons code for enzymes that facilitate the transposon's movement. Sometimes called "jumping genes". 





Transcription. The process of making an RNA molecule based on a sequence of DNA nucleotide bases. 





Transducer. A structure, mechanical or biological that translates one form of energy into electrical energy. For instance the rods and cones in the eye are transducers that translate light into electrical energy. 





Transfer RNA(tRNA). A type of RNA that carries an amino acid at its back end and has the so called anticodon at its front end to complement the messenger RNA codons in translation. 





Triglyceride. A lipid synthesized from one glycerol and three fatty acid molecules. Includes what we call animal fats and vegetable oils. 





Tropism. A tropism is behavior consisting of an orientation toward or away from a stimulus. In contrast to a taxis, tropisms do not involve movement of the whole organism relative to the stimulus. 





Turgid. Swollen and firm from fluids. Used in reference to plants kept in a hypotonic solution allowing water to enter and swell the plant cells. 





U








Uniformitarianism. An important assumption in science that says that the physical laws that operate today have operated in the same manner in earlier times, back to close to the beginning of the universe. It does not mean that conditions have been unchanging in past times. 





Urea. The water soluble nitrogenous waste product of mammals and some other vertebrates that is formed by a combination of carbon dioxide and ammonia. Urea also has the distinction of being the first "organic" compound synthesized in the laboratory from inorganic sources. 





Ureter. The duct that carries nitrogenous waste from the kidney to the bladder. 





Urethra. The duct that carries nitrogenous waste from the bladder to the outside. 





Uric acid. A white, insoluble nitrogenous compound used to store or eliminate nitrogenous waste in birds and other egg laying organisms. 





V





Vacuole. In cells, a membrane bound organelle for containing material usually water. Important cells a large water filled central vacuole is important in water balance. 





Vascular tissue. In plants, one of the three main types of tissue, this tissue consists of tubes and associated cells which transport water and nutrients throughout the plant. 





Vesicle. Literally "small vessel". A small membrane bound sac for transport of material throughout the cell.





Vitamin. An organic molecule that cannot be produced by the body but is needed by the body in trace amounts. Vitamins come in two general types. The water soluble vitamins such as ascorbic acid(vitamin C) are often important coenzymes or components thereof. The lipid soluble vitamins have a broader range of functions. 








W





Wavelength. For light or sound, or other wave, the distance between one crest of the wave to the next crest. For visible light the wavelength is typically measured in nanometers(1 billionth of a meter). For longer wavelengths of light such as radio waves the wavelengths are measured in meters or longer. 





Wax. A lipid consisting of long chain fatty acids. Waxes are used by organisms to form water proof layers or structures. 








X 





X linked gene. A gene located on the X chromosome. See sex linkage. 





Xylem. In vascular plants, the Vascular tissue that conducts water and minerals from the roots to the leaves. 








Z 


Zygote. A diploid cell formed by the union of two gametes. Zygotes give rise to new multicellular organisms. 





Zygospore. In fungi, an encapsulated resistant zygote. 








