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A

activator:  Regulatory protein; stimulates DNA expression by binding to specific

     DNA sequence.

adenine (A):  Purine base in DNA and RNA: also base in ATP.

alcohol: Organic compound with one or more hydroxyl groups.

alpha (α) helix:  Helical conformation of a polypeptide chain with maximum 

     intrachain hydrogen bonding.

amino acid:  An α amino substituted carboxylic acid; a polypeptide building block: 

     structure R-CHNH2-COOH, where R is a distinguishing residue.

amino group:  Chemical group [-NH2].

anticodon:  Specific sequence of 3 bases on tRNA molecule that are  

      complementary to the codon for an amino acid in mRNA.

antiparallel:  Arranged in opposite directions; e.g. strands of DNA double helix

-ase:  Suffix designating an enzyme; prefix is usually name of substrate; e.g. the 

      enzyme peptidase degrades polypeptide to amino acids.

atom:  ("without cutting") Smallest particle of an element that retains the 

      “characteristics of the element".

ATP:  Adenosine triphosphate modified RNA adenine nucleotide that temporarily stores energy required for cell activities; an immediate energy source.

B

base pair:  In nucleic acids, two complementary nucleotides (bases); cytosine 

     and guanine (CG); adenine and thymine (AT); adenine and uracil (AU).

basic:  Refers to solution with pH >7.

Biochemistry:  Study of the structures, properties, functions and chemical 

     reactions of biological substances.

Biotechnoloqy:  Application of knowledge and techniques derived from studies of 

     genes, molecules and cells of living systems.

blotting, Southern blot:  Technique to detect DNA (or RNA) by blot-transfer; DNA 

     bands carried, in register, by buffer from gel to special filter paper that binds

     DNA so display can be analyzed by one of several techniques. 

[Southern blot: Method used to transfer ssDNA from gel to nitrocellulose filter.]

bp.:  Abbreviation for base pair; two complementary bases.

Buffer:  Chemical solution which maintains a constant pH and ionic strength.

C

CaCl2:  Calcium chloride: used in procedure to insert genetically altered plasmid

     DNA into E. coli. Salt presumably alters the structure of E. coli cell wall so 

     DNA gets into the cell.

cAMP:  Cyclic adenine monophosphate; intracellular hormone; for extracellular

     hormones, a "second messenger" to stimulate specific cell reactions.

cancer cell:  Transformed cell capable of immortal, uncontrolled growth.

catalysis, catalytic:  Refers to enzymatic reactions; increasing the rate of specific 

     chemical reactions.

cDNA:  Cloned DNA; multiple copies of DNA made by recombinant DNA cloning

cell: The smallest living unit (μm dimensions) that retains all the properties of 

     living systems.

cell membrane:  Lipid bilayer surrounding cell; also called plasma membrane.

“Central Dogma”:  Information flows from DNA to mRNA to protein synthesis.

centrifuge:  Instrument used to separate heavier from lighter components of a

     liquid suspension by spinning at high speeds.
centromere:  The DNA portion of a chromosome that holds the two double 

     helices together after DNA replication.

chemical bond:  Electrical force between atoms that holds them together.

chimpanzee:  Intelligent ape; one in 8000 bp different from human DNA

chirality:  A property of molecules that denotes left or right handed structure.

chromatin:  Supramolecular assembly of DNA and proteins; condenses during 

     cell divisions to make mitotic chromosomes.

chromosome:  Condensed form of chromatin into structures that are visible under 

     the light microscope during cell division; a single molecule of DNA and  

     associated proteins.

cis:  In molecular geometry, on the same side; trans, on the other side.

classical genetics:  The study of inheritance from data on inherited traits and 

     familial features; as opposed to study of DNA and molecular genetics.

clone:  Population of genetically identical cells derived from a single original cell.

cloned DNA:  cDNA; multiple DNA copies made by recombinant DNA techniques

code:  Systematic arrangement of chemical groups that represent a message.

codon:  3 adjacent nucleic acid bases (triplet) that specifies one amino acid or a 

     start or stop signal in DNA and RNA.

cohesive:  Sticking or holding together.

competent:  Refers to host cell that accepts and expresses inserted gene.

complementarity:  The "fitting together" of 2 molecules or parts of molecules as a 

     result of their 3 dimensional shapes and bonding patterns.

configuration:  Molecular structure and arrangement of its parts; e.g. geometrical 

     isomers that cannot interconvert without breaking covalent bond(s).

conformation:  Overall 3 dimension shape; specifically, groups assume different

     positions in molecule without breaking covalent bonds.

cosmid:  Plasmid with COS site; vector; forms from two ends of λ phage

     chromosome.

covalent:  Refers to strong, chemical bonds between atoms sharing the same

     number of electrons.

Crick, Sir Francis H.C.:  (1916-); Br. biochemist; co-discovered molecular   

     structure of DNA.

crossing over:  Recombination of chromosomal segments, common during 

     meiosis.

cycle:  The interval of time after which a regular event is repeated.

cyclic compound:  A molecule with atoms arranged in a ring or closed chain 

     structure; also called a ring compound; aromatic.

cytosine (C):  Pyrimidine base of DNA and RNA.

cytoskeleton:  Cellular framework of fibers and microtubules fostering internal

     molecular transport and cell movement.

D

Darwin, Charles R.:  (1809-1882); Br. naturalist; put forth theory of evolution by 

     natural selection; published "On the Origin of Species", 1859.

deoxyribose:  Pentose (5 C) sugar, a ribose lacking one O atom; found in DNA

    nucleotides.

differentiation:  Refers to cells becoming specialized  in structure and function

diploid:  Cell  that contains two haploid (single) sets of chromosomes, one single 

     set from each parent.

disulfide bond:  Covalent bond between two S atoms (-S-S-); forms intra or inter 

     polypeptide chain bonds.

diversity:  Quality of being different, distinct; variety in form or function.

DNA: deoxyribonucleic acid:  Repository of genetic information in cell.

DNA code:  The designation of one amino acid (of 20) by 3 consecutive bases on 

     one DNA chain; the genetic code.

domain:  Refers to structural region of a protein; may include a helices, 3 sheets 

     and polypeptide chains.

double helix:  Molecular structure of DNA in which the 2 complementary chains of 

     nucleotides are coiled around one another and H bond in the center.

Drosophilia:  Genus name for common fruit fly; D. melanogaster is often used for 

     genetic investigations.

dsDNA:  Double stranded DNA molecule; the DNA double helix.
E

E. coli:  Escherichia coli. Rod-shaped bacterium used for genetic research.

EcoRI:  Restriction enzyme from E. coli; cuts dsDNA at sequence G↓AATTC

electrophoresis:  Movement of charged particles in a liquid or gel in response to 

     an electric field

elute:  To separate desired substance from remaining material by differential 

     solubility; e.g. dissolve DNA out of band(s) in an electrophoresis gel

embryo:  An organism in its early stages; in humans, fertilized egg to pre-fetus.

encode:  The information incorporated in DNA as a chemical message.

endocytosis:  Invagination of plasma membrane to import substances into cell

endonuclease:  Restriction enzyme; cleaves dsDNA at specific base sequence.

endoplasmic reticulum (ER):  Extensive organelle composed of membranes that

     compartment the cell and from channels for molecular transport.

environment:  The physical, chemical and biological conditions surrounding 

     something.

enzyme:  A large, complex molecule, usually protein but also RNA, that speeds 

     the rate of a reaction by lowering the activation energy.

epithelial cells:  Line cavities; cover body; divide continually during lifetime

ethidium bromide:  Chemical used to make DNA bands in electrophoresis gel 

     visible under ultraviolet light; intercalates DNA bases.

eukaryote:  Cell containing true nucleus with multiple chromosomes and 

     surrounding double membrane; many membrane bound organelles present in 

     cytoplasm; distinguished -from prokaryote.

evolution in general:  Usually gradual process in which something changes into a 

     qualitatively different form; direction is generally toward a more complex or 

     sophisticated form; process results from selective pressure operating on 

     random or intentional change. In living organisms, change is by random 

     mutation (error) of DNA, and selective pressure is by the natural environment. 

     In genetic engineering, change is intentional by introduction of selected DNA, 

     and the range of natural environment may be restricted.

exocytosis:  Movement of substances from cell interior to extracellular space by 

     evagination of cell membrane.

exon:  The segment of a gene retained during mRNA processing and translated 

      (expressed) as a specific domain of a protein; intervening introns are transcribed but excised in mRNA processing and thus not translated.

expression, gene expression:  The production of a protein or functional RNA 

       molecule encoded in DNA.

F

fertilized egg:  Result of union of chromosomes of sperm with egg cell; zygote.

fibroblasts:  Actively dividing cells that form connective tissue fibers by 

     elaboration of collagen.

fission:  Asexual reproduction; division of organism into two organisms as in

     prokaryotes and in mitochondria.

G

G1 G2 Phases:  G = gap. Intervals before and after S Phase in cell cycle.

gamete:  Sex cell; sperm or egg; haploid (1/2 chromosome number of somatic 

     cell)

gel:  Semi-solid, jelly-like material; agarose gel used in electrophoresis.

gel electrophoresis:  Separation of DNA segments, RNA segments, proteins and 

     other molecules on basis of mobility in an electric -field maintained across an 

     agarose gel.

gene:  The sequence(s) of bases on the DNA chain that codes for a single, 

     specific polypeptide chain or RNA molecule.

gene hopping:  A form of naturally occurring recombinant DNA.

gene library:  A collection of DNA fragments in which every gene of a particular 

     genome is located in at least one fragment.

Genentech:  The first genetic engineering company formed 1977.

gene replacement:  Substitution of a gene, or part of a gene, by another.

gene switching:  Naturally occurring recombinant DNA.

genetic code:  Table of codons and the amino acids which they code.

genetic engineering:  Manipulation, control or invention of genes and genetic 

     recombinations in the laboratory.

genetics:  Study of the mechanisms of inheritance.

genetic technology:  Laboratory techniques for gene manipulation.

genome:  The genetic constitution of an organism; all the genes in the nucleus or 

     nucleoid of a cell.

genotype:  The genetic constitution of an organism.

G Phase:  Growth Phase or Interphase in cell reproduction cycle; time of active 

     protein synthesis

guanine (G):  Purine base of DNA and RNA.

gyrase:  Enzyme that unwinds DNA double helix.

H

haploid:  Cell containing one set of chromosomes; e.g. sperm or egg.

helix:  A coil with a constant diameter along its length and a constant angular turn 

     (a stretched "slinky").

helix-turn-helix:  Protein architecture that binds dsDNA by two α-helical arms at a

     specific angle.

Hind III:  Restrictioft enzyme -from H. influenzas', recognition sequence

      A↓AGCTT; λ DNA has 6 such cleavage sites; pBR322, one cleavage site.

histones:  In eukaryotes, the 5 basic proteins associated with DNA in 

     chromosomes and chromatin.

host:  Cell or organism harboring -foreign DNA, naturally or by manipulation in 

     the laboratory.

hybrid:  Refers to recombinant DNA sequences from two different species; also 

     to double helix of RNA and DNA.

hydrophilic:  Refers to polar molecules or groups that are soluble in water.

hydrophobic:  Refers to nonpolar molecules or groups that are insoluble in water

I

imino acid:  Proline; not strictly amino acid; causes bend in polypeptide chain.

inducer molecule:  Protein which binds to and causes release of repressor 

     protein bound to DNA operator site.

inheritance:  Transmission of genes to offspring.

initiation codon:  AUG (mRNA) signals beginning of transcription and methionine.

inorganic:  Involving neither the substances nor the products of living systems; 

     e.g. minerals and salts.

interphase:  Interval in cell cycle between cell divisions when cell doubles

     cytoplasmic content and DNA replicates.

intron:  Part of gene that is transcribed to mRNA but excised before translation 

     and thus not expressed.

invertebrate:  Animal without a backbone or spinal column; e.g. worm, clam, fly.

ion:  A charged particle.

ionic bond:  Attraction between two ions because of their opposite charges.
K
karyotype:  Photograph or other display of chromosomes at mitosis.

killer T cell:  Cytotoxic T lymphocyte; lyses target cells.

kinetochores:  Unknown structures at centromere regions of chromosomes that 

     attach to spindle fibers during cell division.

Kornberg. Arthur:  (1918 -   ); Enzymologist; discovered enzymes and 

     mechanism of DNA replication.

L

λ phage (Lambda):  Bacteriophage that infects E.coli, used as a vector in genetic 

     engineering.

latent:  Quiescent; present but not active or in evidence.

ligand:  Ion or molecule bound to a protein or other kind of molecule.

ligate:  To bind two strands of DNA, end to end.

lyse:  To separate, burst, take apart, dissolve.

M

macromolecule:  Large, complex biological molecule.

mammal:  Vertebrate animal with hair, mammary glands and internal 

     nourishment of offspring.

meiosis:  Two nuclear divisions that result in four cells (gametes), each with half 

     the number of chromosomes as the original cell.

membrane (cell, plasma):  Supramolecular assembly of lipids in bilayer, 

     surrounding cell and many organelles.

meme:  Cultural unit of inheritance, as opposed to genetic unit of inheritance.

Mendel, Gregor J.:  (1822-1884); Austrian monk; founded science of genetics.

metaphase:  Stage of mitosis when chromosomes align along equator of spindle.

MHC:  Master histocompatability complex (HLA in humans); multiple genes on 

     chromosome #17 which program 20 or more proteins called complement; 

     necessary for self recognition; also contains gene for protein which complexes 

     epitope for presentation to T cell by macrophage.

microorganism:  Life form too small to be seen by naked eye; e.g. bacterium.

mitosis:  Nuclear division that results in two cells with identical chromosomes.

molecule:  The bonding of 2 or more atoms in the ratio of small whole numbers to 

     form a stable association or unit.

monoclonal antibodies (MABs) :  Homogeneous specific Ab from hybrid of 

     myeloma cells and lymphocyte cells of immunized animal.

M Phase:  Mitosis stage of cell cycle; nuclear and cytoplasmic divisions occur.

mRNA:  Messenger RNA; RNA molecule that carries, by complementary bases, 

     the genetic message from DNA to ribosomes.

mutable, mutation:  The ability to be changed permanently; characteristic of DNA 

     because its code can be changed by chemical or physical means.

N

natural selection:  Selection of survivors by "natural" forces in environment, not 

     by directed breeding.

neuron:  Nerve cell; integrates electrochemical impulses; site of non-reproducible 

     memory; do not divide when mature.

nicking enzyme:  Cuts one strand of dsDNA.

Nirenburg, Marshall:  Am. biochemist; co-discovered genetic code.

Northern blot:  whimsical term for Southern blot adapted to analysis of RNA; run 

     RNA on the gel, transfer to filter and hybridize with DNA or RNA probe.

nucleic acid:  DNA or RNA, single or double stranded.

nucleolus:  Concentration of ribonucleic acid (RNA) in eukaryotic nucleus; 

     associated with synthesis of ribosomal RNA and ribosome construction.

nucleoside:  A nucleic acid base bonded to a 5-carbon sugar.

nucleotide:  A phosphorylated nucleoside.

nucleus:  Organelle about 1/4 size of the cell bounded by double membrane with 

     pores; contains nucleoplasm, nucleic acids, proteins, free nucleotides and 

     other biomolecules.
O
oligo:  Few; 2 or more.

oligonucleotide ("oligos"):  A short segment of DNA used to screen a gene 

     library; sequence may be determined from the known amino acid sequence of 

     the protein coded by the gene being sought.

oncogene:  Gene that produces cancer; closely related to normal cellular gene.

operator site:  In prokaryotes, DNA location which activates many genes at once.

operon:  In prokaryotes, cluster of genes controlled by one operator site.

ORI:  Origin of replication; site on DNA where replication begins.

organ:  Functional combination of tissues; e.g. stomach, heart, brain.

organic:  Pertaining to carbon compounds; designating biochemical substances 

     or products of living systems.

organism:  The total individual; e.g. plant, animal, bacterium, yeast, cell.

P 

pBR322:  Altered plasmid DNA vector engineered to be cloning vehicle; also 

     yields DNA fragments of known lengths to serve as standard for unknown 

     DNA in gel electrophoresis.

pH:  Exponential measure of H+ ion  concentration; pH 7 is neutral.

phage:  Short name for bacteriophage.

phenotype:  The observable physical or chemical characteristics of an organism.

plasmid:  Extrachromosomal, small DNA molecule; usually circular; replicates 

     independently; used as vector in genetic manipulation techniques.

polycistronic transcript:  mRNA transcript of all genes in a cluster; polygenic.

polymer:  Compound of high molecular weight; consists of many linked, often 

     repeating, simple chemical units.

polymerase:  Enzyme linking units to form polymer chain; e.g. RNA polymerase.

polynucleotide:  DNA or RNA strand made of many linked nucleotides.

polypeptide. chain:  Long, unbranched chain of amino acids linked by peptide 

     bonds

polyribosome:  Two or more ribosomes in a row translating the same mRNA 

     message.

polysaccharide:  Polymer of monosaccharides.

polysome:  Alternate term for polyribosome.

post translational modification:  Alteration of R groups of amino acids after the 

     protein has been synthesized.

potential:  Referring to voltage difference, measured in mV, of electrical force 

     across a membrane.

primary protein structure:  DNA directed sequence of amino acids in a protein.

probe:  To detect a gene by use of complementary DNA or RNA to base pair with 

     the gene.

prokaryote:  Simple cell with no nucleus and no membrane bound organelles; 

     has nucleoid (chromosome area) and ribosomes; e.g. bacteria, E. coli .

promoter:  A DNA sequence which binds RNA polymerase to initiate 

     transcription.

protein:  Macromolecule constructed of a polypeptide chain which has a specific 

     amino acid sequence and molecular weight.

purine:  Nitrogenous heterocyclic compound of fused pyrimidine and imidazole 

     rings forms nucleic acid bases, adenine and guanine.

pyrimidine:  Ring compound with C and N; forms nucleic acid bases; thymine,

     cytosine and uracil.

Q

quaternary protein structure:  The 3D structure of a protein containing multiple 

     polypeptide chains.

R

radioactive:  Spontaneous emission of particles or energy by unstable atomic 

     nuclei; e.g. radioactive probe, radiolabeled DNA or RNA, used to detect gene

     location in gene library.

RBC:  Red blood corpuscle (when mature, not a cell since it has no nucleus).

receptors:  Specific proteins on cell membrane surface act to recognize and bind 

     other cells or specific chemical agents.

Rec DNA or rec DNA:  Short term for recombinant DNA.

recombinant DNA:  DNA formed by joining segments of DNA into new

     combinations; occurs naturally or in laboratory.

recognition sites:  Specific chemical groups recognized by a protein; also,

     epitope on antigen recognized by antibody.

redundancy:  Duplication; e.g. in genetic code: one amino acid may have more

     than one codon.

replication:  The doubling of DNA whereby 2 double helices are produced, each

     of which is composed of one old (original) DNA chain and one new (newly 

     synthesized) DNA chain.

replication site:  Location in DNA where doubling begins; one in bacterial 

     genome; many in eukaryotic genome.

replicon:  A DNA sequence containing a site or origin of replication.

replisome:  Entire DNA replicase system with 20 or more enzymes, other factors.

repressor:  Protein attached to operator site on DNA; blocks transcription of

     genes.

reproduction:  Sexual or asexual generation of offspring.

restriction endonuclease:  Restriction enzyme.

restriction enzyme:  Enzyme that cuts double stranded DNA helix at specific base 

     sequence; important tool in genetic technology.

restriction point (R):  Time in late G1 phase when cell is committed to proceed to 

     M Phase and divide.

ribose:  Pentose sugar; constituent of RNA and ATP.

ribosome:  Supramolecular assembly of RNA and protein; largest (250 A) 

     molecular complex in cell; site of protein synthesis (translation).

ribozyme:  RNA enzyme.

RNA, ribonudeic acid:  Found in nucleus and cytoplasm; a chain of 

     ribonucleotides, each made of a ribose, a phosphate and a pyrimidine or 

     purine base; uracil but not thymine; many diverse functions.

rRNA:  Ribosomal RNA; synthesized in nucleolus; constituent of ribosomes.

S

Sanger, Frederick:  (1918-  ); Br. biochemist; first to find sequence of amino acids 

     in a protein (insulin) and sequence of nucleotides in a virus (øX174); 

     developed “dideoxy” chain termination method of DNA sequencing, won two 

     Nobel prizes.

screening:  Refers to seeking and finding particular gene(s) in a gene library.

secondary bonds:  weak chemical bonds that help stabilize proteins and other

    complex structures; effect is additive.

secondary protein structure:  Polypeptide forms α helix or β sheet; stabilized by 

    H-bonding.

sequence:  Consecutive order or arrangement; e.g. order of bases in DNA and 

    RNA or ammo acids in a protein.

sequencing:  Determination of order of nucleotides in ssDNA or RNA or of amino 

    acids in a protein.

sex:  Combining two DNA sources in reproduction.

site:  Region of enzyme that binds substrate (active site) or control molecule 

    (allosteric site); region on any protein that specifically binds another molecule.

size fractioning:  Segregation of DNA fragments by length (kb), using 

    centrifugation or electrophoresis.

solvent:  Liquid that is capable of dispersing and dissolving another substance.

somatic:  Refers to body cells or parts, as distinct from sex cells.

somatostatin:  Growth hormone, 14 amino acids long; human gene expressed 

     when inserted into E. coli.

Southern blot:  Blotting method used to transfer ssDNA from gel to nitrocellulose 

    filter in register.

species:  A group of organisms of the same genotype; capable of interbreeding.

sperm:  Male sex cell; haploid gamete; has one or more flagella.

S Phase:  Period of DNA synthesis in cell cycle.

spindle:  During mitosis, microtubule structure to which centromeres attach.

splice:  To join two DNA segments end to end.

ssDNA:  Single stranded DNA molecule.

stability (of molecules):  Not easily decomposed, degraded nor modified 

    chemically; persistence of molecular integrity. 

T

T cell:  Another name for T lymphocyte.

technology:  Application of scientific knowledge to objectives of industry.

template:  A three dimensional pattern used as a standard guide in manufacture; 

     e.g. in cell, ssDNA is template for RNA synthesis by RNA polymerase.

termination codons:  UAA, UAG, and UGA in mRNA; signal end of polypeptide

     chain.

tertiary protein structure:  Globular, irregular conformation of polypeptide chains; 

     surface pits and projections; specific structural sites.

therapy (gene):  Alteration, excision or splicing of genes or parts of genes to cure 

     or alleviate genetic disorder.

thymine (T) :  Pyrimidine base of DNA.

tissue:  Combination of cells with similar structure and function; e.g. nervous 

     tissue, bone tissue.

T lymphocytes:  white blood cells; produce antigen receptors on their surfaces 

     that recognize and bind foreign cells or parts of foreign cells.

topological:  Refers to molecules acting at a specific time and place in 

     embryological development.

trait:  Feature or characteristic of phenotype; expression of inherited gene(s).

transcription:  Synthesis of mRNA on DNA template.

transfection:  Transformation of a host cell with DNA from a virus; i.e. viral DNA is 

     infectious and can cause production of more virus particles.

transformation   Modification of E. coli or other microorganisms by insertion of 

     exogenous DNA; host is transformed.

translation:  Conversion of genetic information in mRNA to sequence of amino 

     acids in protein synthesized in ribosomes.

trigger protein:  In cell reproduction cycle, unstable protein that stimulates cell 

     proceed to M Phase and to divide.

tRNA:  Transfer RNA; tRNA molecule binds specific amino acid and, by 

     complementarity, binds to mRNA on ribosome; positions amino acid in 

     DNA-directed sequence in protein synthesis.

U

ultraviolet radiation (UV):  Light radiated at wavelength range of 2000-4000 A; 

     photon energy matches covalent bond energy.

uracil (U):  Pyrimidine base of RNA; not found in DNA.

V

virus:  Particle made of RNA or DNA enclosed in protective coat, usually protein

viscous:  More or less thick, flow-resistant liquid.

W

Watson, James D.:  (1928 - ); Am. biologist; co-discovered DNA structure.

wells:  Tiny depressions in gel filled with microliter (μL) sample amounts for 

     electrophoretic analysis.

Wöhler, Friedrich:  (1800-1882) German organic chemist; synthesized urea, a 

     biochemical, in the laboratory. Founded science of biochemistry; challenged 

     "vitalist" theory. Name engraved on Goessmann Laboratory.

X

x ray diffraction:  The study of crystal formations to determine molecular and 

     atomic structure, using x-rays (high energy photons with wavelengths ranging 

     from (0.05 A to 100 A); x-ray crystallography.

X, Y chromosomes:  Sex chromosomes; in humans, XX is female and XY, male.

Y

yeast:  Fungus; eukaryotic, unicellular; genus Saccharomyces; can reproduce by 

     budding; used commercially in baking and brewing; model laboratory 

     eukaryotes.

Z

zygote:  Fertilized egg; diploid cell resulting from union of male chromosomes 

     and egg cell.

Reference:  Words and definitions for this glossary taken with permission from: MyDNA GLOSSARY Fall 2001

Many thanks to Dr. Marie A. Fitzgerald and Dr. John E. Fitzgerald for writing this glossary and making it available to the MyDNA students! 
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