
Glossary 
The Exotic Vocabulary of Epigenetics 
 

Acetyl group: A small molecule with the chemical formula COCH3 and a negative 

charge. Acetyl groups can be attached to histones and other proteins, changing the 

protein’s shape and/or charge and thus affecting its functions. 

Amino acid: A molecule that serves as the building block of proteins. There are 20–23 

types of amino acid, depending on species. One part of the molecular structure is 

different in each type of amino acid; this part determines the charge and chemical 

properties of the molecule, such as whether it’s attracted to or repelled by water. The 

sequence of amino acids in a protein determines the shape, charge, chemical 

properties and functions of the protein. 

Cell: A self-contained living entity, which makes up humans and other complex 

organisms. There are many different specialized types, which are packed together to 

form tissues and organs. Each cell is surrounded by a membrane that controls which 

molecules can move in and out; it contains distinct structures, such as the nucleus and 

mitochondria (which produce the cell’s energy). 

Cell differentiation: The process by which a versatile stem cell produces the body’s 

specialized mature cells. It occurs through several rounds of mitosis: cells become 

gradually more specialized with each division until they are fully differentiated and 

can only produce copies of themselves. 

Cell division: A process during which a single cell divides into two. It is needed to 

replace dying cells that become damaged, infected with a virus, or reach the end of 

their lifespan. Excessive cell division can cause problems, including cancer; cell division 

is therefore very carefully controlled. 

Chromatin: A combination of DNA and the histones, scaffolding proteins, other 

proteins and RNAs that bind to it. 

Chromosome: The long strands of chromatin that comprise a genome. Different 

species possess different numbers of chromosomes. 

Codon: A sequence of three consecutive bases in an mRNA strand. Each codon 

specifies a single amino acid, although some amino acids are encoded by multiple 

codons. 

CpG island: A cluster of CpGs (a C base adjacent to a G base, linked by a phosphate 

group, p) close to the transcription start site of a gene. The 70% of genes that have a 

CpG island are generally more active than the 30% that lack such structures. 



Deoxyribonucleic acid (DNA): The molecule that carries genetic information from one 

generation to the next. DNA comprises long strings of molecules called nucleotides, 

each of which has a base, a sugar molecule called deoxyribose, and a phosphate group. 

The deoxyribose and phosphate molecules are identical in every nucleotide, but there 

are four different bases – adenine (A), cytosine (C), guanine (G) and thymine (T). Two 

strands of DNA with “complementary” sequences coil around each other in a double 

helix, with the bases pairing on the inside and the sugar and phosphate groups on the 

outside. A always pairs with T, and C with G. 

Epigenetic reprogramming: The removal and subsequent reestablishment of DNA 

methylation in embryonic cells. It first occurs early in embryonic development (week 

one) and affects every cell; the second reprogramming is restricted to the primordial 

germ cells and occurs in weeks ten to eleven. 

Epigenome: The total combined epigenetic modifications of the entire genome. Unlike 

the genome, which is essentially identical in every cell of an individual organism, the 

epigenome differs in different cell types, under different conditions. 

Gene: A section of DNA that codes for a specific RNA and/or protein. Genes usually 

consist of promoters (regulatory regions), exons (which code for amino acids), and 

introns (which are spliced out of the mRNA before protein translation begins). Genes 

sometimes overlap, so the same piece of DNA can contain more than one gene. 

Genome: The total DNA of a given cell or species. The human genome was sequenced 

by the Human Genome Project, completed in 2003. 

Heritability: The extent to which variation in a trait is determined by genes, usually 

expressed as a percentage. Most conditions are controlled by more than one gene and 

are affected by environmental factors, thus have a heritability score below 100%. 

Histone: A class of protein that binds closely to DNA, helping to pack it into the 

nucleosome structures that form the basic unit of chromatin. 

Histone variants: Non-standard versions of histone proteins, which have specialized 

functions and bind to DNA only under certain conditions, such as when the DNA is 

damaged and needs to be repaired. 

Imprinting: The epigenetic phenomenon by which some genes are transcribed from 

only the maternal, or only the paternal, chromosome, in some or all cells. 

Induced pluripotent stem cell (iPS cell): A stem cell that has been artificially created 

from a fully differentiated mature cell in a laboratory. 

Long non-coding RNA (lncRNA): An RNA strand at least 200 bases long that doesn’t 

code for a protein. Among various functions, lncRNAs act as guides to connect proteins 

to each other and to specific locations in the genome; determine which epigenetic 

modifications should be added to which pieces of DNA; and mop up miRNAs so that 

they can’t bind to mRNAs. 



Meiosis: The specialized type of cell division that creates egg and sperm cells. Meiosis 

consists of DNA replication followed by two rounds of cell division, creating four cells 

that each contain half the amount of genetic material as the original cell. Genetic 

recombination between paired chromosomes occurs before the first cell division, 

shuffling the genes to give each egg or sperm cell a unique genome. 

Messenger RNA (mRNA): An RNA strand that codes for a protein. A molecular cap and 

a string of A bases help the translation machinery convert the sequence of mRNA 

codons into the corresponding amino acid sequence. 

Methyl group: A small molecule with the chemical formula CH3 and a neutral charge, 

which can be attached to DNA, histones and other proteins (a process known as 

methylation), changing the molecule’s shape and thus affecting its functions. DNA 

methylation silences gene transcription. 

MicroRNA (miRNA): A 19–24 base RNA strand that can bind to complementary 

sequences within mRNAs and that prevents protein translation by either physically 

blocking the translation machinery from accessing the mRNA or by triggering the 

destruction of the mRNA strand. 

Mitosis: Standard type of cell division, consisting of DNA replication followed by a 

single cell division, creating two cells that each contain the same amount of genetic 

material as the original cell. No genetic recombination occurs. 

Molecule: A discrete chemical structure formed by a combination of atoms of the 

same or different types. 

Nucleosome: The basic unit of chromatin, consisting of DNA coiled around 8 histone 

proteins. Adjacent nucleosomes are linked by a DNA sequence bound by a single 

protein. 

Nucleus: A compartment inside most cells, surrounded by a membrane and containing 

the cell’s chromosomes plus certain proteins and RNAs. Different regions within the 

nucleus specialize in different functions, such as gene transcription. 

Phenotype: The observable characteristics of an organism, such as height, eye colour 

and hair colour. The visible result of an individual’s combination of genes (their 

genotype) and environmental influences. 

Primordial germ cells: The cells within the developing embryo that, after cell 

differentiation, produce the egg or sperm cells. 

Protein: A large molecule comprising a string of amino acids with diverse functions: 

some are structural, others perform and control chemical reactions, others fight 

infection. The protein’s unique shape and chemical properties determine which 

molecules it can bind to and what functions it can perform. 

Receptor protein: A protein that binds specifically to one type (or family) of molecule. 

It usually changes shape when it binds to this molecule, triggering downstream 



changes in protein-protein binding and other phenomena. There are receptor proteins 

for external molecules, such as those absorbed from food and the environment, and 

for internally-produced molecules, such as hormones. 

Recombination: A process by which, prior to the first cell division during meiosis, the 

parents’ maternally- and paternally-derived chromosomes swap pieces of DNA, 

resulting in a hybrid chromosome which is passed to the resulting egg or sperm cell. 

Repetitive DNA: Short DNA sequences that appear multiple times in the genome. 

Some repeats cluster together, while others are interspersed throughout the genome. 

Most repetitive DNA is silenced by epigenetic mechanisms, but some escape these 

controls, because their functions are useful to the cell, through chance or because 

they are reactivated in cancerous and other abnormal cells. 

Ribonucleic acid (RNA): RNA is similar to DNA, except that ribose, instead of 

deoxyribose, is the sugar component of each nucleotide; the uracil (U) base is used 

instead of T; and it can exist as a single strand. RNAs serve many functions in the cell, 

from messenger RNAs to regulatory RNAs. 

Signalling cascade: A molecular process by which the binding of a molecule to the 

corresponding receptor protein triggers a series of reactions, resulting in a change in 

gene activation patterns. The signal is passed from protein to protein via molecular 

changes to the shape and/or function of each protein in the cascade. 

Stem cell: An undifferentiated cell with the ability to produce different types of 

differentiated cells. The most versatile stem cells (“totipotent”) exist in the earliest-

stage embryo and can produce all the mature cells of the embryo’s body plus the 

placenta; “pluripotent” stem cells can produce all cells except the placenta; 

“multipotent” stem cells can produce a limited set of cell types within one specific 

type of tissue – e.g. multiple types of blood cell. When a stem cell divides it typically 

creates one exact copy of itself (a process called self-renewal) and one cell that will 

differentiate into either a less versatile stem cell or a mature cell. They are active 

throughout embryonic development and into our adult lives. 

Transcription: The production of a complementary RNA strand from a DNA template. 

Transcription factor: A protein that interacts with DNA and other proteins to either 

activate or repress transcription. Some TFs are are necessary for the transcription of 

every gene; others are produced only in certain cell types, at particular stages of 

embryonic development, or in response to specific signalling cascades. 

Transfer RNA (tRNA): Involved in the translation of mRNAs into proteins, each tRNA 

strand is about 75–90 bases long and folds into a cloverleaf secondary structure. 

Translation: The process by which the gene’s code, carried in the mRNA strand, is 

converted into a specific sequence of amino acids, producing a protein. 

Zygote: The single cell produced when an egg cell is fertilized by fusing with a sperm 

cell. The zygote divides by mitosis to produce a two-cell embryo. 
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