
Gene Expression Vocabulary And Concepts

Achievement Standard  91159 mentions each of the following words and concepts.
	Anticodon
	A group of 3 bases on tRNA that is complementary to a codon on mRNA

	Biochemical reactions 
	Many biochemical reactions occur in cells. Each one is catalysed by an enzyme that is coded for by a gene

	Catalytic role in living things.
	Of all of the proteins coded for by genes on chromosomes, many are enzymes that catalyse biochemical reactions

	Central dogma concept
	The idea that DNA carries the genetic code for making mRNA (transcription) which is used to make proteins (translation) which  determine the phenotype of an organism

	Coding strand 
	(In transcription) the coding strand is the DNA strand which has the same base sequence as the RNA transcript produced. It is NOT the template strand that is used to make mRNA

	Codons 
	A codon is a group of 3 bases on mRNA that codes for one amino acid.

	Complementary base pairing 
	In DNA, Adenine is complementary to Thymine (or Uracil in RNA) while Guanine is complementary to Cytosine.  A-T, T-A, (A-U, U-A),  C-G, G-C

	Degeneracy 
	This refers to the fact that in the genetic code some amino acids are coded for by more than one codon.
e.g. leucine is specified by UUA, UUG, CUU, CUC, CUA, CUG

	Deoxyribose
	The 5-carbon sugar present in DNA (Deoxyribonucleic acid)

	Environment effect on expression 
	The environment in which an organism may affect the expression of its genes. E.g. a plant grown in darkness is yellow with long stems. The temperature at which turtle eggs are incubated can determine the sex of the baby turtle.

	Environment effect on genotype 
	Factors in the environment such as some chemicals or radiation can damage DNA causing mutations. This may or may not affect phenotype.

	Enzymes 
	Enzymes are proteins that (alone or with co-factors) catalyse biochemical reactions (e.g. respiration, digestion). They lower the activation energy needed for the reaction to make it possible to occur at body temperature

	Expression
	A gene is said to be ‘expressed’ when it has a detectable effect. E.g. in a blue-eyed person the genes for blue eyes are expressed.

	Genetic code
	The genetic code is the set of rules by which information encoded in genetic material (DNA or mRNA sequences) is translated into proteins (amino acid sequences) by living cells. 

A gene consists of a sequence of bases on part of a DNA molecule in a chromosome. A group of 3 DNA bases is a triplet which codes for a group of 3 bases (codon) on the messenger RNA molecule it produces during transcription. There are 64 possible codon combinations that make up the genetic code. Most codons code for amino acids that make up proteins.

	Genotype
	The actual alleles (forms of a gene) present in an organism for a certain trait. E.g. RR, Rr, or rr for tongue rolling in humans

	Metabolic pathways
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Most phenotypes are a product of a series of biochemical reactions, each controlled by a different enzyme. An original precursor substrate is changed by an enzyme controlled reaction to an intermediate substance which may be acted on by another enzyme to make another intermediate substance and so on until the final product results in the phenotype. Mutations to the genes that produce the enzymes can result in a different phenotype. E.g.

	Monomers,
	The sub-units that make up a polymer. E.g. Nucleotides are the monomers of nucleic acids, amino acids are monomers of proteins.

	Mutagens 
	Agents that cause mutations e.g. radiation such as X-rays, chemicals such as tar in smoke.

	Mutations
	Changes to the DNA

	Nitrogenous bases
	Adenine, Thymine, Uracil, Guanine and Cytosine – part of a nucleotide in RNA and DNA.

	Nucleic acid
	Polymer of nucleotides E.g. DNA or RNA

	Nucleotide
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Monomer of nucleic acids. Have 3 parts: a 5 –carbon sugar (ribose or deoxyribose), a phosphate and a base (A, T, U, C or G)


	One gene ( one polypeptide 
	A theory proposed in the 1940s stated that each gene codes for one enzyme. It was amended to the one gene – one polypeptide theory since it was shown that genes code for polypeptides that may be enzymes but could also be structural proteins (or parts of proteins), hormones, or have many other functions.

	Phenotype
	The observable physical or biochemical characteristics of an organism, as determined by both genetic makeup and environmental influences. E.g. blue eye colour, tongue rolling, produces amylase in saliva.

	Phosphate
	One of the three subunits of a nucleotide (along with a 5-carbon sugar and a base).

	Protein synthesis 
	How proteins are made. Transcription of DNA code to make mRNA which is translated to make polypeptides which form proteins

	Proteins
	Polymers of amino acids which have many functions in living organisms.

	Redundancy 
	The genetic code is said to have redundancy as some amino acids are coded for by more than one codon (also called degeneracy)

	Ribose sugar
	The 5-carbon sugar found in RNA (ribonucleic acid)

	Structural role of protein 
	Some proteins are structural rather than enzymes or having other functions. E.g. keratin in hair and fingernails

	Template strand
	(In transcription) the template strand is the DNA strand to which RNA nucleotides temporarily bond make mRNA. It is complementary to the RNA produced (and to the coding strand)

	Transcription 
	First stage of protein synthesis. DNA is ‘unzipped’ by an enzyme. Complementary mRNA nucleotides temporarily bond to the template strand of DNA then the completed mRNA molecule separated and moves off to the cytoplasm.

	Translation
	Second stage of Protein Synthesis. An mRNA molecule attaches to a ribosome. As it moves along the ribosome, tRNA molecules bring amino acids in. Anticodons on the tRNAs temporarily bond to the codons of the mRNA. The amino acid is joined to the growing polypeptide chain then the tRNA detaches.

	Triplet
	A group of 3 bases on a DNA molecule that codes for a codon on mRNA that codes for a certain amino acid. E.g. the TAC triplet codes for the AUG codon which codes for the amino acid, methionine (AUG happens to be the ‘start codon’ which is at the beginning of every newly made polypeptide).
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