Cell:  
a structure bounded by a plasma membrane, containing cytoplasm and organelles.

Partially permeable:  
a membrane that allows a controlled trafficking of materials across in both directions.

Cytology:  
the study of cells.

Golgi apparatus
a stack of flattened sacs (cisternae), which collect, process and modify molecules, for example proteins from the rough endoplasmic reticulum.

Organelle:  
a functionally and structurally distinct part of a cell.

Mitochondria
carries out the latter stages of aerobic respiration – making ATP (adenosine triphosphate), and are also involved in the synthesis of lipids.

Plasma membrane:
a thin structure that controls the trafficking of substances in and out of the cell and some organelles.

Centriole
formed from a ring of microtubules – used to grow spindle fibres for nuclear division.

Nuclear envelope
the outer membrane (double) of the nucleus, which controls the ins and outs of substances.

Chromatin
the loosely coiled state of chromosomes during interphase

Nucleolus
where ribosomes are manufactured – using the information from its own DNA.

Cytoplasm
an aqueous material, varying from a fluid to a jelly-like consistency, which holds organelles in suspension.

Compartmentalisation
the having of separate organelles or compartments with membranes, essential for the division of labour within the cell – allowing a cell to evolve into eukaryote organisms.  A cell which has specialized organelles has allowed optimum conditions to occur, meaning the organelle is more efficient.

Cell wall
a definite shape, preventing cells from bursting when osmosis occurs – allowing large pressures to develop.

Plasmodesmata
the structure by which neighboring cells are linked through a pore – which is made by a strand of cytoplasm.

Tonoplasm
the membrane surrounding the vacuole – controlling exchange between vacuole and cytoplasm.

Middle lamella
thin layer holding cells together, containing calcium pectate.

Vacuole
a solution of mineral salts, sugars, oxygen, carbon dioxide, pigments, enzymes and other organic compounds – including water products, which help regulate osmotic properties.

Chloroplasts
contain chlorophyll – which contain grana (stacks of membranes) which absorb light for photosynthesis.    

Magnification
the number of times larger an image is compared with its real size.

Magnification
= size of the image / actual size of the specimen

Resolution
the ability to distinguish between two separate points.  “The limit of resolution is about one half the wavelength of the radiation used to view the specimen.”

Electrons
negatively charged particles which orbit the nucleus of an atom. Short wavelength.

Transmission Electron Microscopes
Here the beam is used to scan the surfaces of structures, and only the reflected beam is observed.

Scanning Electron Microscope
the electron beam is used to scan the surface of structures, and only the reflected beam is observed.

Microvillus
cells that excrete or absorb have these because they increase surface area

Lysosome
spherical sacs, surrounded by a single membrane and have no internal structure. They contain hydrolytic (digestive) enzymes which must be kept separate from the rest of the cell to prevent damage. They are responsible for the breakdown of unwanted structures.

Rough ER
- makes proteins and is covered in ribosomes which are 'protein factories'

Smooth ER
- makes fats and steroids

Nucleus
- the largest cell organelle, surrounded by two membranes known as the nuclear envelope.

Nuclear pores
- allow exchange between the nucleus and the cytoplasm.

Organelle
- a functionally and structurally distinct part of a cell, for example a ribosome or mitochondria 

Mitochondria
- these are surrounded by 2 membranes (an envelope). The inner of these is  folded to form finger-like cistae which project into the interior solution or matrix. The main function of mitochondria is to carry out the later stages of aerobic respiration. As a result of respiration they make ATP. They are also involved in the synthesis of lipids. 

Matrix
- extra cellular substance that embeds and connects cells

Plasma membrane
- Thin layer of tissue consisting of fat and protein that forms a boundary  surrounding the cytoplasm of eukaryotic cells and its organelles. It is differentially permeable membrane that separates adjacent cells and cavities

Ultrastructure
- The 'fine', or detailed, structure of a cell as revealed by the electron microscope

Centriole
- Cylindrical body present in the microtuble organising centre of most animal cells. During mitosis it forms the poles of the 

spindle

Golgi Apparatus-
The Golgi Apparatus is a stack of flattened sacs (cisternae). The stack is 
constantly being formed at one end from vesicles which bud off from the Smooth ER,and broken down at the other end to form Golgi Vesicles. The Golgi Apparatus collects, processes and sorts molecules (particularly proteins from the Rough ER) ready for transport in Golgi Vesicles either to other parts of the cell or out of the cell (secretion). Golgi Vesicles are also used to make lysosomes.

Flagella
- fewer, longer versions of cilia

Cillia
- many, short thin extensions of a cell that move in a wave-like manner. The microtubules cause them to move in order to make substances outside the cell move with them, or if the cell is not fixed to anything, the cell itself is swept along as the cilia beat

Prokaryotic Cell
- a cell that does not contain a nucleus or any other membrane-bound organelle (bacteria)

Eukaryotic Cell-
a cell containing a nucleus and other membrane bound organelles.      

Millimeter
One thousandth = 0.001 = 1/1000 = 10 X 10 –3

Micrometer
One millionth = 0.000001 = 1/1000000 = 10 X 10 –6

nanometer
One thousand millionth = 0.000000001 = 1/1000000000 = 10 X 10 -9

Tissue
a layer or group of cells of similar type, which together perform a particular function.

Organ
a structure within a multicellular organism that is made up of different types of tissues working together to perform a particular function. 

System
a collection of organs with a particular function. 

Chlorenchyma
is a palisade and spongy mesophyll tissue layer within a leaf. 

Spongy Mesophyll
large air spaces for circulation in a large layer within a leaf.

Palisade Mesophyll
is a layer of parenchyma cells containing chloroplasts for photosynthesis.

Phloem
is a transport for organic solutes made by photosynthesis.

Xylem
is for mechanical strength and transport of wither and mineral salts.

Epidermis
a layer of a leaf containing pores (stomata) for gas exchange.

Squamous Epithelium
is a smooth, flat and very thin cell allowing rapid diffusion of gases.

Ciliated Epithelium
is a tissue made up of cells that are tall and narrow and possess cilia

Molecular Biology
the study of the structure and functioning of biology molecules.

Metabolism
is the sum total of all the biochemical reactions in the body.

Polymers
is many molecules joined together. 

Macromolecule
means a giant molecule.

Polymerisation
is the reaction where molecules are joined together forming polymers.

Trioes
three carbon atoms in each molecule of monosaccharides.

Pentoses
five carbon atoms in each molecule of monosaccharides.

Hexoses
six carbon atoms in each molecule of monosaccharides.

Molecular Formula
is the way in which the single amounts of each single element present is shown.

Structural Formula
is the arrangement of the atoms shown in diagrammatic form.

Isomer
is where there two of the same chemicals together.

Condensation
is where two hydrogen and one oxygen atom are removed 

Disaccharide 
is an oxygen ‘bridge’ formed between two molecules.

Hydrolysis
is the addition of water, the reverse of condensation.

STARCH
Storage molecule for plants, mixture of two substances amylose and amylopectin.

BENEDICTS REAGENT
Testing for presence of reducing sugars.

IODINE
Testing for starch.

AMYLOSE
Used in starch, made by condensation reaction between (-glucose molecules- long unbranched chain 1,4 linked.

AMYLOPECTIN
1,4 linked (-glucose molecules shorter chains- side branching 1,6 linkage.

GLYCOGEN
Storage carbohydrate for animals.

MICROFIBRILS
Cellulose molecules tightly cross-linked bundles.

COVALENT BOND
The share of electrons between atoms producing full outer shells.

DIPOLE
Unequal distribution of charge in a molecule.

POLAR
Groups of dipole molecules.

HYDROPHILIC
Molecules attracted to water.

NON-POLAR


Groups of molecules which do not have dipoles.

HYDROPHOBIC
Molecules not attracted to water.

LIPIDS
Fats and oils

EMULSION TEST
Testing for the presence of lipids.

TRIGLYCERIDES


Common type of lipid, made up of three fatty acids combined with glycerol.

UNSATURATED


Fatty acids which have double bonds between neighboring carbon atoms.

POLYUNSATURATED


Fatty acids which have more than one double bond.

MONOUNSATURATED


If there is only one double bond in a fatty acid.

METABOLIC SOURCE OF WATER
Lipids can be oxidized to be converted to water.

AMINO ACIDS


Made from amine group, carboxylic acid group and an R group. 20 naturally occurring amino acids. They are used in proteins.

PEPTIDE BOND
Bond between amino acids

DIPEPTIDE
Two linked amino acids

POLYPEPTIDE


Molecules made up of many amino acids linked together by peptide bonds.

PRIMARY STRUCTURE


Type and sequence of amino acids contained in a protein molecule.

SECONDARY STRUCTURE


Structure of a protein molecule resulting from the regular coiling or folding of the chain of amino acids.

Tertiary structure  
The way in which a protein coils up to form a precise three-dimensional shape.

Hydrogen bond
A weak bond formed by the attraction between hydrogen atoms where one has a small positive charge and one has a small negative charge.

Disulphide bond
This forms between two cysteine molecules.

Ionic bonds
Where atoms give electrons rather than share.

Hydrophobic interactions 
Occur between non-polars/ things that are hydrophobic.

Quaternary structure
The association of different polypeptide chains.

Fibrous proteins
Proteins that do not curl up into a ball, they form long strands.

Keratin
A fibrous protein.

Prosthetic group
A permanent part of a protein molecule but that is not made of amino acid.

Oxyhaemoglobin
An iron ion that is combined with oxygen.

Collagen
An important structural protein.

Ions
Charged particles, some of which are important in, for example, nerve impulse transmission.

BIOLOGICAL CATALYSTS 
-the definition of enzymes.

ACTIVE SITE


-a region on an enzyme, usually a cleft or depression to which another molecule can bind. 

SUBSTRATE


-the molecule which binds to the active site.

ENZYME – SUBSTRATE COMPLEX
-the combined structure of the enzyme and the substrate.

SPECIFIC


-enzymes will only act on certain substrates because of the shape of the active site.

PRODUCTS


-the enzyme breaks the substrate apart. The broken pieces of the substrate are the products.

ACTIVATION ENERGY


-in many reactions the substrate will not be converted to a product unless it is temporarily given some extra energy, this is the activation energy. 

INITIAL RATE OF REACTION


-the rate of an enzyme controlled reaction is always fastest at the beginning. This is called the initial rate of reaction.

DENATURED                


-when an enzyme is given too much energy (over the amount needed for optimum temperature) the active site begins to lose its shape as the hydrogen bonds break. Therefore the substrate no longer fits. enzymes can also be Denatured by extreme pH’s.

OPTIMUM TEMPERATURE


-the temperature at which an enzyme catalyses a reaction at the maximum rate. 

COMPETITIVE INHIBITOR


-a substance that reduces the rate of activity of an enzyme by competing with the substrate molecules for the enzymes active site. Increasing the concentration of the substrate reduces the degree of inhibition.

NON - COMPETITIVE INHIBITOR


-non-competitive inhibitors bind to areas of the enzyme molecule other than the active site itself.

when the inhibitor does not bind permanently with the enzyme and therefore can be removed.

REVERSIBLE


-when the inhibitor binds temporarily with the enzyme.     

IRREVERSIBLE 


-when the inhibitor binds permanently with the enzyme.     

Cell membranes
The membrane within a cell, the membrane is a double layer                          (bilayer) of Phospholipid molecules.

Phospholipids
– A substance whose molecules are made up of a glycerol molecule, two fatty acids and a phosphate group: a bilayer of phospholipids forms the basic structure of all cell membranes.

Cholesterol
– Help to regulate fluidity of the membrane. Helps mechanical stability of membranes. Helps prevent ions and polar molecules from passing through the membrane. Cholesterol is a soft, waxy substance found among the lipids (fats) in the bloodstream and in all your body's cells.

Glycolipids and Glycoprotein’s
– Stabilises the membrane structure. They form hydrogen bonds in water and surround the cell membrane. This helps stabilise the membrane structure. Also acts as receptor molecules – binding with particular substances such as hormones or neuotransmitters. Short branching carbohydrate chains from proteins and lipids attached to the external surface of a membrane forms Glycolipids and Glycoproteins. 

Glycolipids
- An amino derivative of galactose commonly found in glycolipids.

Glycoprotein
- A glycoprotein on the surface of killer cells that enhances binding with MHC molecules.

Bilayer
– A structure, such as a film or membrane, consisting of two molecular layers: a phospholipid bilayer.

Proteins
- A compound, such as hemoglobin, made up of a protein molecule and a non protein prosthetic group. Inside the membrane many act as transport proteins. These provide hydrophilic channels or passageways for ions and polar molecules to pass through the membrane. Other membrane proteins may be enzymes. Also important role in the membrane of organelles – they are involved in the process of respiration and photosynthesis.

Osmosis
– The movement of water from a region of high water potential to a region of low water potential across a partially permeable membrane. 

turgid:
when a plant cell is fully inflated with  water

plasmolysis:
when the water potential of the cell is equal to its solute potential

incipient plasmolysis:
the point at which plasmolysis is about to take place

active transport:
the energy consuming transport of molecules or ions 

across a membrane against a concentration gradient.

endocytosis:
envolves the engulfing of the material by the plasma membrane to form a small sac.

phagocytosis:
eating cells

pinocytosis:
drinking cells

exocytosis:
the process by which cells are removed from cells

gaseous exchange surface:
where oxygen from the external environment can 

diffuse in to the body and carbon dioxide can diffuse out

root hairs:
very thin extensions of the cell

epidermis:
root hairs that make up a thin surface layer

mRNA
Messenger RNA

tRNA-
Transfer RNA

anticodon
-base triplet

ribosome
-tiny organelle which are attached to endoplasmic reticulum

codon
-three base pairs

polypeptide
-amino acids linked together by peptide bond

genome
-total set of genes in a cell

translation
-the first stage of the process of making mRNA molecules

transcription
-the final stage of making mRNA when the code is translated into an amino acid sequence

plasmids
-small circular piece of DNA

reverse transcriptase
-an enzyme which comes from a group of viruses called retroviruses

vector
-used as a "go between" when making human insulin

restriction enzyme
-used for cutting bacteria

Diploid
One that possesses two complete sets of chromosomes

Haploid
One that possesses one complete set of chromosomes

Chromatid
One of two identical parts of a chromosome

Interphase
The period between nuclear division

Centromere
Holds the two chromatids together

Locus (plural loci)
A gene location on the chromosome

Maternal chromosome
A female parent’s chromosome

Paternal chromosomes
A male parent’s chromosome

Allele
A variation of a gene 

Mutant or mutated
Changed DNA

Cell cycle
The period between one cell division and the next

Cytokinesis
The division of the cytoplasm and cell into two by constriction from the edges of the cell

Tumor
Irregular mass of cancerous cells

Oncogene
Mutated gene that causes cancer

Nuclear division
When the cell doubles

Zygote
One cell

Mitosis
Type of nuclear division

Meiosis
Type of nuclear division that halves the chromosome number

chromosomes
-found in human cells means coloured bodies

sex chromosomes
-determine the gender of babies

karyotype
-formation of chromosomes

homologous pairs
-matching pairs of chromosomes

chromatids
-two identical chromosomes structures

interphase
-the period between nuclear division

DNA (Deoxyribonucleic Acid)

is a polynucleotide that contains the pentose sugar deoxyribose, and contains the bases Adenine, Thymine, Guanine and Cytosine.

RNA (Ribonucleic Acid)
a polynucleotide that contains the pentose sugar ribose, and contains the bases Adenine, Uracil, Guanine and Cytosine.

Pentose sugar
(5-carbon)
can be either ribose (in RNA) or deoxyribose (in DNA).



Ribose

is a sugar found in RNA.

Deoxyribose

has fewer oxygen atoms in its molecule than ribose, and is found in DNA.

Nucleotides
are made up of a nitrogen-containing base, a pentose sugar and a phosphate group.

Polynucleotides
this is when Nucleotides are linked together into a long chain.

DNA Replication
a feature of the ‘genetic molecule’ that has the ability to be copied perfectly many times over. DNA replication takes place when a cell is not dividing.

Base pairing

the pairing, held by hydrogen bonds, between the nitrogenous bases cytosine and guanine, and between thymine and adenine or uracil, that occurs in the polynucleotides DNA and RNA.

Hydrogen Bond
a relatively weak bond formed by the attraction between a group with a small positive charge on an hydrogen atom and another group carrying a small negative charge.

Conservative replication
in which one completely new double helix would be made from the old one.

Semi-conservative replication
the method by which a DNA molecule is copied to form two identical molecules, each containing one strand from the original molecule and one newly synthesised strand.

Dispersive replication
in which each new molecule would be made of old bits and new bits scattered randomly through the molecules.

Protein molecules
are made up of strings of amino acids. The shape and behaviour of a protein molecule depends on the exact sequence of these amino acids, that is its primary structure. The sequence is controlled by DNA.

Triplet Code
the code is a three-letter, or triplet, code. Each sequence of three bases stands for one amino acid.

Pyrimidines

are two bases Cytosine and Thymine.



Purines
are two bases Adenine and Guanine.

Mutagen
A factor which brings about any mutation. it is described as mutagenic

Carcinogen
Any agent that causes cancer. it is described as carcinogenic

Benign
Tumours which do not spread from their site of origin, but can compress and displace surrounding tissues. eg warts

Malignant
(cancerous) tumours which are far more dangerous since they spread throughout the body, invade other tissues and eventually destroy them

Secondary Growth
Cells which break off and spread through the blood and lymphatic system to other parts of the body

Metastasis
The spread of cancers in the above way. ( see secondary growth)

Habitat
A place where an organism lives. eg oak tree

Population
Group of organisms of the same species, which live in the same place at the same time and can interbreed with each other

Community
All the organisms, of all the different species, living in a habitat

Ecosystem
Relatively self contained, interacting community of organisms and the environment in which they live and interact

Niche
Its role in the ecosystem. eg producer of carbohydrates

Metabolic Reactions

'To do with chemical' reactions

ATP
The immediate source of energy for every cell. the 'energy currency'

Photosynthesis
The process of plants making food

Food chain
Shows the way energy flows from producer to consumer. 

Producers
Green plants and other photosynthetic organisms which have the essential role of providing the entire input of energy into the ecosystem

Consumers
Organisms which consume the organic chemicals made by plants

Primary Consumer

The first consumer in a food chain or food web

Trophic Levels
Different positions in a food chain. eg producer = trophic level 1

Food Web
Shows the interrelationships between many food chains

Decomposers
Their role in the ecosystem is to feed on detritus

Detritus
Dead organisms and waste material eg dead leaves and faeces



Detritivores
Larger animals 'Detritus feeders'

Primary Productivity
The rate at which plants convert light energy into chemical potential energy

Gross Primary

Productivity
The total quantity of energy converted by plants

Net Primary
The energy which remains as chemical energy after the plants have supplied their own needs in respiration

Mutualism
Two organisms of different species live very closely together, each meeting some of the others needs


Nitrate Ions

Plants rely on supplies of fixed nitrogen. the plant root hairs take up nitrite ions

Ammonification
The production of Ammonia

Nitrifying  Bacteria
Turns ammonia into nitrite ions into nitrate ions

Denitrifying bacteria
Turns Nitrates back into nitrogen. thrives in wet conditions

Deaminate
Remove the NH2 group from an amino acid

