Cell structure
Cells are the basic unit of structure and function in living things.

Some organisms consist of a single cell – unicellular – for example bacteria.

Other organisms are made of many cells – multicellular.

Most cells are extremely small and can only be seen with a microscope.

Units

	1 metre (m)
	=
	1000 millimetres (mm)

	1 mm
	=
	1000 micrometres ((m)

	1 (m
	=
	1000 nanometres (nm)


Bacteria are usually 0.5 – 10 (m.

Most plant and animal cells are in the size range 50 – 150 (m.

All plants, animals, fungi and protocists have cells with a large, obvious nucleus, and other membrane bound organelles.  These are called eukaryotic cells.

Bacteria contain no true nucleus and their cytoplasm does not have the organelles of eukaryotes.  These are called prokaryotic cells.

Eukaryotic cells

Cell wall

· Plant cell walls consist of cellulose together with other substances (mainly other polysaccharides)

· Hyphae of fungi and cell walls of prokaryotes have a similar structure but their chemical composition is different

· Animal cells do not have a cell wall

· The cytoplasm of one plant cell is joined to that of the next through gaps in the cell wall called plasmodesmata.  The plasmodesmata are 25 nm wide and filled with cytoplasm and endoplasmic reticulum.

Function of the cell wall: ……………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

Cell membrane

· A thin, flexible layer around the outside of all cells

· Made of phospholipids and proteins

· More on this later!

Function of the cell membrane: ………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

Nucleus

· Largest organelle in eukaryotic cell  10 – 20 (m in diameter

· All cells have one except 


red blood cell which has none


phloem sieve cell which has none


ciliated protozoan Paramecium and cells of club fungi which have 2


some white blood cells have a much lobed single nucleus

· Surrounded by nuclear membrane (double membrane) – which has nuclear pores
· Contains genetic material – chromosomes usually diffused as chromatin except in cell division
· Nucleoplasm is a gel like matrix

· Ribosomes made in nucleolus 

Function of the nucleus: ……………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

Mitochondria

(singular – mitochondrion)

· In EM appear as rod or cylinders

· Occur in large numbers, may be more than 1000 in metabolically active cells

· Size varies 0.5 – 1.5 (m wide, 3 – 10 (m long

· Double membrane, outer smooth, inner is folded to form cristae (large surface area).  Inner membrane is site of ATP synthesis
· Space inside is called the matrix

· Contain DNA

Function of mitochondria: …………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

Chloroplasts
· Chloroplasts are biconvex discs, 4 – 10 (m long and 2 – 3 (m wide

· In plants usually found in mesophyll cells of leaves, and cells of outer cortex of herbaceous stems

· Bound by double membrane 
· Third membrane forms strands of branching membranes called lamellae or thylakoids.  Stacks of thylakoids form grana – site of light reaction of photosynthesis.

· Grana are surrounded by stroma, where thylakoids are arranged loosely – site of dark reaction of photosynthesis

Function of chloroplasts: ……………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

Endoplasmic Reticulum

· Network of folded membranes forming sheets, tubes and flattened sacs called cisternae

· Originates from outer membrane of nuclear membrane and is often still attached

· May have ribosomes e.g. RER – site of protein synthesis.  Proteins are processed in RER before being exported from cell via Golgi body
· SER (smooth endoplasmic reticulum) concerned with lipid synthesis and transport
Function of ER: ………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

Golgi body

· Stack of membranous sacs called cisternae

· In all cells but most prominent in metabolically active

· Site of synthesis of biochemicals – packaged into swellings at margins which are pinched off as vesicles

· Collects proteins and lipids made in ER, adds additional substances and repackages

· Involved in formation of cell wall and lysosomes

Function of Golgi: ………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

Ribosomes

· Two types – 70S (prokaryote) and 80S (eukaryote)

· 20 nm in diameter, consisting of two sub-units

· Many thousand per cell

· Made of protein and RNA

· Ribosomes free in cytoplasm are site of synthesis of proteins which are retained in the cell

· Ribosomes of RER are site of synthesis of proteins which are then secreted outside the cell

Function of ribosomes: …………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

Vacuole

· Bounded by single membrane called tonoplast
· Older plant 80% of volume

· Filled with cell sap which is an aqueous solution of dissolved food material, ions, waste products and pigments

· Vacuole of animal cells much smaller and less permanent – small ones called vesicles and may contain engulfed solids or liquids

Function of vacuole: ………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

Cytoplasm

· Fluid that remains when all organelles are removed is cytosol

· Contains


Aqueous solution of various essential mineral ions and soluble organic 
compounds e.g. sugars and amino acids


Soluble proteins, many of which are enzymes


Cell organelles


Network of fine strands of globular protein microtubules and microfilaments 
collectively referred to as cytoskeleton

· 90% water

· Site of certain metabolic pathways e.g. glycolysis

· Cytoplasmic streaming can occur – mass movement of cytoplasm seen in certain cells 

Function of cytoplasm: …………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

Other organelles
Flagella and cilia

· Project from surface but connected to basal body just below plasma membrane

· Flagella occur singly or in small numbers

· Cilia occur in large numbers and are typically shorter

· Consist of microtubules arranged in outer ring of nine pairs surrounding one central pair

· Believed to move by means of sliding movements of a member of one pair relative to another (as in muscle)

· Force produced can 


Move a cell e.g. sperm or unicellular organism


Propel fluids across cells e.g. ciliated cells move mucus along bronchial lining


Acquire food e.g. Paramecium and oral groove


Sense environment e.g. sensory hair cells of the ear

Centrioles
· Centrosome occurs in animal cells but not in plant cells

· Consists of two hollow cylindrical bodies called centrioles

· Centrioles separate and move towards opposite ends of nucleus before cell division – involved in spindle formation

Lysosomes

· Small spherical vesicles 0.2 – 0.5 (m or larger (particularly in plant cells)

· Bounded by single membrane

· Concentrated mixture hydrolytic digestive enzymes

· Originate from Golgi or ER

· Can


Fuse with food vacuole


Dissolving of redundant structures


Be released in autolysis – when cell dies its own lysosomes release enzymes  
that digest the remains of the cell

· Contents are acidic and enzymes have a low optimum pH

Read Chapter 3 Jones and Jones

Sections 3.1, 3.2, 3.7, 3.8, 3.9, 3.10, 3.11, 3.12, 3.13, 3.14, 3.15, 3.16, box 3.2, 3.17, 3.18, 3.19, 3.20, 3.21, 

Answer qu. 8 page 80
Prokaryotic cell structure

Prokaryotic cells are usually smaller than eukaryotic cells, with volumes about 1000 times less.  

Cell wall

Prokaryotic cells are surrounded by a cell wall which gives support and protection to the cell.  It is made of polysaccharides called peptidoglycans, which are branched molecules of peptides and sugars.  The cell wall is very strong, and stops bacteria from bursting when they absorb water.  It also protects them from viruses.  Antibiotics such as penicillin work by damaging the cell wall and therefore killing the bacteria.

Many bacteria have a thick layer of jelly-like material surrounding them called a capsule, which protects it from attack by viruses and antibodies.

Cell membrane

The prokaryotic cell membrane has a similar structure to the eukaryotic cell membrane, but it does not contain cholesterol.  Photosynthetic bacteria have invaginations of the membrane which project inside the cell, and hold the molecules which are involved in capturing light energy.

Cytoplasm

Bacterial cytoplasm is a water based fluid containing ribosomes, nutrients, ions, enzymes, waste products and storage granules.  It does not have endoplasmic reticulum (see eukaryotic cells)

Ribosomes

Ribosomes are the site of protein synthesis.  Bacterial ribosomes are similar to eukaryotic ribosomes, but they are smaller (70S not 80S)

Flagella

Flagella (singular flagellum) are used for movement.  They are long projections which rotate like propellers, pushing the bacteria along.  Consist of microtubules arranged in a circle of nine pairs surrounding a central pair.  Made of protein.

Bacterial chromosomes

The genetic material of bacteria is a single, large, circular molecule.  Prokaryotic DNA does not have histone proteins associated with it.  It lies free in the cytoplasm as there is no nuclear membrane in prokaryotes.

Plasmids

Bacteria may also have small rings of DNA called plasmids, as well as the bacterial chromosome.  Plasmids often carry genes for characteristics such as antibiotic resistance, and they can be passed from one bacterium to another.  Plasmids are often used in genetic engineering, for transferring genes from one cell to another.

Glycogen granules and lipid droplets

These are found in the cytoplasm and are used for storage.
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