The origin of cells(P
· Cells form from the division of pre-existing cells
· Biogenesis
· The chemical processes that contributed to the initial formation of biological life required specific conditions to proceed
· This included a reducing atmosphere and high temperatures (>100ºC) or electrical discharges to catalyse chemical reactions
· These conditions do not commonly exist on modern Earth and hence living cells cannot arise independently by abiogenesis
· Instead, cells can only be formed by the division of pre-existing cells (biogenesis)
· Louis Pasteur-Spontaneous generation of cells and organisms does no now on earth[image: ]

· Non-living material must have given rise to cells long ago
· Non-living synthesis→ The theory that living cells arose from non-living matter is known as abiogenesis
· This process is theorised to have occurred over four key stages:
· There was non-living synthesis of simple organic molecules (from primordial inorganic molecules)
· These simple organic molecules became assembled into more complex polymers
· Certain polymers formed the capacity to self-replicate (enabling inheritance)
· These molecules became packaged into membranes with an internal chemistry different from their surroundings (protobionts)
· Miller-Urey Experiment
· The non-living synthesis of simple organic molecules has been demonstrated by the Miller-Urey experiment
· Stanley Miller and Harold Urey recreated the postulated conditions of pre-biotic Earth using a closed system of flasks and tubes

· Endosymbiosis explains the origin of eukaryotic cells[image: ]
· An endosymbiont is a cell which lives inside another cell with mutual benefit
· Eukaryotic cells are believed to have evolved from early prokaryotes that were engulfed by phagocytosis
· The engulfed prokaryotic cell remained undigested as it contributed new functionality to the engulfing cell (e.g. photosynthesis)
· Over generations, the engulfed cell lost some of its independent utility and became a supplemental organelle[image: ]


Checklist
· Cells can only be formed by division of pre-existing cells-Discuss two implications of all cells being formed from pre-existing cells
· The first cells must have arisen from non-living material-Miller-Urey experiment
· Define polymerisation:a chemical process that combines several monomers to form a polymer or polymeric compound. 
· Define monomer:a molecule that can be bonded to other identical molecules to form a polymer. E.g. glucose         
· Define polymer: large molecule, or macromolecule, composed of many repeated subunits
· Properties of RNA that would have allowed it to play a role in the origin of life
· RNAs can store, transmit and replicate genetic Information
· Ribozymes are RNA molecules that can catalyse reactions 
· Some can polymerise nucleotides using ATP
· Some can break chemical bonds, including peptide bonds
· The part that catalyses the peptide bonds is RNA, the protein part of a ribosome seems to have a purely structural function
· Evolution by natural selection requires variation and heritability. RNA possesses these traits
· The origin of eukaryotic cells can be explained by the endosymbiotic theory
· Evidence of endosymbiotic theory
· 
	Component
	Evidence

	Membranes
	Some organelles have double membranes(outer membrane may be vesicular origin)

	Antibiotics
	Susceptible to antibiotics

	Division
	Reproduction occurs via a fission-like process

	DNA
	Has own DNA which is naked and circular(Like prokaryotic DNA structure)

	Ribosomes
	Have ribosomes which are 70s in size(identical to prokaryotic ribosomes)


· 

Applications
· Evidence from Pasteur’s experiments that spontaneous generation of cells and organisms does not now occur on Earth
· Biogenesis describes the principle that living things only arise from other living things by reproduction (not spontaneous generation)
· "Omne vivum ex vivo” – All life (is) from life
· The law of biogenesis is largely attributed to Louis Pasteur, who demonstrated that emergent bacterial growth in nutrient broths was due to contamination by pre-existing cells
· Spontaneous generation
· Why Pasteur's experiments did not support the idea of spontaneous generation
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