
Origin of life on Earth - summary of mark schemes 

 

D.1.2 Outline the experiments of Miller and Urey into the origin of organic compounds. 
 

Mark Schemes  
 
A. conditions on pre-biotic Earth were recreated in their apparatus; 
B. mixture of any three of methane, ammonia, water vapour and hydrogen; 
C. water boiled and recondensed to simulate high temperatures; 
D. electrical discharge / sparks to simulate lightning; 
E. organic compounds / amino acids were formed from inorganic compounds; 
F. organic compounds could have existed on pre-biotic Earth;  
G. life might have arisen from non-living material; 
 

D.1.4 Discuss possible locations where conditions would have allowed the synthesis of organic compounds. 
 

Mark Schemes  
CLAY 

A. organic molecules stick to the clay; 
B. the clay molecules act as catalysts; 
C. organic molecules that can combine are brought together by chance; 

 

D.1.5 Outline two properties of RNA that would have allowed it to play a role in the origin of life. 
 

Mark Schemes  
 
 

A. RNA can be self-replicating; 
B. RNA can be a template for proteins; 
C. RNA can act as a ribozyme / catalyst; 
D. RNA can bind amino acids for formation of peptide linkages; 
E. nucleotides of RNA are similar in structure to coenzymes; 
F. heating ribonucleotides can produce RNA strands; 
G. offers a way round the "chicken and egg" problem / genes require enzymes and enzymes require genes (RNA can do 

both);  
H. RNA thought to have served as first genes not DNA; 
I. DNA  RNA  protein mechanism  too complicated to evolve all at once; 
J. RNA can also be transcribed into DNA (using reverse transcriptase); 

 

D.1.6 State that living cells may have been preceded by protobionts, with an internal chemical environment different from their 
surroundings. 
 

Mark Schemes  
 

A. biochemical evolution; 
B. coacervate droplets / colloids separated from aqueous phase; 
C. containing polynucleotides / RNA; 
D. phospholipids self assemble into double layered structures; 
E. they form into spheres capturing fluids; 
F. fluids contain molecules that can replicate / catalyse within their boundaries; 
G. membranes were necessary for cells; 

 

D.1.8 Discuss the endosymbiotic theory for the origin of eukaryotes. 
 

Mark Schemes  
 

A. theory to explain origin of eukaryotes / some organelles; 
B. endosymbionts live within larger host cells; 
C. eukaryotic cells contain mitochondria and / or chloroplasts; 
D. mitochondria and chloroplasts have evolved from independent free living organisms (bacteria); 
E. these organisms were taken into a larger heterotrophic cell by endocytosis; 



F. not digested but cells were kept alive and continued to carry out aerobic respiration and photosynthesis; 
 
Evidence 

G. have their own DNA; 
H. have different (70S) ribosomes / similar to prokaryotes; 
I. organelles have double membrane; 
J. inner membrane has proteins similar to prokaryotes; 
K. organelles have internal membranes; 
L. against the theory, that mitochondria and chloroplasts cannot survive outside the cell; 
M. no histones / naked DNA; 
N. circular DNA; 
O. protein synthesis; 
P. small size of the mitochondrial ribosomes; 
Q. similar size to bacteria; 
R. reproduction by binary fission / independently; 

 

 


