2.4 U1 Amino acids are linked together by condensation to form polypeptides 
· Ribosome: mediates & controls the formation of polypeptides
· Enzyme: needed for the reaction to occur
    
· Condensation reaction of amino acids in the formation of dipeptide to polypeptide:
[image: ]
· Peptide bond is created 
· The final product is a dipeptide of two amino acids and water is produced (condensation)

2.4 U2 There are 20 different amino acids in polypeptides synthesized on ribosomes
· There are 23 different amino acids that we know of 
· 20 of them are synthesized by ribosomes
· Eg. hydroxyproline, proline, glycine

2.4 U3 Amino acids can be linked together in any sequence giving a huge range of possible polypeptides
· Key ideas that explain the huge range of possible polypeptides:
1. Polypeptides can be any length 
2. 20 different amino acids 
3. Amino acids can be in any order of combination

· If a polypeptide contains x amino acids
20^x possible polypeptides could be created
· The longest polypeptide known
→ titin, contains about 30,000 amino acids











CENTRAL DOGMA OF GENETICS

Translation process: 
DNA ---->   RNA ---->  Polypeptides
Genes     messenger   product 
nucleus--->cytoplasm 

Explanation: DNA is stored in the nucleus, messenger RNA sends message from the nucleus for instructions on how to put polypeptides together. Then the genetic code is the sequence base of MRNA, it tells ribosome which amino acid to use. 


R GROUP OF AMINO ACID
· Some are polar/nonpolar
· Some are positively/negatively charged 
· Some contain sulfur

PROTEIN: FIBROUS OR GLOBULAR?
· Primary: neither
· Secondary: fibrous
· Tertiary: globular meaning it is soluble 
· Quaternary: both 


	
	Fibrous 
	Globular 

	R group
	Exposed; molecules insoluble 
	Folded in the core of molecules; soluble

	Shape 
	Elongated: long and narrow 
	Folded, spherical 

	Function 
	Strength and support (structural)
	Catalytic, transport (functional)

	Amino acid sequence 
	Repetitive 
	Irregular 

	Stability 
	More stable, less sensitive to changes eg. heat, ph 
	Less stable. More sensitive to changes. 

	Examples 
	fibrin , actin, elasin, myosin 
	Catalase, hemoglobin, insulin 




RANGE OF PROTEIN FUNCTIONS:
Rubisco: 
· An enzyme
· Function: provide the source of carbon required by living organisms. 
· Where: found in high concentrations in leaves and algal cells


Insulin: 
· A hormone
· Function: signals many cells eg. liver cells to absorb glucose and help reduce the glucose concentration in blood.
· Where: secreted by beta cells in the pancreas and transported by the blood 

Immunoglobulins:
· Antibiotics (immune response to the body) 
· Function: used by the immune system to neutralize pathogens such as pathogenic bacteria and viruses
· Where: in immune system

Rhodopsin: 
· Pigment in retina 
· Function: To absorb light which enables vision in low light conditions 
· Where: retina 

Collagen: 
· teeth, muscles, skin etc
· Forms fiber in skin, add strength in blood vessel walls prevents tearing 
· Where: ¼ of all proteins in human body

Spider silk: 
· Sticky net to catch other animals/nest to protect offspring


WHAT ARE GENOMES AND PROTEOMES?
Genome: total sum of genes present in a cell in organism
Proteome: total sum of proteins produced in organism 

WHY ARE PROTEOMES LARGER THAN GENOMES?
· There are more proteins than genes 
· Not all genes produced polypeptides
· Amino acid can be modified eg. collagen
· A polypeptide can be folded into different levels of structure eg. insulin 
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