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1. Cells
The G1/S Transition
G1 cyclin/CDKs:
• promote S phase entry
• phosphorylate transcription factors that drive expression of genes (for DNA replication):

• DNA polymerases
• replication proteins
• enzymes to to make dNTPs
• S-phase cyclin/CDKs

G1/S boundary is defined by inhibitor of S-phase cyclin-CDKs.  Push into S-phase with SCF Ub- 
ligases. Ub-ligase will get rid of the inhibitor so DNA replication begins. 

CKI (Sic1) is inhibitor. It needs to be 
phosphorylated on multiple sites. When there is 
peak G1/S cylclin-CDK activity, that means CKI 
can be phosphorylated. Phosphorylation makes it a 
target for Ub-ligase so it can be degraded. Will 
relieve inhibition.

S-phase cyclin/CDKs will phosphorylate and 
activate proteins to replicate DNA. 

G2/M and Checkpoints
Cells in different phases of the cell cycle can be 
isolated based on size, growth factors or by 
drugs. 

Temperature-sensitive mutants: mutagenise -> 
grow cells at permissive temperature then shift 
them to restrictive temperature. 

The man phenotypes of cell cycle:
• normal

• cdc2+ (is a CDK) is wild type
• if defective at mitosis, it forms long rod-shaped cell

• cdc2-
• if it enters mitosis prematurely, it has ‘wee’ phenotype

• cdc2 dominant - can’t be inhibited
When you add cdc2+ it rescues the phenotype (returns it to normal)
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2. Biomembranes
Most membranes have asymmetric distribution of lipids in leaflets of their membranes (exoplasmic 
leaflet has different proteins to cytosolic leaflet). Some (e.g. cholesterol) have evenly distribution of 
lipids in the leaflets. This was discovered with the use of phospholipases. These cannot cross the 
membrane. You put these on one side of the membrane and it cleaves the polar head. From this 
you can determine the kind of polar head groups, type of lipids and proportion.

How does asymmetry arise?
Lipids cannot spontaneously flip from one leaflet to the other. Enzymes will catalyse these 
translocations.
• E.g. sphingomyelin is synthesised in exoplasmic face of Golgi and will be on the exoplasmic 

face of plasma membrane
• E.g. glycerophospholipids are synthesised on cytosolic face of ER and will be on the cytosolic 

face of PM
[these 2 examples show that the face that they’re synthesised on means they will be on that face of 
the plasma membrane]
• E.g. PC arrives at plasma membrane on cytosolic side but is flipped to other leaflet using 

‘flippase’ enzymes which requires energy from ATP hydrolysis
[enzymes can flip them]

Flippase: outside to inside

Floppase: inside to outside

Scramblase: inside to outside 
reaction simultaneously with 
outside to inside reaction. 
Doesn’t need energy. Will 
couple the two reactions so 
they use energy of one for the 
other. 

Microdomains control lateral diffusion. This is when certain types of lipids congregate in a particular 
area. They cause stable association. E.g. lipid rafts. 

Membrane Proteins
Are proteins in or on the membrane bilayer. 
Functions: transporters, receptors, adhesion 
molecules, lipid synthesis, energy transduction
Types:
• integral: 

• transmembrane, intrinsic
• membrane spanning domain is 

hydrophobic. Extramembrane domain is 
hydrophilic.

• to release: use detergents, organic 
solvents, denaturants
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3. The Cytoskeleton
Actin Configuration in Cells - Stress Fibres and 
Cortical Actin
Cell migration results from the coordinated formation of 
actin filament bundles and networks in cells. Cells need to 
attach to their substratum (surface of what is wants to 
move on) in order to move. Cell migration is initiated in the 
protruding region called lammellipodia. Lamellipodia is the 
flat part, filopodia is the projection.
Stress fibres will interaction with adhesion sites of cells.

Cell Migration
1. Lammelipodia extension
2. Formation of new focal adhesions
3. Bulk of the cytoplasm flows forward due to contraction at 

rear of cell
4. Detachment of rear

The small GTP binding proteins (CDC42, rac and rho) control 
the organisation of actin in the cell.
• Rho regulates stress fibre formation

• Overactive/dominant activation produces lots of stress 
fibres

• Rac regulates lamellipodia formation
• overactive/dominant activate produces large areas of 

flat membrane
• CDC42 regulates filipodia formation

• lots of finger-like projections
The effect of these proteins is due to growth factors and 
bioactive molecules.

These 3 GTP-binding proteins 
also regulate cell motility.  
Experiments involve scraping 
one part of a cell culture. 
Normally they will migrate into 
the scraped area. If it is dominant 
negative for all or either of the 
GTP-binding proteins, cells do 
not move into scraped area.


