
MITOGENE ACTIVATED PROTIEN 

KINASE (MAPK) PATHWAY



Mitogen:-is a chemical substance that encourages a cell to

commence cell division, triggering mitosis. A mitogen is usually

some form of a protein.

involved in the restriction of progression through the cell cycle.

 Only the G1 checkpoint is controlled most directly by mitogens:

 The point where mitogens are no longer needed to move the cell

cycle forward is called the "restriction point" and depends

on cyclins to be passed.

 Signal transduction pathways MAPK mitosis.

Mitogens act primarily by influencing a set of proteins which are



Ubiquitin:- is a small (8.5 kDa) regulatory protein found in most

tissues of eukaryotic organisms.

 The addition of ubiquitin to a substrate protein is

called ubiquitination or less frequently ubiquitylation.

 Ubiquitination affects proteins in many ways: it can mark them

for degradation via the proteasome, alter their cellular location,

affect their activity, and promote or prevent protein interactions.

 Kinase:- is an enzyme that catalyzes phosphorylation reaction.

And kinase helps in inhibiting the ubiquitination.

https://en.wikipedia.org/wiki/Atomic_mass_unit


Signal

Receptor                       

Cell Membrane

Output : effectors

Relay Molecules = signaling proteins

Slide adapted from NESI 2012

Signaling: An overview



MAP kinases are intermediates in signal transduction

pathways that are initiated by many types of surface

receptors

The targets of MAPK are located within many

cellular compartments

MAPK provide a physical link in the signal transduction

pathway  from the cytoplasm to the nucleus

Each MAPK pathway contains a three tiered kinase cascade 
comprising a MAP kinase kinase kinase (MAPKKK, MAP3K, MEKK 
or MKKK), a MAP kinase kinase (MAPKK, MAP2K, MEK or MKK) 
and the MAPK
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This is a kinase cascade: Raf 
turns on MEK by putting 

phosphates on it, MEK turns 
on map kinase by putting 
phosphates on it (end of 

kinase cascade).  Once on, 
map kinase puts 

phosphates on transcription 
factors like Jun, which 

combine to form AP-1, this 
turns on AP-1.  AP-1 turns 
on genes for cell division 

(cyclin, cdk, etc)
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Inactivation of  Ras :-



In cancerous cell :

STEP 1.  There is a mutation in the Ras protien

STEP 2.                       bind to                                  But, does not interact with

STEP 3.  So,                    does not loose the             and resulting                                      to active

for all the time.
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