
Horizon e - Part 2

Hormones acting through cylic AMP :

• Cyclic AMP (cAMP ) was first discovered by Earl Sutherland in 1961 .

• Action is through G - Protein coupled receptors
( is When any ligand binds

,
the Gpcrs

(GPCRs )

activate heterotrimeric GTP binding regulatory
Proteins (G - Proteins )

. Different G - Proteins are present in the cells

that are coupled with different receptors
and activating different efforts proteins .

cii, G - protein activates Adeny I cyclase .

Liii) Aden yl cyclase converts ATP -> CAMP (3,5 - cyclic AMP )
and phosphodiesterase hydrolyses cAMP → 5

'

AMP .

. Cyclic AMP is a second
messenger produced in the cell in

response to activation of adenylate cyclase by active G - protein .

° During hormonal stimulation , cyclic AMP level in cell increases

several times .

civ , Second messenger activates PKA

. The cAMP activates the enzyme PKA ( cyclic AMP dependent protein
kinase )

° PKA is a tetrameric molecule having two regulatory CR)
and two catalytic CC ) subunits ( kzcz)

• This complex has no activity . But cAMP binds to the regulatory
subunit and dissociates the tetramer into regulatory
and catalytic subunits . The catalytic subunit in now free to act .

Hi kinase Phosphorylates the Enzyme .

° Catalytic subunit then transfers a phosphate group from ATP

to different enzymes proteins .



• Phosphorylation usually takes place on OH groups of serine ,

threonine or tyrosine residues of substrates .

. Hence these kinase are called Ser / Thr kinase . The enzymes may
be activated or inactivated by this phosphorylation .

° This in an example of covalent modification .

° Glycogen phosphorylase & Hormone sensitive lipase are controlled

by cyclic Anap .

G- Proteins :
° About 30 different (G-stimulatory)
G - proteins are identified ,
each being used (G- inhibitory)

for different signal
transduction pathways .
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Protein kinases :
. More than thousand protein kinases are now known .

• Some important are listed below :

Calcium based signal Transduction :
. Calcium in an important intracellular regulator of cell function
like :

( is contraction of muscles
( ii, secretion of hormones

( iii , secretion g Neurotransmitters

cix, cell division
( vs Regulation 9 Gene regulation .

• Rapid but transient increase

in cytosolic calcium malt
from either opening 9
Cast channels in

the plasma membrane /
cast channels in ER .

• The released cat can be
rapidly taken up by Ek to

terminate the response .



Phospholipase C Pathway :
• specific signals can trigger a sudden increase in cytoplasmic Ca"

levels to 500 - tooo nM by opening channels in ER or plasma memb

.
The most common signaling pathway that increases cytoplasmic cat
in Plc pathway .

( is Many cell surface receptors , including G - Protein coupled receptors
and receptor tyrosine kinases , activate Plc enzyme

.

ciii Plc uses hydrolysis of membrane phospholipid PI Pa to form IB
and diacylglycerol (DAG) . two classic 20

messenger
.

iii.is DAG attaches to plasma memb and recruits Protein kinase c
( PKC)

cixi IB diffuses to ER and in bound to Its receptor .

(in The IPs receptor serves as a ca- + channel
,
and release Ca't

from ER .

evil The cat bind to PKC and other proteins & activate them .
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