
 

 

 

#lecture 15 

Single transduction  

 

Done by  

Yazan Al-gothany & Obada Zalat 

Dr-Ebaa M ALzayadneh 

 



#This lecture will discuss  the third type 

of receptors:  

_it's called enzyme linked receptors, the enzyme can be 

a main part of the receptor or may be attached to it, so 

the enzyme can be activatedto induce downstream 

signaling. 

*The enzyme linked receptors are very important and the 

most important type of these receptors is Tyrosine kinase 

(Trk) and as a examples for this kind: Insulin receptors & 

Growth factores receptors. 

 

Tyrosine kinase (Trk) linked receptors: 

*For example: insulin receptor_IGF_ (most common type) 

and growth factor receptor that can be found in all body 

parts in high numbers and has many types i.e.: 

PDGF,VEGF,Eph. 

 

*Any Receptor has extracellular domain (cell surface) that 

responsible to binding with ligand and intracellular domain 

that has enzymatic activity (kinase activity).  

*From it's name; tyrosine >> it is directed to tyrosine 

amino acid, kinase>> mean phosphorylation. 

 

*It could be  present as a monomer or dimer, In the insulin 

case there is a dimerization between two of the 



transmembrane receptor(this process is very important for 

activation of kinase) 

 

#The mechanism of Tyrosine Kinase:  

The ligand binding to the receptor (if it is insulin 

respecter, there will be dimerization), then (Trk) is 

autophosphorylated then it phosphorylates some 

intracellular proteins, and finally we get cell response. 

* Autophosphorylated>>phosphorylate itself without any 

aid of other molecule   

  

  *To transfer the activity of the phosphorylated receptor to 

the downstream molecule, they phosphorelate intracellular 

proteins,  

To make the response. 

 

#Some receptors has GTPase activity and the others need 

GTP binding  protein  

*example of binding protein is Grb (connector) 

 

#In this example we use Ras to transfer GTP, and its 

commonly found in growth factor signaling. When we see 

it there is GTP exchange. 

#ARF,RAF>>used in  vesicles formation signaling  

 



some proteins contain  domains  called SH2 (Src 

homology 2) are responsible for connecting those proteins 

to ph-osphorylated tyrosin to transduce the signal to other 

proteins) 

* 

* 

 

#Some Tyrosine Kinase receptors has kinase as part of 

them ,but others hasn't, so kinase connect to them by 

covalent bond(this type is common in immune system). 

Not important for the exam to know the details. Just know 

that this kind is important in immune system signaling. 

 

*A lot of Tyrosine kinase-linked receptors’s kinds are 

found in immunity “just for knowing”. We care about 

Insulin and Lipten . 

 

#dimerization can occur when  two ligands connects to 

each other through a glycoprotein which allow the 

receptors to dimerize.  or by one ligand connecting the two 

receptors such as in insulin receptors.  

There are several ways that the ligad binds to its receptor 

and get activated but the main characteristic that they are 

linked “it may be in the receptor > the kinese activity or 



covalently linked to kinese like Tyrosine kinase-linked 

receptors.  Details here are not important. 

 

#  
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_1-Src family protein  

*these kinesis are important in T&B cells (immune 

system) signaling   

 

_2-Janus kinase (JAK)   

>> universally required to the cytocine receptors and leptin 

receptor.. 

*JAK (Janus kinase) 

*STAT(single transducer and activator of transcription) 

3-*Receptors can be linked with other enzymes besides 

tyrosine kinesis, such as tyrosine phosphatase, serine 

threonine kinase i.e: TGF-β  

*The activation of (JAK) protein cause phosphoralation of 

(STAT) protein And this activates the transcription of 

target genes and synthesis of proteins , that why we called 

this process (JAK-STAT) 

 



Simplifying it: > STAT is like a taxi which has the ability 

to go to the nucleus then bind to specific locations on the 

DNA   to change  gene transcription 

 

How doesJAK get activated?  This is caused by the 

dimerization of the Tyrosine kinase-linked receptors which 

is already linked to JAK  which phosphorylate each other 

after dimerization of the receptors. 

 

Another important hormone which islinked with TrK is 

Leptin >> from Adipose Tissue>> metabolism of Fat as a 

main function. 

 

 

 

In the case of Leptin binding: 

 

Leptin binds to two receptors causing a dimerization for 

these receptors>>Auto phosphpralation happens >> this 

process will activate “phosphoralation” the JAK which is 

called JAK2 in this case then it will activate 

“phosphorelate” proteins called STAT 

This process called JAK-STAT signaling. 

 This phosphorylated STAT molecule will bind to another 

similar STAT and translocate in to the nucleus causing 

transcription of some parts of the gene. 



 

STAT means : Signal Transducer and Activator of 

Transcription.  

STAT makes a stimulation on a specific site for 

transcription on the DNA . so it transferred the massage 

from the receptors to the nucleus. 

 

When JAK is activated it may activate another protein 

different from STAT and that is one that causes for 

diversity. 

 

There may be Tyrosine phosphotase so it is not necessary 

to be Tyrosine kinese. There is also the neurotrophic factor 

receptor which is another kind of the Trk. 

 

 Insulin recepters are examples of TrK. 

>> two receptors  dimerize after binding to insulin  on the 

outer surface of the plasma membrane. leading to auto 

phosphorylation of receptors >>Trk will get activated 

inducing activation of other signaling molecules. 

 

Net result in case of insulin?  Very wide spread  effects. 

*like Stimulation of glycogen, fat and protein synthesis.  

*insertion of GLUT-4 carrier proteins which make the 

plasma membrane permeable to glucose and so Insulin is 

the responsible for decreasing plasma glucose level by 



facilitating entrance or transport of glucose to the 

intracellular compartments. 

 

Binding>2 receptors> dimerization> auto phosphorylation 

activated by the binding site using ATP without the need 

of kinase or enzyme.  

energy released due to inding is used it to 

autophosphorylate > activating signal molecules “the main 

concept then do the tasks mentioned earlier. 

*insulin is anabolic factor stimulate to produce different 

things. 

We just want to know the main effects, mechanisms & 

receptors. 

 

Mitogenic signal can be also stimulated by insulin> 

Mitogenesis means that there is aproliferative activity in 

the cell.This type of signaling called MAPK or mitogen 

activated protein kinases. 

 

 Second Messengers: 

 for Hormones that can’t cross the plasma membrane: 

**1- cAMP “very important” 

ATP isconverted to cAMP by adenylate cyclase. 

cAMP is broken down by phosphodiesterase which is 

activated be cAMP. 

Actions of cAMP :  



binding to  cAMP-dependent protein kinase or protein 

kinese A “PKA”and activates it. 

 when PKA is activated, it phosphorylates other enzymes. 

-It may enter the nucleus then bind to CREB (cAMP 

response element  binding protein) which binds  the DNA 

in a specific site(C-AMP response element (CRE). 

this will initiate transcription. 

cAMP > PKA > CREB. 

PKA is cAMP-dependent and that means that it won’t be 

activated without it. 

 

cAMP is responsible for signal amplification because it 

activates  kinases that phosphorylate so many proteins. 

-cAMP may be affected by many Pathogens like Cholera 

toxin which increase the number of cAMP by continuously 

active the α subunit of Gs or pertussis toxin that inactivates 

the Gi which stimulate adenylyl cyclase to keep 

synthesizing cAMP. 

  

**2- cGMP   “very similar to cAMP” 

Produced by guanylyl cyclase from GTP. 

It also has cGMP-dependent protein kinases.  

The same concept as cAMP. 

  

     
 


