
 

Summary 

 In this lesson students will learn about the protein Human-ras and a brief introduction of 

how it works in signaling pathways.  Students will have a chance to work in groups to create a 

diagram, using various materials, demonstrating the signaling pathway. 

 

Completion of this lesson plan, students should be able to: 

- Understand ras and how it works in the signaling pathway 

- Work in a group to be able show how signaling works 

 

Lesson Plan 

The lesson is divided in to two sections in which one is comprised of a lecture to where the 

students learn about the protein H-ras and how signaling works and the other is a group activity 

to give the students a hands-on experience in showing how the signaling pathway work. 

 

Section 1 – Introduction to Human-ras and signaling pathways 

Time allowed: 50 minutes 

 

Begin by projecting an image of ras and work through the different parts of the protein like the 

switch I and II, p-loop, beta sheets, and alpha helices and describe what they are and the 

importance in how the protein works.  Next, move on to describing how ras works in signaling 

pathways be sure to include the important vocabulary below. 

 

Signaling Pathway vocabulary to go over: 

- GTPase 

- Guanosine Diphosphate 

- Guanosine Triphosphate 

- GAP 

- Ligands 

- Tyrosine Kinase Receptors 

- Autophosphorylation 

- Scaffold protein/ adaptor (DRK) 

- Nucleotide Exchange Factor (GEF) 

- SOS 

- Kinase cascade 

 

Section 2 – Signaling Pathway activity 

Time allowed: 30 minutes 

Materials needed: 

- Cut out pieces (page 4) 

- Glue  

- Three-four different color markers 

- Handout (page 3) 

- Poster paper 

 

Grade Level: 12 Life Science (10-12) Time Required: 80 minutes 

Key words: signaling pathway, ras, beta sheets, alpha helices 



In this activity students will have the opportunity to work in groups to go through the steps to of 

the signaling pathways and discuss with each other how it works. 

 

First place the students in groups of three or four.  Next, give each group the materials listed 

above and read through the following handout while the students follow along. 

 RAS acts as a molecular switch in which when in its active form it is bound by guanosine 

triphosphate and when in it inactive form it is bound by guanosine diphosphate.   The way 

the protein is activated starts with an outside signal such as a growth factor and attaches to 

the tyrosine kinase receptor which beings to auto phosphorylates. 

 

- Draw an oval to represent a cell with a smaller one on the inside to represent the nucleus.  

Next, glue the tyrosine kinase receptor to where the binding sites are outside of the cell.  

Bring two ligands in and heave them fit into the binding site of the tyrosine kinase 

receptor.  Next place three phosphates on each receptor to symbolize the 

autophosphorylation between the receptors. 

 

 When the tyrosine kinase receptor is phosphorylated it now has a binding site for GEF 

with a SOS bound to it.  The SOS becomes activated and cause the G protein, RAS, to 

release GDP and exchange for a GTP.  RAS is now activated and the kinase cascade 

happens which amplifies the signal.  The final target for the signal is transcription factors 

FOS and Jun which cause them to become active and bine to the DNA  causing changes 

in gene transcription 

 

- Glue GEF with an attached SOS to one of the phosphates on the tyrosine kinase 

receptor.  Draw a signal coming from the SOS to the G-protein with an attached GDP 

which should be attached to the cell wall.  When signal is reached the GDP should be 

removed and a GTP should come and attach to the RAS.  Draw signals going down 

from RAS to the kinase cascade to where it reaches FOS and JUN, they will then 

attach to DNA and that is where transcription occurs.   

 

The activity is now complete and the students should have a basic understanding how the 

signaling pathway work.   

  



Signaling Pathway Activity 

 

In this activity students will have the opportunity to work in groups to go through the steps to of 

the signaling pathways and discuss with each other how it works. 

 

First place the students in groups of three or four.  Next, give each group the materials listed 

above and read through the following handout while the students follow along. 

 RAS acts as a molecular switch in which when in its active form it is bound by guanosine 

triphosphate and when in it inactive form it is bound by guanosine diphosphate.   The way 

the protein is activated starts with an outside signal such as a growth factor and attaches to 

the tyrosine kinase receptor which beings to auto phosphorylates. 

 

- Draw an oval to represent a cell with a smaller one with DNA strand on the inside to 

represent the nucleus.  Next, glue the tyrosine kinase receptor to where the binding sites 

are outside of the cell.  Bring two ligands in and heave them fit into the binding site of the 

tyrosine kinase receptor.  Next place three phosphates on each receptor to symbolize the 

autophosphorylation between the receptors. 

 

 When the tyrosine kinase receptor is phosphorylated it now has a binding site for GEF 

with a SOS bound to it.  The SOS becomes activated and cause the G protein, RAS, to 

release GDP and exchange for a GTP.  RAS is now activated and the kinase cascade (pink 

circles) happens which amplifies the signal.  The final target for the signal is transcription 

factors FOS and Jun which cause them to become active and bine to the DNA  causing 

changes in gene transcription 

 

- Glue GEF with an attached SOS to one of the phosphates on the tyrosine kinase 

receptor.  Draw a signal coming from the SOS to the G-protein with an attached GDP 

which should be attached to the cell wall.  When signal is reached the GDP should be 

removed and a GTP should come and attach to the RAS.  Draw signals going down 

from RAS to the kinase cascade to where it reaches FOS and JUN, they will then 

attach to DNA and that is where transcription occurs.   
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