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EGFR signaling pathway 

Figure 1: EGFR signaling pathway [Website: bio-rad.com]
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EGFR gene expression in human body

Figure 2:  Gene expression for EGFR. [GTEx Portal] TPM: Transcripts per million

http://paperpile.com/b/Xz9rPZ/r1Ii
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ErbB Family

Figure 3. ErbB Receptors. Baselga J. Nature 2009. 
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Implications

Figure 4:  Signal Transduction Pathways 
Controlled by the Activation of EGFR. 
Ciardiello F. N Engl J Med 2008.



Receptor



EGF Receptor Structure

PDB ID: 3NJP       X-RAY 3.30 ÅJM: juxtamembrane   TK: tyrosine kinase
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Tethered ExtendedDomains
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Tethered ExtendedDomains

Domains I and III: SCOP Classification

Leucine-rich repeat (LRR)

a/b proteinsClass 

Fold

L domain-likeSuperfamily

L domainFamily
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Tethered ExtendedDomains

EGF Receptor Structure: Domain I

➢ β-helix with six turns 
that form a solenoid or 
barrel-like structure

➢ capped off at each end 
by disulfide bonds and 
𝛂-helix

PDB ID: 3NJP       X-RAY 3.30 Å

hydrogen bonds

disulfide bonds
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Tethered ExtendedDomains

EGF Receptor Structure: Domain III

PDB ID: 3NJP       X-RAY 3.30 Å

hydrogen bonds

disulfide bonds
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Tethered ExtendedDomains

Search in PSI-Blast

LIGANDS

Clustal W

ALIGNMENT

ANALYSIS

Multiple sequence alignment

Chimera

VISUALISATION

Obtain FASTA sequence from UniProt
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Tethered ExtendedDomains

EGF Receptor Phylogenetic Tree: 

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Zebrafish (Danio rerio)
❏ Bee (Apis mellifera)
❏ Fruit fly (Drosophila melanogaster)
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Tethered ExtendedDomains

MSA EGFR: Domains I and III

DI

DIII
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Tethered ExtendedDomains

EGF Receptor Structure: Superimposition DI + DIII

Cut the PDB into domains

DOMAINS

STAMP roughfit

SUPERIMPOSITION

Sc = 1.98       RMS =  2.57     Len = 199      nfit = 40    LOW SCORE

ANALYSIS
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Tethered ExtendedDomains

EGF Receptor Structure: Superimposition DI + DIII

Cut the PDB into domains

DOMAINS

Clustal W

SEQUENCE ALIGNMENT

ANALYSIS

STAMP alignfit

SUPERIMPOSITION

Obtain FASTA sequences
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Tethered ExtendedDomains

EGF Receptor Structure: Superimposition DI + DIII

Sc = 5.25  RMS =  1.67  Len = 187  nfit = 117

❏ EGFR DI: spring green
❏ EGFR DIII: blue



ConclusionsDimerizationLigandsReceptorIntroduction

Tethered ExtendedDomains

Domains II and IV: SCOP Classification

Knottins

Small ProteinsClass 

Fold

Growth factor receptor domain Superfamily

Growth factor receptor domain Family

EGF receptor Cys-rich domain Protein
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Tethered ExtendedDomains

EGF Receptor Structure: Domain II

➢ Cysteine-rich
➢ Disulfide-bonded 

modules
➢ Rod-like structure 
.

𝛃-hairpin
= Dimerization arm

PDB ID: 3NJP       X-RAY 3.30 Å

disulfide bonds
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Tethered ExtendedDomains

EGF Receptor Structure: Domain IV

PDB ID: 3NJP       X-RAY 3.30 Å
disulfide bonds
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Tethered ExtendedDomains

MSA EGFR: Domains II and IV

DII

DIV
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Tethered ExtendedDomains

EGF Receptor Structure: Superimposition DII + DIV

Sc =  1.37  RMS =   2.54  Len = 189  nfit  = 27      
LOW SCORE
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Tethered ExtendedDomains

Active and inactive conformation 

Figure 5:  EGFR video [YouTube]
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Tethered ExtendedDomains

Tethered Conformation

PDB ID: 1NQL      X-RAY 2.80Å
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Tethered ExtendedDomains

Interactions Dimerization Arm (DII) and DIV

Figure 6: Structure of the Autoinhibited sEGFR Monomer . 
Ferguson K. Mol Cell 2003. hydrogen bonds
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Tethered ExtendedDomains

Interactions Dimerization Arm (DII) and DIV

hydrogen bondsFigure 6: Structure of the Autoinhibited sEGFR Monomer . 
Ferguson K. Mol Cell 2003.
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Tethered ExtendedDomains

Conformational change from tethered to extended

90º

~130º

PDB ID: 1NQL      X-RAY 2.80Å PDB ID (extended): 3NJP       X-RAY 3.30 Å

Chimera



Ligands
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Ligands: SCOP Classification

Knottins

Small ProteinsClass 

Fold

EGF / LamininSuperfamily

EGF-type moduleFamily

EGF: Epidermal Growth Factor TGF𝛂: Transforming Growth 
Factor alpha EREG: EpiREGulin
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EGF-like consensus domain
EGF Other ligands

A-loop

B-loop

C-loop

PDB ID: 3NJP    X-RAY 3.30 Å

hydrogen bonds

disulfide bonds
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EGF free vs bound
EGF Other ligands

Free EGF EGF bound

PDB ID: 2KV4 (NMR) Sc = 4.40   RMS = 1.80   
Len = 49    nfit = 31

PDB ID: 3NJP    X-RAY 3.30 Å



Search in PSI-Blast

LIGANDS

Clustal W

ALIGNMENT

ANALYSIS

ConclusionsDimerizationLigandsReceptorIntroduction

EGF Other ligands

Multiple sequence alignment

Chimera

VISUALISATION

Obtain FASTA sequence from UniProt
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EGF Other ligands

EGF phylogenetic tree

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Zebrafish (Danio rerio)
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EGF
EGF Other ligands

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Zebrafish (Danio rerio)



ConclusionsDimerizationLigandsReceptorIntroduction

TGF𝛂 phylogenetic tree
EGF Other ligands

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Zebrafish (Danio rerio)
❏ Fruit fly (Drosophila melanogaster)
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EGF Other ligands

TGF𝛂

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Zebrafish (Danio rerio)
❏ Fruit fly (Drosophila melanogaster)
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EGF Other ligands

EREG phylogenetic tree

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Tropical fish(Nothobranchius rachovii)
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EGF Other ligands

EREG

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Tropical fish(Nothobranchius rachovii)



Search structure on PDB 

LIGANDS

STAMP roughfit

aconvertMod2.pl → Clustal W format

SUPERIMPOSITION

STRUCTURAL ALIGNMENT

ANALYSIS
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EGF Other ligands

EGF - TGF𝛂 - EREG

transform

PDB FILE
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EGF Other ligands

EGF - TGF𝛂 - EREG

PDB ID: 3NJP 
(X-RAY 3.30 Å)

PDB ID: 1MOX 
(X-RAY 2.5 Å)

PDB ID: 5WB7
(X-RAY 2.94 Å)

Sc = 8.65 
RMS = 1.22 
Len = 48
nfit = 42 

EGF TGF𝛂 EREG
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EGF, TGF𝛂 and EREG

CYS

CYS

PDB ID: 3NJP       X-RAY 3.30 Å

EGF Other ligands



Dimerization



Symmetric dimerization

ConclusionsDimerizationReceptorIntroduction Ligands DimerizationDimerization

Symmetric Asymmetric

Figure 5:  EGFR video [YouTube]



Symmetric dimerization

ConclusionsDimerizationReceptorIntroduction Ligands DimerizationDimerization

Symmetric Asymmetric

➢ EGF Binding

➢ TGF𝛂 Binding

PDB ID: 3NJP       X-RAY 3.30 Å

Dimerization arm
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Symmetric Dimerization: Dimerization arm DII

DimerizationDimerization

Symmetric Asymmetric

Hydrogen Bonds

❏ EGFR DIIR: orchid
❏ EGFR DIIL: dark magenta
❏ EGFR DIIL dimerization arm: pink
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Symmetric Dimerization: Dimerization arm DII

DimerizationDimerization

Symmetric Asymmetric

❏ EGFR DIIR: orchid
❏ EGFR DIIL: dark magenta
❏ EGFR DIIL dimerization arm: pink

Hydrophobic Contact
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Symmetric Dimerization: Interaction DIV-DIV

DimerizationDimerization

Symmetric Asymmetric

❏ EGFR DIVR: sienna
❏ EGFR DIVL: dim gray



EGF Binding

❏ EGF: yellow
❏ EGFR DI: spring green
❏ EGFR DII: dark magenta
❏ EGFR DIII: navy blue
❏ EGFR DIV: dim gray

ConclusionsDimerizationReceptorIntroduction Ligands Dimerization

Symmetric Asymmetric

PDB ID: 3NJP       X-RAY 3.30 Å
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EGF Binding

1

3
2

❏ EGF: yellow
❏ EGFR DI: spring green
❏ EGFR DII: dark magenta
❏ EGFR DIII: navy blue
❏ EGFR DIV: dim gray

EGF EGFR

SITE 1

B-loop Domain I

SITE 2

A-loop Domain III

SITE 3

C-loop Domain III

DimerizationDimerization

Symmetric Asymmetric

PDB ID: 3NJP       X-RAY 3.30 Å
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EGF Binding

1

❏ EGF: yellow
❏ EGFR DI: spring green
❏ EGFR DII: dark magenta
❏ EGFR DIII: navy blue
❏ EGFR DIV: dim gray

EGF EGFR

SITE 1

B-loop Domain I

SITE 2

A-loop Domain III

SITE 3

C-loop Domain III

DimerizationDimerization

Symmetric Asymmetric

PDB ID: 3NJP       X-RAY 3.30 Å



➔ Hydrogen Bonds
➔ Hydrophobic Contacts   
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EGF Binding: Site 1

❏ EGF: yellow
❏ EGFR DI: green

DimerizationDimerization

Symmetric Asymmetric
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EGF Binding: Site 1
EGF Other ligands

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Zebrafish (Danio rerio)

SITE 1



Hydrogen Bonds
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EGF Binding: Site 1

❏ EGF: yellow
❏ EGFR DI: green

DimerizationDimerization

Symmetric Asymmetric

LIGAND



Hydrogen Bonds
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EGF Binding: Site 1

❏ EGF: yellow
❏ EGFR DI: green

DimerizationDimerization

Symmetric Asymmetric

RECEPTOR



Hydrophobic Contacts           
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EGF Binding: Site 1

❏ EGF: yellow
❏ EGFR DI: green

DimerizationDimerization

Symmetric Asymmetric

M, I, F, V, L: Hydrophobic Residues

LIGAND



Hydrophobic Contacts           
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EGF Binding: Site 1
❏ EGF: yellow
❏ EGFR DI: green

DimerizationDimerization

Symmetric Asymmetric

RECEPTOR

L, Y, H, I, V: Hydrophobic residues
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EGF Binding: Site 2

2

❏ EGF: yellow
❏ EGFR DI: spring green
❏ EGFR DII: dark magenta
❏ EGFR DIII: navy blue
❏ EGFR DIV: dim gray

EGF EGFR

SITE 1

B-loop Domain I

SITE 2

A-loop Domain III

SITE 3

C-loop Domain III

DimerizationDimerization

Symmetric Asymmetric

PDB ID: 3NJP       X-RAY 3.30 Å



➔ Salt Bridge 
➔ Hydrophobic Contacts
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EGF Binding: Site 2

❏ EGF: yellow
❏ EGFR DIII: dark blue

DimerizationDimerization

Symmetric Asymmetric
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EGF Binding: Site 2
EGF Other ligands

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Zebrafish (Danio rerio)

SITE 2

SITE 2



Salt Bridge 

2.100Å 2.039Å

2.239Å
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EGF Binding: Site 2

DimerizationDimerization

Symmetric Asymmetric

❏ EGF: yellow
❏ EGFR DIII: navy blue

-

LIGAND

+



Salt Bridge 

2.100Å 2.039Å

2.239Å
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EGF Binding: Site 2

DimerizationDimerization

Symmetric Asymmetric

❏ EGF: yellow
❏ EGFR DIII: navy blue

-RECEPTOR

+



Hydrophobic Contacts
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EGF Binding: Site 2

DimerizationDimerization

Symmetric Asymmetric

❏ EGF: yellow
❏ EGFR DIII: navy blue

ASP 355.A

LIGAND



Hydrophobic Contacts
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EGF Binding: Site 2

DimerizationDimerization

Symmetric Asymmetric

❏ EGF: yellow
❏ EGFR DIII: navy blue

ASP 355.A

RECEPTOR
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EGF Binding: Site 3

3

❏ EGF: yellow
❏ EGFR DI: spring green
❏ EGFR DII: dark magenta
❏ EGFR DIII: navy blue
❏ EGFR DIV: dim gray

EGF EGFR

SITE 1

B-loop Domain I

SITE 2

A-loop Domain III

SITE 3

C-loop Domain III

DimerizationDimerization

Symmetric Asymmetric

PDB ID: 3NJP       X-RAY 3.30 Å



➔ Hydrophobic Pocket
➔ Hydrogen Bonds

ConclusionsDimerizationLigandsReceptorIntroduction

EGF Binding: Site 3

DimerizationDimerization

Symmetric Asymmetric

❏ EGF: yellow
❏ EGFR DIII: navy blue
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EGF Binding: Site 3
EGF Other ligands

❏ Human (Homo sapiens)
❏ Mouse (Mus musculus)
❏ Chicken (Gallus gallus)
❏ Frog (Xenopus laevis)
❏ Zebrafish (Danio rerio)

SITE 3



Hydrophobic Pocket

ConclusionsDimerizationLigandsReceptorIntroduction

EGF Binding: Site 3

DimerizationDimerization

Symmetric Asymmetric

❏ EGF: yellow
❏ EGFR DIII: navy blue

LIGAND

VAL 417.A

LEU 382.A

ILE 438.A

PHE 412.A
LEU 47.C



VAL 417.A

LEU 382.A

ILE 438.A

PHE 412.A
LEU 47.C

Hydrophobic Pocket

ConclusionsDimerizationLigandsReceptorIntroduction

EGF Binding: Site 3

DimerizationDimerization

Symmetric Asymmetric

L, F, A, V, I: Hydrophobic Residues

❏ EGF: yellow
❏ EGFR DIII: navy blue

RECEPTOR



Hydrogen Bonds
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EGF Binding: Site 3

DimerizationDimerization

Symmetric Asymmetric

❏ EGF: yellow
❏ EGFR DIII: navy blue

LIGAND



Hydrogen Bonds
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EGF Binding: Site 3

DimerizationDimerization

Symmetric Asymmetric

❏ EGF: yellow
❏ EGFR DIII: navy blue

RECEPTOR
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TGF𝛂 Binding

DimerizationDimerization

Symmetric Asymmetric

❏ TGF𝛂: orange
❏ EGFR DI: spring green
❏ EGFR DII: dark magenta
❏ EGFR DIII: navy blue
❏ EGFR DIV: dim gray

PDB ID:  1MOX     X-RAY 2.5 Å
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TGF𝛂 Binding: Site 1

DimerizationDimerization

Symmetric Asymmetric

Hydrogen Bonds
❏ EGF: yellow
❏ TGF𝛂: orange
❏ EGFR DI: spring green
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TGF𝛂 Binding: Site 1

DimerizationDimerization

Symmetric Asymmetric

Hydrogen Bonds
❏ EGF: yellow
❏ TGF𝛂: orange
❏ EGFR DI: spring green

SITE 1
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Symmetric Asymmetric

❏ EGF: yellow
❏ TGF𝛂: orange
❏ EGFR DIII: navy blueSalt bridge + Hydrophobic Contacts

ASP 355.A

ARG 42.C

PHE 15.C
PHE 17.C

VAL 350.A
PHE 357.A

ASP 355.A

L, I: Hydrophobic Residues

TGF𝛂 Binding: Site 2 
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Symmetric Asymmetric

❏ EGF: yellow
❏ TGF𝛂: orange
❏ EGFR DIII: navy blueSalt bridge + Hydrophobic Contacts

ASP 355.A

ARG 42.C

PHE 15.C
PHE 17.C

VAL 350.A
PHE 357.A

ASP 355.A

L, Y: Hydrophobic Residues

TGF𝛂 Binding: Site 2 
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TGF𝛂 Binding: Site 3

DimerizationDimerization

Symmetric Asymmetric

Hydrogen Bonds
❏ EGF: yellow
❏ TGF𝛂: orange
❏ EGFR DIII: navy blue
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TGF𝛂 Binding: Site 3

DimerizationDimerization

Symmetric Asymmetric

Hydrogen Bonds
❏ EGF: yellow
❏ TGF𝛂: orange
❏ EGFR DIII: navy blue

SITE 3
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Asymmetric dimerization

Dimerization

Symmetric Asymmetric

➢ EREG Binding

Figure 7: Different dimerizations. Freed DM et al. Cell 2017

7.237Å

http://paperpile.com/b/Xz9rPZ/Y3H9
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Symmetric vs. Asymmetric

Dimerization

Symmetric Asymmetric

❏ Symmetric
❏ Asymmetric

Sc = 4.72
RMS = 2.34
Len = 1388     
nfit = 767

PDB ID: 3NJP 
(X-RAY 3.30 Å)

PDB ID: 5WB7
(X-RAY 2.94 Å)
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EREG Binding

Dimerization

Symmetric Asymmetric

❏ EREG: dark red
❏ EGFR DI: light green
❏ EGFR DII: magenta
❏ EGFR DIII: medium blue
❏ EGFR DIV: dark gray

❏ EREG: dark red
❏ EGFR DI: spring green
❏ EGFR DII: dark magenta
❏ EGFR DIII: navy blue
❏ EGFR DIV: dim gray PDB ID:  5WB7     X-RAY 2.94 Å
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EREG Binding: Site 1

Dimerization

Symmetric Asymmetric

Hydrogen bonds
❏ EGFR DIL: spring green
❏ EGFR DIR: light green

❏ EGF: yellow
❏ EREG: dark red



ConclusionsDimerizationLigandsReceptorIntroduction

EREG Binding: Site 1

Dimerization

Symmetric Asymmetric

Hydrogen bonds
❏ EGFR DIL: spring green
❏ EGFR DIR: light green

❏ EGF: yellow
❏ EREG: dark red
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EREG Binding: Site 1

Dimerization

Symmetric Asymmetric

Hydrogen bonds

❏ EREG: dark red
❏ EGFR DIL: spring green
❏ EGFR DIR: light green

Difference between left and right due to its asymmetry
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EREG Binding: Site 1

Dimerization

Symmetric Asymmetric

Hydrogen bonds

❏ EREG: dark red
❏ EGFR DIL: spring green
❏ EGFR DIR: light green

Difference between left and right due to its asymmetry
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EREG Binding: Site 2

Dimerization

Symmetric Asymmetric

Salt bridge

-

+

-

+

2.1Å

2.039Å
2.239Å

-

+

❏ EGFR DIIIL: navy blue
❏ EGFR DIIIR: medium blue

❏ EGF: yellow
❏ EREG: dark red
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EREG Binding: Site 2

Dimerization

Symmetric Asymmetric

Salt bridge
❏ EGFR DIIIL: navy blue
❏ EGFR DIIIR: medium blue

-
-

+
+

2.1Å

2.039Å
2.239Å

-

+

❏ EGF: yellow
❏ EREG: dark red
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EREG Binding: Site 3

Dimerization

Symmetric Asymmetric

Hydrogen bonds ❏ EGFR DIIIL: navy blue
❏ EGFR DIIIR: medium blue

❏ EGF: yellow
❏ EREG: dark red
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EREG Binding: Site 3

Dimerization

Symmetric Asymmetric

Hydrogen bonds ❏ EGFR DIIIL: navy blue
❏ EGFR DIIIR: medium blue

❏ EGF: yellow
❏ EREG: dark red
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EREG Binding: Site 3

Dimerization

Symmetric Asymmetric

Hydrophobic pocket ❏ EGFR DIIIL: navy blue
❏ EGFR DIIIR: medium blue

❏ EGF: yellow
❏ EREG: dark red

LEU 382.A

LEU 46.E

VAL 417.A

ILE 438.A

PHE 412.A

PHE 45.H

LEU 382.D VAL 417.D

ILE 438.D

PHE 412.D

VAL 417.A

LEU 382.A

ILE 438.A

PHE 412.A

LEU 47.C



LEU 382.A

GLN 408.A

LEU 46.E

VAL 417.A

ILE 438.A

PHE 412.A

PHE 45.H

GLN 408.D

LEU 382.D

VAL 417.D
ILE 438.D

PHE 412.D

VAL 417.A

LEU 382.A

ILE 438.A

PHE 412.A

LEU 47.C

ConclusionsDimerizationLigandsReceptorIntroduction

EREG Binding: Site 3

Dimerization

Symmetric Asymmetric

Hydrophobic pocket ❏ EGFR DIIIL: navy blue
❏ EGFR DIIIR: medium blue

❏ EGF: yellow
❏ EREG: dark red

F, L: Hydrophobic Residues
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Biological implications

Dimerization

Figure 7: Different dimerizations. Freed DM et al. Cell 2017

http://paperpile.com/b/Xz9rPZ/Y3H9


Conclusions
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Take Home Messages

EGFR is a very complex and difficult protein to crystallize

The EGFR and its ligands are highly conserved among the species

There are several monomeric and dimeric conformations

Still much to discover



2002 first complete crystallization of extracellular region.
➔ Understanding of cancer progressiveness 
➔ Development of new therapeutic targets and better drugs
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Future implications PEM questions

Future implications

Figure 8: EGFR - Search Results - [PubMed] (n=101,389 results)

http://paperpile.com/b/Xz9rPZ/Jgf7


1. On the extracellular region of the EGFR, 
the structure of the Domains I and III is:

a) Beta-helix
b) Tim barrel
c) Greek-key
d) Jelly roll
e) None of the above.

2. On the extracellular region of the EGFR 
the cysteine-rich domains are:

a) Domains I and III. 
b) Domains II and IV. 
c) Domains I, II and III.
d) Domains II, III and IV.
e) All of them.
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Future implications PEM questions

Conclusions

PEM questions
3. The main residue of EGF that has been conserved through 
species:

a) Aspartic acids because they are needed to do disulfide 
bonds.

b) Aspartic acids because they are needed to do hydrophobic 
contacts.

c) Cysteins because they are needed to do salt bridges.
d) Cysteins because they are needed to do disulfide bonds. 
e) Cysteins because they are needed to do hydrogen bonds.

4. Regarding high and low affinity ligands of EGFR…

a) EGF and TGF-alfa are high affinity ligands and EREG is a 
low affinity ligand.

b) EGF and EREG are high affinity ligands and TGF-alfa is a 
low affinity ligand. 

c) TGF-alfa and EREG are high affinity ligands and EGF is a 
low affinity ligand.

d) EGF, TGF-alfa and EREG are high affinity ligands.
e) EGF, TGF-alfa and EREG are low affinity ligands.
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Future implications PEM questions

Conclusions

PEM questions
5. The interactions between EGF and EGFR are:

a) Loop A with site 1, loop B with site 2, loop C with 
site 3. 

b) Loop B with site 1, loop A with site 2, loop C with 
site 3. 

c) Loop A with site 1, loop C with site 2, loop B with 
site 3. 

d) Loop C with site 1, loop B with site 2, loop A with 
site 3. 

e) Loop A and B with site 1; loop C with site 2 and 3.

6. What ligands of EGFR induce the asymmetric 
dimerization of the receptor?

a) EGF
b) TGF-alfa
c) EREG
d) All of the above.
e) None of the above.

7. Which of the following domains is characterized 
by a dimerization arm?

a) Domain I
b) Domain II
c) Domain III
d) Domain IV
e) Domains I and III

8. On the extracellular region of the EGFR, the 
conformational change from tethered to extended 
implicates a movement of:

a) 50º
b) 70º
c) 95º
d) 130º
e) 165º
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PEM questions
9. How many described ligands does EGFR have in humans?

a) 3
b) 12
c) 5
d) 20
e) 7

10.  Which domains interact in the tethered conformation of EGFR?
a) Domain II
b) Domain IV
c) The two above
d) Domain III
e) All of them 
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Figure 8 and 9: Differences between left and right side interactions between epiregulin and EGFR. Freed DM et al. Cell 2017.
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