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We have a clinical problem with patients with RDEB

1) The incidence of Squamous Cell Carcinoma (SCC) in 
RDEB is  more than 75-fold higher than in the normal 
population. 

2) These SCCs are highly metastatic whereas they are 
not in the normal population. 

3) Over 50% of RDEB patients die from cancer by the 
age 40.

15 years ago……..



15 years ago……..what did we know?

Collagen VII is absent/deficient

Blistering at sites of trauma, bony joints

Chronic inflammation and fibrosis

Squamous cell carcinomas developed, often at 
bony joints



15 years ago……..what didn’t know?

• Does Collagen VII do anything other than anchor the skin cells?

• Can we correct the absence of collagen VII?

• If we correct the absence of collagen VII,  can we restore normal 
cell behaviour?

• Is the chronic inflammation and fibrosis helping to promote the 
SCC?

• Are the SCC in RDEB patients  different to SCC in non-EB 
patients?
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Are SCC cancer cells genetically different in 
RDEB patients and non-RDEB patients?
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Are SCC cancer cells genetically different in 
RDEB patients and non-RDEB patients?

RDEB 
SCC

Non-
EB SCCversus =

Significant 
differences in 
only 18 genes

Compared which genes are used in



Are SCC cancer cells genetically different in 
RDEB patients and non-RDEB patients?

Not very different 
at all
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Are the genes used by fibroblasts 
different in RDEB patients and non-

RDEB patients?

Examined the genes used in fibroblasts from

• Human skin (non-EB) NHF
• Human skin (RDEB patient) RDEBF
• UV light induced SCC UVSCCF
• RDEB SCC RDEBSCCF



Findings

Fibroblasts from non-EB patients 
use different genes to all 3 other 
types of fibroblasts

Fibroblasts from RDEB patients, 
that ARE NOT associated with 
cancer, use the same genes as 
fibroblasts from a UV-light 
induced SCC

Fibroblasts from RDEB SCC are 
completely different to the 
other fibroblasts. They used 
over 650 different genes when 
compared with the other 
fibroblasts.



How can we show if RDEB SCC fibroblasts promote tumour
development?   Inject SCC cells with different fibroblasts into mice.

Normal (non-EB) Human 
Fibroblasts

RDEB SCC Fibroblasts where 
Collagen 7 has been restored

RDEB SCC Fibroblasts that have 
no collagen 7



Are the genes used by fibroblasts 
different in RDEB patients and non-

RDEB patients?

Yes!!  
The data suggest that it is the fibroblasts in 
the microenvironment surrounding the 
cancer cells that may be responsible for the 
aggressive behaviour of RDEB SCC.

They increase the use of genes that code for 
microenvironmental proteins



Examined the proteins released from fibroblasts from non-
EB and RDEB patients.

Major findings:
• Basement membrane proteins were decreased
• Many types of collagen and other ECM proteins were 

increased 
• TGFβ (Transforming Growth Factor Beta) was increased



Identical twins had different clinical appearances of the 
RDEB. One had a severe form and the other had a mild form.





Identical twins had different clinical appearances of the 
RDEB. One had a severe form and the other had a mild form.

The mild case had fibroblasts that produced a protein, that 
stops TGFb working- called DECORIN

Suggests that more TGFb the more severe the disease
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Used a combination of genetic knockdown of collagen VII in SCC cells and 
adding back Collagen VII protein. Concluded:

• The presence of Collagen VII, bound to the cells via integrin a2b1, stops 
TGFb protein appearing and its activity (invasion, angiogenesis)

• Loss of Collagen VII or blockade of a2b1 would increase TGFb protein and 
its activities

• The tumour promoting molecules fibronectin and integrin avb6 would also 
appear in higher levels when collagen VII was missing, in a TGFb-dependent 
way.

• Collagen VII seems directly responsible for regulating TGFb



Summary

• Research from independent laboratories 
Identify that excess TGFb is strongly 
associated with severity of RDEB and with SCC 
in RDEB

• Natural (DECORIN) blockade of TGFb can 
reduce the severity of RDEB

• Can we identify drugs that can also block 
TGFb?



Treated mice genetically engineered to develop RDEB with 
Losartan, a drug that inhibits TGFb effects. They found the 
treatment

• Halted fibrosis in paws
• Stopped fusion of the digits
• Reduced the levels of molecules 
that promote inflammation
• Reduced inflammation

Clinical trials in RDEB are planned
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avb6 is on 
86% of RDEB 
SCC tested



avb6 is upregulated significantly on RDEB 
healing wounds

Wound edge Blister



Barts Cancer Institute, Centre  for Tumour Biology

Over the last 15 years we have learned that integrin avb6 ?

• Epithelial-specific, RGD-directed integrin

• Weak or undetectable in most normal adult tissues

• Presence may increase during tissue remodelling e.g.
wound healing, chronic inflammation

• Main function of avb6 is to activate TGFb via binding
to Latent-TGFb.

• Presence is increased in many types of carcinoma
including oral and skin SCC, colon, breast, cervical,
ovarian, lung, oesophageal
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The problem with developing an experimental  drug 
in only EB is its difficult to develop the clinical trial

We don’t have sufficient patient numbers to 
correlate protein presence and survival

We cannot easily get the patient numbers to 
run the Phase I trial

Solution:
Develop the drug in another condition where 
these factors are less restrictive, then use the 
drug in EB once approved.



HER2, αvβ6 & breast cancer

• Stained breast cancer tissue microarrays for 

αvβ6 expression (London & Nottingham 

cohorts, 2000 cases).

Normal breast Grade 3 Breast cancerA

• We have shown over 40% of breast cancers 

express moderate to strong levels of αvβ6. 

Nottingham Cohort: avb6 Lond/Nott: HER2+/avb6 METABRIC: HER2+

Moore et al, 2014. JNCI 106 (8)
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How ‘targeted’ therapy works
Targeting αvβ6 & HER2 in breast cancer 

in vivo

αvβ6 antibody shrank tumours & increased survival & restored trastuzumab-sensitivity
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TRAIgG 264RAD 264RAD+TRA

A Palpable tumours B 200mm3 tumours C Survival Post Rx
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Funding from CRUK

November 26th 2014, CRUK and Medimmune 

signed an agreement for a Phase I trial of 

264RAD in pancreatic and breast cancer.

It took till February 2016 to finalise contracts. 

Antibody production started July 2016.

Will take till December 2017 to make sufficient 

264RAD for the trials

Once confirmed as safe 264RAD will be available for 
testing in EB patients with SCC



15 years ago……..what didn’t know?

• Does Collagen VII do anything other than anchor the skin cells?

• Can we correct the absence of collagen VII?

• If we correct the absence of collagen VII,  can we restore normal 
cell behaviour?

• Is the chronic inflammation and fibrosis helping to promote the 
SCC?

• Are the SCC in RDEB patients  different to SCC in non-EB 
patients?

YES!

YES!

YES!

Very likely

Yes but it’s the microenvironment more than 
the cancer cells
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