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Final report: “Optimising the small interfering RNAs targeted at the NF-κκκκB pathway for 

treatment of liver disease”. 

Grant Holder: Prof Derek A Mann, Newcastle University. 

 

1. Sientific summary. The original aim of the work was to develop selective inhibitors of NF-κB 

targeted at hepatic stellate cells which will promote regression of liver fibrosis. Importantly we 

need to discovery ways to inhibit NF-κB selectively in hepatic stellate cells since inhibition of this 

transcription factor in hepatocytes may be harmful as in this context it may function as an 

important tumour suppressor. Following consultation with the Trust, it was agreed that the original 

scientific plan should be changed. This decision was taken due to Prof Mann hearing about related 

work from a highly respected laboratory (Dr Mike Gait, MRC LMB, Cambridge) that indicated the 

experiments in the original plan had a low possibility of translation to a treatment for liver disease. 

A new set of experiments were detailed and agreed by the Trust, and as seen from the productivity 

described below, these studies have already made a major impact on the development of treatments 

for liver fibrosis.  

 

In year 1  - we discovered that: 

NF-κB is a valid therapeutic target in human hepatic stellate cells and rodent models of liver 

fibrosis are valid tools for testing and developing inhibitors of NF-κB for use in the treatment of 

liver disease. This discovery was published in a Journal of Hepatology article1 in 2008. 

 

In year 2 and the extended period of tenure (year 2+) we made three important discoveries: 

 

(i) NF-κB activity is regulated in hepatic stellate cells by Angiotensin II, a hormone with actions 

that can be blocked by drugs currently used to treat high blood pressure. We collaborated with a 

clinical team in Barcelona to show that one such drug, Losartan, will stimulate reversion of HCV-

induced fibrosis in 50% of patients treated with the drug for 18-months. We also discovered a 

chemical modification of NF-κB (RelA-Ser536-phosphorylation) that appears to predict which 

patients will be most likely to have a favourable therapeutic response to Losartan. Finally, we have 

discovered a new small peptide inhibitor of NF-κB that is based on the RelA-Ser536-

phosphorylation modification and which will promote reversion of fibrosis in mice with 

progressive liver disease. This inhibitor is now under development for drug design. Most of these 

discoveries were published in a Gastroenterology article2 in 2009. The work was considered to be 
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of sufficient wide interest and importance for Gastroenterology to also publish a commentary3 

alongside our paper.  

 

(ii) NF-κB is generated by dimeric combinations of 5 distinct subunit proteins (RelA, RelB, c-Rel, 

p50 and p52). The functions of these proteins in the injured or diseased liver are not well 

understood, neither are their functions studied in great detail in hepatic stellate cells. We used mice 

lacking the c-Rel subunit to reveal a new function for this NF-κB protein as a regulator of collagen 

(the major protein constituent of fibrotic tissue) expression by hepatic stellate cells. We also 

observed that c-Rel-deficient mice develop less fibrosis than wild type mice in two different 

models of liver disease. This opens a new area of research and a paper describing the work was 

recently accepted for publication by Hepatology4. 

 

(iii) We have previously shown that the p50 subunit of NF-κB can form homodimers (p50:p50) 

that function as repressors of pro-inflammatory and pro-fibrogenic forms of NF-κB. We have 

discovered a chemical modification of p50 that determines if it will form these homodimers or not. 

We anticipate that this work will lead to us finding ways to encourage formation of p50:p50 and 

generate new classes of anti-inflammatory and anti-fibrotic drugs. This work is still in progress and 

not anticipated to published for at least another 12-months. 
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3. New grants generated as a direct result of BLT-supported research. 
 
NIHR/EME grant: A randomised controlled trial of losartan as an anti-fibrotic agent in non-
alcoholic steatohepatitis. Day, Mann, Stewart, McColl, Steen. £1.4M. 
 
MRC New Investigator Grant to Dr Fiona Oakley: RelA Serine 536 phosphorylation as a selective 
therapeutic target in fibrotic disease. £0.6M 
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4. Public dissemination of research with acknowledgement of BLT support. 
 

(i) Presentations at national and international conferences. 
 
Oakley F………………...BASL 2007. 
Mann DA……………….UK and Ireland NF-kB Conference, Newcastle 2007. 
Mann DA……………….NIAAA, Kobe, Japan 2007. 
Mann DA……………….Schering Plough Osaka 2007. 
Oakley F..........................AASLD San Francisco 2008. 
Mann DA.........................American Diabetes Association Scientific Sessions, San Francisco, 2008 
Mann DA.........................AASLD San Francisco 2008. 
Mann DA.........................EASL, Copenhagen, Denmark 2008. 
Mann DA.........................Frontiers in Hepatology, Pampelona, Spain 2008. 
 
(ii) Media work. 
 
June 2009. BBC Look North carried out an interview with Prof Mann concerning BLT-supported 
work on losartan and reversal of liver fibrosis. The interview was shown on the breakfast and 
lunchtime editions of the news programme and was accompanied by a BBC on-line article 
http://news.bbc.co.uk/1/hi/england/tyne/8076692.stm 
 
 
June 2009. Articles on Prof Mann’s research on NF-κB, angiotensin and reversal of liver fibrosis 
published in local newspapers in the North East including “The Journal” and “The Chronicle”. 
 
 
June 2009. Over 50 On-line articles, blogs and reports describing Prof Mann’s research on NF-κB, 
losartan and liver fibrosis found via Google. 
 
 
5. Impact of the research funded by BLT.   
 
The major research outcome was that describing the roles of Angiotensin II and NF-κB as 
stimulators of liver fibrosis. This work has already had substantial impact and is anticipated to 
have very strong potential for translation to the benefit of liver disease patients in the UK. The 
immediate impact is NIHR/MRC (EME) funding of a Newcastle-led, multi-centre, randomised 
clinical trial (plus associated laboratory-based science) to determine the efficacy of the angiotensin 
receptor blocker losartan for stimulating reversion of fibrosis in patients with fibrosis caused by 
non-alcoholic fatty liver disease (NAFLD). Laboratory-based work will determine if staining for 
the NF-κB activity marker phospho-Ser536-RelA in biopsy slides can be developed as a biomarker 
test for predicting patients that are likely to benefit from treatment with losartan and similar classes 
of drug. 
 
This results of this trial and the biomarker research will be available around 2013 and if they 
show promise would lead onto larger multi-national trials aimed at establishing losartan as a 
treatment for reversion of liver fibrosis. 
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6. Career impact for scientists working on the BLT-funded project. 
 
Four scientists were beneficiaries of the BLT support: 
 
(i) Professor Mann. This grant was awarded shortly before Mann moved to the post of Professor 
of Hepatology at Newcastle University. It was one of two project grants that moved with Mann 
and played an enormous part in establishing his new laboratory. The success of the research 
supported by the BLT has helped to now establish a grouping of around 15 scientists of which the 
majority are focused on discovering solutions to chronic liver disease. This group will soon be re-
housed in purpose built laboratories funded by Newcastle University at £1.5M.  
 
(ii) Dr Fiona Oakley. Due to Dr Martha Watson going on extended maternity leave a decision was 
taken for Fiona Oakley to play an active role in the BLT project. At the time of starting this grant 
Fiona was a newly appointed lecturer at Newcastle University based in Prof Mann’s group. Fiona 
generated data that was included in 4 of the publications arising from this grant including 1 first 
author and one senior (last) author paper. Fiona has also recently been awarded an MRC New 
Investigator Grant to take the scientific discoveries from the BLT supported project to the next 
stage of investigation. The new MRC grant was the highest scoring in its class when assessed and 
has now established Fiona in the liver disease field and as a productive investigator at Newcastle 
University.  
 
(iii) Dr Martha Watson. Despite only spending around 12-months on the project, Martha 
produced sufficient high quality work to be included as an author on two papers, one of which she 
is first author. Dr Watson is currently at home taking care of her baby but at some time in the 
future will want to return to academic or industrial research, at that time the publications she has 
gained from the BLT-supported research will be invaluable for gaining employment. 
 
(iv) Miss Shilu Amin. Shilu was funded as a pre-doctoral research associate on the project to 
cover for the absence of Martha Watson and joined the lab after the bulk of the major studies were 
completed. Shilu specifically worked on developing a new study concerning p50:p50 dimers of 
NF-κB described above. This work is expected to lead to a major publication within 2 years from 
now.   
 
  
7. Lay summary 
 
Liver fibrosis is a condition that is common to many types of chronic liver disease and involves the 
progressive replacement of healthy functional tissue with scar tissue. There are currently no proven 
effective therapies for prevention or treatment of liver fibrosis other than transplantation when the 
disease progresses to its end-stage of cirrhosis. The research funded in Professor Mann’s 
laboratory by the British Liver Trust has made major strides towards improving our ability to 
develop a therapy for liver fibrosis. A specialised cell in the liver, the hepatic stellate cell, responds 
to injury and infection of the liver by making scar proteins. If these scar-producing cells can be 
encouraged to die by a process known as apoptosis, then not only are new scars prevented from 
being formed, but old scars appear to “melt away” to be replaced by healthy liver tissue. The major 
research discovery from this grant is the existence of a series of signals that take place in the 
hepatic stellate cell and which combine to instruct the cell to stay alive. Most exciting is that we 
discovered that these signals, which include a hormone called Angiotensin II and a regulatory 
complex called NF-κB, can be targeted to stimulate reversion of liver fibrosis using drugs that are 
already proven to be safe for use in patients. One of these drugs, losartan, which is currently used 
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for the treatment of high blood pressure, was shown to stimulate reversion of pre-existing fibrosis 
in 50% of patients treated for disease caused by chronic infection with hepatitis C virus. 
Importantly we also discovered a chemical modification of NF-κB (Ser536 phosphorylation) that 
may be developed as a predictive test to determine those liver disease patients who might benefit 
from treatment with either losartan or similar types of medicine. There is additionally hope that 
Ser536 phosphorylation of NF-κB can be exploited to develop new drugs that might be even more 
effective than losartan. The clinical efficacy of losartan for the treatment of liver fibrosis and the 
potential for Ser536 phosphorylation as a new drug target in liver disease are to be determined 
over the next 3-5 years thanks to new funding from the MRC.  
 
 


