STOCKPORT ME GROUP

LECTURE BY DR. JOHN GOW 13TH OCTOBER 2006
Well it really turned out to be Friday 13th, as we made our way through the fog to the Stockport group meeting, worrying only whether we would arrive there safely and in time.  We arrived in plenty of time, and by then the sun was shining brightly and it was lovely and warm.

Several of our group members had braved the fog and we all sat waiting in anticipation whilst a small army of people were connecting sound systems and computers and putting up a screen.  I was glad it wasn’t me doing all that technical stuff, we would never had been ready.

Eleven o’clock came and about 90 or 100 people sat waiting expectantly when poor Derek Vernon, the Chairman of the Stockport ME Group had the unenviable job of telling us all that, because of the fog, Dr. Gow was unable to come and give us his talk.  He was to have travelled by plane from Glasgow to arrive at Manchester Airport for 8.30 am but, because of the fog, there had been several announcements at Glasgow rescheduling the flight and arrival in Manchester until eventually it was no longer viable for him to set off.  Derek said that to say that they were embarrassed was the understatement of the century.  However, everyone of course completely understood the dilemma for which no one was to blame.  Stockport Group saved the day by showing us a DVD recording of Dr. Gow giving a talk at the ME Association Conference at Leamington Spa in September 2005, in which he explained some points on his research into genes and ME, hence all the equipment being set up.

Dr. Gow is a leading neuroscientist and forensic scientist who has a special interest in genetics and studies DNA in connection with illnesses.  He has worked in Glasgow with Professor Behan and his wife Wilhelmina, and Dr. Chaudhuri.  It was Professor Behan’s team who first described the benefits of using Omega 3 and Omega 6 oils (fish oil and evening primrose oil) to treat symptoms of ME.   Dr. Gow is now working at the Glasgow Caledonian University and Dr. Chaudhuri is now working with Professor Leslie Findlay at the National ME Centre in Romford, Essex.

In the DVD, the introduction was done by Dr. Charles Shepherd, Medical Adviser at the ME Association, who said that Dr. Gow’s work is not funded by government, and that questions have been put by the All Party Parliamentary Group to ask why the Medical Research Council is not funding research into the organic causes of ME.  (As an update, this ME conference was held over a year ago, and since then there has been an open meeting of the APPG with the Chief Executive of the Medical Research Council in April 2006, a report on this meeting is in issue 99 of the MEA magazine ME Essential.  There has also been the Gibson Enquiry into the state of ME research and the outcome of that is due any time). 

As Dr. Gow has a very broad Scottish accent, and he speaks quite quickly in highly technical terms, I cannot repeat everything he said, so I hope you will forgive me if I just give you an overview of the talk.

At present there is no easy diagnostic test for ME, and Dr. Gow’s research was aimed at finding such a test.  Dr. Gow referred to the Chief Medical Officer’s Report of 2002, which stated that ME is a real illness and should be classified alongside other neurological illnesses such as MS and Motor Neurone Disease.

The patients taking part in the research study had to have been ill for at least 6 months, and the researchers used the Fukuda criteria, established in 1994, to select suitable subjects for the study.  The researchers were trying to:

a) Construct a map of gene behaviour in patients with ME.

b) Identify genes and biochemical pathways, which may be up or down-regulated in ME patients.  Up-regulated means the gene is switched on, down-regulated means it is switched off.

c) To identify biomarkers for diagnosis

d) To help formulate a basis for drug interventions.

Dr. Gow explained that they looked at over 33,000 genes in order to try and map a picture of the genes and chromosomes.  He explained that most cells have a nucleus and inside the nucleus are the chromosomes.  If you start to unravel the chromosomes, they are made up of proteins and the familiar shaped double stranded DNA.  Genes are segments of the DNA, and there are different genes on different chromosomes.  He said that genes are specific to parts of the body e.g. you don’t find liver genes in your kidneys, or brain genes in your liver etc. so obviously depending on the body part, the genes not required to operate that part will be switched off.  There are molecular switches involved to switch on or off the relevant genes for the relevant body part.  If a gene is switched on, it is termed expressed.

Dr. Gow explained that if a gene is switched on, RNA, which is a copy of DNA, is formed and is situated in the cytoplasm of the cell.  The team were looking at RNA in this research as you only get RNA when a gene is switched on.

Blood samples were taken from 8 male ME patients, aged between 18 and 54 years, with a mean age of 36 and not receiving any drug therapy, and 7 healthy controls of roughly the same age, again they were men.  The white blood cells were prepared from whole blood and from there the RNA was prepared, then copied and tagged so the machine can read them, and then put on to DNA chips and were then analysed and read by the software.  The machine which does this is specialised computer equipment called the Affymetrix Microarray machine, and is made by a firm called Affymetrix.  It cost the University £200,000, and each DNA chip cost £1000 each.  In this study, 15 such chips were required as one chip is allocated for each of the study participants.  So you can see why the study encompassed such a small group.  If you wanted to repeat the study with more people e.g. 20, then you would have to spend £20,000 on the chips upfront before adding in other costs, so it is an expensive business.

As the machine reads the RNA signal, it can tell which individual genes are up-regulated (switched on) and which are down-regulated (switched off).  A comparison can be made between the patients and the healthy controls.  It is also possible to look at groups of genes as well as individual genes.  A vast amount of data resulted from the machine, which took the team some months to process, but when they were able to look at the results, a number of genes in the patients were up-regulated, and others were down-regulated.  The results listed the individual genes, with the most up-regulated ones at the top of the list, and each individual gene was stated as being so many times more up-regulated than the corresponding gene in the healthy controls.  With regard to the gene groups, the top changed groups in the up-regulated category were the oxygen transport groups with there being a 33% change in gene behaviour in the patients.  The most changed group of genes in the down-regulated category were those controlling the sleep/wake cycle, which may explain some of the sleep disturbances you get with this illness.

Dr. Gow then went on to explain their conclusions, which were: -

· There is a shift in the immune response with some genes working overtime, while other genes in the immune system were down-regulated, so they were not working at all.

· Genes in the oxygen transport system are up-regulated, with one gene switched on which is not normally switched on in an adult, so that means there is a lot of oxidative stress going on.
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There is a high level of what is called cell apoptosis (cell death), as the genes controlling this process are up-regulated in the patients.  Cell apoptosis is a normal function of the body as it needs to regulate cell growth, and this process also happens when the body is trying to fight off a virus.  The virus invades the cell, so the cell dies to prevent the virus from surviving, but in someone with ME, the process is over activated.

· There is evidence of the influence of viruses, bacteria or fungus as some of these can evade the immune system and switch off some of the genes, and switch on others.  There is evidence of that kind of altered gene expression of the relevant genes in these patients.

These conclusions highlight the main targets for therapeutic intervention. 

As the study was so small, Dr. Gow said that one might be tempted to say well it could be rubbish, or it may not be accurate, so he and his colleagues verified the results using other technologies, which are already in existence.  These are RT-PCR, Western Blot and ELISA tests.  Dr. Gow ran a PCR test on a gene called Defensin, which came out at the top of the list from the Microarray machine as one of the most up-regulated genes in ME patients.  The same results were confirmed by the PCR assay.  The same gene plus two others were subjected to a Western Blot test, and this test also confirmed the original results.  A Mass Spectometry test further confirmed the Western Blot tests.

Dr. Gow said that he is not saying these are ME genes, but that these were the genes that showed an abnormality in more that one method of testing, and could be biomarkers for testing for ME.  There needs to be more work done to establish if there are more biomarkers.  However, these testing techniques are fairly specialised and are not normally carried out by GPs.  There are problems in getting the sample, and storing it under the correct conditions.  GPs are not really able to do this, so Dr. Gow and his team have been trying to develop a test that can be undertaken by a GP.  Dr. Gow subjected one of the up-regulated genes called Arginase to an ELISA Plasma test and it showed that the Arginase gene in ME patients has a highly raised activity rate compared to healthy controls, and those with other infections.  As the team now know from the Microarray equipment which genes are both up and down-regulated, these genes could be tested using ELISA technology which is cheaper and more accessible to GPs.  He had a list of the potential biomarkers if anyone at the meeting was interested in making a note of them. 

The current status is that there is a signature for gene expression in ME, and they have identified several new biomarkers, but that they haven’t been able to test all of them, and there may be others that they haven’t yet found.  They have tested genes against one or two other illnesses but a much larger study needs to be done to compare ME patients with a larger selection of other disorders, as well as healthy controls.  They have been able to continue testing genes in plasma, which is the basis of an ELISA test, so that eventually a reliable test would be available to GPs.  The team were able to carry on with some further testing due to some money being made available by the MEA.

Dr.Gow mentioned some other studies on genes and ME done by other researchers: -

· In 2001, Vernon et al at the CDC in Atlanta, USA looked at 1716 genes but did not confirm the findings.

· In 2005, Kaushik et al looked at 9522 genes and confirmed by PCR testing.  There was a report on this study published in the New Scientist magazine in August 2005.

· The CDC people are looking to do further research, but as it costs thousands and thousands of pounds, it hasn’t got off the ground yet.

In terms of future directions, what is wanted is firstly a reliable diagnostic test, and secondly effective treatments.  Further tests using Western blot, ELISA and a procedure known as Multiplex PCR are planned by the team to try to arrive at an easy, accessible test for GPs using all the main biomarker genes, not just one or two genes.  The Multiplex PCR system enables observation of a number of the genes implicated and it doesn’t cost more than if you were looking at one gene.
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Dr. Gow ended the lecture by thanking all the sponsors of the project, and the meeting moved on to other MEA business.  A report in the most recent MEA magazine, issue no.100 dated October 2006, says that on moving to his new post, Dr. Gow is still carrying on with this work, and that the MEA is continuing to fund it.

Derek finished off by stressing that one of the leading researchers in the world is working on our behalf.  He said we should equate what is happening with ME to what was happening with MS in the past.  There was no diagnostic test and people were told it was all in the mind, and then when changes to the myelin sheath which surrounds nerve tissue was discovered, there all at once was a diagnostic test and it was accepted.  Dr. Gow and his team are finding the changes so that a diagnostic test will become available.  With these efforts to produce a cheap but accurate test, hopefully this will lead to more research being done and for more funding to be made available.  Once it is understood what it is that is not working properly in this illness, it will be possible to use drug therapy as a treatment regimen.  There are some drugs, which are available now, which may be helpful.

Finally Derek encouraged us yet again to write to our MPs to ask why government is not funding this vital research.

After a very interesting DVD and meeting, we again had a really excellent meal in the Toby Carvery, so Friday 13th didn’t turn out to be so bad after all.

 Pam Turner

Thanks to Leger ME Pathways
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