
 
 
 
 
 
Where does your money go?  
All profits raised by William’s Fund go directly to Dr Chris Mitchell at the Oxford 
Radcliffe Hospital for research into childhood cancers. There are no administration 
fees and no paid employees at William’s Fund. Please read on for an update on the 
research project from Dr Mitchell.  
 
 
Research Update from Dr Chris Mitchell (August 2005) 
 
It has been some time since we updated the report on the website, and there has, of course, been 
progress with our work over the past months.  We now have two projects, the first and original one 
which is looking at some of the underlying genetic abnormalities in childhood connective tissue 
tumours, and the second, and much smaller project, which is examining similar mechanisms in 
childhood leukaemia. 
 
We have made a lot of progress with the main project over the past months, following a lot of hard 
work and a number of setbacks.  However, we have now reached a point where we can hope for 
substantial progress over the next few months as we analyse our new results and design new 
experiments to answer the questions that are now raised.  It is a continuing process, and we remain a 
long way from understanding the “cause” of this kind of cancer. 
The leukaemia project has already given some interesting insights into the underlying genetic 
mechanisms.  This work is very much at a preliminary stage, but we hope to develop this project 
further over the next few years. 
 
Project 1:  Genetic mechanisms in childhood sarcomas;  (personnel: Sophie Hill, PhD and 
Elizabeth Rapa MSc) 
 
Sophie Hill, who started working with us in March 2001, has continued to work part time in the 
laboratory since the birth of her second son. Elizabeth Rapa, who started work for us in March 2002 
brought a great deal of experience in the molecular biology of cancer and has been a great addition 
to the team. She is now registered at Wolfson College, the University of Oxford for a Doctorate in 
Philosophy.  Both Elizabeth and Sophie are working on a tumour called rhabdomyosarcoma, which 
is a type of cancer that develops in muscle cells and is seen mainly in children.  Emily Carpenter 
continues to work intermittently in the lab, fitting this work around her medical studies and has 
concentrated on the genetic abnormalities that underlie the development of leukaemia.  
 
These three appointments have been possible only as a result of the generosity of the friends and 
family of William Dodd. We are grateful to Peter and Johanna Dodd for this opportunity to thank 
all of you who have given so generously to support this research.  The past year has at times been 
very frustrating in the lab, but now we have a lot of new information, which is at last enabling us to 
design new experiments that should yield some exciting answers about the underlying causes of this 
type of cancer. 
 
 
 



 
 
First, we need to explain a bit about genetics. Everything about us is encoded in the chemical 
known as DNA. The DNA in our cells is organised into genes and the genes in turn are organised in 
chromosomes. The genes provide the blueprint for producing all the proteins that cells need to 
function. A human cell contains about 100,000 genes, organised into 23 pairs of chromosomes. In 
any one cell though, only a few genes relevant to that cell's function are turned on or "expressed". 
Obviously, it is important that the DNA is kept in proper condition while the cells do the work 
required of them or when they divide, so there are intricate mechanisms within the cell to make sure 
that any damage is properly repaired and that the chromosomes replicate themselves properly. 
These mechanisms are also encoded in the genes, so it is rather like having a car that can repair 
itself if it stops working properly, or can make itself a new one when the old one wears out! 
 
Occasionally, however, when a cell is damaged or divides, the processes do not work properly and 
the chromosomes can get jumbled up - a process called chromosome translocation. For example, a 
bit of chromosome 2 can break off and get stuck onto a broken bit of chromosome 13. When this 
happens part of a gene on one chromosome adjacent to the break can find itself in the company of 
part of another gene adjacent to the break on the other chromosome. The two genes can then get 
spliced together to make a completely new gene with all sorts of unusual properties. 
Many malignant tumours have within their cells recognisable and specific rearrangements of their 
chromosomes, and often it is possible to demonstrate that the affected genes have combined to 
make either a new protein or one that expressed when it shouldn't be. We are particularly interested 
in a translocation between chromosomes 2 and 13 seen in rhabdomyosarcoma.  We think that the 
translocation results in one or more genes being turned on or off inappropriately.  We are trying to 
understand how it is that such abnormalities of genetic control can happen, in the hope that we 
might in due course discover ways of re-establishing normal control.  Such a discovery might in due 
course provide us with a completely new way of treating this type of tumour, and might also give us 
hints for dealing with other types of tumours. 
 
With the support of William’s Fund, we have worked to identify genes that are no longer regulated 
properly, presumably as a result of the chromosome translocation that we described above.  The 
technique – called “representational difference analysis” - was difficult to master and prone to not 
working - usually for no very obvious or good reason.  At last, the technique has been optimised 
and we have now completed a number of experiments, leading to the identification of a number of 
genes that are not regulated normally in rhabdomyosarcoma.  We chose eight genes to study further, 
based on features such as involvement in other types of cancer or because they are known to have 
roles in normal cell division.  We have now confirmed that the regulation of these eight genes is 
significantly different in our cancer cells compared to normal cells.  The next steps will include 
experiments, for example, to show what happens when a gene that that is over-expressed in a cancer 
cell is “turned off”, and similarly what happens when a gene which is under-expressed is turned 
“back on”.  This work is the basis of a thesis that Elizabeth is submitting for a Doctorate in 
Philosophy. 
 
We are also continuing to work on disentangling the series of events in cells at different points 
during cell of division – called the cell cycle - so as to identify genes that are inappropriately turned 
on or off during this process.  This series of experiments involves sorting the cells into different 
populations according to their stage of division.  Then the cell messages (RNA) are allowed to 
“stick” to a “chip” which has sequences from thousands of genes embedded on its surface.  Where 
the cell message finds its partner, it will stick and we can identify it.  This method – which is fairly 
new – generates a great deal of data very quickly, and hence enables us to quickly plan more 
experiments for the future. 
 



We are building up a complete picture of all the events that are going wrong in the cancer cell, but 
we still have a long way to go.  We are preparing another grant application and are hopeful, after 
some encouraging comments from our last application, that this time we will be successful.  As 
always, we are very aware that these grants are relatively small in number and extremely 
competitive. We remain extremely grateful to all of the supporters of William's Fund for giving us 
the opportunity to pursue our research. 
 
Project 2.  GATA1 mutations in childhood leukaemia.  (Emily Carpenter BSc, Research 
Assistant (Temporary) supported by William’s Fund)  
 
I am a graduate entry medical student at Oxford University.   Before deciding to embark on a career 
in medicine, I previously did a degree in biology.  I am particularly interested in understanding the 
biology of cancer and how new-targeted therapies might improve the treatment of people with 
cancer.  I have been very fortunate to receive support from William’s Fund for some research work 
that I have been doing during my medical training.   
 
I have been working with Dr. Chris Mitchell and Dr. Paresh Vyas at the John Radcliffe Hospital.  
Our work has focussed on improving our understanding of how acquired changes (mutations) in a 
particular gene (GATA-1), are involved in causing leukaemia in children.  It is an important area of 
research because many advances have been made recently in our understanding of the biology of 
leukaemia, and these advances have the potential to make significant contributions to our 
knowledge of the general mechanisms of cancer formation. 
 
To date I have been involved in work that has led to the publication of two research papers.  This 
work was on looking for mutations in the GATA-1 gene in two children that had acquired three 
copies of chromosome 21 (trisomy 21) in their leukaemic cells.  Normally each cell has only 2 
copies of each chromosome (one from each parent), which carry genes encoded in DNA.  This area 
was particularly interesting to study because the type of leukaemia the children had is called 
AMKL, which occurs at high frequency in children with Down syndrome.  Down syndrome is 
known to be caused by the presence of trisomy 21 (i.e. three copies of chromosome 21) in all the 
cells of the body.  However, it was unclear what role the trisomy 21 was playing in causing the 
leukaemia.  Our work confirmed the presence of GATA-1 mutations in these two children with 
AMKL and trisomy 21 only in their leukaemic cells.  This finding suggests that trisomy 21 plays a 
role in the development of leukaemia through its presence in the precancerous blood cells, rather 
than other cell types in the body. 
 
This summer I have also been involved in a study looking for the presence of GATA-1 mutations in 
older children with Down syndrome.  This work is very relevant area because a new chemotherapy 
trial is being carried out using lower doses of drugs in patients who have a GATA-1 mutation.  The 
trial is being carried out because these children have much better chance of cure and respond better 
to lower drug doses than patients without the mutation.  This work should lead to the publication of 
another paper in the near future. 
 
I would like to thank William’s Fund very much for the support I have received, without which I 
would not have been able to carry out this work.  I really enjoy the opportunity to be able to do 
some research alongside my medical degree.  I hope the experience this gives me means I will be 
able to continue to contribute to the field of research into children’s cancers after I qualify as a 
doctor. 
 
You can see this report and a lot more information and pictures on 
www.williamsfund.co.uk.                                             Or call Johanna on 01753 899234 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


