
Most cancer research in the UK and in 
Europe and the USA is  concentrated 
on ‘ f inding the cure’.  Genesis Breast 
Cancer Prevention is  di f ferent because 
i t  bel ieves that ‘prevention is  better than 
cure’ and so concentrates i ts  effor ts 
on t r y ing to prevent cancer f rom ever 
star t ing. Breast cancer is  caused by a 
mixture of genetic, environmental and 
western l i festyle factors,  and not by one 
s ingle thing. Thus our research grants 
fund var ious projects invest igating 
the genetic causes of breast cancer, 
environmental factors,  diet,  l i festyle, 
methods of screening for breast cancer, 
cancer prevention drugs, and better 
surgery. 

Our plan is  to enable top-qual i ty  research 
into breast  cancer prevent ion through 
carefu l ly  targeted grants to top class 
invest igators.   We support  thei r  best 
ideas,  prov ide seed funding for  promis ing 
avenues of research, encourage them 
to  work col laborat ively wi th other groups 
in jo int  research projects,   and provide 
support  for  some of the most important 
s tudies into breast  cancer prevent ion 
cur rent ly  being undertaken anywhere in 
the wor ld.

A part icular  area of exci tement for  us 
i s  an area of research known as ‘breast 
dens i ty ’ .  B reast  dens i ty  has turned out to 
be a st rong r i sk  factor  for  breast  cancer. 
Dens i ty  i s  measured as the proport ion of 
g land ( t i ssue that makes mi lk )  to fat  wi th in 
the breast,  and th is  var ies great ly  f rom 
one indiv idual  to another.  Women wi th 
denser breasts  at  breast  screening age 
have a h igher r i sk  of  breast  cancer – in 
fact,  women wi th more than 75% dense 
breasts  have a f ive t imes s t ronger r i sk  of 
developing breast  cancer.  Two factors 
inf luence breast  dens i ty  – envi ronmental 
and genet ic factors.  Some researchers 

cons ider breast  dens i ty  to be second 
only to genet ic predispos i t ion in terms of 
breast  cancer r i sk.  I t  may not be that the 
dens i ty  d i rect ly  leads to breast  cancer, 
but rather that the increased dens i ty 
ref lects damaging changes occur r ing 
wi th in the breast  f rom other th ings which 
are harmful  to the breast.  An added 
dimension to the problem is  that breast 
screening and mammography is  much 
less accurate in dense breast  t i ssue, when 
of course these are the ver y women at 
h igher r i sk  of  breast  cancer who need the 
most accurate scanning tools.

3D Mammography (Tomosynthes is ) 
i s  an exci t ing new technology which 
al lows us to see the breast  t i ssue in 
three dimensions.  I t  has come about 
as a resul t  of  the development of 
d ig i ta l  mammography, s imi lar  to dig i ta l 
photography used in modern cameras 
and phones. Th is  has opened up new ways 
of  computer process ing of the images. 
In tomosynthes is,  several  low dose x- rays 
are taken of the breast  at  s l ight ly  d i f ferent 
angles,  and these are then formed into a 
3-dimensional  image cons is t ing of a s tack 
of  th in s l ices.  Tradi t ional  mammograms 
can be di f f icul t  to interpret  in dense 
breast  t i ssue, and cancers can be di f f icul t 
or  imposs ib le to see. These problems are 
more marked in younger women who have 
re lat ively more dense glandular  t i ssue in 
thei r  breasts.  One of our  main goals i s  to 
detect breast  cancers when they are ver y 
smal l,  as that g ives the woman the best 
chance of a good long term outcome. 
We have been sponsor ing a study that 
uses tomosynthes is  for  screening women 
in thei r  for t ies who are at increased r i sk  of 
breast  cancer.  These are general ly  women 
who have one or  more close re lat ives 
who have developed the disease, usual ly 
at  an ear ly  age, and who are being 

screened through a fami ly h is tor y c l in ic 
wi th year ly  mammograms. Our s tudy 
is  des igned to see whether the use of 
tomosynthes is  in addi t ion to s tandard 
mammography reduces the ‘ fa lse alarm’ 
rate, and whether i t  a l lows us to pick up 
cancers at  an ear l ier  s tage. The study is 
being conducted in i t ia l ly  at  two s i tes ( the 
Night ingale Centre and Genesis  Prevent ion 
Centre in Manchester  and K ing ’s  Col lege 
Hospi ta l  in London).

Another cur rent project i s  examining the 
molecular  bas is  of  breast  dens i ty.  Based 
on our cur rent data, we suspect that 
breast  dens i ty  cor re lates wi th var iat ions in 
the manner in which col lagen ( the f ibrous 
support ing elements of  breast  t i ssue) 
i s  organised at a molecular  level.  Th is 
support ing col lagen acts as a scaffo ld 
for  breast  cel l s,  and hence may inf luence 
cel l s  to behave in ways that predispose 
to cancer in i t iat ion. Our research is 
compar ing areas of  dense and low-dense 
breast  t i ssue f rom post-menopausal  ladies 
to examine the al ignment and st ructure of 
the col lagen proteins.  We hope that th is 
wi l l  ass is t  in progress ing our understanding 
of the causes of  increased breast 
dens i ty  and how high breast  dens i ty  can 
encourage breast  cancer development. 
Another avenue of research is  that cel l s 
cal led ‘ Fibroblasts ’  f rom dense breasts 
show increased inf lammation, a potent ia l 
promoter of  harmful  changes.

We are also researching the genet ic 
factors  that might lead to breast  dens i ty. 
SNP ’s  are smal l  var iat ions in DNA some 
of which can increase the r i sk  of  breast 
cancer,  and i t  looks as i f  a proport ion of 
those SNPs are l inked to increased levels 
of  breast  dens i ty.  We have ident i f ied a 
group of women wi th h igh breast  dens i ty 
who have now had DNA samples taken for 
‘exome sequencing ’ .  Th is  wi l l  a l low us to 
look for  genet ic var iants that cont r ibute 
to h igh breast  dens i ty  in these women 
who are at most r i sk  of  developing breast 
cancer. 

A ver y pract ical  reason for  our  interest 
in breast  dens i ty  i s  that i t  could al low us 
to reach one of our  ver y speci f ic goals; 
namely to al low ear ly  PREDICTION of who 
is  at  r i sk  of  breast  cancer.  By combining 
a gene test  to search for  h igh r i sk  genes 
and for  lower r i sk  SNPs,  together wi th a 
s tudy of an indiv idual ’s  mammographic 
breast  dens i ty,  and perhaps an analys is 
of  cer ta in l i festy le factors,  i t  may be 

poss ib le to predict  women at h igh 
r i sk  and equal ly  women who are at a 
moderate and ver y low r i sk  of  breast 
cancer.  Mammographic screening could 
be tai lored to an indiv idual,  therefore 
increas ing the ef f icacy. Th is  means that 
some women may need to be screened 
less of ten as they have a lower r i sk  of 
breast  cancer and some women may 
need to be screened more of ten due to 
a h igher r i sk,  perhaps wi th 3D techniques 
or  other scans.  Th is  ta i lored screening 
could increase the detect ion rate in the 
ear ly  s tages of cancer for  those at h igher 
r i sk,  leading to a better  outcome for  the 
pat ient.

Another pract ical  outcome of our  research 
into breast  dens i ty  could be in developing 
drugs that reduce breast  dens i ty  and 
hence reduce breast  cancer r i sk.  A good 
example is  the drug Tamoxi fen, which 
seems to do both in some indiv iduals.  One 
cur rent s tudy is  t r y ing to predict  whether 
the r i sk- reducing effect of  Tamoxi fen 
is  work ing in a part icular  indiv idual  by 
assess ing the degree of lowered breast 
dens i ty  at  one year of  t reatment.  Th is 
s imple technique could help us evaluate 
other potent ia l  r i sk- lower ing drugs in the 
future.  And not just  drugs – i t  could help 
evaluate the ef fect of  d iet  and l i festy le 
inter vent ions,  another key element of 
Genesis  funded research.

As you can see, th is  depth and 
breadth of research into breast  dens i ty 
supported by Genesis  funding represents 
a real ly  exci t ing t ime for  Genesis.  An 
understanding of breast  dens i ty  prov ides 
an opportuni ty  for  predict ion, ear ly 
d iagnos is  and even prevent ion of breast 
cancer.  I t  w i l l  remain the focus of  much 
of our  col laborat ive work in the year 
ahead, for  which we need your cont inuing 
support.

Together we can make breast  cancer 
a preventable disease for  the next 
generat ion.
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