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Does Breast Cancer Start in the Womb?
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Abstract: Perturbations in the foetal environment predispose individuals to diseases that become apparent in adulthogg Conos

These findings prompted researchers to hypothesize that foetal exposure to environmental oestrogens may play a gy
increased incidence of breast cancer observed in European and US populations over the last 30 years. There is widespread
human exposure to bisphenol A, an oestrogenic compound that leaches from dental materials and consumer products, In
CD-1 mice, perinatal exposure to environmentally relevant bi estational B Blonallaaonal
architecture. Bisphenol A increased the number of terminal eff — FESET S gmages -

increased ductal lateral branching at 4 months of age. Exp 7
when ovariectomized prior to puberty. All these parameter:
developing breast cancer. To assess whether bisphenol A indu|
it more closely mimics the human disease than mouse model.
during early adulthood revealed that gestational exposure
lesions and carcinoma in sifu in the absence of any additional
ing epidemiological data reveal an increased incidence of bres
tation. Hence, both animal experiments and epidemiologid
xenooestrogens may be an underlying cause of the increased

0.25 pgikg BPA




...recent data suggest that cancer has a fundamentally common basis that is grounded
in a polyclonal epigenetic disruption of stem/progenitor cells,
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The epigenetic progenitor origin of
human cancer

Andrew P. Feinberg*, Rolf Ohlsson* and Steven Henikoff$

Abstract | Cancer is widely perceived as a heterogeneous group of disorders with markedly
different biological properties, which are caused by a series of clonally selected genetic

changes in key tumour-suppressor genes and oncogenes. However, recent data suggest

that cancer has a fundamentally common basis that is grounded in a polyclonal epigenetic
disruption of stem/progenitor cells, mediated by ‘tumour-progenitor genes’. Furthermore,

tumour cell heterogeneity is due in part to epigenetic variation in progenitor cells, and
epigenetic plasticity together with genetic lesions drives tumour progression. This crucial
early role for epigenetic alterations in cancer is in addition to epigenetic alterations that
can substitute for genetic variation later in tumour progression. Therefore, non-neoplastic
but epigenetically disrupted stem/progenitor cells might be a crucial target for cancer risk
assessment and chemoprevention.

This crucial early role for epigenetic alterations __ in cancer is in addition to epigenetic

alterations that can substitute for genetic variati on later in tumour progression
.
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Figure 1| The clonal genetic model of cancer. The classical view of cancer is that it
arises through a series of mutations, including dominantly acting oncogenes (ONC) and
recessively acting tumour-suppressor genes (15G). Each mutation leads to the

selective overgrowth of a monoclonal population of tumour cells, and each significant
tumour property (invasiveness, metastasis and drug resistance) is accounted for by

such a mutation. Epigenetic changes areviewed in this model as surrogate alterations for
rﬂutati oOns. Mutation Proliferation  Mutation Rapid Growth
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Figure 2 | The epigenetic progenitor model of cancer. According &g this model, cancer arises in three steps. First is
an epigenetic alteration of stem/progenitor cells within a given tissue, which is mediated by aberrant regulation of
tumour-progenitor genes (TPG). This alteration can be due to events within the stem cells themselves, the influence

of the stromal compartment, or environmental damage or injury. Second is a gatekeeper mutation (GKM) (tumour-

suppressor gene (T5G) in solid tumours, and rearrangement of oncogene (ONC) in leukaemia and lymphoma).
Although these GKMs are themselves monoclonal, the expanded or altered progenitor compartment increases the
risk of cancer when such a mutation occurs and the frequency of subsequent primary tumours (shown as separately
arising tumours). Third is genetic and epigenetic instability, which leads to increased tumour evolution. Note that
many of the properties of advanced tumours (invasion, metastasis and drug resistance) are inherent properties of the
progenitor cells that give rise to the primary tumour and do not require other mutations (highlighting the importance
of epigenetic factors in tumour progression).
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Cancer Incidence by Age
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| dati del progetto ACCIS pubblicati su Lancet furono ben presto confermati dalla successiva rassegna (la piu completa a tutt’oggi)
dei dati emersi dallo studio, che costituisce ormai il piu ampio database europeo sul cancro , pubblicata due anni dopo, in un
numero monografico, dal’European Journal of Cancer: 18 articoli in tutto, che contengono 'analisi dettagliata dei dati sui tassi di
incidenza e sui trends di prevalenza e sopravvivenza...

EUROFPEAN JOURNAL OF CANCER 42 (2006) 1961-1971

available at www.sciencadirect.com EJC
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Time trends of cancer incidence in European children
(1978-1997): Report from the Automated Childhood
Cancer Information System project

Peter Kaatsch™*, Eva Steliarova-Foucher’, Emanuele Crocetti®, Corrado M ﬂgnﬂni“!,

Claudia Spix®, Paola Zambon® _
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University of Mainz, 55101 Mainz, Germany
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Within the framework of the Automated Childhood Cancer Information System [ACCIS),
time trend analyses for childhood cancer were performed using data from 33 population-
based cancer registries in 15 European countries for the period 1978-1997. The overall inci-
dence rate based on 77,111 cases has increased significantly (P < 0.0001), with an average
annual percentage change (AAPC) of 1.1%. The rising trend was observed in all five geo-
graphical regions and in the majority of the disease groups (in order of AAPC): soft tissue
sarcomas (fﬂ%}l, brain tumours, tumours of the syrﬁpalhel_ic nervous system, germ-cell
tumours, carcinomas, lymphomas, renal tumours, and leukaemias (0.6%). No change was
seen in incidence of bone tumouxs, hepatic tumours and retinoblastoma. The increased
incidence can only partly be explained by changes in diagnostic methods and by registra-
tion artefacts. The patterns and magmtude of these increases suggest that other factors,
e.g. changes in lifestyle and in exposur to a variety of agents, have contributed to the
increase in childhood cancer in the recent Necades.

RN Teble 4 - Average annunl percent of change (AAPC) and result of trend test for childhood cancer (age 0-14 years) in Europe

E’ sufficiente sottolineare
¢ groups and sex for total cancer and main diagnostic groups (*P < 0.05; ** P < 0.01: * P < 0,0001) (1978-1997) (Source:
come in 20 anni (tra il T&f pe gostic groups ( ' 5 )t ne

1978 e il 1997) si sia

assistito, in Europa, ad un AAPC for diagnostic groups AARC
incremento medio
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Leu, kukasmizs; Ly, mphomas; CH5, CNS tumours; Symp, tumours of the sympathic nervous system; Ret, retinoblastoma; Ren, renal
tumours, Hep, hepatic tumours; Bane, malignant bone tumours; Soft, soft tissus sarcomas; Germ, germ-cell tumours; Ca, carcinomas,; Oth,
other and unspecifisd malignant neoplasms.
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Childhood soft tissue sarcomas incidence and survival
in European children (1978-1997): Report from the

Automated Childhood Cancer Information System project
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Karyotype of a low-grade leiomycsarcoma, showing a highly aneuploid cell with complex chromosomal

aberrations. Red arrows indicate clonal chromaosome rearangements that were present in all cells
analyzed from this tumor. “Mar™ 1s an abbrevianon tor marker, which indicates an abnormal

chromosome of uncertain origin. Chromosome rearrangements not designated by arrows (e.g., the
bizarre chromosome 7 rearrangements at lowar Jeft) were not present in all of the tumor cells and reflect

the genetic heterogeneity of this tumeor.
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Fig. 1 — Age-specific incidence rates of soft tissue sarcomas
(STS) by diagnostic subgroup in European children aged
0-14 years diagnosed during 1988-1997. Both genders
combined (n= 3571). Source: ACCIS.

This population-based study is based on 5802 cases of soft tissue sarcomas (STS) in chil-
dren aged 0-14 years extracted from the database of the Automated Childhood Cancer
Information System (ACCIS) and registered in population-based cancer registries in Europe
for the period 1978-1997. STS represent almost 8% of neoplasms in children, almost half of
whom are less than 5 years at diagnosis. Rhabdomyosarcoma is the most frequent child-
hood STS (50%). During 1988-1997 the age-standardised incidence of 8TS in Europe was
9.1 per million children, lowest in the West and East and highest in the North. The inci-
dence of 5TS increased almost 2% per year over the period 1978-1997, attributable mostly
to increase in genito-urinary rhabdomyosarcoma. Prognosis of children with STS was
related to age and site of tumour. Five-year survival of children with STS increased from
46% in 1978-1977 to 66% in 1993-1997, reaching 74% in the North for those diagnosed in
1993-1997. This improvement is ascribed to therapy advances.

@ 2006 Elsevier Lud. All rights reserved.
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Non-Hodgkin's lymphoma incidence and survival in
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Report from the Automated Childhood Cancer Information
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ABSTRACT

Non-Hodgkin's lymphomas (NHLs) constitute a large and heterogeneous group of malig-
nant tumours. This paper describes and interprets geographical patterns (1988-1937) and
time trends (1978-1997) of NHL incidence and survival in European children and adoles-
cents. All 7702 lymphomas that were not Hodgkin's, were extracted from the Automated

Childhood Cancer Information System (ACCIS) database and included in different analyses.
In children under 15 years of age and for the period 1988-1997, the overall NHL age-

adjusted incidence rate was 9.4 per million and has been increasing over 20 years by

0.9% per year on average (P=0.002). In adolescents aged 15-19 years, the age-specific inci-

dence rate was 15.9 per million, increasing annually by 1.7% (P = 0.007). Five-year survival of

children diagnosed in 1988-1597 was 77%, ranging from 58% in the East to 83% in the West.
A substantial increase in survival was observed in all European regions. Systematic moni-
toring and evaluation of childhood and adolescent data on NHL will contribute to further
improvement in public health policy for the young population of Europe.

© 2006 Published by Elsevier Ltd.




























Int J Oncol. 2008 May;32(5):1097-103




Rapporto AIRTUM 2008 - Tumori infantili.
Incidenza, sopravvivenza,

andamenti temporali Epidemiologia &
Prevenzione 2008; 32(3) Suppl 2: 1-112

... Se possibile ancora peggiori
sono le notizie per i bambini
italiani. | recenti dati del
Rapporto AIRTUM
(Associazione Italiana Registri
Tumori) 2008 sui tumori infantili ,
dimostrano infatti come i dati di
incidenza e gli andamenti
temporali siano in Italia

peggiori che negli altri paesi
europei e negli USA (il che, sia
detto per inciso, priva di qualsiasi
valore l'ipotetico fattore
“miglioramento diagnostico”).
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Stem cells have three
distinctive properties: self
renewal (i.e., at cell
division, one or both
daughter cells retain the
same biologic properties
as the parent cell), the

capability to develop
into multiple lineages ,
and the potential to
proliferate extensively..

Aberrantly increased
self-renewal , in
combination with the
intrinsic growth

potential of stem cells ,
may account for much of
what is considered a
malignant phenotype.
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Figure 1. Agricultural exposure drives a dramatic i ncrease of t(14;18)+ clones in blood

Agopian et al. Journal of Experimental Medicine
2009:206:1473-1483

Evolution of t(14;18) frequency in PBMCs
from control and exposed populations

Clonality analysis

For each individual, independent BCL2/JH
clones are pictured in distinct shades

© 2009 Agopian et.al. J EM



Figure 2. t(14:18)+ cells in HI are actively transcribing BCL 2 from the translocated allele

Agopian et al. Journal of Experimental Medicine
2009:206:1473-1483

© 2009 Agopian et.al. J EM
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Several lines of evidence point to a mishap in

The first and most striking property of MLL fusion proteins is their incredible div
MLL has been found in 73 different translocations __and 54 partner genes ha
cloned (http://atlasgeneticsoncology.org/Genes/MLL.html).
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non-homologous end joining of double strand breaks as the most likely reason for 11923 translocations.




Mixed lineage leukemia is characterized by the presence of MLL fusion proteins  that are the result of
chromosomal translocations affecting the  MLL gene at 11923 . These events juxtapose the amino-terminus of

the histone methyltransferase MLL with a variety of different fusion partners that destroy normal histone

methyltransferase function of MLL ___ and replace it by heterologous functions contributed by the fusion partner.
The resultlng chimeras are transcriptional requlators that take contr
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