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Cancer clone expansion is a
Darwi ni an, evol utionary process of
genetic di versification and
selection - in somatic cells

inhabiting a tissue ecosystem
Chi | dhood acute | ynphobl asti c
| eukaeni a (ALL), t hough an
intrinsically |ethal mal i gnancy,
devel ops over a short tinme frane

and has only nodest genetic
conmpl exity. It is therefore
anenable to interrogation of its
pre-clinical evol uti onary or
natural history, i.e. the timng
and sequence of critical

mut ati onal events and, ultimtely,
the causal basis of this process.

For the commmon variant, B cell
precursor ALL, we have determn ned
t he t enpor al sequence of
nmut at i ons. ETV6- RUNX1 fusion (and
hyperdi pl oidy) are comonly pre-
nat al and presumed initiating
events followed by a nodest set of
secondary copy nunber alterations
(CNA) or sequence-based nutations
nor e pr oxi nal to di agnosi s.
Current whole genome sequencing
screens should provide a conplete
audit of ‘driver’ nutations for
ALL. Genetic st udi es on
nonozygotic twins wth concordant
and discordant ALL have been
i nval uable in these studies as has
been nodelling studies with nurine
and human cells.

Singl e cell anal ysi s with
mul ti pl exed probes for ETV6- RUNX1
fusion gene and CNA has enabl ed us
to i nvestigate the detail ed
genetic architecture of clones in
ALL. This reveals that the
evolutionary trajectory of this
cancer (and we bel i eve nost
others) is non-linear, and with a
branching sub-clonal architecture
of genetically di stinct sub-
cl ones, as antici pated on
Darw ni an principl es. We have
extended this analysis to show

that the ‘stem or propagating
cells driving this process are
thensel ves genetically diverse or
variegated in individual patients.
Current pan-genonic snapshots (SNP
arrays or sequencing) of ALL and
other cancer «cells are largely

bl i nd to this under | yi ng
het erogenei ty. These differing
per spectives of genetic

architecture in cancer are of sone
clinical consequence.
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