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Using a single tumor

VCF file

Normalize VAF
(based on ploidy, CNV and
purity) to assign mutational
frequency F

~

N

~

Order mutations based on frequen

0 | ' AN
o Frequency Function
for generational .
by hitchhickers AN For eac_:h mutation
| i-th 1 ith k \ >m
| i-th mutation witl . .
S \‘I effect at time t, using m g_eneratIonaI
N s S| AN _hitchickers
S _-I-""In. N A) estimate of growth ‘r’
~ | m generational hitchhickers "L B) NLS optimization for effect 'k’ as:
o 71 with frequencies
F(i-mlkit,,.r,)-.Fl-1lkt, ) L"I / Q(k, tg | r F, m)
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Vs C) Identify peaks ‘K

Frequency function for m “hitchhickers” (with F_>F)

F(T,ti—m) el [ Ntot — F(t:) * Neot + Ii;/ F(ti) * Neot | + F(t:) * Neot— ki/ F(ti) * Neot

Nrot
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Use
subclonal Information |
for each
mutation to select non- |
~ overlapping subclones
~ I
~
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~ I
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Output
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N

Using M multiple tumors

r,. growth r corresponding
to window [i-m, i-1]

k;: the effect K of the i-th mutation

F(t): the frequency of the hypothetical
fitness mutation i

t - the time when the
N, the total number of mutations

(i-m)-th mutation occured
Frequency function for m “hitchhickers” with local reoptimization

e T(trtion) (Ntot — F(t:) * Ntot + k{/ F(t) * Ntot) + F(t:) * Neot - k{/F(t.) * Ntot

Niot

F(T,tg, ti —m) =

t: locally optimized generational time to adjust for local hitchhickers

A) Estimate Positive Growth Enrichment (PGE):

Across all M tumors,
A type of mutation (eg. all missense TP53 mutations, or
all premature-stop mutations in Tumor Suppressor Genes),
found w times in M tumors,
is enriched during positive growth if:
mutationaﬁrowth I > 0 more often than random

B) Estimate the range of effect k (eg. [1.2-1.4] ) within a type of
mutation is more enriched than random
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clusters of normalized growth rate
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Enriched growth effect
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