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Normalize VAF
(based on ploidy, CNV and 

purity) to assign mutational 
frequency F 

Use 
subclonal Information 

for each 
mutation to select non-
overlapping subclones

Order  mutations based on frequency F

For each mutation
 i > m 

using m generational 
hitchickers 

A) estimate of growth ‘r’
B) NLS optimization for effect ‘k’ as:

C) Identify peaks ‘Kp’
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m generational hitchhickers  
with frequencies 
F(i-m|k,ti-m,rw)...F(i-1|k,ti-1, rw) 

i-th mutation with k 
effect at time  ti

F

ordered mutations

Frequency function for m “hitchhickers” (with Fm>Fi)

ki: the effect K of the i-th mutationrw: growth r corresponding 
to window [i-m, i-1]

ti-m: the time when the 
(i-m)-th mutation occured

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

Ntot: the total number of mutations

Output

Using M multiple tumors

Frequency function for m “hitchhickers” with local reoptimization

Frequency Function
for generational 

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:
 mutational growth rmut > 0 more often than random

  

Using a single tumor

tg: locally optimized generational time to adjust for local hitchhickers

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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