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Cancer cell lineage analysis in humans 
Performing cell lineage analysis in human biopsy specimens is more 

challenging than in MMR deficient animals, since mutation rates in human MS 

are expected to be much lower (due to MMR proficiency). Lower mutational 

rates are not expected to pose a theoretical limit to implementation of the 

approach in humans, since ~50 new MS mutations are accumulated in each 

genome replication in wild type humans, and this amount of mutations is 

sufficient for high resolution cell lineage reconstruction (1). Although analysis 

of entire genomes of single cells is not feasible at the present time, we expect 

that improvements in sequencing technologies will likely make such analysis 

feasible in the future. Meanwhile, the problem of low mutation rates may be 

overcome by analyzing human tumors that demonstrate intrinsic MS instability, 

which are known to represent a substantial fraction of several types of human 

cancers. Another strategy for overcoming low mutation rates may be by 

focusing analysis on very long MS loci. Mutation rates in human MS loci rise 

exponentially with the increase in number of tandem repeats (2), and 

therefore analysis of a small number of ultra-long MS loci may suffice in 

providing the necessary mutational quota. However, this approach might 

come with a technical challenge, since long MS are also expected to produce 

greater PCR stutter, making signal analysis more difficult, especially in loci in 

which the size difference between the maternal and paternal alleles is small. 

This technical difficulty could, in turn, be alleviated by focusing analysis on 

single copy, hemizygote, MS loci in males (on the X and Y chromosomes in 

males), in which there is no interference from the stutter of a nearby allele (3). 

In addition, it should be noted that investigating open questions in cancer 

research does not necessarily require a very high level of resolution in the 

reconstructed trees. Competing models of tumorigenesis often have 

substantial implications on the crude shape of lineage trees, and may 

therefore be discriminated by analysis of low resolution trees, reconstructed 

from just a handful of mutations. 
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