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INTRODUCTION: It is now commonly known that cancer 
is highly heterogenious, and its genome constantly 
changing, sometimes in response to treatment. New 
mutations can arise, which can either enable new treat-
ment options, or render certain drugs ine�ective. 
Whether targetable mutations are clonal or subclonal 
directly impacts the e�cacy and longivity of treatments 
exploiting such mutations. Therefore, it is important to 
develop methods to track the dynamic somatic muta-
tion landscape and subclonal evolution for patients 
under precision oncology care. 

RESULT: Through the support of our awarded U24 
grant, we have developed two complementary soft-
ware packages. SuperSeeker1 is a command line analy-
sis tool that implements advanced tumor subclone re-
construction algorithms. It allows multiple samples 
from the same patient to be jointly analyzed, under the 
assumption that subclones identi�ed at various time-
points are the results of a uni�ed evolution history. 
These subclones are organized as “Super Trees” i.e. evo-
lution trees that account for all subclones observed in a 
patient. It further provides the “sample traces”, i.e. the 
cellular fraction of each subclone found in each sample. 
SuperSeeker takes input, and produces output in the 
standard VCF format, allows for easy integration into ex-
isting work�ows. Oncogene.iobio2 is a web app for in-
teractive visualization of somatic mutations across mul-
tiple, related tumor samples. Starting from a list of 
either user speci�ed or prede�ned genes of interest, 
Oncogene.iobio will automatically rank the genes ac-
cording to the somatic mutations and their impact. In 
addition to mutation locations and impacts, the 
per-gene visualization page tracks the somatic muta-
tions across multiple samples, highlighting changes in 
allele frequencies. Uniquely, Oncogene.iobio integrates 
with SuperSeeker, visualizing the subclone supertree 
and sample trace. The set of somatic mutations in each 
subclone, or the subclone in which a somatic mutation 
is found, are cross-highlighted. Oncogene.iobio further 
integrats with CNV analysis results as produced by the 
software package FACETS3.

CONCLUSION: Our subclone analysis software Super-
Seeker and somatic mutation visualization web app 
Oncogene.iobio enable tumor mutations and evolution 
across multiple samples to be jointly analyzed, tracked 
and examined.   
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INTRODUCTION: It is now commonly known that cancer is 
highly heterogeneous, and its genome is constantly chang-
ing, sometimes in response to treatment. New mutations can 
arise, which can either enable new treatment options, or 
render certain drugs ineffective. Whether targetable muta-
tions are clonal or subclonal directly impacts the efficacy and 
longevity of treatments exploiting such mutations. Therefore, 
it is important to develop methods to track the dynamic so-
matic mutation landscape and subclonal evolution for pa-
tients under precision oncology care.

RESULTS: Through the support of our awarded U24 grant, 
we have developed two complementary software packages. 
Superseeker1 is a command line analysis tool that imple-
ments advanced tumor subclone reconstruction algorithms. 
It allows multiple samples from the same patient to be joint-
ly analyzed, under the assumption that subclones identified 
at various time points are the result of a unified evolution his-
tory. These subclones are organized as “Super Trees” i.e. evo-
lution trees that account for all subclones observed in a pa-
tient. It further provides the “sample traces”, i.e. the cellular 
fraction of each subclone found in each sample. SuperSeek-
er takes input, and produces output in the standard VCF 
format, and allows for easy integration into existing work-
flows. Oncogene.iobio2 is a web app for interactive visualiza-
tion of somatic mutations across multiple, related tumor 
samples. Starting from a VCF file, oncogene.iobio organizes 
mutations by gene, and ranks them according to their func-
tional impact and somatic potential. In addition to mutation 
locations and impacts, the per-gene visualization section 
tracks the somatic mutations across multiple samples, high-
lighting the change in allele frequencies. Uniquely, onco-
gene.iobio integrates with SuperSeeker, visualizing the sub-
clone supertree and sample traces. The set of somatic muta-
tions in each subclone, or the subclone in which a somatic 
mutation is found, is cross-highlighted. Oncogene.iobio fur-
ther interacts with CNV analysis results produced by the 
software package FACETS3.

CONCLUSION: Our subclone analysis software SuperSeeker 
and somatic mutation visualization web app oncogene.iobio 
enable tumor mutations and evolution across samples to be 
jointly analyzed, visualized, and examined.
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