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In Brief

Through whole-exome sequencing of

annotated colorectal tumors, Giannakis

et al. identify additional colorectal cancer

driver genes and correlate high

neoantigen load with increased

lymphocytic infiltration and improved

survival. They also find positive selection

for HLA mutations in immune-cell-

infiltrated tumors. These results may

inform immunotherapeutic approaches in

colorectal cancer.
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SUMMARY

Large-scale genomic characterization of tumors
from prospective cohort studies may yield new
insights into cancer pathogenesis. We performed
whole-exome sequencing of 619 incident colorectal
cancers (CRCs) and integrated the results with tu-
mor immunity, pathology, and survival data. We
identified recurrently mutated genes in CRC, such
as BCL9L, RBM10, CTCF, and KLF5, that were not
previously appreciated in this disease. Furthermore,
we investigated the genomic correlates of immune-
cell infiltration and found that higher neoantigen
load was positively associated with overall lym-
phocytic infiltration, tumor-infiltrating lymphocytes
(TILs), memory T cells, and CRC-specific survival.
The association with TILs was evident even within
microsatellite-stable tumors. We also found positive
selection of mutations in HLA genes and other com-
ponents of the antigen-processing machinery in
TIL-rich tumors. These results may inform immuno-
therapeutic approaches in CRC. More generally,
this study demonstrates a framework for future

integrative molecular epidemiology research in colo-
rectal and other malignancies.

INTRODUCTION

Large-scale cancer sequencing efforts have advanced our

understanding of the genomic landscape of many malignancies

(Garraway and Lander, 2013). However, a common drawback of

comprehensive genomic studies has been the lack of detailed

demographic, epidemiologic, and clinical annotations for cancer

cases (Cancer Genome Atlas Network, 2012). Together with

tumor molecular profiling, such annotations can be used to

discover potentially actionable tumor biomarkers, which may

change medical practice through lifestyle or pharmacologic

intervention (Liao et al., 2012). Another limitation of many tumor

sequencing studies has been their limited statistical power to

identify significantly mutated genes that have an intermediate

or lower frequency of mutation (e.g., <5% frequency). This

‘‘long tail’’ of cancer driver genes can be explored by increasing

the number of samples that are sequenced in each tumor type

(Lawrence et al., 2014).

Over the past several decades, cancer epidemiologists have

invested considerable effort in developing large and exquisitely

annotated cohort studies. Two prominent examples include
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