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Cancer immunoediting: antigens, mechanisms,
and implications to cancer immunotherapy

Matthew D. Vesely and Robert D. Schreiber
Department of Pathology and Immunology, Washington University School of Medicine, St, Louis, Missourt
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Accumulated data from animal models and humancancer patients strongly support the concept that the immune
systemcanidentify and control nascent tumorcells in a process called cancer immunosurveillance. In addition, the
immunesystem canalso promote tumorprogression through chronic inflammation, immunoselectionofpoorly im-
munogenic variants, and suppressing antitumorimmunity, Together, the dual host-protective and tumor-promoting
actions of immunityare referred to as cancer immunoediting. The current framework of cancer immunoediting is
a dynamic process comprised of three distinct phases: elimination, equilibrium, and escape. Recently, we demon-
strated that immunoselection by CD8* 'T cells of tumorvariants lacking strong tumor-specific antigens represents
one mechanism by whichcancercells escape tumor immunityand points towardthe future of personalized cancer
therapy.

Keywords: cancer immunoediling; immunosurveillance; tumor antigens; immunotherapy; tumor escape; cancer
genome

Introduction the escapephase, during which edited tumors ofre-
. a duced immunogenicity begin to growprogressivelyCancer immunoediting SEEOreUL ores hein. an immunologically unrestrained manner, estab-

A plethora of evidence now provides strong. ‘ oe :lish an immunosuppressive tumor microenyiron-ne ;

ment, and eventually becomeclinically apparent.
Importantly, escape from immune control is now

support for cancer immunoediting, a process
wherein immunity functions not only as an ex-
trinsic tumor suppressor but also to shape tumor : -i +t i . ere acknowledgedtobeoneof the hallmarksof cancer. !
immunogenicity.’ In its most complex form, cancer
immunoediting occurs in three sequential phases:
elimination, equilibrium, and escape. Elimination
is a modern view of the older notion of cancer

immunosurveillance, in which innate and adap-

tive immunity work togetherto detect and destroy
transformedcells long before they become clinically
apparent. However, sometimes tumor cell variants
may not be completely eliminated but instead en-
ter into an equilibrium phase in which the immune
system controls net tumor cell outgrowth; in this
phase, adaptive immunityconstrains the growthof
clinically undetectable occult tumorcells and ed-
its tumorcell immunogenicity.” Finally, the func-
tional dormancyof the tumorcell population may
be broken, leading to progression of the cells into

dor JO1}bi/inyas 124105
Ano NY Aead Sei, 124412013) 1 502015 New York Academy of St

The antigens of unedited tumors
A central tenet of tumor immunologyin general,
and the cancer immunoediting process in- par:
ticular, is that tumorcells express antigens that
distinguish them fromtheir nontransformed coun-
terparts, thus permitting their recognition by T cells
andtheir eventual destruction by immunological
mechanisms. Althougha deep understanding of hu-
man and mouse tumorantigens currently exists, it
comes nearlyentirely from analyses of tumorcells
derived from immunocompetent hosts, which were
likely subjected to the sculpting forces of cancer
immunoediting during their development. Littlets
known about the antigens expressed in nascent tu-
morcells, for example, whether theyare sufficient
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