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SRC: A Century of Science

Brought to the Clinic

Abstract

The SRC family kinases are the largest family of nonreceptor tyrosine kinases and one of the best-studied targets for
cancer therapy. SRC, arguably the oldest oncogene, has been implicated in pathways regulating proliferation,
angiogenesis, invasion and metastasis, and bone metabolism. More recently, researchers have proposed that the
transforming ability of SRC is linked to its ability to activate key signaling molecules in these pathways, rather than
through direct activity. It has been hypothesized that blocking SRC activation may inhibit these pathways, resulting in
antitumor activity. However, successfully targeting SRC in a clinical setting remains a challenge, and SRC inhibitors
have only recently begun to move through clinical development. Preclinical studies have identified specific mo-
lecular “subgroups” and histologies that may be more sensitive to SRC inhibition. In addition, other studies have
demonstrated synergistic interactions between SRC inhibitors and other targeted therapies and cytotoxics. In
this review, we summarize SRC biology and how it has been applied to the clinical development of SRC inhibitors.
The status of SRC inhibitors, including dasatinib, saracatinib, and bosutinib, which are in phase 1, 2, and 3 trials,

is highlighted.
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Introduction
The SRC family of tyrosine kinases (SFKs) has nine members: LYN,
FYN, LCK, HCK, FGR, BLK, YRK, YES, and c-SRC. Of these, c-SRC
is the best studied and most frequently implicated in oncogenesis [1].

Almost 100 years have elapsed since Peyton Rous first described
a filterable agent (i.e., virus) that could induce solid tumors in birds.
Arguably ahead of his time, Rous’ discovery would linger on the fringes
of the scientific establishment for more than 50 years. It took the
advent of modern molecular biology techniques in the 1960s and
1970s for Rous’ filterable agent, now renamed the Rous sarcoma virus,
to ignite research that would help elucidate our current understand-
ing of cancer biology. Studies into the molecular biology and genetics
of Rous sarcoma virus identified »-SRC as the viral oncogene re-
sponsible for cellular transformation. Shortly thereafter, Bishop and
Varmus demonstrated that »-SRC had a cellular counterpart, the
proto-oncogene ¢-SRC [2].

¢-SRC (henceforth referred to as SRC) encodes a nonreceptor tyro-
sine kinase that, when activated, is involved in cellular proliferation,
survival, migration, and angiogenesis. When deregulated, these pro-
cesses represent four of the six so-called “hallmarks of cancer” [1,3].
Furthermore, numerous human malignancies display increased SRC
expression and activity, suggesting that SRC may be intimately in-
volved in oncogenesis [4]. Despite this, SRC alone is insufficient in

transforming human cells i vitro, and so far, only rare cases of activat-
ing SRC mutations have been identified in human cancers [5,6]. Al-
though numerous questions regarding the role of SRC in cancer
remain unanswered, SRC’s involvement in intracellular signaling path-
ways and overexpression in many human malignancies has renewed
interest in developing SRC inhibitors. In this review, we highlight
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