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• RTKs, being membrane anchored,
indirectly send signals to the cell nucleus
through cytoplasmic pathways involving
a series of molecules that eventually
culminate with translocation of specific
proteins from the cytoplasm activating
and/or acting as transcription factors
orchestrating proliferation through gene
expression
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• Abstract
• Searching for targets that allow pharmacological inhibition of cell proliferation in over-

proliferative states, such as cancer, leads us to finely understand the complex
mechanisms orchestrating the perfect control of mitosis number, frequency and pace as
well as the molecular arrangements that induce cells to enter functional quiescence and
brings them back to cycling in specific conditions. Although the mechanisms regulating
cell proliferation have been described several years ago, never before has so much light
been shed over this machinery as during the last decade when therapy targets have
been explored and molecules, either synthetic or in the form of antibodies with the
potential of becoming cancer drugs were produced and adjusted for specific binding and
function. Proteins containing tyrosinekinase domains, either membrane receptors or
cytoplasmic molecules, plus the ones activated by those in downstream pathways,
having tyrosine kinase domains or not, such as RAS which is a GTPase and
serine/threonine kinases such as RAF, play crucial role in conducting proliferation
information from cell surroundings to the nucleus where gene expression takes
place. Tyrosine kinases phosphorylate tyrosine residues in an activating mode and are
found in important growth factor receptors, such as for ligands from families collectively
known as VEGF, PDGF and EGF, to name a few and in intracellular downstream
molecules. They all play important roles in normal physiology and are commonly found
mutated or overexpressed in neoplastic states. Our objective here is to present
such kinases as druggable targets for cancer therapy, highlighting the ones for which the
pharmacological arsenal is available, discussing specificity, resistance mechanisms and
treatment alternatives in cases of resistance, plus listing potential targets that have not
been successfully worked yet.
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ROS1
ROS1 is a so-called orphan receptor protein-tyrosine kinase because

no activating ligand has (yet) been identified. In part because of
the absence of a known activating ligand, the physiological
functions of ROS1 are unknown. This receptor is in various
tissues and organs during embryonic development but with little
expression in adults. Of some two dozen adult human tissues
studied, the highest expression level (although slight) occurs in
lung followed by cervix and colon. Oncogenic activation of ROS1
as a result of chromosomal rearrangements has been reported in
patients with non-small cell lung cancer, glioblastoma,
cholangiocarcinoma, ovarian carcinoma, angiosarcoma,
inflammatory myofibroblastic tumors , and Spitzoid melanocytic
tumors .
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