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Introduction
Chemotherapies are a long-established cancer treatment. Among these therapies are drugs that
either inhibit or stabilize microtubule polymerization as a means of preventing cell division.
Since microtubules are required for cell division and cancer cells are fast, often continuously
dividing, they are particularly sensitive to these agents. Taxanes and vinca alkaloids are the main
drugs in this class, and significant treatment success has been achieved with these agents. In fact,
taxanes and vinca alkaloids are the most successful cancer treatments developed to date, having
dramatically altered survival across a number of cancer types.
Despite this, tumors in patients treated with these drugs are likely to develop resistance to these
treatments, a result of selection for mutations that drive drug resistance. Several mechanisms of
taxane and vinca resistance have been identified, though others remain poorly characterized.
These mechanisms vary in how much cross-resistance is generated against other microtubule
targeting or chemotherapeutic agents. One broad mechanism of resistance is through general or
'multi-drug' resistance. The molecular mechanism of this form of resistance is the action of ABC
transporters that serve to export drug-like molecules from the cell, reducing the intracellular
concentration and allowing the cell to survive high drug concentrations. The main transporter of
this type, P-glycoprotein (PGP), is encoded by the multi-drug resistance 1 gene (MDRI ).
Taxanes and vincas are substrates of PGP, and cells that increase the expression of this
transporter become resistant to these treatments. Interestingly, PGP upregulation can be selected
for during treatment with other drugs that are also PGP substrates, meaning pre-treatment with
any PGP substrate drug can drive resistance to all other treatments that are PGP substrates.
Taxane (or vinca) resistance may also occur through non-PGP mechanisms, some of which may
or may not provide cross resistance to other microtubule targeting agents. One example is
increased expression of �III tubulin, which confers resistance to a number of microtubule
targeting agents, but not to other chemotherapeutics. The most selective mechanism of resistance
appears to be point mutations in tubulin genes, which are likely to confer resistance to only
specific classes of microtubule targeting agents, or even only to specific analogs within a class.
No matter the mechanism acquired, taxanes and vincas can be rendered either partially or
completely ineffective in the clinic and a second-line anticancer treatment that overcomes those
acquired resistance mechanisms is required. These mechanisms will either be acquired through
new genetic mutation or from selection of a small subset of the cell population that already has
the resistant genes.
Acquired taxane resistance occurs frequently in a number of caner types, but is particularly
problematic in ovarian cancer. Standard first-line treatment for ovarian cancer is normally a
combination of a DNA-damaging platinum compound (i.e. cisplatin or carboplatin) and a
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