Statistical methods

We used methods of Chou-Talalay [1] to compute IC50s and determine synergism. IC50s are computed from the median effect equation. Synergism analysis is carried out using the CI-isobol method.

Median-effect equation

The median-effect equation models of the effect of an inhibitor (such as a drug) as

Fa/Fu = (D/D50)^m

where D is the dose, Fa and Fu is the fraction of the system affected and unaffected by the dose D (Fa + Fu = 1); D50 is the dose producing the median effect (e.g. IC50, ED50, LD50). The constant m determines the shape of the dose-effect curve.

The median-effect equation in logarithm has the form

log(Fa/Fu) = m log(D) - m log(D50)

which essentially represents a linear relationship between log(Fa/Fu) and log(D). Thus, given a data of doses and their corresponding effects (i.e. dose-effect data), we can carry out a linear regression calculation to estimate the parameters m and D50.

We apply the median effect equation to calculate the IC50s of the 8 cell lines as follows. The effects of decitabine on the cell lines are measured through changes in their population doubling time (PDT). We define the fraction Fu to be the ratio of the PDT of a treated cell line to the PDT of a control, which is the cell line without the treatment. That is:

Fu = PDT(treated cell line)/PDT(non-treated cell line)

Then the IC50 of a cell line is the constant D50 in the median effect equation, which can be estimated by the linear regression described above.

CI-isobol method

The CI-isobol method provides a quantitative assessment of synergism between drugs. A combination index (CI) is estimated from dose-effect data of single and combined drug treatments. A value of CI less than 1 indicates synergism; CI = 1 indicates additive effect; and CI > 1 indicates antagonism. Drug interaction (synergism or antagonism) is more pronounced the farther a CI value is from 1.

Formally, the combination index (CI) of a combined drug treatment is defined as

CI = D1/ Dx1 + D2/ Dx2

Here D1 and D2 are the doses of drug 1 and drug 2, respectively, in the combination; Dx1 and Dx2 each is the dose of a treatment with only drug 1 and drug 2 that would give the same effect as that of the combination, respectively. The doses Dx1 and Dx2 need to be estimated from the dose-effect data of single drug treatments. Essentially, a median effect equation is fitted to the data of each drug. From the median effect equation of a drug, we can estimate the dose (i.e. D) necessary to produce an effect (i.e. Fa, Fu). The results can be summarized in a normalized isobologram. A point in the isobologram represents the effect of a drug treatment. The further a point lies from the additive line, the bigger the different between 1 and its CI, thus the stronger the (synergistic or antagonistic) effect is.
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