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Supplemental Methods 

Median-effect principle for dose-effect analysis. 

The multiple drug effect analysis of Chou and Talaly, based on the median-effect 

principle, was used to calculate the combined drug effect (31). This method involved 

plotting dose-effect curves for each agent and its combination with other agents by 

using the median-effect equation: fa/fu = (D/Dm)m (equation 1). In equation 1, D is the 

dose, Dm is the required dose for 50% inhibition of cell growth, fa is the fraction 

affected by dose D (e.g. 0.9 if cell growth is inhibited by 90%), fu is the unaffected 

fraction (therefore, fa = 1-fu), and m is a coefficient of the sigmoidicity of the 

dose-effect curve; m=1, m>1, and m<1 indicate hyperbolic, sigmoidal, and negative 

sigmoidal dose-effect curves, respectively, for an inhibitory drug. Thus, both potency 

(Dm) and shape (m) were taken into account as parameters in this method. Equation 2 

was rearranged from equation 1 as follows: D = Dm[fa/(1-fa)]1/m (equation 2). The Dm 

and m values were easily determined by the median-effect plot; x= log (D) versus y= 

log (fa/fu) was based on the logarithmic form of equation 1. In the medianeffect plot, m 

was slope and log (Dm) was the x-intercept. Conformity of data to the median-effect 

principle could be readily manifested by the linear coefficient (r) of the medianeffect 

plot. To obtain a reasonable m and r, non-linear points, usually at the lowest or the 
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highest concentrations, were excluded. The 4 concentrations on a linear line were 

employed in this analysis. Computer programs based on the median-effect plot 

parameters and combination index equation have been used for data analysis in the 

present study (32). Combination index for determining synergism and antagonism. The 

combination index (CI) isobologram equation was used for data analysis of the 

two-drug combination: CI =(D)A/(Dx)A + (D)B/(Dx)B (equation 3). CI < 1, CI = 1, and 

CI > 1 indicate synergism, additive effect, and antagonism, respectively. Equation 3 

dictates that drug A, i.e. (D)B in the numerators inhibit x% when drugs A and B are 

combined. (Dx)A and (Dx)B in denominators of equation 3 indicate doses of drug A 

and drug B alone, respectively, that also inhibit x%. Dx can be readily calculated from 

equation 2, where D is designated for x% inhibition. When equation 3 equals 1 (i.e. 

CI=1), it represents the classic isobologram equation. CI at the inhibitory concentration 

of 50% (IC50) and levels was used for determining synergism, additive effect, or 

antagonism. 

 

Immunofluorescence staining of RPA 

We fixed cells 8 h after exposured to cisplatin (10 μM) or/and olaparib (20 μM) or 

treatment with 10 Gy. Cells cultured on glass coverslips fixed with 4% formaldehyde, 



 3

permeabilized in phosphate-buffered saline (PBS)-0.25% Triton X-100. For DNA 

damage and repair analyses, cells were stained with 1:100 dilution of rabbit polyclonal 

anti-RPA70 (Abcam) and 1:500 dilution of mouse monoclonal anti-γH2AX (Millipore) 

for 2 h at room temperature. Cells were washed with PBS and incubated for 30 min at 

room temperature with either Alexa Fluor 488 or Alexa Fluor 555 (Invitrogen) 

secondary antibody for RPA70 or γH2AX, respectively. Nuclei were visualized by 

staining with DAPI. For quantification of RPA70 and γH2AX foci, at least 100 cells 

from each group were visually scored. Cells showing more than five foci were counted 

as positive for γH2AX or RPA70.These slides were examined under a fluorescence 

microscope (BIOREVO BZ-9000; Keyence).  

 


