Supplemental file 3: Recommendations for the number of replicates required to obtain reliable XF assay datasets

We have shown that spheroid positioning within the XF spheroid assay microplates can impact overall values in the final datasets. As with all biological datasets, with enough replicates, such values may have limited impact on the total outcome if it is captured by the standard deviation within the assay; however, this might not always be the case. The Z’ prime equation is a form of statistical analysis that compares two groups of data performing as samples or negative control. Users should therefore consider applying the Z’ prime equation to subset groups of the XF data for comparison. Unlike other statistical test such as standardized mean difference (SSMD)1, the Z’ primes formula is not robust to outliers2 and is therefore ideally placed to help users identify erroneous XF assay datapoints or datapoints that do not fit the dispersion of other replicates within the group, as might be the case with the misalignment of spheroids in the assay microplate .




  
  
  
  
Supplemental Figure S1: Derivation of the Z’ primes equation.

The above equation states that good Z’ values can only be obtained when all values, representing both upper and lower, are sufficiently different from each other. In this way, applied to XF data, the ‘signal’ intensity of both value sets should be significant enough to separate them and the standard deviation should be as low as possible. For example, a strong Z’ prime value could be achieved with a large signal discrimination or with tight dispersion of values attributed to the standard deviation.

1. Collect values for sample replicate wells (representing positive control values) and for the background correction wells (representing negative control values).

2. Derive the mean average and standard deviation for both data groups.

3. Apply the Z’ primes equation. 

Supplemental Table S1: Interpretation of Z' prime values.
	Z’ primes value (z-factor)
	Data interpretation

	1.0
	Ideal value but should not exceed

	 0.5 -  1.0
	Good discrimination between data groups

	 0 -  0.5
	Questionable separation between groups

	> 0
	The overlap between the control and sample wells is too great.



4. To determine the impact of a particular well on the overall dataset, users should omit those values of interest and see how Z’ primes is altered. For example, outliers in either data group will affect the Z’ primes output.

Using power analysis, Yépez et al. highlight the ideal number of replicates in the XFe96 format to be 12 per sample type3. Within the context of 3D cell culture, which is often limited by the amount of material available (e.g., cost of 3D cell culture; maintenance of samples), we believe this to be unrealistic and recommend 5–8 samples per condition measured.  
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