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This file includes: 
 Supplementary methods on the analysis of functional drug testing 

 
 Figure S1. Cell viability curves of identified drug candidates for patients MA01-
 MA04.  
 

Figure S2. Expression analysis and intra-sample pathway enrichment in glioblastoma 
tumor tissue.  
Figure S3. Correlation of AUCs derived from dose response curves of two 
independent assays.  

Other supplementary materials for this manuscript include the following:  
 

Movie S1. Life-cell calcium imaging shows partially synchronized tumor cell 
communication via a functional tumor cell network. 
 
Table S1. Mean area-under-the-curve values for all tested drugs in the individual 
patients MA01-MA04 and their corresponding mean z-score. The color-coding of the 
drugs is analogous to the colors used to group drugs in Figure 4. Abbreviation: SD, 
standard deviation. 
 
Table S2. Raw values of inter-individual enrichment of KEGG pathways from RNA-
seq of glioblastoma tumor tissue. 

 
Table S3. Pearson correlation coefficients of PD-GBO drug response score and specific 
inter-individual KEGG pathway enrichment levels from RNA-seq of glioblastoma 
tumor tissue. 
 
Table S4. AUCs from a comparative response analysis of calcein-AM- and ATP-based 
measurements. 

  



Supplementary methods on the analysis of functional drug testing: 

All characteristics (cell surface, cell number, average fluorescence intensity) were normalized 

plate by plate, using the average values of the corresponding DMSO vehicle control samples. 

We defined the average value of the vehicle control using: 

𝜇஽ெௌை ൌ ෍ 𝑦௜,஽ெௌைே
௜ୀଵ  

Where 𝑖 represented the different vehicle control samples of each plate. For each compound, 

the descriptor value 𝑦௜ was normalized for each concentration 𝑖 as follows: 𝑦௡௢௥௠,௜ ൌ 𝑦௜𝜇஽ெௌை  

Extreme values were considered as outliers and were removed from the average. The 

compound efficiency was quantified as the AUC. The AUC was computed using the sum of 

the trapeze surface between each concentration as: 

𝐴𝑈𝐶 ൌ  ෍ሺ𝑥௜ାଵ െ 𝑥௜ሻ  ൈ 12 ቌ1𝑃 ෍ 𝑦௡௢௥௠,௜ାଵ,௝௉
௝ୀଵ ൅ 1𝑃 ෍ 𝑦௡௢௥௠,௜,௝௉

௝ୀସ ቍேିଵ
௜ୀ଴  

Where 𝑥௜ was the concentration 𝑖 and 𝑦௡௢௥௠,௜,௝ the correspondent normed descriptor value for 

the experiment number 𝑗 over the P replicate experiments. As we had P experiments, we 

could compute the statistical error of the AUC value. For each compound, the variance on the 

AUC was defined as the following:  𝑉ሺ𝐴𝑈𝐶ሻ ൌ  ൬𝜕𝐴𝑈𝐶𝜕𝑦௜ ൰் Σ ൬𝜕𝐴𝑈𝐶𝜕𝑦௜ ൰ 

Where Σ was the variance-covariance matrix and 𝑖 the index of the concentration. As samples 

were independent, Σ is diagonal. 

∆𝐴𝑈𝐶 ൌ ඩ෍ ൬𝜕𝐴𝑈𝐶𝜕𝑦௜ ൰ଶ 𝜎௜ଶ ேିଵ
௜ୀଵ ൌ ඩ෍ ቀ𝑥௜ାଵ െ 𝑥௜ିଵ2 ቁଶேିଵ

௜ୀଵ 𝜎௜ଶ 

Assumed: 𝜇ெ ൌ  1𝑁 ෍ 𝑦௡௢௥௠,௜௜  

𝜎௜ଶ ൌ 1𝑁 ෍൫𝑦௡௢௥௠,௜ െ 𝜇ெ൯ଶே
௜  

Finally, a 95% confidence interval was provided using the z-distribution in the following 



way: 

∆𝐴𝑈𝐶 ൌ 1.96 ൈ ඨ෍ ቀ𝑥௜ାଵ െ 𝑥௜ିଵ2 ቁଶ
௜ 𝜎௜ଶ 

In order to compare the different AUC values of each compound 𝑘, we used a z-score 

predefined as: 𝜇஺௎஼ ൌ  1𝑁 ෍ 𝐴𝑈𝐶௞௞  

𝜎஺௎஼ ൌ ඨ1𝑁 ෍ሺ𝐴𝑈𝐶௞ െ 𝜇஺௎஼ሻଶ௞   
𝑍஺௎஼,௜ ൌ 𝐴𝑈𝐶௜ െ 𝜇஺௎஼𝜎஺௎஼  

 

 
 
  



 



 



 



 
Figure S1. Cell viability curves of all compounds for patients MA01-MA04.  
 



 
Figure S2. Expression analysis and intra-sample pathway enrichment in glioblastoma tumor tissue.    
 



 
 
Figure S3. Correlation of AUCs derived from dose response curves of two independent assays.   


