
Supplementary Figure 1. Schematic of supernatant sampling method for lactate 
secretion assays.  After each time period (3 hr) the media in the sample well is 
completely (~95%) replaced with new media or media + compound.  This provides 
independent time point samples and flexibility in setting up secretion protocols.  
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Drug Avg lactate 

RLUs (9h)

DEV Signal-to-noise 

Paclitaxel 100 µM 5.06E+04 5.55E+03 25.04

Paclitaxel 10 µM 4.94E+04 2.46E+03 24.22

Paclitaxel 1 µM 6.18E+04 1.85E+04 32.15

Romidepsin 10 nM 6.84E+04 1.05E+04 36.36

Romidepsin 1nM 7.67E+04 5.88E+03 41.59

Romidepsin 0.1nM 8.99E+04 1.08E+04 50.01

Untreated  (vehicle) control 8.99E+04 1.06E+04 23.55

Negative control (media) 1.13E+04 1.57E+03 -

Supplementary Table 1.  Signal levels measured using the Lactate-Glo assay kit 
from single tumoroid samples treated under various conditions.  Signal-to-noise 
was calculated by dividing the net signal (mean signal minus mean negative 
control) by the standard deviation of the negative control. 

Supplementary Figure 2.  Average luminescence signal levels compared to Media 
Background levels for the Lactate-Glo assay.   Good signal-to-noise was achieved 
from single tumoroid samples. Error bars = + 1 SD. 



Supplementary Figure 3. Pu·MA System Workflow. Reagent wells of the flowchip
loaded with drugs. Each test lane has one reagent well loaded with medium (well 1 
used for baseline measurement) and four wells loaded with the same drug (used to 
transfer drug to the sample for different time points).  Sample well loaded with 4IC 
sphere in 20 mL of culture medium mixed with RT-Glo reagent. Pu·MA System runs 2 hr 
RT-Glo protocol, flowchip is removed from the machine and luminescence signal 
measured in the flowchip using GloMax plate reader. After that flowchip is loaded back 
to Pu·MA System to run treatment and sample collection protocol. During the protocol 
old medium with RT-Glo is evacuated from the sample well and fresh medium from 
well 1 transferred to the sphere well, incubated  for 3 hr and transferred back to well 1 
for storage (baseline supernatant) until the end of the protocol. Immediately after that 
medium with the drug is transferred from well 2 to the sphere well, incubated for 3 hr 
and transferred back to well 2 for storage. The same cycle is repeated for drug wells 3, 
4 and 5.  Such protocol allows continuous exposure of the sphere to the treatment 
over 12 hr while collecting and storing supernatants every 3 hours for the downstream 
metabolite secretion analysis. 



Supplementary Figure 4. RT-Glo assay with HCT116 spheroids. HCT116 colon cancer 
spheroids were generated by seeding cells into 96-well spheroid microplate (Corning). 
Cells were seeded at different density in culture media with RT-Glo reagent and 
cultured over 72 hr. RT-Glo luminescence was measured at 72 hr using GloMax plate 
reader. A. Bright field microscopic images of spheroids in the plate acquired after 72 hr
of culture. B. Linear increase of luminescence RT-Glo signal with increasing cell density.
Error bars = +/- 1 SD. 


