Automation of an assay to determine hydrogen peroxide
levels In THP-1 cells on the OT-2
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Fig. 3 The workflow excluding and including the OT-2 is
shown here
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- ;,(5) 2:2 Fig. 5 Amplex Red Assay with THP-1 cells on
mom Opentrons OT-2. A & B. Higher rates of H,0,

after stimulation with PMA. Rate of H,O,
generated by THP-1 cells has been plotted.
Each sample has three technical replicates.
A bar graph is created by averaging the
H,O, production (pmoles)/minutes for
each sample. Error bars represent the
standard error of mean (SEM) for the three
replicates. C. Quantification of
extracellular H,O, from THP-1 cells. Higher
concentrations of H,0, are generated with
increasing concentrations of PMA (0-150ng/
mL)
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Fig 6. A & B. Phenotypic changes in THP-1 cells after treatment with PMA 10x Brightfield images captured on the
Invitrogen using the EVOS-M7000 imaging system. Brightfield images of THP-1 monocytes taken after 3.5 hours
in complete medium without or with PMA stimulation (10, 25, 50,75, 100 and 150 ng/mL). Stimulated cells show
phenotypic changes indicative of differentiation into macrophages, such as adherence and darker appearance
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Fig 7. A & B. Rate of H,O, generated from THP-1 cells showing consistent assay
performance after using tilted adaptor for the assay

CONCLUSION

» OT-2 can perform the automation of an assay to determine H,O, in THP-1 cells

. OT-tZ can process a moderate to high throughput number of samples in a 96 well for-
ma

» OT-2 can mimic the manual protocol without loss of time and highly reproducible

DISCUSSION

This study is carried out to understand feasibility of automating a cellular assay like Amplex Red for the detection of H,O,
on the OT-2. H,O, is shown to be an important signaling molecule and is responsible for metabolic activity and aid in en-
zyme activation, can affect cell morphology, and result in proliferation in the presence of growth factors. Extracellular
H,O, is measured in this assay and here the cell line used are human monocytic cells, THP-1. Results indicate possible con-
centration dependent H,O, production rates among various PMA environments. A relationship between H,0, release rates
and PMA concentration is likely following significant increases at 10, 25 ng/mL of PMA over basal rates. The OT-2 has been
used successfully to automate various experimental protocols in NGS, IP and thus ease the use of standard kits and assay
protocols that can be manually labor intensive. By automating the assay steps, consistent assay performance is observed
when compared to the manual protocol . Also, this depicts the comparable pipetting efficiencies between manual and au-
tomated protocol that quantify peroxides/peroxidases. This protocol is able to give the user a hands-on time of an hour
and eleven minutes and can be an efficient method if multiple 96 well plates with different cell types need to be assayed
for hydrogen peroxide levels with or without the addition of various stimulant or growth factors.
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