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Objective

Fig. S1 The setup of the OPSI Chip on the EasySort stage. The laser would penetrate the upper
glass layer and reach the cell in the channel on the PDMS layer. As the glass layer features a
smoother surface than PDMS channel wall, the bottom set PDMS design can achieve a stronger

optical tweezers force.
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Fig. S2 Vacuum-driven chip loading indicated by amaranth solution. To verify the loading
process, amaranth solution was used here for demonstration. Following operation scheme (Fig.
S2A), 2 puL of amaranth was dropped near the channel outlet in oil well after removing the chip
from vacuum desiccator. After 2 min, the amaranth would fill the whole cell chamber (Fig. S2B).
With successful loading of sample into cell chamber, the redundant cell suspension can also fill
the whole channel lately. To avoid the cell suspension entering inlet, and to avoid cells from sitting
on the wall of inlet which can be difficult to washout from chip, a drop of pure water was added
in inlet during sample loading. The pure water was also driven by the vacuum in channel and
would reach the amaranth solution in the buffer zone. Thus, redundant cells were stopped in the
buffer zone of the main channel and can be completely pumped out of the chip after the inlet was

connected to the pure water phase. Only the cell chamber was filled with cells for later screening.
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Fig. S3 Continuous droplet generation for the verification of size uniformity. (A) Droplets

generated in the oil well. (B) Distribution of diameters of the 100 droplets generated.
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Fig. S4 The single-cell culture chip which includes multiple culture chambers.



Table S1. Comparison of OPSI with existing single-cell sorting devices.

Optical tweezers

12 3 sl Ly, . . . s
Type Cytometery DEPArray Cell injection Micromanipulation Open-well
RAGE®’ OPSI
chip?®
Depending on
Cell size 7~40 pum 1~5 pm >3 pm 1~40 pm 1~40 pm 1~40 pm
fluorescence strength
2% 103
Input sample >10¢cell/mL, 0.1~0.2 >107cell/mL, >1 >106cell/mL, >0.5
107cell/mL, >1 mL >106¢cell/mL, >12 uL >107cell/mL, >1 uL cells/mL, 0.5
volume ns mL ns
ne
Target cell
Not 100% 100% 100% 100% 100% ~90% 100%
purity
107 s for a single cell or
>5000 events per 30~60s for a single 3 min for a 3~6s for a single
Throughput 192 s for a pool of 20 ~1s for a single cell ~3 min for a single cell
second cell single cell cell
cells
Target  cell
No Yes Yes Yes Yes Yes Yes
imaging
Automated
High High Manual Manual Manual Manual Manual
level
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