Microfluidic Solutions Provider

Single Cell R&D Platform
Introduction
Single-cell analysis system is a research platform or tool
for isolating bulk cells/beads into individual droplets
with single cell and single barcoded bead. It is used to
study genomics, transcriptomics, proteomics, and
metabolomics at the single-cell level, enabling
systematic investigation of cellular heterogeneity in a
wide range of cell populations. It provides insight into
the composition, dynamics and regulatory mechanisms
of tissues and cell populations in disease or other
studies.

Figure 2. System schematic

System Contensts
Catalogue Number

Part description

Quantity

PG-MFC-8CH

Microfludic pressure/flow controller

1

PG-HSV-M

High speed imaging system

1

PreciGenome provides an automated microfluidic
droplet-based platform for single cell research. The
platform can encapsulate single cells and single-cell
barcoded beads in droplets (the percentage of droplets
with single hydrogel bead can reach as high as 90%; the
percentage of droplets encapsulated with both single cell
and single bead can reach as high as 9%.)

PG-RSV

Reservoir connectors

1

hold up to 230μL reagent, 10/pk

PG-LFS-2000

Liquid flow sensor

( Optional )

measure flow rates up to 5mL/min

3

Microfluidic Luer Lock Fittings Kit
PG-LUR-kit

for Pressure Controller Connection
10 inch 1/8” OD 1/16” Tygon tubing.

3

Two Luer lock fittings

System Description
The system includes a pressure control unit
(PG-MFC-8CH), optics, illuminations, an integrated
high-speed camera for image and video taking, a stage
for holding microfluidic chip, and software for
parameter optimization and automation. The system is
very flexible and can be switched between automatic
mode and manual mode. Users can choose to use our
standard and patent-pending chip design for single-cell
research. Users can also choose to design their own
chips.

Single-Cell droplet encapsulation
PG-Sin-PDMS

1

4 sets of channels, Material PDMS

System Specifications
 4 independent pressure channels
 Pressure/flow rate accuracy: 0.25% of full scale
 Pressure stability<0.05%
 Integrated high speed imaging system, plug and
play
 Imaging speed: 1050 fps at 1.4M resolution, up to
38000 fps at a lower resolution
 Adjustable magnifications, covering mm to um
range
 Exposure time down to 1μs for imaging of droplets,


Figure 1. PreciGenome Single Cell Analysis System

PDMS chip for R&D

particles or cells flowing at up to MHz frequency
Reliable and easy to use with touch screen and
external monitor via HDMI interface
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Key Features
 Flexible and open platform
 Easy to use
 Automation
 Disposable microfluidic chip
 Cost-effective solution for single-cell study
Encapsulated cell size 1-15um

Operation
Please refer to PG-MFC and PG-HSV-M user manuals
for detailed operation guide.
System Application: Hydrogel Beads Encapsulation
By attaching functional groups, hydrogel beads have
diverse applications, such as cell culture, drug delivery
study, etc. Combining mono-dispersed hydrogel beads
with different attachments and microfluidic droplet
technology, high encapsulation rate of single cell and
single bead is achieved, by which many independent
reaction compartments are formed. Researchers can
study individual cell behaviors with different
environment. By adding barcodes on hydrogel beads,
single cell RNA seq can be achieved. Users are able to
study rare cancer cell mutation, response to new drugs,
and CRISPR screening, etc. Using this platform, cell
isolation and sorting can be achieved as well.

System Application: DropSeq
In this application, two types (different optical property)
of 10μm polystyrene beads were used to mimic drop-seq
capturing process with cells and barcoded beads. As
shown in the Figure below, bead 1 and bead 2 are loaded
in two different wells to mimic barcoded polystyrene
beads and cells, respectively. In the third well, oil as a
continuous phase is loaded to generate droplets.

Figure 5. Schematic of microfluidic chip for drop-seq

Using our platform, stable droplets can be generated
with uniform size. Bead 1 and bead 2 are encapsulated
in droplets following Poisson distribution. In order to
minimize the same type of beads encapsulated in one
droplet, beads need to be diluted such that about 10% of
droplets contain one bead. Therefore 1% of droplets
contain single bead 1 and bead 2 as shown in Figure
below.

Figure 3. Schematic of microfluidic chip for flexible hydrogel beads
and cells capture

Through specially designed microfluidic channels,
PreciGenome microfluidic chip is able to generate
droplets with single hydrogel beads encapsulated. The
percentage of droplets with single hydrogel bead is up to
90% on our single cell analysis R&D platform.

Figure 6. Image of droplets with different beads (bead 1 in pink
color, bead 2 in yellow color, or no beads). Droplets inside pink
rectangle contain single bead 1 and 2.

Cat. # :

PG-SC-8-HSV (High Speed Imaging Microscope)
PG-SC-8
www.precigenome.com/single-cell

Figure 4. Droplets encapsulating single hydrogel beads
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