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Overview

o The capabilities of the Biomek i3 benchtop liquid handler were assessed
against two life sciences workflows:

« Automated genomic DNA (gDNA) extraction resulted in samples suitable for
long-read sequencing.

« Automated transient transfection Design of Experiments (DOE) revealed the
best reagent and plasmid concentration and cell seeding density for protein
production.

o The Biomek i3 benchtop liquid handler automates repetitive pipetting tasks
across diverse workflows to produce precise and reproducible results.

Introduction

Life sciences laboratory work often involves repetitive liquid transfer tasks
interrupted by periods of time waiting for reactions to occur. Such work is ideal for
automation because reproducible results can be obtained while freeing an
operator to work on other valuable work. However, entry into automation can be
expensive and consume valuable lab space. Here we present two different, real-
world scientific uses for the benchtop-sized Biomek i3 liquid handler (Figure 1) to
illustrate the flexibility of the platform and ability to produce high-quality results in
a small form factor.
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Figure 1. Biomek i3 benchtop liquid handler setup for transient transfection method with HEPA filtration

Methods: GenFind V3 automated gDNA extraction

A method was written in Biomek Software to automate the GenFind V3 (Beckman
Coulter Life Sciences) chemistry following the kit’s instructions. A Biomek i3
workstation was configured with necessary labware positioners and a BioShake
and ColdPlate (Qinstruments).

Frozen, non-clinical human blood preserved in EDTA was thawed, and 200 uL
was aliquoted into 8 wells (1 column) of a 96-well plate. The automated method
was run using the GenFind V3 reagents with a final gDNA elution in 100 uL EB
buffer (Qiagen). Sample yield was assayed using NanoDrop and Qubit (Thermo
Scientific) and eviDense (Hombrechtikon Systems Engineering AG) (Table 1).
Sample size was examined using an Agilent 4200 TapeStation with Genomic
ScreenTape as well as Agilent Femto Pulse System and Genomic DNA 165 kb kit
(Figure 2).

Oxford Nanopore Ligation Sequencing Kit was used for library preparation of
extracted sample D1, and the library was sequenced on an ONT MinlON Mk1B
system using an R114 flow cell for up to 72 hours (Figure 3).
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Results: GenFind V3 automated gDNA extraction

NanoDrop eviDense Qubit

Well 260/230 | 260/280 | Concentration | Estimated | 260/230 | 260/280 | Concentration | Estimated | Concentration | Estimated

(ng/ulL) Yield (ng) (ng/ulL) Yield (ng) (ng/ulL) Yield (ng)
A1 4.35 1.96 42.2 4220 2.15 1.84 47 4700 38.6 3860
B1 1.77 1.72 60.9 6090 2.06 1.84 60.3 6030 51.3 5130
C1 1.91 1.84 60.7 6070 2 1.85 63.5 6350 57.7 5770
D1 2.05 1.77 59.1 5910 1.92 1.84 64.3 6430 54.9 5490
E1 1.88 1.83 57 .1 5710 1.84 1.78 58.6 5860 49.2 4920
F1 2.66 1.84 38.1 3810 1.94 1.71 37.5 3750 28.4 2840
G1 2.23 1.81 52.7 5270 2.05 1.86 53.3 5330 48.2 4820
H1 1.78 1.64 37.5 3750 1.85 1.88 37.7 3770 27.4 2740
Average 2.33 1.80 51.04 5104 1.98 1.83 52.78 5278 44 .46 4446
Standard
Deviation | .81 0.09 9.51 951 0.10 0.05 10.20 1020 10.90 1090

Table 1. Extracted gDNA quality and yield. The 1x dsDNA Broad Range Kit was used for Qubit analysis.

26171

24000-

22000+

20000-

18000

16000-

14000

RFU

12000

10000

8000

6000 -

4000-

2000

2000 -

1300--

Size (bp)

10000-

Sample Intensity [Normalized FU]|

1000 -

17700--
21000
23000-

AT:GenFindv3_i3_Run2_121025_3)SampA7
AB:GenFindv3_i3_Run2_121025_3SampAS

AS5:GenFindv3_i3_Run2_121025_3)SampAS

AJ:GenFindv3_i3_Run2_121025_3JSampA3
A2:GenFindv3_i3_Run2_121025_3||SampA2

A1:GenFindv3_i3_Run2_121025_3§SampA1

B—Grv3i3 Run 2 A1
B—Grv3i3 Run2 81
B—Gr3i3Run2C1

GFv3 i3 Run 2 D1
B—Gr3i3Run2E1
B—Gr3i3Run2F1
B—Gr3i3Run26G1

GFv3 i3 Run 2 H1

Size
[bp]

Figure 2. Femto Pulse (top) and TapeStation (bottom) traces of extracted gDNA show tight distribution.

j=)
o
o

o
o
wn

o| olo| @ o
(=) =) S| olo| © =]
= o o| n|lo| © o
(6] [} o o] oo =+ r~

100
250
400

Flexibility of the Biomek i3 Benchtop Liquid Handler across multiple modalities:

evaluation of genomic DNA extraction and transient transfection workflows
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Methods: Automated transient transfection

A transient transfection DOE method was written in Biomek Software for
assessing protein expression levels when varying DNA and lipofection reagent
concentrations. On day -1, two dilutions of freshly passaged HEK293 cells were
made to target concentrations of 25,000 and 50,000 cells per 100 yL and seeded
across a 96-well flat, clear-bottom black-walled plate alternating by column (Table
2). Seeding was confirmed using an i3X MiniMax imager (Molecular Devices),
and the plate was then returned to the incubator at 37° C & 5% CO,. On day 0,
Lipofectamine 3000 kit tubes (Thermo Fisher Scientific), a tube containing 1.5 mL
OptiMEM (Gibco), and a tube containing Monster Green phmGFP vector
(Promega) were loaded on the Biomek i3 instrument along with the cell plate, and
the method was executed. Cells received reagents per the design outlined in
Table 2 via CSV file, and the cells were returned to the incubator. On day 4, cells
were imaged with a fluorescent microscope (Figure 4). After washing and cell
detachment, the Biomek i3 instrument was used to add DMEM prior to analysis
on a CytoFLEX Flow Cytometer (Beckman Coulter Life Sciences) (Figure 5).

DNA per well (phMGFP)
OptiMEM Only 100 ng 400 ng OptiMEM Only
Lipofectamine™ 3000 per well
0.15 uL 0.30 uL 0.15 uL 0.30 uL
Cells seeded per well
25K 50K 25K 50K 25K 50K 25K 50K 25K 50K 25K 50K

96-well plate

No transfection Mastermix 1 Mastermix 2 Mastermix 3 Mastermix 4 No transfection
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Table 2. Transient transfection DOE sample layout and experimental conditions

Results: Automated transient transfection
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Figure 3. ONT read analysis: alignment against HG38. 97.0% mean accuracy; 97.8% mean read alignment.
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Figure 5. Flow cytometry singlet transfection
efficiency. Error bars represent +1 SD.

Figure 4. Representative fluorescent microscopy of
the four mastermix conditions at 25,000 cells per
well cell seeding density.

Conclusions

The experiments presented show that the compact Biomek i3 benchtop liquid
handler is a robust tool for genomic extraction and lipofection-based transient
transfection workflows. Future methods both within the realm of life sciences and
without will further test and expand the capabilities of the system. The methods
described here and others are being made available to all Biomek i3 customers
via the MyBeckman Learning portal.
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