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Introduction

In recent years, non-viral methods for cell engineering have emerged as promising alterna-
tives to viral transduction. Amongst virus-free technologies, electroporation is considered the
gold standard, with an increasing presence in clinical trials. Historically, non-viral cell transfec-
tion methods, including electroporation, have been reported to suffer with poor scalability and
lengthy optimization, sometimes linked to unsatisfactory transfection efficiency at large scale.
An ideal technology platform should enable process development and optimization at small
scale, with minimal effort required for scaling up and translation to clinical settings.

With our 4D-Nucleofector® LV Unit PRO we provide:
e An optimized cartridge design for improved performance

e Efficient electroporation of complex cargos like CRISPR/
Cas9 or Transposon/Transposase

e FEasy scale up from 100 pyL up to 20 mL
e Electroporation of large volumes with up to 2.0 x 10° T cells

e Flexible volumes in fixed-volume cartridge (0.5, 1.0, 1.5 or
2.0 mL)

e Compatibility with cell densities from 2.5x 107 to 1x10%/mL

100 pL - 100 pL Nucleocuvette® Vessel

LV PRO FV - Fixed volume 2 mL
Nucleocuvette® Cartridge PRO

LV PRO FT - Flow-through LV Nucleocuvette®
Cartridge PRO

Cell material: Cryopreserved human PBMC
(Lonza) or CD3+ Pan T Cells (Lonza), activated
with TransAct™ (Miltenyi; 3 days) or Dynabeads
(Thermo Fisher Scientific®; 2 days)
Transfection: Cells were resuspended in P3

Nucleofector® Solution, cargo was added, LV FV - Fixed volume 1 mL Nucleocuvette®
the mixture transferred into the required Nu- Cartridge (1st generation)
cleofector® Vessel and transfected. LV - Large volume
Analysis: On day of analysis, TCR alpha (TRAC
KO) and/or GFP (Kl or transient) expression was
evaluated by flow cytometry (NovoCyte, Agi-
lent). Cell count and cell viability were assessed
with NucleoCounter® NC-202 (Chemometec).

Transient cargos

_ Plasmid size: 3.5 kb Plasmid size: 5.0 kb
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Figure 1. Figure 2.

Transfection efficiency 20 ug/mL plasmid (3.5 kB) or 37.5 ug/
mL plasmid (5.0 kB) (n = 2 donors)

Transfection efficiency 20 uyg/mL eGFP mRNA (n = 2 donors)

piggybac® Transposon System

—
D
(@)

|
(0]
o
o

|

—

200

Relative integration
efficiency (%)
o 38 3 838
] ] ] ] ]
o|—03
= .
Relative number
edited cells (%)
N b O ® O B B
©O © © ©6 © 6 o0 O
T S S S SR S
X
Relative integration
efficiency (%)
S 8 3 8 8 8
R R R R B
Relative number
edited cells (%)
I o
) o)
o) o)
| |

| | | |
» N H N\ N » H L ~ 0 - 0o
P SR o @ 40 S Yy P @
'\0 , 112 P r\o , v N ) () Q x
& & & & & F L2 S
S S Y © W
L [ | L [ | A Q.\"
LV PRO FV LV PRO FV | I
LV PRO FV LV PRO FV
’_,E~ 5x107 7 1007 >3 607 %‘ 4x108
~ (- E -
() ] _
E 4x107 4 S 80 .g r 50 2
[ 8 = o o
o > i "q-, [TH 40— (&)
2 3x107 3 60 - cO 2
2 O o X G
8 B — 30 S
< 2x107 4 40 - 5 - <
S & 20- &
v 1x107 - 20 - b
o ; 10 7]
%= - =
é 0% ' ! I 0 r T 1 1 0- g 0 | | | |
0 2 4 6 8 0 2 4 6 8 N & 0 2 4 6 8
Days in culture Days in culture O QQ‘O &,\0 Davs in culture
-e- 100 L -e- PPD-0884 PAS-2163 - NWC-1507 QK y
& -®- X107 cells

Figure 3.
Transfection of Transposase mMRNA (43 pg/mL) + GenCircle™ Transposon (100 ug/mL; n =2 donors)

CRISPR/Cas9 Knock-out
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Figure 4.

KO in the constant region of TCRa (TRAC) with 0.77 uM Cas9 and sgRNA in ratio 1:2 (for FV n =4 donors; for FT n =1donor)

CRISPR/Cas Knock-in
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Figure 5.
TRAC Kl with 0.77 uM Cas9 and sgRNA in ratio 1:2 plus 50 nM dsDNA HDRT (n = 6 donors)
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Figure 6.
Kl efficiency with 0.77 uM (TRAC) or 0,93 uM (RABT11A) Cas9 and sgRNA in ratio 1:2 plus dsDNA HDRT (n =2 donors)
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Figure 7.

Editing with 0.77 uM Cas9 and sgRNA in ratio 1:2 plus 50 nM
dsDNA HDRT (n = 2 donors)
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Figure 9.
Kl efficiency with 0.93 uM Cas9 and sgRNA in ratio 1:2 plus dsDNA HDRT

Double editing
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Figure 10. Figure 11.

Efficiency with TRAC KO + CD45 KO for 0.77 uM Cas9 + sgRNA in
ratio 1:2 each (n = 2 donors)

Editing efficiency with Transposase mRNA (86 pg/mL) +
GenCircle™ Transposon (200 pg/uL) and TRAC KO (0.77 uM RNP)

Learn more.

The next generation 4D-Nucleofector® LV Unit PRO can reli-
ably support non-viral manufacturing of genetically modified
T cells. It helps enable:

e Reliable, robust and efficient delivery of complex, clinically
relevant cargos

e Easy scale up of the cell engineering process for up to 1
billion cells

Lonza Cologne GmbH - 50829 Cologne, Germany
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