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Nucleofector® Technology — High Efficiency
and Functionality

The Amaxa® Nucleofector® Technology has become the method
of choice when transfection of primary cells or difficult-to-
transfect cell lines is required. For some primary cells, transient
transfection can be achieved by using classical transfection
methods. However, hardly any of the classical transfection
methods such as lipofection gain high transfection rates com-
bined with low post-transfection mortality and a good preser-
vation of cell-specific functionality. Methods using endosomal
uptake can mediate interferon responses or deplete surface-
exposed receptors. Such unintended phenotypes can bias results
and seriously impair functionality such as differentiation or other
responses to stimuli. With the Nucleofector® Technology, Lonza
offers a superior transfection method unifying high transfection
efficiencies, low cytotoxicity and preservation of functionality.
Great care is taken during optimization of the Nucleofection®
Protocols to minimize the effects of the transfection process
on cell functionality. This includes the verification of cellular
functionality utilizing frequently used cell-specific assays early
in the developmental process.

B The Nucleofector® Technology conserves cellular
functionality due to:

— Minimal cytotoxicity — thanks to optimized pulses and
cell-type specific Nucleofector® Solutions

— Careful optimization — conservation of morphology,
phenotypic markers and differentiation potential

— Virus- and reagent-free transfection — no reagent toxicity
orimmunogenic effects
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Normal morphology and expression of typical markers
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Figure 1: Normal neuronal development after 96-well Nucleofection®. P-0 neurons
from rat hippocampus were transfected by Nucleofection® with pSyn-GFP and
pDsRed and plated onto glass coverslips and examined after 7 days in vitro for GFP
(green) and RFP (red) expression. Transfected neurons show an extensive dendritic
network and, as shown in the magnification, develop dendritic protrusions that
already resemble mature, mushroom-shaped dendritic spines (arrows). Surrounding,
untransfected glia cells are shown by DAPI staining blue).

(Data courtesy of Prof. Kiebler, Medical University of Vienna, Vienna, Austria.)
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Figure 2: Human HI ES cells preserve pluripotency post Nucleofection®. H9 cells were
transfected by Nucleofection® with the pmaxGFP® Vector. (A) Cells analyzed after
24 hours show expression of GFP (green) as well as of the pluripotency markers
SSEA4 (red) and Oct4 (purple]. The blue signals refer to nuclear staining by DAPI. (B)
The percentage of double-positive cells (GFP/SSEA) was analyzed by flow cytometry.
(Data kindly provided by Jennifer Moore, Rutgers University, Piscataway, USA.)
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For a most current overview or more detailed information, please see www.lonza.com/functionality.
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Unaltered Differentiation Potential
Post Nucleofection®

Maintainence of ‘normal’ cell phenotypes is important in most
cell-based experimental systems, but is especially important for
developmental research in embryonic and somatic cells and for
hematopoietic cell research. Nucleofection® offers the ability to
monitor undisturbed cell phenotypes and to transfect progenitor
cells and monitor differentiation after transfection. For example,
mesenchymal stem cells may be transfected using Nucleofector®
Technology and then differentiated to osteoblastic, chondrogenic
or adipogenic lineages.

Post-transfection differentiation

Figure 3: Maturation of mouse dendritic cells post Nucleofection®. Immature mouse
dendritic cells were transfected with the pmaxGFP® Vector using the Mouse Dendritic
Cell Nucleofector® Kit. 2 hours post Nucleofection®, cells were stimulated with
LPS to mature. Cells were analyzed 24 hours post Nucleofection® by fluorescence
microscopy for maxGFP® Reporter Protein expression and their ability to form
dendrites (red circle).

Figure 4: Differentiation of U937 cells into adherent macrophage-like cells post
Nucleofection®. U937 cells (ATCC® CRL-1593.2") were transfected with 2 pg pmaxGFP®
Vector according to the optimized Nucleofection® Protocol. Immediately post-
transfection, 100 nM PMA was added to the culture medium to induce differentiation.
Cells analyzed after 72 hours by light (A] and fluorescence (B) microscopy were
adherent (indicating differentiated status) and showed maxGFP® Reporter Protein
expression levels higher than in non-differentiated cells.

*Includes Laptop with Nucleofector® 96-well Shuttle® Software. To use the 96-well

Shuttle® System, the Nucleofector® Il Device is required.

** These kits contain a proprietary nucleic acid coding for a proprietary copepod
fluorescent protein intended to be used as positive control with these Lonza
products only. Any use of proprietary nucleic acid or fluorescent protein other than
as positive control with this Lonza product is strictly prohibited. Use in any other

No Induction of Interferon Responses

Lipid-based delivery reagents can cause cytotoxicity and are
alone or in combination with double-stranded RNA capable of
inducing a potent interferon response and/or altering gene
expression profiles (reviewed in: Svoboda P, 2007, Curr Op
Mol Ther 9(3): 248-257). These unintended phenotypes can
significantly affect experimental outcomes and drastically
interfere with the specificity of RNAi experiments. A described
trigger of interferonresponses when transfected with lipofection
does not induce typical responses, such as upregulation of the
interferon-sensitive 0AS-1 gene or an increase in IL-6 release,
when transfected by Nucleofection® (Figure 5).
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Figure 5: Induction of interferon responses is related to the method of substrate
delivery. HelLaS3 [ATCC® CCL-2.2™) were transfected with different amounts of
29-mer siRNA targeting DBl (Dharmacon) — a described trigger of interferon
responses (Reynolds A et al., (2006), RNA 12:988-993) — using the 96-well Shuttle®
Device or a lipid reagent. Interferon response was measured by expression of 0AS-1
mRNA, determined 24 hours post-transfection by QuantiGene® Branched DNA
Assay (Panomics; normalized to GAPDH mRNA), and IL-6 release analyzed 48 hours
post-transfection by human IL-6 ELISA (Biosource).

(Data generated in collaboration with Thermo Fisher Scientific, Dharmacon Products.)

Ordering Information

Cat. No. Description
AAD-1001S Nucleofector® Il Device
AAM-1001S 96-well Shuttle® Device*®

Standard and 96-well Nucleofector®Kits for Primary Cells**

Foranup-to-date list of all standard and 96-well Nucleofector® Kits for Primary Cells

please visit www.lonza.com/nucleofection-for-primary-cells.

Standard and 96-well Nucleofector® Kits for Cell Lines**

Foran up-to-date list of all standard and 96-well Nucleofector®Kits for Cell Lines
please visit www.lonza.com/nucleofection-for-cell-lines.

application requires License from Evrogen. To obtain such a license, please contact
Evrogen at license@evrogen.com.

The CMV promoter is covered under U.S. Patents 5,168,062 and 5,385,839 and its use
is permitted for research purposes only. Any other use of the CMV promoter requires a
license from the University of lowa Research Foundation, 214 Technology Innovation
Center, lowa City, IA 52242.
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North America

Customer Service: 8006388174 (toll free)
Scientific Support: 800 521 0390 (toll free)
scientific.support@lonza.com

Online Ordering: www.lonza.com

Europe

Customer Service: +3287 321611
Research Solutions

Scientific Support: +49221 99199400
scientific.support.eu@lonza.com

Research Solutions,

Therapeutic Cell Solutions, Testing Solutions
Scientific Support: +3287 321611
scientific.support.eu@lonza.com

Online Ordering: www.lonza.com

International

Contact your local Lonza Distributor

Customer Service: +1301898 7025, ext. 2400
scientific.support@lonza.com

International Offices

Australia +61395500883

Austria 0800201 538 (toll free)
Belgium +3287 321611

Brazil +5511 20698800
Denmark +454356 7400

France 080091 19 81 (toll free)
Germany 0800 182 52 87 (toll free)
India +91224342 4000
Ireland 1800654253 (toll free)
Italy +39036345710

Japan +81 355660612

Poland +48 781120300
Singapore +6565214379

Spain +34902 531 366
Sweden 020 1404410 (toll free)
Switzerland 080083 86 20 (toll free)

The Netherlands 0800 022 4525 (toll free)
United Kingdom 0808 234 97 88 (toll free)

Lonza Cologne AG
50829 Cologne, Germany

For Research Use Only. Not for use in diagnostic procedures.

The Amaxa® Nucleofector® Technology is covered by patent and/or patent pending
rights owned by Lonza Cologne AG.

ATCC®and the ATCC Catalog Marks are trademarks of ATCC used under License.

Other product and company names mentioned herein are the trademarks of their
respective owners.

Unless otherwise noted, all trademarks herein are marks of the Lonza Group or its
affiliates.

The information contained herein is believed to be correct and corresponds to the
latest state of scientific and technical knowledge. However, no warranty is made,
either expressed or implied, regarding its accuracy or the results to be obtained from
the use of suchinformation and nowarrantyis expressed orimplied concerning the use
of these products. The buyer assumes all risks of use and/or handling. No statement is
intended or should be construed as arecommendation to infringe any existing patent.
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