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Introduction

ArunA Biomedical’s hNP1™ Human
Neural Progenitor Cells are derived
from human embryonic stem cells
(hESC; WAOQ9 line) using defined,
serum-free conditions (1). hNP1™
Human Neural Progenitor Cells
(Figure 1) proliferate as adherent
monolayers, maintain a stable
karyotype for multiple (>10 passages)
and express proneural markers
(nestin, CD133, musashil and SOX2).
hNP1™ Human Neural Progenitor

Cells are readily scalable for high
content imaging and high throughput
format (96- and 384-well) assays, as
well as capable of differentiating into
various neural phenotypes (2-4).

Figure 1: Representative phase contrast image (100X) of hNP1™ Neural Progenitor Cells (A).
hNP1™ cells can readily be differentiated into a mature neural phenotype, hN2™ Neural

Cells (B).
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Effective genetic modification
of hNP1™ Human Neural Progenitor
Cells broadens their potential further
— enabling selection, directed
differentiation and live cell tracking
and monitoring, etc. Plasmid DNA
transfection and recombinant
lentivirus  transduction are two
common gene transfer technologies
currently available. The following
application note describes both lipid-

based transfection with  non-
integrating  plasmid DNA and
transduction with integrating
recombinant lentivirus of ArunA

Biomedical’s hNP1™ Human Neural
Progenitor Cells (hRNP1™ cells).

Seven different commercially
available transfection reagents and
recombinant lentivirus with two
different promoters at two different
concentrations were evaluated to
determine efficiency and expression
in hNP1™ cells.
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Methods

A. Plasmid DNA Transfection
hNP1™ cells (ArunA
Biomedical) were plated at 1 x 10°
cells/well (80-100% confluence) in

6-well plates coated with BD
Matrigel™ (BD Biosciences) in
AB2™ Neural Basal Medium

supplemented with ANS™ (ArunA
Biomedical). Five or twenty-four
hours later (depending on
transfection reagent), hNP1™ cells
were transfected in AB2™/ANS™
medium with the pZsGreenl-N1
(Clontech) plasmid using various
commercial transfection reagents
per manufacturer’s
recommendations and
instructions (see Table 1 for
transfection conditions).
B. Recombinant Lentivirus
Transduction
hNP1™ cells (ArunA Biomedical)
were plated at 5 x 10> cells/well
(50-60% confluence) in 6-well
plates coated with BD Matrigel™
(BD Biosciences) in AB2™ Neural
Basal Medium supplemented with
ANS™ Neural Supplement (ArunA
Biomedical). Twenty-four hours
later, hNP1™ cells were
transduced  with  replicative-
incompetent, recombinant HIV-1
lentivirus particles pseudotyped with
the vesicular-stomatitis virus G (VSV-
G) envelope protein (Thermo Fisher
Scientific). Lentivirus particles
encoded enhanced green fluorescent
protein (eGFP) with expression driven
by the cytomegalovirus immediate-
early (CMV) or TurboGFP driven by
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Table 1:

Commercial
Reagent

2
2
2
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2
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15pL LTX 5
5ulL PLUS
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2
2
2

the elongation factor 1 alpha (EFla)
constitutive promoter (TZV-CMV-
eGFP or TZV-EF1a-TurboGFP). hNP1™
cells were transduced in AB2™/ANS™
medium in the

Transfection Conditions

1.5:1 (or 3:2)

4:1

6:1

0.3pL reagent per ug DNA

0.3pL reagent per ug DNA
0.3pL reagent per ug DNA
3:4

3:2

3:1

1:1

2:1

3:1

1:1

2:1

3:1

3:0:1

3:1:1
3:1:1
2.6: 2 (or 13:10)

2:1
3:1

Summary of commercial transfection reagents and transfection conditions used to
genetically modify hNP1™ Neural Progenitor Cells with the pZsGreenl-N1 (Clontech) plasmid
containing the CMV promoter and encoding enhanced green fluorescent protein (eGFP).

presence of 8 ug/mL Polybrene
(Sigma).
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C. Flow Cytometry
The percentage of GFP-positive

hNP1™ cells was determined three
days post plasmid DNA transfection
using flow cytometry. Briefly, cells
were collected nonenzymatically
using cell scrapers, pelleted, washed
and resuspended in 1x PBS™ with 10%
FBS to achieve a single-cell
suspension. Non-transfected hNP1™
cells were used to monitor
autofluorescence and set detection
thresholds for expression.

D. Fluorescence Microscopy
Three days post transfection or
transduction, epifluorescent images
(100X) were taken with an inverted
epifluorescence microscope.

Results

To evaluate non-integrating

transient transfection, each
commercial reagent was used at
various concentrations or with

different amounts of DNA, according
to individual manufacturer’s
recommendations and instructions, in
attempts to optimize conditions for
each reagent (see Table 1). Thus
transfection conditions were not
uniform across experimental wells.
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Transfection Reagent

Efficiency
(% GFP +)

Table 2: Comparison of Transfection Efficiencies Determined by Flow
Cytometry Using Different Commercial Reagents.

Note: Table above reflects the best results for each transfection reagent

Using  Clontech’s  Xfect™
transfection reagent resulted in the
highest transfection efficiency (69%)
of ArunA’s hNP1™ cells, yet some cell
death was apparent (Table 2, Figure
1B). Most of the transfections
resulted in some level of cytotoxicity
to hNP1™ cells, indicating the need
for optimization that balances
efficiency against cytotoxicity for this
cell type. The reagent which showed

the highest transfection efficiency
coupled with low cell toxicity was
Promega’s FUGENE® HD (31%) (Table
2, Figure 1A).
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Epifluorescent and phase contrast images (10X objective) ArunA Biomedical’s hNP1™ Human

Figure 1:
Neural Progenitor Cells transfected with pZsGreen1-N1 control GFP plasmid using either FUGENE® HD (A),

Xfect™ (B), Genelammer (C), Lipofectamine™ LTX and PLUS™ (D), TransIT®-2020 (E), TransIT-Neural® (F) or
TurboFect™ (G) transfection reagents.
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Integrating lentiviral
transduction of ArunA’s hNP1™ cells
was also assessed three days post
transduction by fluorescence
microscopy. hNP1™ cells
demonstrated efficient transduction
with both TZV-CMV-eGFP and TZV-
EF1la-TurboGFP (Figure 2). hNP1™
cells showed similar levels of
fluorescent intensity from
transduction with both lentivial
vectors. hNP1™ cells were able to be
transduced with lentiviral vectors
with MOI’s as low as 1 and 5 to yield
GFP+ cell populations with
sustainable GFP expression over
multiple passages with both lentiviral
vectors. MOl of 5 demonstrated
greater transduction efficiency, with
approximately 70% of cells
transduced with either lentiviral
vector. hNP1™ cells transduced with
TZV-EF1la-TurboGFP at MOl 5 were
more extensively cultured, showing
GFP expression for greater than 10
passages. In these studies, lentiviral
transduction appeared to be the
more efficient means of genetically
modifying hNP1™ cells. Additional
studies on hNP1™ cells have also
indicated that lentiviral transduction
does not interfere with directed
differentiation into mature neural
phenotypes (5).
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Figure 2: Epifluorescent images (10X objective) of ArunA Biomedical’s hNP1™ Neural
Progenitor Cells transduced with VSV-G pseudotyped lentiviral vectors with either the CMV
(A-B) or EF1a promoters (C-D) at multiplicity of infection (MOI) of 1 and 5.

Together, these results show
that different gene transfer strategies
can be employed to successfully
genetically modify ArunA
Biomedical’s hNP1™ Human Neural
Progenitor Cells and further their use
as a cellular model system.

www.arunabiomedical.com _



References

(1)

(2)

(3)

(4)

(5)

APP_GenMod_hNP1™_JMC 09/11_revA

Shin S, Mitalipova M, Noggle
S, Tibbitts D, Venable A, Rao
R, Stice SL. Long-term
proliferation of human
embryonic stem cell-derived
neuroepithelial cells using
defined adherent culture
conditions. Stem Cells. 2006
Jan; 24(1):125-38.

Young A, Machacek DW,
Dhara SK, Macleish PR,
Benveniste M, Dodla MC,
Sturkie CD, Stice SL. lon
channels and ionotrophic

receptors in human
embryonic stem cell derived
neural progenitors.

Neuroscience. 2011 Jun 7.
[Epub ahead of print].

Young A, Assey KS, Sturkie
CD, West FD, Machacek DW,
Stice SL. Glial cell line-derived
neurotrophic factor enhances
in vitro differentiation of mid-
/hindbrain neural progenitor
cells to dopaminergic-like
neurons. J Neurosci Res. 2010
Nov 15; 88(15):3222-32.

Shin S, Dalton S, Stice SL.
Human motor neuron
differentiation from human
embryonic stem cells. Stem
Cells Dev. 2005 Jun;
14(3):266-9.

Genetic  manipulation  of
neural progenitors derived
from human embryonic stem
cells. Dhara SK, Gerwe BA,
Majumder A, Dodla MC, Boyd
NL, Machacek DW, Hasneen
K, Stice SL. Tissue Eng Part A.
2009 Nov;15(11):3621-34.

For More Information

ArunA Biomedical, Inc.

425 River Road

Athens, GA 30602 USA
www.arunabiomedical.com

Phone (706) 542 — 9857
Fax (706) 262 — 2821
info@arunabiomedical.com

techsupport@arunabiomedical.com

Available from www.arunabiomedical.com.

Description Catalog No.
hNP1™ Human Neural Progenitor Expansion Kit hNP7013.1
hN2™ Human Neural Discovery Kit hN27012.2D
hN2™ Neural Screening Kit hN27012.2S
AB2™ Neural Expansion Media Kit hNP7013.2
hN2™ Neural Culture Media Kit hN2-7011
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