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Conclusions
The results of this study show clearly indication that PEDF‐transfected pre‐
cultivated (P0) and freshly isolated RPE cells have no tumorigenic potential.
Additional safety studies will analyze the integration loci of the PEDF transgene
as well as the biodistribution of PEDF‐transfected RPE cells transplanted
subretinally. This study is just one of many aspects demonstrating the feasibility
of our gene/cell therapy strategy to treat neovascular AMD.

Purpose
Neovascular age‐related macular degeneration
(AMD), which leads to vision loss within several
months, is characterized by the growth of
choroidal blood vessels (CNV) into the subretinal
space. CNV results from an imbalance of the pro‐
angiogenic vascular endothelial growth factor
(VEGF) and the anti‐angiogenic pigment
epithelium‐derived factor (PEDF). Current
treatment, which consists of the intravitreal
injection of anti‐VEGF antibodies, improves vision
in about 30% of patients, but it may be
accompanied by severe side effects and non‐
compliance. We have theorized that
transplantation of pigment epithelial cells that
were genetically modified to overexpress human
PEDF would be a safer and improved treatment.
Stable transgene expression was ensured by the
Sleeping Beauty (SB100X) transposon system
delivered in pFAR4‐plasmids, an expression
vector free of antibiotic resistance markers. Here,
we report that PEDF‐transfected cells do not
exhibit tumorigenic potential.

Methods
Pre‐cultivated (P0) and freshly isolated retinal
pigment epithelial (RPE) cells from human donor
eyes were transfected by means of
electroporation using a pFAR4‐plasmid encoding
the enhanced SB100X transposase and a pFAR4‐
plasmid encoding the PEDF gene at a ratio of
1:16. Stability of recombinant PEDF secretion was
analyzed by immunoblotting. To assay for
tumorigenic potential, approximately 50,000
cells/cm2 were applied to a two‐layer soft agar
system. Colony development was analyzed after
3, 7, 14, and 21 days by phase contrast
microscopy and compared to colony
development of HeLa cells as the positive control.

Results
The transfection of as few as 10,000 human RPE cells with the PEDF
gene resulted in a stable increase of PEDF secretion. Pre‐cultivated
(P0) and freshly isolated PEDF‐transfected RPE cells did not form
colonies in soft agar at any time, whereas HeLa cells formed
89.4 ± 26.4 soft agar colonies per microscopic field at day 5.
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Soft agar assay of primary human RPE cells transfected with the pFAR4‐ITRs CMV PEDF BGH transposon plasmid. (A) Successful transfection was verified by Western blot analysis of entire PEDF secretion from non‐purified culture supernatants of transfected cells compared to
non‐transfected control cells and HeLa cells, used as positive control. Supernatants were analyzed 16 days or 18 days after transfection using anti‐PEDF antibodies. Transfections were performed with the Neon® Transfection System either without plasmid DNA or using 30 ng of
pFAR4‐CMV SB100x SV40 transposase and 470 ng of pFAR4‐ITRs CMV PEDF BGH transposon plasmid. Samples of transfected primary cells, either pre‐cultivated (P0) (B, n=7) or directly transfected after isolation from human donor eyes (C, n=6), were incubated in agarose‐
solidified medium at a density of 50,000 cells/cm2 for up to 21 days. Colony development was analyzed after 3, 7, 14 and 21 days via phase contrast microscopy and compared to the growth patterns of HeLa cells, which were used as positive control. In all experiments, no colony
formation was observed for primary transfected human RPE cells, whereas for HeLa cells, 60.0 ± 4.24 up to 112.67 ± 21.50 soft agar colonies per microscopic field were detected.

(A) Schematic drawing of the pFAR4 transposon plasmid encoding the PEDF gene. Gene
expression is CMV promoter‐driven and the expression cassette is flanked by ITR‐L/‐R
regions, the binding sites for the Sleeping Beauty (SB100X) transposase, catalyzing the
excision and genomic integration of the transposon (shaded box). (B) Scheme of transgene
delivery, mediated by the non‐viral SB100X transposon system. [Original: Izsvák et al.
Translating Sleeping Beauty transposition into cellular therapies: victories and challenges.
Bioessays 2010; 32: 756‐767].

Scheme of soft agar assay analyzing the colony development of transfected primary pigment epithelial cells and HeLa cells, used as positive control. The 1st layer was produced
using 325 μL of a 1.8% agarose solution mixed with 500 μL DMEM/Ham`s F12 plus antibiotics and 10% fetal bovine serum (FBS) and 175 μL water. The agarose solution was seeded
into a 24‐well plate and allowed to solidify for 30‐60 minutes. Samples of transfected cells, either pre‐cultivated (P0) or directly transfected after isolation from human donor eyes,
were mixed with 150 μL of a 1.8% agarose solution and 350 μL DMEM/Ham´s F12 plus antibiotics and 10% FBS at a density of 50,000 cells/cm2 (= 2nd layer). Cells were cultured for
14 or 21 days in a humidified atmosphere of 95% air and 5% CO2. After an incubation time of 3, 7, and 14 days (21 days), the cultures were evaluated by phase contrast microscopy
using a 50‐fold magnification.

Scheme of soft agar assay analyzing the colony development of transfected primary pigment epithelial cells and HeLa cells, used as positive control. The 1st layer was produced
using 325 μL of a 1.8% agarose solution mixed with 500 μL DMEM/Ham`s F12 plus antibiotics and 10% fetal bovine serum (FBS) and 175 μL water. The agarose solution was seeded
into a 24‐well plate and allowed to solidify for 30‐60 minutes. Samples of transfected cells, either pre‐cultivated (P0) or directly transfected after isolation from human donor eyes,
were mixed with 150 μL of a 1.8% agarose solution and 350 μL DMEM/Ham´s F12 plus antibiotics and 10% FBS at a density of 50,000 cells/cm2 (= 2nd layer). Cells were cultured for
14 or 21 days in a humidified atmosphere of 95% air and 5% CO2. After an incubation time of 3, 7, and 14 days (21 days), the cultures were evaluated by phase contrast microscopy
using a 50‐fold magnification.
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TargetAMD – proposed therapy protocol. Establishment of a protocol for the subretinal
transplantation of autologous pigment epithelial cells transfected with the gene for
pigment epithelium‐derived factor (PEDF), an anti‐angiogenic and neuroprotective factor.
The transplanted cells will secrete PEDF into the subretinal space and rebalance the
equilibrium between VEGF and PEDF that under normal healthy conditions regulates the
choroidal vasculature. The protocol will comprise the isolation and transfection of
pigment epithelial cells obtained from a patient, followed by transplantation of the
transfected cells subretinally within one surgical session.
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112.67 ± 21.50 colonies 72.0 ± 11.80 colonies

76.33 ± 21.50 colonies 60.0 ± 4.24 colonies


