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Introduction

Age-related macular degeneration (AMD) is the most

common cause of severe vision loss in the elderly.

Neovascular AMD (nAMD) is characterized by choroidal blood

vessels growing into the subretinal space, which results from

overexpression of the vascular endothelial growth factor and

decreased expression of the pigment epithelium-derived

factor (PEDF). We have developed an approach, which

involves the transplantation of genetically modified pigment

epithelial (PE) cells that stably overexpress PEDF. The PEDF

transgene is incorporated in the genome of PE cells by the

enhanced Sleeping Beauty (SB100X) transposon system

delivered by electroporation of non-viral miniplasmids free of

antibiotic resistance markers (pFAR).

Results

PE cells from human donor eyes were transfected

immediately after isolation by using as few as 2x104 cells. The

amount of secreted PEDF (quantified by immunoblotting and

ELISA) was 0.3 ng/h/1x104 cells, and thus 4-fold higher

compared to non-transfected cells. Analysis of total PEDF

gene expression via quantitative RT-PCR revealed a 3.4-fold

increase compared to the endogenous level.

Conclusions

In sum, SB100X-mediated transfection of freshly isolated PE cells resulted in increased PEDF secretion and PEDF

gene expression. The pFAR technology improves biosafety of non-viral gene transfer, as it allows for plasmid

propagation in the absence of antibiotics, which is an crucial safety issue for human trials. The transfection of

freshly isolated PE cells is an important step towards the ultimate goal of the TargetAMD project, which is

efficient and safe delivery of the PEDF transgene to autologous cells ex vivo, followed by the transplantation to

the subretinal space of nAMD patients.
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pFAR4 is a miniplasmid vector

devoid of antibiotic resistance

markers. Its propagation relies on

the suppression by a suppressor

t-RNA, encoded in the pFAR4

miniplasmid, of an amber

mutation introduced into the

thyA gene of E. coli. All pFAR4

derivatives were constructed and

propagated using the dedicated

bacterial strain. Miniplasmids

were purified using EndoFree

plasmid preparation kits and a

growth medium that meets the

requirements for use in clinical

trials.

Human donor eyes from were obtained from the Aachen Cornea Bank (Department of

Ophthalmology, University Hospital RWTH Aachen). The eyes were removed after

informed consent was obtained in accord with the declaration of Helsinki. Procedures for

the collection and use of human samples were approved by the institutional ethics

committee.

Transfections were performed with the Neon® Transfection System using the 10 µL kit (Life

Technologies). The parameters were as follows: 2 pulses, 1100 V (pulse voltage), 20 ms

(pulse width). 1x104 cells in 11 µl resuspension buffer R were combined with 2 µl of

plasmid mixture containing 0.03 µg pFA SB100X transposase and 0.47 µg pFA P transposon.

Transfected cells were transferred into 48-well tissue culture plates containing 0.5 ml

medium supplemented with 10% FBS. Antibiotics and antimycotics were added with the

first medium exchange. Cell cultures were used after 3 weeks for further analyses.

PEDF secretion was analyzed in culture supernatants of non-transfected control cells and

pFA P-transfected cells by ELISA for human PEDF using the ELISAquant kit (BioProducts

MD). Secreted PEDF was related to the cell number determined in each well. Cells were

trypsinized and counted using the CASY® Cell Counter Model TT (Roche Diagnostics).

PEDF gene expression was analyzed by quantitative real-time PCR on a LightCycler® 1.2

Instrument using the LightCycler® FastStart DNA Master SYBR Green I kit (Roche).

Reactions were run in duplicate and performed with diluted cDNA corresponding to 2 ng of

initially used total RNA. Thermal cycler conditions were as follows: initial denaturation at

95 °C for 10 min followed by 50 cycles with denaturation at 95 °C for 10 sec, annealing at

60 °C for 8 sec, and elongation at 72 °C for 15 sec. Data were processed by the LightCycler®

software and evaluated using the comparative CT (2-∆∆CT) method.

Western blot-based quantification of long-term PEDF secretion in primary human RPE cells after SB100X-mediated

transfection. For each donor sample, 2 control transfections without the addition of miniplasmid DNA and 5 to 12 transfections

using 0.03 µg pFA SB100X transposase and 0.47 µg pFA P transposon were carried out. Culture supernatants were analyzed for

total PEDF secretion every 2 to 7 weeks. Western blot signal intensities of PEDF-transfected cells were normalized to the signal

intensities of the non-transfected control cells. Data are presented as mean ± SD.


