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SUPPLEMENTARY MATERIALS & METHODS
Materials

Peptide KisGACSERSMNFCG! was synthesised by China Peptide Co., Ltd (Shanghai,
China), and dissolved in endotoxin-free water (Sigma-Aldrich, Dorset, UK) to 10 mg/mL.
Liposome consisted of 1-Propanaminium, N,N,N-trimethyl-2,3-bis(11Z-hexadecenyloxy)-
chloride (DHDTMA chloride; Avanti Polar Lipids; Alabama, USA) with
dioleoylphosphatidylethanolamine (DOPE; Avanti Polar Lipids; Alabama, USA) formulated

ata 1:1 weight ratio and dissolved in sterile water to give a 2 mg/mL liposome suspension.
Minicircle production

Minicircle DNA (MC) was produced from the minicircle producer plasmid (pMC) as
previously described® and agarose gel electrophoresis used to assess relative purity of

minicircle and plasmid DNA preparations.
Cell culture

16HBE140- cells (Dieter Gruenert, San Francisco®) were cultured in complete media
consisting of Eagle’s Minimal Essential Medium (MEM; Sigma-Aldrich, Dorset, UK)
supplemented with 10% (v/v) foetal bovine serum, 100 U/mL penicillin, 100 mg/mL

streptomycin, 2 mmol/l L-glutamine and incubated in humidified 5% CO, at 37°C.
In vitro transfections

Cells were seeded in black 96-well plates (Fisher Scientific UK, Leicestershire, UK) at a
density of 20,000 cells per well and incubated in humidified 5% CO; at 37°C for 24 hours.
For luciferase assay experiments, cells were seeded in. All complexes were prepared in

OptiMEM (Life Technologies, Paisley, UK). Lipofectamine 2000 complexes were prepared



according to the manufacturer’s instruction at a Lipofectamine 2000:DNA ratio of 4:1 and
complexes of 25kDa branched PEI were formulated at a N/P ratio of 10:1 as described
previously®. Complexes were formulated to a plasmid/minicircle DNA concentration of
10pg/mL and diluted to the appropriate concentrations before incubation with cells in

humidified 5% CO, at 37°C for 24hours.
Luciferase assay following in vitro transfection

Cells were washed with 1x PBS 24 hours following transfection and lysed with 20uL
Reporter Lysis Buffer (Promega, Southampton, UK) for 20 minutes at 4°C then -80°C for at
least 30 minutes followed by thawing at room temperature. Luciferase activity was assessed
using the Luciferase Assay System (Promega, Southampton, UK) on a FLUOstar Optima
plate reader (BMG Labtech, Aylesbury, UK). The results were standardised for protein
content using the Bradford protein assay (Bio-Rad, Hertfordshire, UK) and expressed as
relative luminescence units per mg of protein (RLU/mg). Assessment of luciferase activity at
24 hours was chosen as firefly luciferase is known to have a short half-life (3h)> and

expression following lung gene delivery in vivo has been shown to be maximal at 24 hours®”.
Measurement of complex size and charge

LED-1 nanoparticles were formulated to a plasmid/minicircle DNA concentration of
10pg/mL in water and incubated at room temperature for 30 minutes to allow complex
formation. Complexes were then diluted in 1mL dH2O to a final concentration of 2ug/mL
and hydrodynamic size and surface charge ({ potential) were measured using a Malvern Nano

ZS (Malvern, Worcestershire, UK) as previously described®.



Statistical analysis

Data are mean values + standard error of the mean (SEM) for in vitro studies and median
with all data points shown for in vivo studies. Student’s t-test was used to assess statistical
significance. Significance levels were set at p<0.05. * =p<0.05; ** =p<0.01; *** =p<0.001;

NS = not significant.



Figure S1. Purity of minicircle DNA produced in vivo from plasmid
constructs. 500ng of plasmid (pMC) and minicircle (MC) DNA were digested
with single cutting restriction enzymes (Sa/l for DNAHS and Luc2 and EcorV for
eGFP) thus linearising the DNA and run on a 1% agarose gel.



OptiMEM

pMC.eGFP (77.91 fmol)

MC.eGFP (77.91 fmol)

Figure S2. eGFP expression following in vitro transfections. 16HBE14o0- cells
were transfected with minicircle DNA or plasmid DNA carrying the eGFP gene
and representative fluorescence microscopy images captured. Scale bars are
100pm.
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Figure S3. Luciferase expression following in vitro transfections. 16HBE14o0-
cells were transfected with plasmid or minicircle DNA carrying the firefly
luciferase gene using a) Lipofectamine 2000 and b) PEL ***P<0.001; Student’s t-
test used to assess significance. Values are background subtracted and displayed

as mean =SEM.
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Figure S4. Bio-physical properties of LED-1 complexes formulated with
plasmid and minicircle DNA. LED-1 complexes were formulated with plasmid
or minicircle DNA coding for a) firefly luciferase, b) eGFP or ¢) DNAHS and
nanoparticle size and charge was assessed. NS, not significant, **P<0.01,
*#%P<(0.001; Student’s t-test used to assess significance. Values are mean SEM.



SUPPLEMENTARY MATERIAL

Figure S1. Purity of minicircle DNA produced in vivo from plasmid constructs. 500ng of
plasmid (pMC) and minicircle (MC) DNA were digested with single cutting restriction
enzymes (Sall for DNAHS5 and Luc2 and EcorV for eGFP) thus linearising the DNA and run

on a 1% agarose gel.

Figure S2. eGFP expression following in vitro transfections. 16HBE140- cells were
transfected with minicircle DNA or plasmid DNA carrying the eGFP gene and representative

fluorescence microscopy images captured. Scale bars are 100um.

Figure S3. Luciferase expression following in vitro transfections. 16HBE140- cells were
transfected with plasmid or minicircle DNA carrying the firefly luciferase gene using a)
Lipofectamine 2000 and b) PEIL ***P<0.001; Student’s t-test used to assess significance.

Values are background subtracted and displayed as mean £SEM.

Figure S4. Bio-physical properties of LED-1 complexes formulated with plasmid and
minicircle DNA. LED-1 complexes were formulated with plasmid or minicircle DNA coding
for a) firefly luciferase, b) eGFP or c) DNAH5 and nanoparticle size and charge was
assessed. NS, not significant, **P<0.01, ***P<0.001; Student’s t-test used to assess

significance. Values are mean +SEM.
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