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1. [bookmark: _Toc119330961][bookmark: _Toc119331294][bookmark: _Toc119331417][bookmark: _Toc119331295][bookmark: _Toc119331418][bookmark: _Toc119331296][bookmark: _Toc119331419][bookmark: _Toc119331297][bookmark: _Toc119331420][bookmark: _Toc119331298][bookmark: _Toc119514202]Materials
pGL4.14 (plasmid DNA - pDNA - encoding the luciferase reporter gene luc2 (Photinus pyralis), 5,809 bp) and Luciferase Assay System was purchased from Promega (Madison, WI, USA), while pDNA purification kit was from Roche (Mannheim, Germany). 25 kDa branched polyethyleneimine (bPEI, cat. nr. 408727) was from Merck Life Science (Madrid, Spain). Any other reagents were purchased from Gibco-ThermoFisher Scientific (Madrid, Spain) unless otherwise stated.

2. [bookmark: _Toc119331299][bookmark: _Toc119514203]Methods
2.1. [bookmark: _Toc119331300][bookmark: _Toc119514204]Plasmid preparation
The top 10 competent cells were transformed with the plasmid pGL4.14 encoding the luciferase reporter gene luc2 (hereafter referred to as pluc) and amplified at 37 °C under shaking. The pDNA was isolated and purified using a Maxiprep Roche kit according to the manufacturer’s instructions. The plasmid was next diluted at a concentration of 250 ng/µL in DNase-free water, then the concentration and purity were assessed by measuring the OD260/OD280 using a spectrophotometer (mySPEC, VWR, Barcelona, Spain). The pDNA solution was stored at -20 ºC until use. 
2.2. [bookmark: _Toc119514173][bookmark: _Toc119514205][bookmark: _Toc119331301][bookmark: _Toc119514206]Preparation of transfectant solution 
An aqueous solution of 25 kDa bPEI was prepared in deionized water (dH2O) at a concentration of 1 mg/mL, and the pH was adjusted to 7.0. Afterward, the solution was diluted in Opti-MEMTM at a final concentration of 0.86 mg/mL, corresponding to an amine concentration ([N]) of 20 mM, considering that there is one nitrogen per repeat PEI unit (-NHCH2CH2-, MW = 43 Da). The bPEI stock solution was stored at 4 ºC until use. 
2.3. [bookmark: _Toc119331302][bookmark: _Toc119514207]In vitro transfection experiments
2.3.1. [bookmark: _Toc119331303][bookmark: _Toc119514208]Cell culture 
[bookmark: _GoBack]Bone marrow aspirates were obtained from the proximal femur of patients undergoing hip arthroplasty (n = 2) provided by the Biobanco of A Coruña from SERGAS. The study was approved by the Comité de Ética de Investigación da Coruña (accession number: 2021/425). All patients provided informed consent before inclusion in the study. Human mesenchymal stem cells (hMSCs) were isolated and expanded in culture using standard protocols [1] and maintained in Dulbecco’s Modified Eagle’s Medium (DMEM), supplemented with 10 % (v/v) FBS, 100 U/mL penicillin G, 100 µL/mL streptomycin (hereafter referred to as complete medium) at 37 °C in a humidified atmosphere under constant supply of 5 % (v/v) CO2 (hereafter referred to as standard culture conditions).
2.3.2. [bookmark: _Toc119331304][bookmark: _Toc119514209]In vitro cell transfection assays
For any transfection experiments, hMSCs were kept between passages 1 and 2. hMSCs were seeded onto 96 well-plates at different cell densities, namely 5 × 103, 1.5 × 104, 5 × 104, and 1 × 105 cells/cm2, and incubated for 24 hrs in standard culture conditions. Twenty-four hours post-seeding, pDNA at different doses, namely 0.1 µg/cm2, 0.5 µg/cm2, or 1 µg/cm2, was complexed with bPEI. Briefly, an appropriate volume of bPEI solution was mixed with different doses of plasmid in Opti-MEMTM to invariably yield N/P 10, followed by a 30 min-incubation at room temperature (r.t.). N/P is defined as the amine moles (N, cationic moiety) of the polymer with respect to the phosphate moles (P, anionic moiety) of a given quantity of pDNA [2]. Cells were challenged with polyplexes, then cultured in complete medium in standard culture conditions for 24, 48, and 72 hrs.
2.3.3. [bookmark: _Toc119331305][bookmark: _Toc119514210]Evaluation of cytotoxicity 
At given time points post polyplex delivery, namely 24, 48, and 72 hrs, the cytotoxicity was evaluated using the Alamar Blue® assay, according to the manufacturer’s instructions. Briefly, the complete medium was discarded, and each well was filled with 100 µL/well of 1 resazurin dye solution in the fresh complete medium. Plates were incubated in the dark, in standard culture conditions for 2 hrs, then the fluorescence was read using a Synergy HTX Plate Reader (λex = 485 nm; λem = 528 nm; Biotek, Winooski, VT, USA). The viability of untransfected cells (CTRL) was assigned to 100 %, and the viability of transfected samples was determined as follows (eq. 1):
Viability (%) = 			(eq. 1)
Where F is the recorded fluorescence.
2.3.4. [bookmark: _Toc119331306][bookmark: _Toc119514211]Evaluation of transfection efficiency 
The transgene expression was evaluated at given time points, namely 24, 48, and 72 hrs from polyplex delivery, by measuring the luciferase activity in cell lysates using the Luciferase Assay system, following the manufacturer’s instructions. Briefly, 20 µL of cell lysate was mixed with 50 µL of luciferase assay substrate. The luminescence signal (Relative Light Units, RLU) was normalized to the total protein content of each sample, as determined by the BCA assay. Transfection efficiency was expressed as RLU/mg of protein. 
2.3.5. [bookmark: _Toc119331307][bookmark: _Toc119514212]Statistical analysis 
Statistical analysis was performed using IBM SPSS Statistics version 23 and R Studio. Data were initially analyzed using D’Agostino & Pearson omnibus normality tests. Comparison between groups was performed with a three-way analysis of variance (ANOVA). Significance was retained when p < 0.05. Data are expressed as mean  standard deviation (SD). Experiments were performed at least twice using cells isolated from two different patients. For each experiment, n = 3 technical replicates were performed.
3. [bookmark: _Toc119514213]References
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[bookmark: _Toc119514214]Figure S1. Cell viability is the percent cell viability (%), as compared to untransfected cells (CTRL), following transfection with bPEI/pluc complexes prepared at N/P 10 on hMSCs isolated from two patients (i.e., patient #1 and patient #2, right and left panels, respectively) as a function of the pDNA dose (0.1, 0.5, and 1 µg/cm2) and the cell density (5 × 103, 1.5 × 104, 5 × 104, and 1 × 105 cells/cm2). Cell viability was evaluated 24 (black), 48 (white), and 72 hrs (grey) post-transfection. Results are expressed as mean ± SD (n = 3).
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