SUPPLEMENTAL MATERIALS AND METHODS
Supplemental – Snap freezing and cryo sectioning of first trimester placental villi
Some samples of the collected human first trimester placenta villi obtained from elective terminations of pregnancies (“Material and Methods” section “Sample collection”) were rinsed in Hank’s buffered salt solution (HBSS Gibco, Life Technologies), snap frozen in liquid nitrogen and stored at -80°C. One snap frozen first trimester villi sample was embedded in tissue freezing medium (Sakura Finetek™ Tissue-Tek™ O.C.T. Compound, Thermo Fisher Scientific) and cut into serial sections (5µm) with a cryostat microtome (Leica). For immunofluorescence staining cryo sections were air dried, fixed in acetone for 5 minutes, air dried again and rinsed in phosphate-buffered saline (PBS). 
Supplemental - Immunofluorescence on first trimester placenta cryo sections 
Snap frozen first trimester placenta cryosections were washed with 1X PBS and blocked with UV Block (Thermo Fisher Scientific) supplemented with 10% human antibody serum for 10 minutes. For immunostaining of cryosections, the same concentration of primary antibody was used as for immunostaining of paraffin sections without antigen retrieval. Based on the literature study (Supplemental Table 3) all antibodies except the robust endothelial markers CD31 and CD34II and the proliferation marker Ki-67 were tested on snap frozen cryosections without antigen retrieval. Antibodies used and their dilutions for immunostaining on cryosections are listed in Table 1 (column: noAR). Immunofluorescence staining on cryosections was performed as described in “Material and Methods” section “Immunofluorescence of first trimester placenta sections”. Rabbit (X0936, Agilent Technologies) and mouse (X0931, Agilent Technologies) immunoglobulin fractions diluted in antibody diluent according to the highest used antibody concentration of the corresponding species (X0936 - cryo: 1:20, X0931 - cryo: 1:750) served as negative controls.
[bookmark: _GoBack]Supplemental – Cell seeding and tissue culturing on tubular PCL/PLA scaffolds. Thermosensitive electrospun poly(ε-caprolactone)/poly(l-lactide) (PCL/PLA) scaffolds with a length of 50 mm and an inner diameter of 4 mm were sterilized by gamma irradiation with doses of 25 kGy in accordance with the EN 13485 and ISO11137 criteria (MEDISCAN, Kremsmünster, Austria). The scaffolds were coated with 20 µg/ml fibronectin (Sigma-Aldrich, St. Louis, MO, USA) from human foreskin fibroblasts, which was diluted in 1X PBS (Sigma-Aldrich) to a final volume of 10 ml and were air-dried for 1 hour at 37 °C before the cells were seeded. On each end of the tubular PCL/PLA scaffold a Luer-Lock was fixed to insert the tube into a metal housing.
For the colonization of the tubular PCL/PLA scaffolds with the human first trimester trophoblast cell line ACH-3P (Hiden et al. 2007), the cells were cultured in low-glucose Dulbecco's modified Eagle medium: Nutrient Mixture F-12 (Sigma-Aldrich) supplemented with 10% fetal bovine serum (FBS; Thermo Fisher Scientific), 1% L-Glutamine (200 mM; Thermo Fisher Scientific) and 1% penicillin-streptomycin (PS; Thermo Fisher Scientific). Sterile medium was injected into the tubular scaffolds with a syringe. The fibronectin coated scaffolds were fixed in a small metal housing with Luer-Lock connections. The outer scaffold surface was seeded with ACH-3P cells by filling the metal housing with a 15 ml cell suspension (5 × 105 cells/ml). Non-attached cells were removed after cells being allowed to attach for 5 hours at 37 °C, 5% CO2 and 21% O2 in the incubator. To achieve a homogenous cell colonization on the outer scaffold surface, a second seeding step was performed. The tubular scaffold was rotated 180°, and again 15 ml of an ACH-3P cell suspension (5 × 105 cells/ml) was filled into the metal housing. Non-attached cells were removed after incubating for 5 hours at 37 °C, 5% CO2 and 21% O2. The ACH-3P cellularized scaffold was cultured in growth medium for 7 days without medium change.
For tissue culturing of tubular PCL/PLA scaffolds and slide preparation first trimester placenta villi were rinsed in 1X HBSS (Sigma-Aldrich), supplemented with 1% PS and placed in culture medium (low-glucose Dulbecco's modified Eagle medium: Nutrient Mixture F-12), supplemented with 10% FBS, 1% L-Glutamine and 1% PS. Chorionic villi were dissected under a stereo microscope, applied to the PCL/PLA scaffolds inserted in a metal housing, and cultivated with the according medium under standard culture conditions in a 95% humidified atmosphere at 37°C, 5% CO2 and 21% O2 for 7 days.
PCL/PLA scaffolds cultured with first trimester placenta villi were fixed in 3.7% PFA for 24 hours those cultured with ACH-3P cells for 15 minutes and washed with 1X PBS. Dehydration and low-melting-point paraffin embedding of fixed PCL/PLA scaffolds was performed with the KOS Microwave Multifunctional Tissue Processor. Low-melting-point paraffin embedded tissue cultured scaffolds were cut to sections of 7 µm, transferred to SuperFrost Plus™ slides and dried overnight at 45°C.
Supplemental - CellProfiler quantification. The Cell Profiler pipeline was designed to exclude false positive staining before determining the mean intensity of the Cy5 channel. In brief, Cy3 images were subtracted from Cy5 images with the “ImageMath” module using the operation tool “Substract”. A two-class thresholding with a lower bound of 0.007 and an upper bound of 1 was applied with the threshold strategy “Global” and the thresholding method “Otsu” using the module “Threshold”. The parameter “Threshold correction factor” was set to 1 while the “Threshold smoothing scale” was set to 3. “Measure Image Intensity” was used to calculate the mean intensity of the processed CY5 channel per image and exported into an Excel-Sheet with the “ExportToSpreadsheet” tool.
Supplemental - Sources and manufacturers
a. Thermo Fisher Scientific, MA, USA
b. abcam, Cambridge, UK
c. DB Biotech, Kosice, Slovakia, EU
d. Agilent DAKO, Santa Clara, CA, USA
e. OriGene Technologies, Rockville, MD, USA
f. Cell Signalling Technology, Danvers, MA, USA
g. Santa Cruz Biotechnology, Dallas, TX, USA
h. Atlas Antibodies, Bromma, Sweden, EU
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