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Supplemental Figures and Tables 



 Supplemental Figure 1. 

S1.1 Experimental steps to induce HemSC to undergo endothelial differentiation (n=6 biological 

replicates). VEGF-B at 10ng/ml was added to serum starved HemSC on Day 0. RNA isolated from cells 

treated ± R(+) propranolol (20 μM) for 2 hours on Day 4 and Day 6.   

S1.2 HemSC to endothelial differentiation over 6 days was assessed by qPCR for SOX18 and VE-Cadherin 

(n=1).

Supplemental Figure 2. Log2 fold changes and adjusted p values of differentially regulated MVP 
genes and ABCA1 upon R(+) propranolol treatment on Day 4 and Day 6 shown in Figure 1B.  

Supplemental Figure 2. Overview of MVP genes regulated by R(+) Propranolol (Figure 1A-C)



Supplemental Figure 3. 

S3.1 Flow cytometry plots of HUVECs expressing fluorescently tagged SOX18RaOp stained for HMGCS1 and 

HMGCR and respective control for analysis in Figure 3C,D. Gating is shown in the two left panels; 

representative GFP expression in RaOP+ and flow cytometry plot depicting decreased HMGCR intensity in 

RaOP+ compared to its control in the two right panels.  

S3.2 The human anti-SREBP2 antibody was validated in HemSC ± cholesterol depletion with MBCD for 

time points ranging from 0-8 hours. MBCD treatment corresponds with a transient decrease in 122 kDa 

precursor SREBP2 and corresponding increase in 62kDa mature SREBP2.   

S3.3 WB analysis of HemSC with lentiviral overexpression of SOX18 (HemSCSOX18OE), grown in full media 

(10% FBS), showed significantly increased mature SREBP2 (n=3 independent experiments).  SOX18 

overexpression verified by WB. 

S3.4 WB analysis of control HemEC (HemECCtr) versus HemEC with SOX18 knockdown  (HemEC shSOX18 ) 

grown in full media (10% FBS) treated ± R(+) propranolol for 24 hours (n=3 biological replicates). SOX18 

knockdown verified by WB. 



Supplemental Figure 4:  

S4.1 Proliferation was assessed by staining with anti-Ki67 (magenta) in IH, RICH and NICH with skin as a 

control; vessels were stained with human EC-specific lectin UEA1 (grey), cell nuclei were stained with DAPI 

(blue). Quantification of Ki67 positive cells/total cells with ImageJ shows Ki67 significantly increased in 

RICH compared to normal skin (n=4 biological replicates for proliferating, involuting, regrowing IH, and 

skin control; n= 3 for RICH and n=3 NICH; each colored data point shows the average of 5 representative 

images each represented as a gray datapoint. P values were calculated using one-way ANOVA with Šidák-

correction. Data show the mean ± SD; scale bars 50 μm. 

S4.2 Single fluorescent channels of merged images in main Figure 4A-F for each antibody including SREBP2 

(magenta), SOX18 (cyan), and the human specific lectin UEA1 (yellow) representing skin control, 

proliferating IH, involuting IH, regrowing IH, RICH, and NICH.  

Validation of isotype-matched (S4.3) and secondary antibodies (S4.4) used in the study (proliferating IH 

tissue); scale bars 50 μm.  





Supplemental Figure 5. 

S5.1 Simvastatin (0.1 - 1 μM) or atorvastatin (0.01 - 0.1 μM) had no effect on cell viability in HemSC treated 

for 48 hours).  

S5.2 KLF2 and 4 mRNA levels measured by qPCR in HemSC undergoing endothelial differentiation in the 

presence of R(+) propranolol, atorvastatin, or simvastatin were unchanged on Day 6 compared to 

DMSO.  



equivalent volume of PBS with a DMSO every 12 hours for 7 days. Treatment with atorvastatin resulted 

in a significant reduction in vessel formation at each dose. Vessel density is expressed in vessels/mm2. 

S5.4 and S5.5 Matrigel implant sections from vehicle and statin treated mice were stained with anti-

mouse CD31 and DAPI. The density of murine CD31+ blood vessels in the Matrigel implants was unaffected 

by either simvastatin or atorvastatin compared to vehicle (quantified in S5.5). 

S5.6 Proliferation of HemSC and HemEC measured at 24 and 48 hours was not significantly reduced upon 

treatment with R(+) propranolol (10 μM), simvastatin (0.5 μM), or atorvastatin (0.1 μM).  The squalene 

synthase 1 inhibitor OX3050 (28 nM) and rapamycin (20 nM) served as positive controls.  

S5.7 Staining of murine lung with the anti-human CD31 used in Figure 5 and human skin with the anti-

mouse CD31 used in S5.4 demonstrate antibody specificity for human or mouse CD31, respectively.  

S5.4, S5.7  Scale bars 100 μm. 

P values were calculated using one-way ANOVA multiple comparisons test with Dunnett-correction 

(S5.1), one-way ANOVA with Šidák-correction (S5.2), one-way ANOVA multiple comparisons test with 

Tukey-correction (S5.3, S5.4). Data show the mean ± SD and were collected for 2 implants in each 

mouse, leading to an observation sample size of n=22 for vehicle (combined), n=8 (1mg/kg/d), n=6 (5 

mg/kg/d), n=14 (10 mg/kg/d), and n=8 (15 mg/kg/d).  

Statins had no effect on microvascular mural cell (MMC) (S5.8,9) and adipogenic (S5.10,11) 

differentiation of HemSC as demonstrated by mRNA levels of MMC genes Calponin, PDGFR-B, NG2, and 

TAGLN. Differentiating cells were treated with 0.1 μM Atorvastatin or 0.5 μM Simvastatin (n=3 biological 

replicates). mRNA levels of adipogenic transcription factors PPARg and cEBPa as well as LPL were 

measured upon treatment with 0.1 μM Atorvastatin, 0.5 μM Simvastatin, or 20 nM Rapamycin over the 

course of an 8-day adipogenic differentiation protocol. Rapamycin served as a positive control.  Oil-Red-

O staining quantified per total vessel area [%] confirmed statins did not affect adipogenic differentiation 

(n=4 biological replicates). P values were calculated using one-way ANOVA multiple comparisons test 

with Šidák-correction; Data show the mean ± SD.  

S5.12 compares the reduced vessel density observed at 1 mg/kg/d for simvastatin and atorvastatin (*) 
to the calculated human equivalent doses of simvastatin and atorvastatin(1). The red box highlights the 
human equivalent dose of simvastatin used in infants with Smith-Lemli-Opitz syndrome (0.5-1 mg/kg/d).  

Reference: 

1. Nair AB, and Jacob S. A simple practice guide for dose conversion between animals and
human. J Basic Clin Pharm. 2016;7(2):27-31. 

S5.3 HemSC (n=4) were pretreated with 0.1 μM atorvastatin or vehicle (DMSO) for 24 hours, suspended in 
Matrigel with 0.05 μM atorvastatin or an equivalent DMSO concentration and injected subcutaneously 
into nude mice with 2 implants/mouse. Mice were treated with 1, 5, 10 or 15 mg/kg/d atorvastatin or an 




