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Figure S1. Ectopic expression of miR-133a-3p in HCMEC or HAoEC inhibits VEGF-
induced angiogenesis. Human Cardiac Microvascular Endothelial Cells (HCMEC) (A)
or Human Aortic Endothelial Cells (HAoEC) (B) transfected with miR-133a-3p mimics or a 
negative control (miR-NC) were seeded on Growth-Factor Reduced Matrigel (Geltrex) in 
ECGM medium containing 1% FBS and were left untreated (-) or were stimulated with 
VEGF-A165 at 50 ng/ml (+) as indicated. Images show representative fields from 
experiments quantified in the histogram. Data are shown as mean ± SE, n = 6 (A) or experiments quantified in the histogram. Data are shown as mean ± SE, n = 6 (A) or 
n = 3 (B). ns = non-significant; *, P ≤ 0.05; **, P ≤ 0.01 (unpaired two-tailed Student’s 
t-test when comparing the indicated groups). Scale bars, 1000 µm. Image J for windows
bundled with 64-bit Java 1.8.0_172 was used in this figure (https://imagej.nih.gov/ij/). 
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Figure S2. Aberrant expression of miR-133a-3p in primary Human Aortic Endothelial 
Cells (HAoEC) significantly alters the expression of genes encoding components of 
Notch signalling, cell migration, cell cycle regulators, and extracellular matrix. HAoEC 
were transfected with a control miR mimic (NC, grey bars) or a mimic for human miR-133a-3p 
(3p, blue bars) and RNA levels for the indicated genes were determined by qPCR. Expression 
of genes encoding Notch-signalling components (A-C), motility proteins (D, E), cell-cyle 
regulators (F-I) or extracellular matrix proteins (J-K) were significantly altered in cells regulators (F-I) or extracellular matrix proteins (J-K) were significantly altered in cells 
expressing miR-133a-3p. Data are shown as mean ± SE, n = 5-6. Data were analysed for 
statistical differences by two-way ANOVA with post hoc Tukey’s comparison test. 
ns = non-significant; *, P ≤ 0.05; **, P ≤ 0.01; ***, P ≤ 0.001; ****, P ≤ 0.0001. 
VEGF = VEGF-A165.   



Figure S3. Ectopic expression of miR-133a in HUVEC or AoEC significantly inhibits
endothelial cell proliferation. HUVEC (A) or HAoEC (B) infected with adenovirus negative 
control (AdmiR-NC, black line) or with an adenovirus expressing miR-133a (AdmiR-133a, 
blue line) were cultured in ECGM containing VEGF-A165 (50 ng/ml) for the indicated times. 
Number of cells were determined at the indicated time by detachment with trypsine and cell 
counting using a heamocytometer. Proliferation rate was calculated as number of cells after 
3 days of culture divided by number of cells at 0 days. Data are shown as mean ± SE, n = 5. 3 days of culture divided by number of cells at 0 days. Data are shown as mean ± SE, n = 5. 
****, P ≤ 0.0001 AdmiR-133a vs AdmiR-NC at 3 Days analysed by two-way ANOVA with
 post hoc Bonferroni’s comparison test. 
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Figure S4. miR-133a inhibits HUVEC and HAoEC migration in the presence of the 
proliferation inhibitor hydroxyurea. (A) Representative images of wound-healing migration 
assays performed with HUVEC transfected with microRNA mimics for miR-133a-3p, or a negative 
control (miR-NC). Images were taken at time zero (0h) and after incubation for 24 hours in 
endothelial cell medium in the presence of 2 mM hydroxyurea (24h).The migrated area was 
calculated by subtracting the value of the non-migrated area from the wound area at time zero 
and expressing this as a percentage of the total area at time zero. Scale bars, 1000 μm. Data are and expressing this as a percentage of the total area at time zero. Scale bars, 1000 μm. Data are 
shown as mean ± SE, n = 4. Data were analysed for statistical differences by one-way ANOVA 
with post hoc Tukey’s comparison test.  ***, P ≤ 0.001. (B) Human Aortic Endothelial Cells were 
infected with control adenovirus (Ad-miR-NC) or an adenovirus expressing miR-133a.
(Ad-miR-133a) at MOI=200 for 72 hours. Motility of the infected cells was analysed in 
wound-healing migration assays as described in (A). Images are representative of two independent
experiments. Scale bars, 1000 μm. Image J for windows bundled with 64-bit Java 1.8.0_172 
was used in this figure (https://imagej.nih.gov/ij/). was used in this figure (https://imagej.nih.gov/ij/). 
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Figure S5. Changes in gene expression of TIMP3 and RCAN1.4 in endothelial cells 
expressing miR-133a. HUVEC (A, C) or HAoEC (B, D) transfected with miR-133a-3p 
(blue columns), miR-133a-5p (red columns), or negative control miR-NC (grey columns) 
were left unstimulated (0h) or were stimulated with VEGF-A165 as indicated. RNA levels 
of TIMP3 (A, B) and RCAN1.4 (C, D) significantly increased in miR-133a-3p transfected cells. 
Ct values were normalised using the Ct values for the housekeeping gene Hprt-1. Analysis of 
data was carried out using the comparative 2̂−ΔΔCt method referred to miR-NC (0h). data was carried out using the comparative 2̂−ΔΔCt method referred to miR-NC (0h). 
Data are shown as mean ± SE, n = 7 in HUVEC or n = 5 in AoEC. ns = non-significant; 
****, P ≤ 0.0001; ***, P ≤ 0.001 two-way ANOVA with post hoc Tukey’s comparison test 
for the indicated groups.
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Original blots used in figure 7A

Original Blot corresponding to the 
analysis of RCAN1.4 in Figure 7A. The 
part of the blot presented in Fig 7A is 
marked with a red rectangle

Original Blot corresponding to the 
analysis of Cyclin B1 in Figure 7A. The 
part of the blot presented in Fig 7A is 
marked with a red rectangle

Original Blot corresponding to the 
analysis of CD44 in Figure 7A. The part of 
the blot presented in Fig 7A is marked 
with a red rectangle. Another exposure of 
the same blot showing the protein ladder 
markers is also provided.

Original Blot corresponding to the 
analysis of Tubulin in Figure 7A. The part 
of the blot presented in Fig 7A is marked 
with a red rectangle

V V- -
NC 3p



Original blots used in figure 7B

Original Blot corresponding to the 
analysis of Phospho-Erk in Figure 7B. 
The part of the blot presented in Fig 7B is 
marked with a red rectangle

Original Blot corresponding to the 
analysis of Total-Erk in Figure 7B. The 
part of the blot presented in Fig 7B is 
marked with a red rectangle

Original Blot corresponding to the 
analysis of Phospho-VEGFR2 in Figure 
7B. The part of the blot presented in Fig 
7B is marked with a red rectangle

Original Blot corresponding to the 
analysis of Total-VEGFR2 in Figure 7B. 
The part of the blot presented in Fig 7B is 
marked with a red rectangle

Original Blot corresponding to the 
analysis of Tubulin in Figure 7B. The part 
of the blot presented in Fig 7B is marked 
with a red rectangle



Supplementary Table S1. Differential gene expression analysis of RT2 Profiler 
PCR Array Human Notch Signalling Pathway Plus Kit. HUVEC transfected with 
miR-133a-3p or negative control miR-NC were stimulated with VEGF-A165 for 1 hour. 
Upregulated and downregulated genes are highlighted in red and green, respectively. 
Genes showing values of AVG ΔCt ≥ 10 indicating high number of amplification cycles 
required in the PCR analysis were not considered in further experiments to improve 
accuracy and reproducibility of data.accuracy and reproducibility of data.   
   



Supplementary Table S2. Differential gene expression analysis of RT2 Profiler 
PCR Array Human Cell Cycle Kit. HUVEC transfected with miR-133a-3p or negative 
control miR-NC were stimulated with VEGF-A165 for 1 hour. Upregulated and downregulated 
genes are highlighted in red and green, respectively. Genes showing values of 
AVG ΔCt ≥ 10 indicating high number of amplification cycles required in the PCR analysis 
were not considered in further experiments to improve accuracy and reproducibility of data.   
      



Supplementary Table S3. Differential gene expression analysis of RT2 Profiler PCR 
Array Human Extracellular  Matrix & Cell Adhesion  Molecules Kit. HUVEC transfected with 
miR-133a-3p or negative control miR-NC were stimulated with VEGF-A165 for 4 hour. 
Upregulated and downregulated genes are highlighted in red and green, respectively. Genes 
showing values of AVG ΔCt ≥ 10 indicating high number of amplification cycles required in the 
PCR analysis were not considered in further experiments to improve accuracy and 
reproducibility of data.reproducibility of data.   
   



Supplementary Table S4. Differential gene expression of angiogenic-related genes 
in HUVEC expressing miR-133a-3p or miR-NC. HUVEC transfected with miR-133a-3p 
(blue columns) or negative control miR-NC (grey columns) were left unstimulated (0h) or 
were stimulated with VEGF-A165 for 1 hour. Rows show fold-induction RNA levels for 
each gene referred to miR-NC 0h. Ct values were normalised using the Ct values for the 
housekeeping gene Hprt-1. Analysis of data was carried out using the comparative 
2̂−ΔΔCt method. nd = non-determined.2̂−ΔΔCt method. nd = non-determined.



Supplementary Table S5. Bioinformatic analysis of miR-133a predicted binding sites 
in candidate genes encoding well-known mediators of VEGF-induced angiogenesis. 
The sequences of the indicated genes were analysed for potential binding sites for 
miR-133a-3p, or miR-133a-5p using miRWalk, Targetscan, and miRDB data bases. 



Supplementary Table S6. Bioinformatic analysis of miR-133a predicted binding sites 
in the differentially expressed group of genes described in this study. The sequences
of the indicated genes were analysed for potential binding sites for miR-133a-3p, or 
miR-133a-5p using miRWalk, Targetscan, and miRDB data bases. None of the genes
was predicted to contain miR-133a binding sites by all the data bases used. 



Supplementary Table S7. References of TaqMan Gene Expression Assays 
(Applied Biosystems) used in this work.
   


	Supplementary figures Ahmed et al 280722
	Figure S1 Sci Rep Ahmed et al R1 280722
	Figure S2 Sci Rep Ahmed et al R1 280722
	Figure S3 Sci Rep Ahmed et al R1 280722
	Figure S4 Sci Rep Ahmed et al R1 280722
	Figure S5 Sci Rep Ahmed et al R1 280722
	Figure supplementary original blots Fig 7A
	Slide Number 1

	Figure supplementary original blots Fig 7B
	Slide Number 1


	Supplementary Tables Ahmed et al 280722
	Supplementary Table S1 Sci Rep Ahmed et al 280722
	Supplementary Table S2 Sci Rep Ahmed et al 280722
	Supplementary Table S3 Sci Rep Ahmed et al 280722
	Supplementary Table S4 Sci Rep Ahmed et al 280722
	Supplementary Table S5 Sci Rep Ahmed et al R1 280722
	Supplementary Table S6 Sci Rep Ahmed et al 280722
	Supplementary Table S7 Sci Rep Ahmed et al 280722


