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Supplementary Table 1. List of proteins found using the search motif against the human 

protein database. The primary accession number, name, and the number of amino acids (aa) 

are indicated. Growth factors and cytokines are highlighted in red and bold. 
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Supplementary Fig. 1. Local pairwise sequence alignments between PlGF123-138 and the 

motif from protein candidates using the Smith-Waterman algorithm. Two dots indicate same 

amino acids and one dot indicates amino acid with similar proprieties. Waterman-Eggert score 

(N-E) is shown. 
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Supplementary Table 2. Binding-affinity of PlGF, AREG and NRTN to ECM proteins. 

Dissociation constants (KD) in nM are shown. Data are means ± SEM. n = 3. 

 



 5 

 
 

Supplementary Fig. 2. Binding curves of PlGF, AREG and NRTN to ECM proteins. ELISA 

plate wells were coated PlGF, AREG or NRTN and further incubated with ECM proteins at 

increasing concentrations. Graphs show signals given by antibodies detecting ECM proteins. The 

signals were fitted by non-linear regression to obtain the dissociation constant (KD) using A450 

nm = Bmax*[protein]/(KD + [protein]) where [protein] is the concentration of PlGF, AREG or NRTN. 

Representative binding curves are shown. Data are means ± SD. 
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Supplementary Fig. 3. Binding of AREG26-38 to collagen I and II. ELISA plates were coated 

with collagen I or II and incubated with GST-fused AREG26-38 or GST only. Graphs show signals 

given when detecting GST. n = 3. Data are means ± SEM. Two-tailed Student’s t-test. P values 

are indicated. 
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Supplementary Fig. 4. Fusion of AREG26-38 to PDGF-BB and IL-1Ra does not impair activity. 

a Dermal fibroblasts were cultured in basal media (2% serum) and stimulated with PDGF-BB 

variants at increasing concentrations. The percentage increase in cell number was measured 

after 3 days. n = 4. b Bone marrow-derived macrophages were co-stimulated with IL-1b (1 ng/ml) 

and IL-1Ra variants at increasing concentrations (0 to 1 µg/ml). The negative control was no IL-

1b treatment. The ability of IL-1Ra variants to inhibit IL-1b was assessed by measuring the release 

of IL-6 by macrophages 24 h after stimulation. n = 4. For both panels data are means ± SEM. 

Two-tailed Student’s t-test. n.s. = non-significant. 
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Supplementary Table 3. Binding-affinity of AREG26-38-fused therapeutic proteins to ECM 

proteins. Dissociation constants (KD) in nM are shown. Data are means ± SEM. n = 3. 
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Supplementary Fig. 5. Binding curves of AREG26-38-fused therapeutic proteins to ECM 

proteins. ELISA plate wells were coated with ECM proteins and further incubated with PDGF-BB 

and IL-1Ra variants at increasing concentrations. Graphs show signals given by antibodies 

detecting PDGF-BB or IL-1Ra. The signals were fitted by non-linear regression to obtain the 

dissociation constant (KD) using A450 nm = Bmax*[protein]/(KD + [protein]) where [protein] is the 

concentration of PDGF-BB or IL-1Ra variants. Representative binding curves are shown. Data 

are means ± SD. 
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Supplementary Fig. 6. Plasmin cleavage of AREG26-38. a AREG26-38/GST was incubated with 

plasmin at increasing concentrations and further analysed by SDS-PAGE. The representative 

SDS-PAGE shows that AREG26-38 is cleaved off GST by plasmin. Protein ladder is on the left. b 

Potential plasmin cleavage sites in AREG26-38 indicated with black arrows. 
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Supplementary Fig. 7. Retention and distribution of AREG26-38-fused proteins after delivery 

in injured tissues. PDGF-BB variants were delivered via a fibrin matrix in muscle defects. IL-

1Ra variants were injected in the skin surrounding full-thickness wounds. a Local retention of 

PDGF-BB and IL-1Ra. Graphs show the percentage of PDGF-BB and IL-1Ra variants remaining 

at the site of injection at various time points. n = 4 per time point. b Concentrations of AREG26-38-

fused proteins in various tissues following delivery. n = 4 per time point. For both panels, data are 

means ± SEM. Two-way ANOVA with Bonferroni post hoc test for pair-wise comparisons. ***P < 

0.001, otherwise indicated. n.s., non-significant. 
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Supplementary Fig. 8. Histology of uninjured muscle and injured muscle immediately after 

injury. Representative histological sections with Masson’s trichome staining of the centre of an 

uninjured leg (left) and injured leg (right) immediately after surgery. Muscle tissue is stained in 

dark red the femur stained in blue appears under the muscle. The dashed blue lines indicate the 

area of muscle removed. Scale bar, 1 mm.   
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Supplementary Fig. 9. Intramyocardial delivery of AREG26-38/IL-1Ra following myocardial 

infarction limits fibrosis. Permanent left coronary artery ligation was performed in mice to 

induce a myocardial infarct. IL-1Ra was delivered interperitoneally (40 µg) the day of the surgery 

or the borders of the infarct regions were injected with saline or IL-1Ra variants (4 µg of wild-type, 

equimolar AREG26-38/IL-1Ra). n = 7. Representative histology (Masson's trichrome) 28 d post-

treatment from the apex to the base of the heart. Healthy cardiac tissue appears in red and fibrotic 

tissue appears in blue/purple. Scale bar, 2 mm. 
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Supplementary Fig. 10. Intramyocardial delivery of AREG26-38/IL-1Ra following myocardial 

infarction improves long term heart function. Permanent left coronary artery ligation was 

performed in mice to induce a myocardial infarct. IL-1Ra was delivered interperitoneally (40 µg) 

the day of the surgery or the borders of the infarct regions were injected with saline or IL-1Ra 

variants (4 µg of wild-type, equimolar AREG26-38/IL-1Ra). n = 7. Left ventricular fractional 

shortening, left ventricular anterior wall (LVAW) systolic thickness (mm), and left ventricular 

internal diameter (LVID) in systole were measured at day 7 and 28 post-infraction. Data are 

plotted in box plots, box shows the median (centre line) and IQR (bounds). Whiskers show the 

minimum/maximum range. Two-way ANOVA with Bonferroni post hoc test for pair-wise 

comparisons was used. ***P ≤ 0.001, otherwise indicated. 
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Supplementary Movie legend 

 

Supplementary Video 1-4. Echocardiography of the heart four weeks post-treatment. 

Permanent left coronary artery ligation was performed in mice to induce a myocardial infarct. IL-

1Ra was delivered interperitoneally (40 µg) the day of the surgery or the borders of the infarct 

regions were injected with saline or IL-1Ra variants (4 µg of wild-type, equimolar AREG26-38/IL-

1Ra). Cardiac function was assessed by echocardiography. The movie shows a left parasternal 

long-axis view in B-mode. 
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