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Methods  

Characterization of thermal properties 

Thermal responsive phase transition behaviour of fusion-ELPs were determined by 

monitoring the optical density of protein solutions at wavelength 350 nm as a function of 

temperature using Cary UV-visible spectrophotometer equipped with temperature controller 

(Agilent Technologies, Santa Clara, USA). The absorbance was monitored from 20 ℃ to 55 

℃ in 1℃ /min increments. The transition temperature Tt defined as 50% turbidity of ELP 

solutions were estimated at a concentration of 25 µM. 

Cell adhesion assay 

A 96-well plate were coated with different concentrations (0.625, 1.25, 2.5 and 5 μM) of 

ELPs at 4 °C for overnight. Plates were washed with PBS for 2 times and uncoated surfaces 

were blocked with 1% BSA for 30 min at 37 °C. Human skin fibroblast cells (IHF) (5x103 

cells) were seeded on protein coated plate and incubate for different time intervals (1, 3 and 6 

h) at 37 °C. The unattached cells were removed by washing 3 times with PBS and attached 

cells were fixed with 4% paraformaldehyde for 15 min at room temperature. The plates were 

washed twice with PBS and cells were stained with Crystal Violet (Sigma Aldrich, St. Louis, 

USA) for 10 min. Excessive stains were removed through washing with PBS many times. 

The attached cells were observed under light microscope. The stain was extracted from each 

cell by resolubilizing with 10% acetic acid (Junsei Chemical Co. Ltd., Tokyo, Japan) and the 

absorbance was measured at 595 nm using ELISA reader.  

 

 

 

 

 



 

Figure S1. (A) Corresponding amino acid sequences of fusion ELPs. ECM binding domains 

(RGD and YIGSR) were incorporated periodically along with ELP sequences. (B) 

Temperature -dependent phase transition was observed for all the biopolymers. The Tt was 

found to be 34.71 ⁰C, 21.5 ⁰C and 22.21 ⁰C for R-ELP, Y-ELP and RY-ELP respectively.  

 

 

 

 

 

 

 

 

 



 

Figure S2. (A) Dose-dependent IHF cells adhesion was examined on fusion-ELP coated 

plates. Briefly, 96-well plate was coated with respective polymers overnight at 4°C. Then, 5× 

103 IHF cells were seeded in each well and observed cell adherence for different time 

intervals. Attached cells were fixed and stained with crystal violet, then observed under 

bright field microscope (10 ×). The average number of attached cells per field was 

determined for various concentrations of fusion-ELPs (1.25, 2.5 and 5 μM) at 3 h (B) and 6 h 

(C). The stain was extracted from each cell by resolubilizing with 10% acetic acid and the 

absorbance was measured at 595 nm using plate reader. Results are presented as means±SDs 

(n = 3). 



 

Figure S3. Representative images (×10) of adhered BM-MSCs cultured on fusion-ELPs 

modified surfaces. Time dependent cell attachment (A) 3 h and (B) 6 h, was monitored at 

different protein concentration (1.25, 2.5 and 5 µM) under phase‐contrast light microscopy. 

The cells with “rounded” or less “spindle‐like” morphology, indicating impaired attachment. 

 

 



 

Figure S4. Trilineage staining of BMSC cultured on untreated surface. (A) Representative 

image of adipogenesis confirmed by cytochemical staining with Oil Red O. (B) Osteogenesis 

and chondrocyte differentiation of BM-MSCs were confirmed by Alzarin Red or Alcian Blue 

staining. Scale bar, 200 µm. 

 

 

 

 

 

 

 



 

Figure S5. The graph represents the average number of adipocytes per field. ** P < 0.01 and 

*** P < 0.001, a statistically significant difference in cell adhesion activity of respective 

fusion-ELPs compared with uncoated control. 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table S1. The Mean and SD for the CD73, CD90 and CD105 expressions. 

 CD 105  CD 90 CD 73 
  Mean SD Mean  SD Mean SD 

Untreated 79.81  15.5 91.1 8.6 86.8 11.5 
R-ELP 87.6 10.6 92.6 5.3 85.6 12.2 
Y-ELP 87.04 9.2 89.46 8.5 87.2 9.4 

RY-ELP 87.44 8.2 88.4 7.4 85.62 11.4 
 
 
 
 

 

 


