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1.  Hydrodynamic diameters of FGF 21 (peak intensities, MADLS) 
 

The analyses performed on peak intensity showed the presence of the three peaks (see 

Fig. S1). FGF 21 maintained self-assembled protein molecules with hydrodynamic diameters 

ranging from 5.5 nm to 4.6 nm for 0.01 M and 0.15 M, respectively (first peak by intensity) to 

440 nm (third peak by intensity). These peaks appear to be relatively stable over time. 
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Fig. S1. The dependences of the hydrodynamic diameter (by peak intensity) (dH) on time 

determined at pH 7.4 and ionic strength of a) 0.01 M and b) 0.15 M.  

 

As can be seen in Fig. S1, the hydrodynamic diameters (determined as the lowest 

peaks by intensity for the ionic strengths of 0.01 and 0.15 M NaCl) are 5.6 and 4.6 nm. They 

are slightly higher compared to the peak numbers (5.4 and 3.7 nm, for the same ionic strength 

range) presented in the main manuscript. The second and third peaks evaluated by intensity 
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are also present, with values much higher than those presented as the first peaks. It should be 

noticed, however, that large particles scatter much more light, and even a small number of 

large particles can cause the contribution to smaller particles [1]. 

 

2. CHO-K1 cell viability 

 

Having established the stability of the PDADMAC/FGF 21 layer in vitro, the authors 

proceeded to investigate basic toxicity by examining the constituents of the layer, specifically 

PDADMAC and FGF 21, as well as a combination denoted as PDADMAC/FGF 21 (see 

Figure S2). This assessment was conducted using two noncancerous cell lines, CHO-K1 and 

L-929 (results were presented in the main manuscript), which are commonly employed in 

industrial biotechnology and toxicology research. As a control, cells were not exposed to FGF 

21, PDADMAC, or the combination of both FGF 21 and PDADMAC. 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

Figure S2. The influence of PDADMAC, FGF 21, and PDADMAC/ FGF 21 layer on 

viability (in relation to untreated control) of CHO-K1 cells. They were treated with 

components in different adsorption conditions (described in the picture as 0.01 M NaCl or 

0.15M NaCl, pH = 4.0, 5.8, 7.4) and kept in regular cell culture conditions. After 24 hours 

AlamarBlue™ reagent was added to cell culture according to the manufacturer's instruction. 

The experiment was performed in three independent replicates. One-way ANOVA and 
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Dunnett’s multiple comparisons test statistical analysis (GraphPad Prism) shows significant 

differences.  

 

Similarly to the results presented in the main manuscript, FGF 21 caused no toxicity in 

CHO-K1 cells after 24 hours of incubation. When the cells were cultured on the PDADMAC 

layer (0.01M NaCl pH 5.8), a significant decrease in viability was also observed for CHO-K1 

cells (88.9% ± 2.9%) (Figure S2).  

The adsorption of FGF 21 onto the PDADMAC layer from 0.01 M NaCl at pH 5.8/7.4 

also reduced the viability of CHO-K1 to 92.4% ± 5.3%. Neither PDADMAC nor the 

PDADMAC/FGF 21 layers, obtained from 0.15 M NaCl, pH 4.0, led to any significant 

deterioration in studied cell lines as was shown in the tests using the AlamarBlue assay. 

Naumenko et al. conducted a study on various cationic macroions, including 

PDADMAC, and found increased cytotoxicity, with an IC50 of 20-25 μg per 105 cells [2]. 

Nonetheless, we could not compare both studies directly because of different macroion 

concentrations, the number of cells, and the in vitro formation of the PDADMAC layer. It was 

shown that the cytotoxicity of PDADMAC seems to depend on the composition of layers and 

cell type. Moreover, certain publications report a positive effect of PDADMAC-based 

macroion multilayers, [3], [4], which improve fibroblasts attachment, viability and spreading. 

On the contrary, in a study focused on muscle cells, we discovered that the PDADMAC-

terminated layer increased cell death, indicating that it was not a compatible surface for these 

cells [5]. 
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