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SUPPLEMENTARY METHODS 

Expression of 3F12E7 scFv in mammalian cells 

5 × 105 HEK293T cells were grown for 24 h on sterile glass cover slips 

settled on a 6-well plate. Cells were transfected with 3.5 µg pcDNA3.1-3F12E7 

scFv plasmid vector (or empty vector, as a control) using the calcium phosphate 

co-precipitation method (Kwon et al., 2013) and incubated for 5 h. The scFv 

expression was analyzed by immunofluorescence and cell-bound ELISA. 

 

Immunofluorescence assay 

For immunofluorescence detection of 3F12E7 scFv in HEK293T cells 

transfected with pcDNA3.1-3F12E7 vector, the cells were fixed in 1% 

paraformaldehyde and blocked with 1% BSA/PBS. Subsequently, cells were 

incubated with 100 ng/mL recombinant FGF2 (PeproTech Inc., USA) and with 

polyclonal anti-FGF2 antibody (1:1,000 diluted; Sigma, USA). The antibody was 

detected using 1:200-diluted anti-rabbit secondary antibody conjugated to Alexa 

Fluor 488 (Thermo, USA). Nuclei were stained with DAPI. Images were 

captured on a Leica TCS SP8 microscope (Leica, Germany) with a 40x 

objective. 

 

Cell-bound ELISA 

HEK293T cells were seeded in 96-well plates and transfected with 

pcDNA3.1-3F12E7 scFv vector, as described previously. Then, cells were fixed 

with 1% paraformaldehyde, blocked with 1% BSA/PBS, and incubated (or not) 

with 100 ng/mL recombinant FGF2 (PeproTech Inc., USA). After washing with 

PBST, cells were incubated with biotin-conjugated polyclonal anti-FGF2 
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antibody (1:1,000; Sigma, USA) diluted in 0.1% BSA/PBST. The reaction was 

revealed with HRP-streptavidin (1:1,000; Sigma, USA) and o-phenylenediamine 

(OPD; Sigma, USA) substrate. Absorbance values were read at 490 nm. 

 

ELISA detection of the binding of biotinylated 3F12E7 scFv to FGF2 

96-well plates were coated with FGF2, as described (Parise et al., 2008; 

de Aguiar et al., 2016). After blocking with 1% BSA in PBS, wells were 

incubated overnight at 4 oC with chromatographic elution fractions (on a PD-10 

column) of biotin-labeled 3F12E7 scFv (1 µg/mL). 3F12E7 scFv biotinylation 

was carried out using the EZ-Link Sulfo-NHS-Biotin kit (Thermo Scientific, 

USA). The antigen-antibody binding was detected using HRP-streptavidin 

(1:1,000; Sigma, USA) and 3,3',5,5'-tetramethylbenzidine (TMB; Sigma, USA) 

substrate. The wells were washed three times with PBST between each step. 

Absorbance values were read at 450 nm after the reaction was stopped. 

 

Preparation of heat-aggregated IgG complexes 

Heat-aggregated IgG complexes were produced by incubating the 

1F5H2 full-length IgG (de Moraes et al., 1994), used as isotype ctrl IgG in the 

performed experiments, for 20 min at 63 oC, as described (Ostreiko et al., 

1987). Samples were filtered through a 0.22-µm filter prior to their in vitro and in 

vivo application. The soluble IgG aggregates were analyzed by BN-PAGE and 

DLS assays. 
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Supplementary Figure S1. Expression of 3F12E7 anti-FGF2 scFv in 
mammalian cells. (a) Immunofluorescence detection of 3F12E7 scFv in the 

surface of HEK293 cells expressing this mAb, as described in Supplementary 
Methods. DAPI stains nuclei. Image acquired using a 63x objective. (b) Cell-

bound ELISA detection of the scFv expression in HEK293 cells transfected with 

pcDNA3.1-3F12E7 scFv vector. The 3F12E7 scFv was detected indirectly with 

polyclonal anti-FGF2 antibodies, after cell incubation with recombinant FGF2. 

Data are mean±s.d. of three independent experiments (n=3). 
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Supplementary Figure S2. Colloidal characterization and anti-tumor effect 
of soluble heat-aggregated IgG complexes. DLS analysis for (a) isotype ctrl 

IgG and (b) heat-aggregated IgG complexes. Mean particle size results for each 

mAb are expressed by signal intensity. Each line denotes data obtained for 

three independent samples. BN-PAGE profile for (c) isotype ctrl IgG and (d) 
heat-aggregated IgG complexes. Arrowhead indicates the detection of 

aggregated IgG complexes. Gels were stained with Coomassie Blue R-250. (e) 
Heat-aggregated IgG complexes did not lead to reduced tumor growth. 

Treatment started four days after subcutaneous injection of B16-F10 cells. Data 

on tumor growth curve are mean±s.d. Experimental groups: isotype ctrl IgG, 

n=5; heat-aggregated ctrl IgG, n=5; 3F12E7 full-length IgG, n=5; 3F12E7 scFv, 

n=5. *P<0.05 compared with isotype IgG and heat-aggregated IgG ctrl groups; 

one-way ANOVA/Bonferroni’s post-test. In all assays, heat-aggregated IgG 

samples were filtered through a 0.22-µm filter prior to their use. 
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Supplementary Figure S3. Chromatography and BN-PAGE analysis of 
biotin-labeled 3F12E7 scFv preparation. (a) Size-exclusion chromatography 

analysis (on a PD-10 column) of 3F12E7 scFv following biotin labeling 

procedure. Collected elution fractions were evaluated for absorbance at 280 

nm. FGF2 binding of each one was assessed by direct ELISA, as described in 

Supplementary Methods. Dashed line indicates ELISA background signal. (b) 
BN-PAGE analysis of the indicated chromatographic fractions. Gel was stained 

with silver nitrate. Fraction at 3.5 mL (indicated by black rectangle) was used in 

immunoblotting assay. 
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Supplementary Figure S4. Full-length immunoblots from images in (a) Fig. 
2d and (b) 3e. The dashed boxes indicate the regions included in the main text. 

Results of additional independent assays are also provided. MW, molecular 

weight (kDa). 
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