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Figure S1 

 

Figure S1. Near UV CD spectra of HSA (black) and OX-HSA (red). Spectra show two minima 

at 262 nm and 268 nm and a shoulder at 292 nm characteristic of aromatic chromophores and 

disulphide bonds. No significative variations are observed in native and oxidized sample suggesting 

no appreciable variation in the asymmetry of aromatic residues environment. 
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Figure S2 
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Figure S2. Intrinsic emission spectra of HSA (black) and OX-HSA (red) at different excitation 

wavelengths. Emission spectra, attributable to tyrosine and tryptophan, show a reduced quantum 

yield for OX-HSA sample. Emission spectrum excited at  λex = 290 nm does not show the shoulder 

observable in other spectra at about 310 nm due to the contribution of tyrosine, furthermore this 

spectrum shows a  blue shift of the emission band in OX-HSA suggesting a more hydrophobic 

environment for tryptophan in oxidized sample. 
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Figure S3 
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Figure S3. Intrinsic excitation spectra of HSA (A) and OX-HSA (B). In emission spectrum at 

λem=310 nm (black), where absorption contribution of tyrosines is prevalent, no significant variation 

is observed in OX-HSA and HSA sample. At longer wavelengths, where the contribution of the 

tryptophan is predominant, OX-HSA sample presents an excitation spectrum which, although 

similar in form, is characterized by a lower intensity compared to HSA sample. This is particularly 

evident in the excitation spectra measured atemission wavelength of λem=360 nm (green). This 

result suggests a  significant variation in the tryptophan surrounding environment  due to oxidation. 
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Figure S4 

 

 

Figure S4. Analysis of high concentration samples in the Amide I region. (A) Temporal 

evolution of absorbance  at 1615 cm
-1

 during aggregation Kineticsat 70 °C of 10 mg/ml HSA (black 

dots) and OX-HSA (red dots). (B) Normalized absorption spectra of freshly prepared samples HSA 

(black solid line), OX-HSA (red solid line) and of samples after incubation at 70°C for 200 min  

HSA aggregates (black dashed line) and OX-HSA aggregates (red dashed line). As can be seen the 

temporal evolution of absorbance  at 1615 cm
-1

 is different being variations in OX-HSA sample of 

larger extent. The shape of aggregates samples presents the typical peak around 1615 cm
-1

 of 

parallel intermolecular β-sheets and shoulder at 1680 cm
-1

assigned to antiparallel β-sheets. The ratio 

between these signals is different in the two samples clearly indicating that the two aggregates are 

different at secondary structure level. These measurements are in line with what found at lower 

concentration in CD experiments. 
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Figure S5 
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Figure S5. Thioflavin T emission spectra. Room Temperature ex situ ThT Emission spectra of 

native HSA (dashed black line), OX-HSA (dashed red line), HSA aggregates (solid black line) and 

OX-HSA aggregates (solid red line). Measurements were performed in protein 0.5 mg/ml (7 µM) 

and ThT40 µM concentration in K-phosphate buffer at pH 7.4 for freshly prepared sample and 

sample after incubation at 70°C for 12h. OX-HSA sample shows a lower Tht intensity suggesting a 

less amyloid-like nature for the OX-HSA aggregates. 
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Mass spectroscopy analysis 

HSA and OX-HSA were compared by means mass spectroscopy measurements (performed 

according to the protocol previously described in Di Cara et. al Anticancer Res. 2013 

Feb;33(2):489-503). 

As can be seen in Figure S7 electrophoresis measurements on HSA sample revealed a unique major 

band (lane b) corresponding to molecular weight of monomeric HSA. In OX-HSA sample a 

broadening of the band at this molecular weight is observed highlighting the presence of higher 

molecular weight components in the sample. In particular, it is possible to roughly distinguish two 

main lanes: a and c. The different migration behavior clearly indicates that some modification 

occurred in OX-HSA due to H2O2 treatment.  

Within the experimental error, molecular weight in OX-HSA sample appears to be distributed over 

a maximum of 2500 Da higher than HSA monomer molecular weight, this fraction is much less 

than 20% of the sample. MALDI spectra of samples in a, b and c were performed and peptide mass 

fingerprinting was compared to the theoretical masses from the Swiss-Prot or U.S. National Center 

for Biotechnology Information (NCBI, Rockville Pike, Bethesda, MD, USA) sequence databases 

using Mascot (http://www.matrixscience.com/) The analysis of MALDI spectra of protein fraction 

in lane c (i.e. where larger modification occurred) reveals Cys and Met oxidation in 3 peptides and 

clearly indicates that the unique tryptophan present in the HSA polypeptide chain is not oxidized.  
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Figure S6. SDS-PAGE gels of HSA (1 and 2) and OX-HSA ( 3 and 4) samples. The molecular 

weight reference standard (BioRad, 31 – 200 kDa scale) are marked on the left.  
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Figure S7. Results of analysis of mass spectrum in bands c. Note that Methionines oxidation  can 

not be evaluated from this result. 

 


