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Supplementary Figure S1

Figure S1. a) The coding amino acid sequence of human AαC419 - 502 residues composed of α-helix residues

(H), β-strand residues (B), and coiled residues (C). It contained disorder (D) structure at the C-terminal and

ordered (O) structure at the N-terminal. The amino acid residues alignment of the human AαC419 - 502 fragment

was analyzed by PASTA 2.1 serve. The AαC419 - 502 fragment consisted of 6x His-linker-TEV cleavage

(MGHHHHHHMGNSENLYFQ) and the coding sequences. b) Homolog model of human AαC419 - 502

fragment predicted by i-TASSER and analyzed by PyMOL. Aα419 - 502 exhibited a structure of αC-domain

consisting of β-sheet, hairpin, and Met476 residues at the N-terminal sub-domain. The side chain of Met476 is

shown in the stick and ball representation. c) Electrostatic potential surface diagram of AαC419 - 502 fragment

showed a local concentration of negative charge at the N-terminal sub-domain and Met476 residue was exposed

on the surface. Negative charge indicated in red, positive in blue, and neutral in white.
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 -: Non aggregating residue 

D: Disordered residue 

O: Ordered residue 

H: α-Helix residue 

B: β-strand residue 

C: Coiled residue 



Supplementary Figure S2
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Figure S2. a) SDS-PAGE analysis of non-oxidized AαC fragment (AαC 419 - 502) (lane 2) and 150 µM

HOCl oxidized AαC fragment (AαC 419 - 502) (lane 3). The non-reduced samples were heated at 95oC

for 10 minutes and 5 µg of protein was loaded into each lane. Protein marker (5 µL) was then loaded into

lane 1. The non-oxidized AαC fragment was used as a control. b) Molecular weight determination of AαC

fragment was analyzed by ESI-TOF mass spectrometry. The mass range from 7250 to 40000 Da was

analyzed. The peak with the highest intensity in the mass spectrum indicated the measured molecular mass

of AαC fragment. c) SDS-PAGE analysis of the control fibrinogen (0 HOCl µM) and oxidized fibrinogen.

The purified fibrinogen was oxidized by increasing HOCl concentrations. Lane 1: protein marker, lane 2:

non-oxidized fibrinogen (0 µM HOCl), lane 3 - 9: fibrinogen oxidized with increasing HOCl

concentrations (10, 25, 50, 75, 100, 125, 150 µM). The samples were reduced by adding 4x sample buffer

containing 5% 2-mercaptoethanol and heated at 95oC for 10 minutes. 5 µg of protein was loaded into each

lane. The gel was stained with Coomassie brilliant blue R-250 for 4 hours and destained in distilled water

for 2 hours. Non-oxidized fibrinogen was used as a control. Full-length SDS-PAGE gels were presented.
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Supplementary Figure S3

B. C.

Figure S3. A, CD analysis of non-oxidized fibrinogen (0 µM HOCl) and fibrinogen oxidized with

increasing HOCl concentrations (10, 25, 50, 75, 100, 125, 150 µM). Samples (2 mg/mL) were diluted to

0.025 mg/mL in 50 mM sodium phosphate buffer (pH 7.2) and transferred to the 1 mm pathlength quartz

cuvette. The CD spectra over wavelengths spanning between 200 and 270 nm at 25°C were recorded by

Chirascan CD Spectrometer. The acquired CD spectra were analyzed by the secondary structure prediction

program supplied with the spectropolarimeter. All CD data were expressed as the mean residue ellipticity

[θ], in units of degrees square centimeter per decimole. B, Dynamic Light Scattering (DLS) analysis of the

hydrodynamic size of non-oxidized fibrinogen (0 µM HOCl) and fibrinogen oxidized with increasing

HOCl concentrations (10, 25, 50, 75, 100, 125, 150 µM). C, Correlation coefficient decay curves of control

fibrinogen (0 µM HOCl) and oxidized fibrinogen with increasing HOCl concentrations. Non-oxidized

fibrinogen was used as a control.
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Supplementary Figure S4

Figure S4. 1H 1D NMR spectra of non-oxidized fibrinogen (0 µM HOCl) and fibrinogen oxidized with

increasing HOCl concentrations (10, 25, 50, 75, 100, 125, 150 µM) at 25oC. a) The 1H signals of fibrinogen

solutions were found at the amide region from 6.5 to 8.5 ppm. b) The fibrinogen methyl 1H protons were

observed at aliphatic region from 0.7 to 0.9 ppm. Non-oxidized fibrinogen was used as control. DSS (2,2-

dimethyl-2-silapentane-5-sulfonic acid) was applied as a chemical shift standard reference. The 1H protons of

DSS possesses resonances at 2.91 ppm, 1.75 ppm, and 0.63 ppm at the intensity lower than the reference

resonance at 0 ppm. c) DOSY NMR analysis of diffusion coefficient (D) of the control fibrinogen and purified

fibrinogen solutions oxidized with increasing HOCl concentrations (10, 25, 50, 75, 100, 125, 150 µM) at

25oC. The data points acquired for each peak from the spectra were fitted to Stejskal-Tanner equation. The 0.7

- 0.9 ppm region in the upfield domain of the DOSY spectra that encompassed strong methyl signals was

chosen for self-diffusion coefficient measurement of 1H fibrinogen. Both the averaged 1H fibrinogen signals

(0.7 – 0.9 ppm) and 1H water signal (4.72 ppm) were subjected for the analysis.
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Table S1. T1, T2 relaxation times of purified fibrinogen solutions and fibrin gels oxidized by increasing HOCl

concentrations

a = Purified fibrinogen solutions were oxidized by an increasing concentration of HOCl (0, 25, 50, 75, 100,

150 µM HOCl); b = Oxidized fibrin gels were formed by oxidation of purified fibrinogen solution with an

increasing concentration of HOCl (0, 25, 50, 75, 100, 150 µM HOCl) and followed by thrombin activation for

clot formation. c = 0 µM HOCl fibrinogen and 0 µM HOCl fibrin gel were used as their respective controls. *

= Significant difference vs control at ≥ 1.5-fold change.

Table S2. T1, T2 relaxation times of plasma solutions and plasma fibrin gels added with increasing % HOCl-

oxidized fibrinogens

a = Purified fibrinogen was oxidized by 150 µM HOCl; b = Plasma solutions added with an increasing % of

oxidized fibrinogen solution (10, 20, 30, 40, 50%); c = plasma solution added with an increasing % oxidized

fibrinogen solution prior to clotting; d = 0% HOCl-oxidized fibrinogen or 0% HOCl-oxidized plasma fibrin

gel were used as their respective controls. * = Significant difference vs control at ≥ 1.5-fold change.

Plasma solutions b Plasma fibrin gels c

% oxidized fibrinogen a T1 (ms) T2 (ms) T1 (ms) T2 (ms)

0 d 2,154 104.8 1,918 148.5

10 2,154 117.0 1,918 166.8

20 2,154 132.2 1,918 187.4

30 2,154 148.5 1,918 187.4

40 2,154 148.5 1,918 236.4*

50 1,918 236.4* 2,420 335.3* 

Fibrinogen solutions a Fibrin gels b

HOCl (μM)
Diffusion coefficient 

(x10-9 m2s-1)
T2 (ms)

Diffusion coefficient 

(x10-9 m2s-1)
T2 (ms)

0 c 4.64 256.6 4.64 211.5

25 4.64 210.5 4.23 335.0*

50 4.64 210.5 4.64 335.2*

75 4.64 210.5 4.64 335.2*

100 4.64 210.5 3.85 335.2*

150 4.04 187.4 3.51 377.5*

Table S3. T1, T2 relaxation times of plasma solutions and plasma fibrin gels added with increasing %

oxidized fibrinogens that measured by fast acquisition

a = Purified fibrinogen was fully oxidized by 150 µM HOCl; b = Plasma solutions added with an increasing

% of HOCl-oxidized fibrinogen (10, 20, 30, 40, 50%); c = plasma solution added with an increasing % of

HOCl-oxidized fibrinogen prior to clotting; d = T2i relaxation time of 1H intermediate water; e = T2 relaxation

time of 1H bulk water; f = 0% HOCl-oxidized fibrinogen and 0% HOCl-oxidized plasma fibrin were used as

their respective controls. * = Significant difference vs control at ≥ 1.5-fold change. The 2D T1/T2 correlations

were measured by 2D NMR with fast acquisition.

Supplementary Table

Fibrinogen solutions b Plasma fibrin gels c

% oxidized fibrinogen a T1 (ms) T2 (ms) T1 (ms) T2i (ms) d T2 (ms) e

0 f 2,656 46.4 2,656 25.6 187.4

10 2,656 53.4 2,656 30.5 215.4

20 2,656 61.4 2,656 35.1 284.8*

30 2,656 61.4 2,656 40.4* 284.8*

40 2,656 70.6* 3,054 61.4* -

50 2,656 123.3* 3,054 81.1* -


