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Detection of IgG3 antibodies specific to the Human Immunodeficiency Virus type 1 (HIV-1) p24 protein as marker for recently acquired infection
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Supplementary material

Supplementary methods:
Circular dichroism spectroscopy. The chimeric protein was diluted in 300 mM NaCl, 50 mM Tris-HCl, pH 8.0 buffer (Buffer A) to the concentration of 100 μg/mL and dialyzed in Slide-A-Lyzer Dialysis Cassettes, 10K MWCO (Thermo Scientific). The dialysis procedure was performed during 12 hours at 4 °C against 5 buffers containing decreasing concentrations of NaCl and Tris-HCl as follows: Buffer B – 225 mM NaCl, 50 mM Tris-HCl, pH 8.0; Buffer C – 150 mM NaCl, 40 mM Tris-HCl, pH 8.0; Buffer D – 75 mM NaCl, 30 mM Tris-HCl, pH 8.0; Buffer E – 45 mM NaCl, 25 mM Tris-HCl, pH 8.0; Buffer F – 30 mM NaCl, 20 mM Tris-HCl, pH 8.0. The dialyzed sample was concentrated using Vivaspin 6, 10,000 MWCO (Sartorius Stedim Biotech) and quantified by spectrophotometry under denaturing conditions.  Circular dichroism (CD) data were collected on an Olis DSM17 Spectrometer. Far-UV circular dichroism wavelength scans were recorded in a 0.1 cm path length. The protein was diluted in Buffer F to the concentration of 10 μM. Circular dichroism scans were carried out from 260 to 200 nm with 5 seconds averaging times, 1 nm step size, and 2 nm bandwidth at 25 °C. Spectra were corrected for a buffer blank and baseline molar ellipticity at 260 nm. Variable temperature CD data were obtained by monitoring molar ellipticity at 222 nm from 20-95 °C at 3 °C intervals with a dead band of 0.5 °C, 2 minute equilibration time between data points and 5 seconds averaging times.  Scan data were smoothed using the Stavistsky-Golay method (Golay 1964).

Western-blot analysis. 2.5 μg of recombinant HIV-1 p24 protein were loaded in a 12% SDS-PAGE acrylamide gel and transferred to a polyvinylidene difluoride membrane (Millipore, IPVH00010). The membrane was blocked with 5% non-fat milk in 1X PBS, 0.1% Tween-20 at room temperature for 1 h. After three washes with 1X PBS, 0.1% Tween-20, the membrane was incubated with an anti-GAG mouse monoclonal antibody (Sino Biological, 11695-MM08-50) at 0.5 μg/mL in 5% milk overnight at 4ºC. After a second wash step, the membrane was incubated with a goat anti-mouse IgG antibody conjugated with horseradish peroxidase (Millipore, 12-349) diluted to 1:20,000 at room temperature for 1 h.

Supplementary tables:
Table S1 HIV-1 capsid (p24) amino acid sequences from American viral isolates.
	NCBI access number
	Sequence name

	ABO61602.1
	gag protein [Human immunodeficiency virus 1]

	ACA49289.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01797.1
	gag protein [Human immunodeficiency virus 1]

	ACF38963.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01793.1
	gag protein [Human immunodeficiency virus 1]

	ACA49290.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01809.1
	gag protein [Human immunodeficiency virus 1] 

	ABO61598.1
	gag protein [Human immunodeficiency virus 1]

	ABO61604.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01820.1
	gag protein [Human immunodeficiency virus 1]

	ACA49249.1
	gag protein [Human immunodeficiency virus 1]

	ACA49277.1
	gag protein [Human immunodeficiency virus 1]

	ACA49268.1
	gag protein [Human immunodeficiency virus 1]

	ABO61597.1
	gag protein [Human immunodeficiency virus 1]

	ABN05654.1
	gag protein [Human immunodeficiency virus 1]

	ABO61601.1
	gag protein [Human immunodeficiency virus 1]

	ACI05539.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01823.1
	gag protein [Human immunodeficiency virus 1]

	ACM46255.1
	gag protein [Human immunodeficiency virus 1]

	ACI05535.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01794.1
	gag protein [Human immunodeficiency virus 1]

	ACI05527.1
	gag protein [Human immunodeficiency virus 1]

	ACI05537.1
	gag protein [Human immunodeficiency virus 1]

	AIW65906.1
	gag protein [Human immunodeficiency virus 1]

	AIW65878.1
	gag protein [Human immunodeficiency virus 1]

	ACI05513.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01817.1
	gag protein [Human immunodeficiency virus 1]

	ACM46254.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01807.1
	gag protein [Human immunodeficiency virus 1]

	ABO61599.1
	gag protein [Human immunodeficiency virus 1]

	ABO61606.1
	gag protein [Human immunodeficiency virus 1]

	ABO61603.1
	gag protein [Human immunodeficiency virus 1]



Table S1 (continued) HIV-1 capsid (p24) amino acid sequences from American viral isolates.
	ACI05459.1
	gag protein [Human immunodeficiency virus 1]

	ABO61595.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01801.1
	gag protein [Human immunodeficiency virus 1]

	ACI05484.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01819.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01802.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01798.1
	gag protein [Human immunodeficiency virus 1]

	ACF39005.1
	gag protein [Human immunodeficiency virus 1]

	ACI05543.1
	gag protein [Human immunodeficiency virus 1]

	ACI05505.1
	gag protein [Human immunodeficiency virus 1]

	ACI05476.1
	gag protein [Human immunodeficiency virus 1]

	ABO61600.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01808.1
	gag protein [Human immunodeficiency virus 1]

	ACF39017.1
	gag protein [Human immunodeficiency virus 1]

	AAN60086.1
	gag protein [Human immunodeficiency virus 1]

	ABO61605.1
	gag protein [Human immunodeficiency virus 1]

	ACI05358.1
	gag protein [Human immunodeficiency virus 1]

	AIW65877.1
	gag protein [Human immunodeficiency virus 1]

	ACI05468.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01795.1
	gag protein [Human immunodeficiency virus 1]

	ACI05497.1
	gag protein [Human immunodeficiency virus 1]

	ACI05481.1
	gag protein [Human immunodeficiency virus 1]

	ABO61596.1
	gag protein [Human immunodeficiency virus 1]

	ACI05512.1
	gag protein [Human immunodeficiency virus 1]

	ACI05451.1
	gag protein [Human immunodeficiency virus 1]

	ACI05324.1
	gag protein [Human immunodeficiency virus 1]

	CAB87016.1
	p24 [Human immunodeficiency virus 1]

	CAB87021.1
	p24 [Human immunodeficiency virus 1]

	ACJ01822.1
	gag protein [Human immunodeficiency virus 1]

	ABO61594.1
	gag protein [Human immunodeficiency virus 1]

	ACI05519.1
	gag protein [Human immunodeficiency virus 1]

	ACI05450.1
	gag protein [Human immunodeficiency virus 1]

	ACI05516.1
	gag protein [Human immunodeficiency virus 1]

	AAT11201.1
	truncated gag protein [Human immunodeficiency virus 1]

	AJG44684.1
	gag protein [Human immunodeficiency virus 1]



Table S1 (continued) HIV-1 capsid (p24) amino acid sequences from American viral isolates.
	AJG44729.1
	gag protein [Human immunodeficiency virus 1]

	ACF39007.1
	gag protein [Human immunodeficiency virus 1]

	ABD33582.1
	gag protein [Human immunodeficiency virus 1]

	ACI05352.1
	gag protein [Human immunodeficiency virus 1]

	AJG44702.1
	gag protein [Human immunodeficiency virus 1]

	ACI05487.1
	gag protein [Human immunodeficiency virus 1]

	AJG44747.1
	gag protein [Human immunodeficiency virus 1]

	ACI05483.1
	gag protein [Human immunodeficiency virus 1]

	AJG44720.1
	gag protein [Human immunodeficiency virus 1]

	AAN60097.1
	gag protein [Human immunodeficiency virus 1]

	ABD39392.1
	gag protein [Human immunodeficiency virus 1]

	AJG44666.1
	gag protein [Human immunodeficiency virus 1]

	ACI05368.1
	gag protein [Human immunodeficiency virus 1]

	ACI05406.1
	gag protein [Human immunodeficiency virus 1]

	CAD87318.1
	p24 protein [Human immunodeficiency virus 1]

	AJG44800.1
	gag protein [Human immunodeficiency virus 1]

	ACF38999.1
	gag protein [Human immunodeficiency virus 1]

	ACF38737.1
	gag protein [Human immunodeficiency virus 1]

	ACI05523.1
	gag protein [Human immunodeficiency virus 1]

	ABM68053.1
	gag protein [Human immunodeficiency virus 1]

	ACI05488.1
	gag protein [Human immunodeficiency virus 1]

	ACI05504.1
	gag protein [Human immunodeficiency virus 1]

	ADG07959.1
	gag protein [Human immunodeficiency virus 1]

	ACJ01803.1
	gag protein [Human immunodeficiency virus 1]

	ACI05492.1
	gag protein [Human immunodeficiency virus 1]

	ACI05339.1
	gag protein [Human immunodeficiency virus 1]

	ACI05464.1
	gag protein [Human immunodeficiency virus 1]

	AJG44711.1
	gag protein [Human immunodeficiency virus 1]

	AJG44756.1
	gag protein [Human immunodeficiency virus 1]

	ACI05338.1
	gag protein [Human immunodeficiency virus 1]

	CAB87005.1
	p24 [Human immunodeficiency virus 1]

	ACI05420.1
	gag protein [Human immunodeficiency virus 1]

	AJG44738.1
	gag protein [Human immunodeficiency virus 1]




Supplementary Figures:
[image: ]
Fig. S1. Schematic representation of the methodology used in this manuscript.
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Fig. S2. Purity assessment of the recombinant HIV-1 p24 protein by SDS-PAGE and western-blot analysis. (a) – Visualization of 2.5 μg of recombinant HIV-1p24 protein after SDS-PAGE. The molecular weight marker (MWM) used was the Precision Plus Protein Dual Color Standard (Bio-Rad, 161-0374). (b) – Detection of 2.5 μg of recombinant HIV-1p24 protein by the anti-GAG mouse monoclonal antibody (Sino Biological, 11695-MM08-50). The MWM used was the same described in (a).
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Fig. S3. Biophysical characterisation of the recombinant HIV-1 p24 protein by circular dichroism. (a) – Far-UV circular dichroism spectrum of the p24 protein collected at 25ºC. Dashed lines mark 208 nm and 222 nm, points in the spectrum corresponding to helical content, while the region from 216 to 218 nm corresponding to β-sheet content is highlighted by a shaded band. (b) – Melting curve for the p24 protein. The melting temperature (Tm) is depicted on the graph. MRE stands for mean residue ellipticity.


[image: ]
Fig. S4. Calibration curves for the detection of p24-specific total IgG and IgG3 antibodies in an ELISA format. (a) – Calibration curves for detection of anti-p24 total IgG antibodies towards a serial dilution of hyper immune serum (ranging from 5,000 to 5,120,000-fold). Twenty-two curves were performed to assess the variability and reproducibility of the assay and the generated data was used to calculate the best-fit parameters (displayed in the top right box). (b) – Calibration curves for the detection of anti-p24 IgG3 antibodies towards a serial dilution of hyper immune serum (ranging from 25 to 25,600-fold). Twenty-six curves were performed to assess the variability and reproducibility of the assay and the resultant data was used to calculate the best-fit parameters (displayed in the top right box). CV stands for coefficient of variation.
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