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Analytical characterization of peptides

The crude synthetic peptides were purified by Reverse-Phase Flash Liquid Chromatography (RP-
FLC) on an_Isolera One Flash Chromatography (Biotage, Uppsala, Sweden) using a SNAP Ultra C18
column (25 g) at 20 mL/min as solvent systems H>O (MilliQ) and ACN (gradient reported in Table
S1. The second step of purification of the peptides was performed by semipreparative RP-HPLC on
a Waters instrument (Separation Module 2695, detector diode array 2996) using a Sepax Bio-C18
column (Sepax Technologies, Newark, USA) (5 um, 250 x 10 mm), at 4 mL/min with solvent systems
A (0.1% TFA in H>O) and B (0.1% TFA in ACN). Characterization of the peptides was performed
by analytical HPLC using a Waters ACQUITY HPLC coupled to a single quadrupole ESI-MS
(Waters® ZQ Detector, Waters Milford, MA, USA) supplied with a BEH C18 (1.7 um 2.1 x 50 mm)
column at 35 °C, at 0.6 mL/min with solvent systems A (0.1% TFA in H>0O) and B (0.1% TFA in
ACN). Gradient elution was performed with a flow of 0.6 mL/min and started at 10% B, with a linear
increase to 90% B in 5 min.

Table S1. Analytical characterization of peptides

Purification HPLC gradient | HPLC
eptide ragment gradient metho o purity -
Peptid F di hod (% B)* j }Eof; %fcfl’;'c/ ;3
(%) Ry (min) (%)
5-95
1 MBP (81-106) | 0-60in 25 min , >95 979.4 (979.1)°
3.90 min
. , 5-60
2 MBP (76-116)* | 20-60 in 25 min . >95 1151.9 (1151.5)¢
3.88 min
5-95
3 MBP (76-96)* 10-60 in 25 min ] >05 832.7 (832.6)°
4.10 min
5-95
4 MBP (97-116)* | 20-60 in 25 min . >95 723.3 (723.2)°
3.32 min
5-95
S MBP (81-92) | 0-60 in 25 min , >95 731.4 (731.3)
3.63min
_ . 1-20°
6 MBP (99-106) | 0-10in 10 min . >95 811.6 (811.9)
1.55 min

The peptides were characterized by RP-HPLC Alliance Chromatography system (Waters, Milford Massachusetts,
USA) with a BEH C18 (1.7 pm 2.1x 50 mm) column at 35°C, 0.6 mL/min, coupled to a single quadrupole ESI-
MS Micromass ZQ (Waters, Milford Massachusetts, USA). Eluents: 0.1% (v/v) TFA in H>O (A) and 0.1% (v/v)
TFA in AcCN (B), A 215 nm. Gradient times: *10min; *5min. ESI-MS: detected as ‘[M+3H]**, {M+4H]*,
[M+2H]*"; [M+H]".

*Peptide sequence N-terminal acetylated and C-terminal amide
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Table S2. '"H NMR resonance assignments ? of peptide MBP (81-106) (1) in 100 mM DPC solution

Residue NH C*H CPH Others

Thr 81 3.87 4.19 1.29(y)

Gln 82 8.44 4.36 2.10,1.98 2.37(y)

Asp 83 8.44 4.55 2.65,2.55

Glu 84 8.19 433 1.98,1.92 2.26(y)

Asn 85 8.99 491 3.01,2.76 8.49, 6.59(3)

Pro 86 4.43 2.50,1.91 2.18,2.06(y); 3.99, 3.82(5)
Val 87 8.34 3.78 2.33 1.07(y)

Val 88 7.59 3.65 227 1.11, 1.04(y)

His 89 8.45 4.11 3.25,3.18 7.18(d); 8.28(¢)

Phe 90 7.95 4.17 3.27,3.18 6.80(3); 7.02(¢); 7.06(z)
Phe 91 8.05 4.10 3.14,3.07 7.36(3); 7.23(¢); 7.17(z)
Lys 92 8.56 3.89 1.80 1.36(y); 1.66(3); 2.84(¢)
Asn 93 7.64 4.46 2.65,2.54 7.48,6.71(3)

Ile 94 7.37 3.89 1.80 1.37,1.02, 0.79, 0.61(y); 0.62(3)
Val 95 7.37 4.12 2.18 0.90(y)

Thr 96 7.74 4.51 4.13 1.22(y)

Pro 97 4.43 1.93,2.30 2.04(y); 3.77, 3.64(5)

Arg 98 8.52 4.35 1.84, 1.76  1.66(y); 3.19(3); 7.32(¢)
Thr 99 8.22 4.55 4.10 1.24(y)

Pro 100 4.68 2.33,1.87 2.04, 1.99(y); 3.87, 3.68(5)
Pro 101 4.71 2.35,1.91 2.03(y); 3.82,3.61(5)

Pro 102 4.44 1.93,2.30 2.03(y); 3.81, 3.65(5)

Ser 103 8.37 4.40 3.89,3.84

Gln 104 8.34 n.a. 2.06, 1.91

Gly 105 8.43 3.93

Lys 106 7.83 4.17 1.82, 1.69 1.36(y); 2.99(¢)

“Obtained at 25°C, pH = 6.5, with TSP (6 0.00 ppm) as reference shift. Chemical shifts
are accurate to £0.02 ppm. n.a. not assigned.
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Table S3. '"H NMR resonance assignments® of peptide MBP (76-116) (2) in 100 mM DPC solution.

Residue NH C°H CPH Others

Ser 76 4.26 3.84

Gln 77 8.58 4.31 2.04,1.91 2.30,2.26(y)

His 78 8.34 4.65 3.22,3.09 7.14(); 8.17(¢)

Gly 79 n.a.

Arg 80 8.39 4.32 1.88,1.77 1.65(y); 3.19(5)

Thr 81 8.33 431 4.22 1.20(y)

Gln 82 8.49 431 2.08,1.97 2.32(y)

Asp 83 8.30 4.56 2.66,2.59

Glu 84 8.17 4.32 1.98,1.92 2.26(y)

Asn 85 8.99 491 3.01,2.76 8.46, 6.62(d)

Pro 86 443 2.50,1.91 2.18, 2.06(y); 3.99, 3.82(5)
Val 87 8.32 3.78 2.33 1.07(y)

Val 88 7.59 3.65 2.27 1.11, 1.04(y)

His 89 8.44 4.11 3.25,3.18 7.16(d); 8.23(¢)

Phe 90 7.99 4.16 3.27,3.18 6.80(0); 7.02(¢); 7.06(z)
Phe 91 8.07 4.10 3.14,3.07 7.36(0); 7.23(¢); 7.17(z)
Lys 92 8.56 3.90 1.80 1.36(y); 1.66(0); 2.84(¢)
Asn 93 7.64 4.47 2.65,2.55 17.47,6.72(5)

Ile 94 7.38 3.90 1.79 1.37, 1.02, 0.78(y); 0.62(d)
Val 95 7.41 4.11 2.18 0.90(y)

Thr 96 7.77 4.50 4.13 1.21(y)

Pro 97 4.44 1.93,2.30 2.04(y); 3.77, 3.62(d)
Arg 98 8.46 4.34 1.86,1.76 1.64(y); 3.18(d)

Thr 99 8.12 4.55 4.10 1.23(y)

Pro 100 4.67 2.32,1.87 2.03, 1.98(y); 3.86, 3.68(d)
Pro 101 4.70 2.35,1.91 2.03(y); 3.81, 3.61(d)
Pro 102 4.44 1.94,2.29 2.04(y); 3.80, 3.64(d)
Ser 103 8.35 4.39 3.83,3.79

Gln 104 8.43 4.36 2.15,1.98 2.37(y)

Gly 105 8.43 3.95

Lys 106 8.29 4.33 1.83, 1.70 1.44(y); 2.99(¢)

Gly 107 n.a.

Arg 108 8.30 4.44 1.87, 1.77 1.64(y); 3.19(38); 7.32(¢)
Gly 109 n.a.

Leu 110 8.18 4.35 0.90(3)

Ser 111 8.04 4.57 3.94,3.81

Leul12 8.80 4.38 1.75 0.92(8)

Ser 113 8.22 4.45 3.84

Arg 114 7.98 4.18 1.85,1.72 1.60(y); 3.19(5)

Phe 115 7.88 4.61 3.31,2.97 7.31(3)

Ser 116 7.86 4.36 3.91,3.82

“Obtained at 25°C, pH = 6.5, with TSP (6 0.00 ppm) as reference shift. Chemical shifts
are accurate to £0.02 ppm. n.a. not assigned. N-terminal CH3CO: 2.06 ppm.
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MBP(81-106) (1)
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Figure S1. Chromatogram (up) and MS spectrum (down) of MBP (81-106) (1).
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Figure S2. Chromatogram (up) and MS spectrum (down) of MBP (76-116) (2).
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MBP (76-96) (3)
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Figure S3. Chromatogram (up) and MS spectrum (down) of MBP (76-96) (3).
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MBP (97-116) (4)

2: Diode Array

332 Range: 3.336e+1
3.0e+14
2.5e+14
2 0e+1
52 15e+1]
1.0e+14
5.0
oodl 0.92 -
05 100 | 150 200 | 25 300 = 350 = 400 = 45 500 = 550 600
320 (3.317) Cm (319:325) [M+3H]** 1: Scan ES+
100- 72327 277e6
pra
[M#+2H] 2
1084.45
74227
i
542 67 75672
. 1112.88
233.83 296.24 _788.88 105666 | -
0 I [ 153“2“L Gﬁsor L N | fy-1148.20 1446.001483.721696.22 15238 }91“;.,2
200 = 400 600 800 1000 1200 1400 1600 1800

Figure S4. Chromatogram (up) and MS spectrum (down) of MBP (97-116) (4)
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MBP (81-92) (5)
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Figure S5. Chromatogram (up) and MS spectrum (down) of MBP (81-92) (5).
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MBP (99-106) (6)
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Figure S6. Chromatogram (up) and MS spectrum (down) of MBP (99-106) (6).
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Set-up of the coating conditions

Peptides were dissolved in buffer carbonate (pH=9.8) or PBS (pH 7.2) independently. Plates were
also coated using buffer without peptide to evaluate the influence of peptide in the signals obtained.
Polystyrene 96-well ELISA plates were coated with 100 pL/well of a 10 pg/mL solution of synthetic
peptide antigens 1-6 diluted in tested buffers. After overnight incubation at 4 °C, plates were washed
(3%) using washing buffer. Nonspecific binding sites were blocked with 100 puL/well of fetal bovine
serum buffer (10% FBS in washing buffer) or 5% BSA buffer at room temperature for 1 h. Blocking
buffer was removed, and plates were incubated overnight at 4 °C with buffer as blank, an expected
positive and negative sera (diluted 1:100 in 10% FBS bufter or 2.5% BSA buffer, 100 pL/well). After
three washes, plates were treated with 100 pL/well of anti-human IgG or IgM alkaline phosphatase-
conjugated specific antibodies diluted in FBS buffer 1:3000 (IgG) and 1:200 (IgM) for all tested
antigens. After 3 h of incubation at room temperature and washes (3x), 100 puL of substrate buffer (1
mg/ml pNPP, MgCl> 0.01M in carbonate buffer, pH 9.6) was added to each well. Colorimetric
reaction was carried out adding 100 pl of substrate reaction solution (1 mg/ml pNPP, MgCl, 0.01M
in carbonate buffer, pH 9.6) to each well and plates were read at 405 nm using a TECAN plate reader.
After 30 min, the reaction was stopped with 1 M NaOH solution (50 uL/well) and the absorbance
was read in a multichannel ELISA reader (Tecan Sunrise, Méannedorf, Switzerland) at 405 nm.
Antibody titer values were calculated as (mean Abs of serum duplicate) - (mean Abs of blank
duplicate) representing graphically in Figures S8-S13 the calculated mean values.

coating buffer 1 coating buffer 2 coating buffer 1 coating buffer 2

<> 3 6 9

A C- C- C- - | blocking
peptide [=8] blank | C+ C- C- C- | blank | C+ C- 1
coated @ blank C+ C- C- C- blank C+ C- |blocking

B blank | C+ C- C- C- blank C+ C- 2

= blank | C+ C- C- C- blank | C+ C- | blocking
no = blank C+ C- C- C- blank C+ C- 1
peptide €} blank [ C+ C- C- C- blank | C+ C- | blocking

5| blank C+ C- C- C- blank C+ C- 2

18G IgM

Figure S7. Samples distribution on the ELISA plate during the set-up of the coating conditions.
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Coating MBP(81-106) (1)
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Figure S8. Coating results of Peptide 1.
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Figure S9. Coating results of Peptide 2.
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Coating MBP(76-96) (3)
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Figure S10. Coating results of Peptide 3.
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Figure S11. Coating experiments of Peptide 4.
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Coating MBP(81-92) (5)
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Figure S12. Coating experiments of Peptide 5.
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Figura S13. Coating experiments of Peptide 6.
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CD Spectra
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Figure S14. CD spectra registered in water at different temperatures, of the peptides MBP (81-106)
(1) (A) and MBP (76-116) (2) (B).
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CD Spectra
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Figure S15. CD spectra registered in H>O:TFE (50:50, v:v) at different temperatures, of the peptides
MBP (81-106) (1) (A) and MBP (76-116) (2) (B).
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Figure S16. Selected region of the NOESY spectrum of peptides 1 (red) and 2 (blue). Diagnostic

signals of the a-helix region are labeled.



	PAPINI AM SUPPLEMENTARY MATERIAL
	REVISED_Supporting_Info_Papini_FINAL
	NH

	REVISED_Supporting_Info_Papini_FINAL
	NH

	PAPINI AM SUPPLEMENTARY MATERIAL
	REVISED_Supporting_Info_Papini_FINAL
	REVISED_Supporting_Info_Papini_FINAL
	REVISED_Supporting_Info_Papini_FINAL
	REVISED_Supporting_Info_Papini_FINAL
	PAPINI AM SUPPLEMENTARY MATERIAL
	REVISED_Supporting_Info_Papini_FINAL

