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Characterization of MUC1(Tn) glycopeptide
NH2(CH2CH2O)2CH2CO-His-Gly-Val-Thr-Ser-Ala-Pro-Asp-Thr(α-D-GalNAc)-Arg-Pro-Ala-Pro-Gly-Ser-Thr-Ala-Pro-Pro-Ala-OH (MUC1(Tn))


Scheme S1. The structure of MUC1(Tn) glycopeptide.

[image: ]
Analytical HPLC: Rt (retention time) = 10.7 min, 10-35% of acetonitrile and H2O (0.1% TFA) over 25 min on a C-18 column, 99.9% purity, λ=220 nm. 
[image: ]
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]ESI-MS: m/z for C94H151N27O36 [M+2H]2+ calcd 1118.7, found 1118.8; [M+3H]3+ calcd 746.1, found 746.1.
Scheme S2. HPLC and ESI-MS spectra of MUC1(Tn)


Characterization of AuNPs vaccines 

UV-Vis spectrum 
UV/Vis spectra were plotted with an UV-2600/2700 (Shimadzu).
[image: ]
Figure S1. UV-Vis spectrum of the prepared AuNPs vaccine candidates. AuNP-1, MUC1(Tn)/6-NH2-α-GalCer=2:1; AuNP-2, MUC1(Tn)/6-NH2-α-GalCer =1:1; AuNP-3, MUC1(Tn)/6-NH2-α-GalCer =1:2.

TEM measurement 
AuNPs in PBS solution in injection concentration were prepared. 3 μL of each sample was dropped to copper grids with carbon-coated support films. The excess solution was removed with filter paper and washed the copper grid twice with double distilled water. The grids were allowed to dry in air overnight, and then observed with JEM100CXII system operating at 100 kV.
[image: ]
Figure S2. TEM images of the prepared AuNPs vaccine candidates. AuNP-1, MUC1(Tn)/6-NH2-α-GalCer = 2:1; AuNP-2, MUC1(Tn)/6-NH2-α-GalCer = 1:1; AuNP-3, MUC1(Tn)/6-NH2-α-GalCer = 1:2; AuNP-b, gold nanoparticles without  MUC1(Tn)/6-NH2-α-GalCer. Scale bar = 20 nm.

DLS and Zeta potential 
Dynamic light scattering measurements were acquired using a Malvern Panalytical Zetasizer Nano ZSP. Samples were passed through a 0.22 μm syringe filter prior to analysis.
[image: ]
[bookmark: _GoBack]Figure S3. The size distributions of the prepared AuNPs vaccine candidates. AuNP-1, MUC1(Tn)/6-NH2-α-GalCer = 2:1; AuNP-2, MUC1(Tn)/6-NH2-α-GalCer = 1:1; AuNP-3, MUC1(Tn)/6-NH2-α-GalCer = 1:2.

BCA method to measure the loading of MUC1
The BCA Kit was employed to measure the loading efficiency of MUC1 glycopeptide antigen on the AuNP by analyzing the free MUC1 in supernatant. The standard curve was established. The loading efficiency was calculated with the formula: Loading efficiency (%) = [(Total MUC1 – Free MUC1 in supernatant)/ Total MUC1] × 100%


Figure S4. The standard curve of BCA method

The calculated loading of AuNP1-3 was 92%, 86% and 83% respectively.

1H-NMR to measure the loading of α-GalCer
The loading of 6-NH2-α-GalCer was determined by 1H NMR spectroscopy by comparison of the integrals of selected peaks of the supernatant to the anomeric hydrogen of the α-glycoside (1H of 6-NH2-α-GalCer: δ = 5.17 ppm). Before the NMR detection, the supernatant was evaporated completely and redissolved in deuterated pyridine. The overall conversion was almost complete as no observable anomeric hydrogen was found.



























1H NMR , 13C NMR spectra
1H NMR Spectrum of compound 2 in CD3OD (400 MHz)
[image: ]
13C NMR Spectrum of compound 2 in CD3OD (100 MHz)
[image: ]
Figure S5. 1H and 13C NMR spectra of compound 2 in CD3OD
1H NMR Spectrum of compound 4 in CDCl3 (400 MHz)
[image: ]
13C NMR Spectrum of compound 4 in CDCl3 (100 MHz)
[image: ]
Figure S6. 1H and 13C NMR spectra of compound 4 in CDCl3


1H NMR Spectrum of compound 6 in CDCl3 (400 MHz)
[image: ]
13C NMR Spectrum of compound 6 in CDCl3 (100 MHz)
[image: ]
Figure S7. 1H and 13C NMR spectra of compound 6 in CDCl3


1H NMR Spectrum of compound 7 in CDCl3 (400 MHz)
[image: ]
13C NMR Spectrum of compound 7 in CDCl3 (100 MHz)
[image: ]
Figure S8. 1H and 13C NMR spectra of compound 7 in CDCl3


1H NMR Spectrum of compound 11 in CDCl3 (400 MHz)
[image: ]
13C NMR Spectrum of compound 11 in CDCl3 (100 MHz)
[image: ]


Dept-135 Spectrum of compound 11 in CDCl3 
[image: ]
HSQC Spectrum of compound 11 in CDCl3  
[image: ]
Figure S9. 1H, 13C, Dept-135 and HSQC NMR spectra of compound 11 in CDCl3


1H NMR Spectrum of compound 12 in CDCl3 (400 MHz)
[image: ]
13C NMR Spectrum of compound 12 in CDCl3 (100 MHz)
[image: ]


Dept-135 Spectrum of compound 12 in CDCl3  
[image: ]
HSQC Spectrum of compound 12 in CDCl3  
[image: ]
Figure S10. 1H, 13C, Dept-135 and HSQC NMR spectra of compound 12 in CDCl3


1H NMR Spectrum of compound 13 in pyridine-d5 (400 MHz)
[image: ]
13C NMR Spectrum of compound 13 in pyridine-d5 (100 MHz)
[image: ]
Figure S11. 1H and 13C NMR spectra of compound 11 in CDCl3
y	

0	2.5000000000000001E-2	0.05	0.1	0.2	0.3	0.4	0.5	9.3287200000000001E-2	0.13500999999999999	0.14324300000000001	0.19226699999999999	0.28584500000000002	0.37032900000000002	0.45577499999999999	0.54136300000000004	Concentration (mg/ml)


OD562



image2.wmf


10.302'

10.488'

10.721'

11.173'

-30

0

30

60

90

120

150

180

210

240

270

mV

2

4

6

8

10

12

14

16

18

20

22

min


image3.emf
m/z 400 600 800 1000 1200 1400 1600 1800

10

20

30

40

50

60

70

80

90

100

*MSD1 SPC, time=4.805 of F:\DATA\180723\2018-07-23----13-09-38------31.D    ES-API, Pos, Scan, Frag: 70

Max: 67728

 753.3

 1130.3

 1129.7

 758.7

 1118.8

 1137.7

 746.1


image4.jpeg
Absorption

Absorption spectra of the synthesized gold nanoparticles

0.22
] —— AuNP-1
—— AuNP-2
0.20
— AuNP-3
0.18 4
0.16
0.14
0.12 4
0.10 4
0.08
T T T T
400 500 600 700 800

Wavelength (nm)





image5.jpg




image6.jpeg
4
H

Intenshies (Percent)

g o0 Tobo0
Size (dnm)

AuNP-1

o1

g o0 Tobo0
Size (dnm)

AuNP-3

g
Size (dnm)

AuNP-2

o0

Toioo




image7.png
QHOTH
0

HO
OH

1





image8.png
170

160

150

T
140

130

T
120

110

10




image9.png
BnD OH

0
BnO
BnO, Me
- |
80 75 70 60 55 50 a5 35 30 25 20 15 1.0 05 00




image10.png




image11.png
Oy,
TO g Oy,

T
4.0




image12.png




image13.png




image14.png
10




image15.png
0
ano 07 PN
Q 0

Bro T\/\/\/W\/\/\/\/\/\/\/
OBn| NH OTBS
TES
T T T T T T T T T T T T T T T T T
8.0 .5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 LS Lo 0.5 0.0

10
1 (ppm)




image16.png
10

-10




image17.png




image18.png
(uid) 3

fii0

f130

f140

150

T
6.5

00

T
20 L5 L0 05

25

T
55 50 4.5

6.0

7.0

7.5





image19.png
P\)%/“M

Bn0 O
C:
B 25151
G| NH gH
0\/‘\[/‘\(; iy
OH
y v T y T T T T T T T T T v T T T T
85 80 75 7.0 65 60 55 50 45 40 a5 30 25 20 L5 L0 05 0.0




image20.png
10




image21.png
T
130

T
120

T
10

10




image22.png
(wdd) 13

100

Fi10

F120

f130
f140
150





image23.png
o of ™~

2

f1 (ppm)

[
HO
OH HH O
O s
oH
—— ——————— T
L0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 L5 Lo 0.5 0.0




image24.png
120

T
110

100
1 (ppm)

10




image1.emf
O

O

N

H

OH

O

H

N

HO

O

N

H

O

N

O

N

O

H

N

OH

O

H

N

HN

NH H

2

N

N

O

O

N

H

N

O

H

N

O

H

N

NH

N

O

N

H

O

H

N

O

N

H

OH

O

H

N

OH

O

N

H

N

O

O

H

N

O

OHO

N

H

O

O

HO

OH

AcHN

OH

H

2

N

O

O

O



