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Supplementary Table 1. Carbohydrate loading levels of the conjugates. 

KLH conjugates Loading (%) BSA conjugates Loading (%) 

natural STn-KLH 
13a 
14a 
15a 
16a 
31a 
32a 
33a 
34a 
48a 
49a 
50a 
51a 
53a 

7.48 
10.52 
14.71 
13.91 
10.29 
12.91 
9.59 
8.31 
10.71 
18.29 
11.86 
6.82 
7.04 
8.01 

natural STn-BSA 
13b 
14b 
15b 
16b 
31b 
32b 
33b 
34b 
48b 
49b 
50b 
51b 
53b 

13.62 
19.52 
29.17 
24.72 
16.83 
16.81 
21.04 
15.97 
14.69 
23.01 
17.88 
15.35 
12.32 
20.20 

 

Supplementary Table 2. Immunological results after the 2nd immunization with the 

carbohydrate conjugates. 

 anti-natural STn IgG titer anti-natural STn IgM titer 

natural STn-KLH 
13a 
14a 
15a 
16a 
31a 
32a 
33a 
34a 
48a 
49a 
50a 
51a 
53a 

137,980 
18,621 
4006 
3787 
2830 
13,897 
18,257 
1533 
2730 
<1000 
<1000 
9030 
1996 
4101 

4685 
1321 
1925 
1856 
1541 
1439 
3099 
4364 
1349 
1593 
2046 
1566 
<1000 
1045 

 



S4 
 

 

Supplementary Table 3. Immunological results after the 3rd immunization with the 

carbohydrate conjugates. 

 anti-natural STn IgG titer anti-natural STn IgM titer 

natural STn-KLH 
13a 
14a 
15a 
16a 
31a 
32a 
33a 
34a 
48a 
49a 
50a 
51a 
53a 

1,930,847 
54,600 
24,600 
18,862 
27,261 
43,191 
52,320 
19,695 
8747 
27,819 
27,028 
33,456 
19,500 
7894 

18,717 
4000 
2183 
1675 
3017 
1559 
4075 
15,144 
3674 
5131 
1870 
4298 
2146 
5465 
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1H NMR spectrum of compound 4 (400 MHz, D2O) 

 
 

 
13C NMR spectrum of compound 4 (150 MHz, D2O) 
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1H NMR spectrum of compound 5 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 5 (150 MHz, D2O) 

O
COOH

HO
CHF2COHN

HO
OHHO

O
HO

HO
CHF2COHNO

S

O
COOH

HO
CHF2COHN

HO
OHHO

O
HO

HO
CHF2COHNO

S



S7 
 

 

 
1H NMR spectrum of compound 6 (400 MHz, D2O) 

 
 

 

 
13C NMR spectrum of compound 6 (150 MHz, D2O) 
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1H NMR spectrum of compound 7 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 7 (100 MHz, D2O) 
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1H NMR spectrum of compound 9 (400 MHz, D2O) 

 
 
 

 
1H NMR spectrum of compound 10 (400 MHz, D2O) 
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1H NMR spectrum of compound 11 (400 MHz, D2O) 

 
 
 

 
1H NMR spectrum of compound 12 (400 MHz, D2O) 
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1H NMR spectrum of compound 18 (400 MHz, CDCl3) 

 
 
 

 
13C NMR spectrum of compound 18 (100 MHz, CDCl3) 
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1H NMR spectrum of compound 19 (400 MHz, CDCl3) 

 
 
 

 
13C NMR spectrum of compound 19 (100 MHz, CDCl3) 
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1H NMR spectrum of compound 20 (400 MHz, CDCl3) 

 
 
 

 
13C NMR spectrum of compound 20 (100 MHz, CDCl3) 
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1H NMR spectrum of compound 22 (600 MHz, CDCl3) 

 
 
 

 
13C NMR spectrum of compound 22 (150 MHz, CDCl3) 
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1H NMR spectrum of compound 23 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 23 (150 MHz, D2O) 
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1H NMR spectrum of compound 24 (600 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 24 (150 MHz, D2O) 
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1H NMR spectrum of compound 25 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 25 (100 MHz, D2O) 
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1H NMR spectrum of compound 26 (400 MHz, D2O) 

 
 

 
13C NMR spectrum of compound 26 (100 MHz, D2O) 
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1H NMR spectrum of compound 27 (400 MHz, D2O) 

 
 
 

 
1H NMR spectrum of compound 28 (400 MHz, D2O) 
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1H NMR spectrum of compound 29 (400 MHz, D2O) 

 
 
 

 
1H NMR spectrum of compound 30 (400 MHz, D2O) 
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1H NMR spectrum of compound 36 (400 MHz, CDCl3) 

 
 
 

 
13C NMR spectrum of compound 36 (100 MHz, CDCl3)
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1H NMR spectrum of compound 37 (400 MHz, CDCl3) 

 
 
 

 
13C NMR spectrum of compound 37 (100 MHz, CDCl3) 
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1H NMR spectrum of compound 38 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 38 (100 MHz, D2O) 
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1H NMR spectrum of compound 39 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 39 (100 MHz, D2O) 
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1H NMR spectrum of compound 40 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 40 (100 MHz, D2O) 
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1H NMR spectrum of compound 41 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 41 (100 MHz, D2O) 
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1H NMR spectrum of compound 42 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 42 (100 MHz, D2O) 
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1H NMR spectrum of compound 43 (400 MHz, D2O) 

 
 
 

 
13C NMR spectrum of compound 43 (100 MHz, D2O) 
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1H NMR spectrum of compound 44 (400 MHz, D2O) 

 
 

 

 
1H NMR spectrum of compound 45 (400 MHz, D2O) 
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1H NMR spectrum of compound 46 (400 MHz, D2O) 

 
 
 

 
1H NMR spectrum of compound 47 (400 MHz, D2O) 
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1H NMR spectrum of compound 52 (400 MHz, D2O) 
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