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Table S1. The list of glycans, glycan-BSA conjugates, and bead region numbers. 

 

Compound 

number 
Glycan Ref. 

HRMS of glycan 

squarate 

Average 

glycan 

number per 

BSA 

Beads 

Region 

number 

1 GlcPropN3 
This 

study 

m/z: [M+Na]+ Calcd for 

C15H23NO9Na 384.1271; 

found 384.1232 

12 64 

35 65 

2 GlcPropN3 
This 

study 

m/z: [M+Na]+ Calcd for 

C15H23NO9Na 384.1271; 

found 384.1256 

6 18 

19 15 

3 GalPropN3 
This 

study 

m/z: [M+Na]+ Calcd for 

C15H23NO9Na 384.1271; 

found 384.1234 

10 58 

28 61 

4 GalPropN3 [1] 

m/z: [M+Na]+ Calcd for 

C15H23NO9Na 384.1271; 

found 384.1257 

15 20 

24 19 

5 GlcNAcPropN3 [2] 

m/z: [M+Na]+ Calcd for 

C17H26N2O9Na 425.1536; 

found 425.1517 

20 51 

27 47 

6 GlcNAcPropN3 [2] 

m/z: [M+Na]+ Calcd for 

C17H26N2O9Na 425.1536; 

found 425.1496 

11 30 

30 29 

7 GalNAcPropN3 [3] 

m/z: [M+Na]+ Calcd for 

C17H26N2O9Na 425.1536; 

found 425.1524 

18 46 

26 45 

8 GalNAcPropN3 [3] 

m/z: [M+Na]+ Calcd for 

C17H26N2O9Na 425.1536; 

found 425.1518 

17 22 

28 21 

9 Gal3GlcNAcPropN3 [4] 

m/z: [M+Na]+ Calcd for 

C23H36N2O14Na 587.2064; 

found 587.2053 

21 35 

42 34 

10 Gal3GlcNAcPropN3 [4] 

m/z: [M+Na]+ Calcd for 

C23H36N2O14Na 587.2064; 

found 587.2057 

16 54 

30 52 

11 Gal3GalNAcPropN3 [4] 

m/z: [M+Na]+ Calcd for 

C23H36N2O14Na 587.2064; 

found 587.2060 

14 77 

29 78 

12 Gal3GalNAcPropN3 [4] 

m/z: [M+Na]+ Calcd for 

C23H36N2O14Na 587.2064; 

found 587.2057 

16 42 

24 39 

13 
Gal4GlcPropN3 

(LacProN3) 
[1, 3] 

m/z: [M+Na]+ Calcd for 

C21H33NO14Na 546.1799; 

found 546.1753 

12 73 

36 74 

14 
Gal4GlcNAcPropN3 

(LacNAcProN3) 
[2] 

m/z: [M+Na]+ Calcd for 

C23H36N2O14Na 587.2064; 

found 587.2044 

6 75 

14 76 

18 7 

37 36 

15 
Gal3LacPropN3 

(iGb3) 

This 

study 

m/z: [M+Na]+ Calcd for 

C27H43NO19Na 708.2327; 

found 708.2319 

12 44 

19 43 

16 Gal3LacNAcPropN3 
This 

study 

m/z: [M+Na]+ Calcd for 

C29H46N2O19Na 749.2592; 

found 749.2559 

8 53 

11 55 

17 
Gal4LacPropN3 

(Gb3) 

This 

study 

m/z: [M+Na]+ Calcd for 

C27H43NO19Na 708.2327; 

found 708.2338 

9 67 

26 72 

18 Gal4LacNAcPropN3 
This 

study 

m/z: [M+Na]+ Calcd for 

C29H46N2O19Na 749.2592; 

found 749.2594 

11 38 

15 37 
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19 GlcNAc3LacPropN3 [5] 

m/z: [M+Na]+ Calcd for 

C29H46N2O19Na 749.2592; 

found 749.2588 

9 26 

16 25 

20 GalNAc3LacPropN3 
This 

study 

m/z: [M+Na]+ Calcd for 

C29H46N2O19Na 749.2592; 

found 749.2586 

9 67 

26 72 

21 
GalNAc4LacPropN3 

(GA2) 
[6] 

m/z: [M+Na]+ Calcd for 

C29H46N2O19Na 749.2592; 

found 749.2559 

8 9 

14 8 

22 
Gal3GlcNAc3LacPropN3 

(LNT) 

This 

study 

m/z: [M+Na]+ Calcd for 

C35H56N2O24Na 911.3121; 

found 911.3041 

6 63 

17 62 

23 
Gal3GalNAc4LacPropN3 

(GA1) 
[6] 

m/z: [M+Na]+ Calcd for 

C35H56N2O24Na 911.3121; 

found 911.3101 

7 13 

22 12 

24 
Gal4GlcNAc3LacPropN3 

(LNnT) 
[5] 

m/z: [M+Na]+ Calcd for 

C35H56N2O24Na 911.3121; 

found 911.3103 

9 28 

20 27 
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Table S2. Glycan valency (average number of glycans per BSA molecule) dependence on the ratio 
of lactosyl squarate monoamide and BSA. Conditions used: 2 mg/mL BSA was incubated with 
different ratios (20:1 to 100:1) of lactosyl squarate monoamide at room temperature for 20 h with 
shaking (850 rpm).  

 

 

 

 

 

 

 

 

Figure S1. RCA-I binding results using MagPlex beads immobilized with different amounts of Lac-

BSA. Different amounts of Lac-BSA with a valency of 36 glycan per BSA molecule were incubated 

with 25 L (0.3 × 106 beads) of EDC/NHS-activated MagPlex beads (Region numbers 7, 8, 12, 13 

for 2, 10, 20, 40 g Lac-BSA respectively) at room temperature for 2 h. BSA (10 g) immobilized 

(Region number 44) under the same condition was used as a control. RCA-I (15 g/mL) was used in 
PBS+0.2% BSA as the binding buffer and PBS+0.1% Tween 20 was used as the washing buffer in 
the assay. 
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Figure S2. MALDI-TOF analysis results of glycan-BSA conjugates which were used to calculate 

the average numbers of glycans per BSA molecule (glycan valencies, the numbers shown in 

parentheses).  

0

50

100

150

In
te

n
s
. 
[a

.u
.]

40000 50000 60000 70000 80000 90000 100000
m/z

72167 (9) 

82705 (26) 

66508 (BSA) 

0

50

100

150

In
te

n
s
. 
[a

.u
.]

40000 50000 60000 70000 80000 90000 100000
m/z

77549 (16) 72878 (9) 

66508 (BSA) 

0

50

100

150

200

In
te

n
s.

 [a
.u

.]

40000 50000 60000 70000 80000 90000 100000
m/z

66508 (BSA) 

71786 (8) 
75842 (14) 

85123 (22) 72573 (7) 

66508 (BSA) 

0 

5

1

1

In
t

4 5 6 7 8 9 1m

0

50

100

150

200

In
te

n
s
. 
[a

.u
.]

40000 50000 60000 70000 80000 90000 100000
m/z

73685 (11) 

77167 (15) 

66508 (BSA) 

0

50

100

150

200

250

300

In
te

n
s
. 
[a

.u
.]

40000 50000 60000 70000 80000 90000
m/z

84017 (26) 
72640 (9) 

66508 (BSA) 

0

50

100

150

In
te

n
s
. 
[a

.u
.]

40000 50000 60000 70000 80000 90000
m/z

66508 (BSA) 

80805 (17) 71203 (6) 

0

50

100

150

200

In
te

n
s
. 
[a

.u
.]

40000 50000 60000 70000 80000 90000
m/z

73799 (9) 
83114 (20) 

66508 (BSA) 



  

   S8 

 

600 MHz 1H and 150 MHz 13C{1H} NMR spectra of GlcPropN3 (1) in D2O  
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800 MHz 1H and 200 MHz 13C{1H} NMR spectra of GlcPropN3 (2) in D2O  
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800 MHz 
1H and 200 MHz 13C{1H} NMR spectra of GalPropN3 (3) in D2O  
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800 MHz 
1H and 200 MHz 13C{1H} NMR spectra of Gal3LacPropN3 (15) in D2O  
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600 MHz 
1H and 150 MHz 13C{1H} NMR spectra of Gal3LacNAcPropN3 (16) in D2O  
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800 MHz 
1H and 200 MHz 13C{1H} NMR spectra of Gal4LacPropN3 (17) in D2O  
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600 MHz 
1H and 150 MHz 13C{1H} NMR spectra of Gal4LacNAcPropN3 (18) in D2O 
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800 MHz 
1H and 200 MHz 13C{1H} NMR spectra of GalNAc3LacPropN3 (20) in D2O  
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800 MHz 1H and 200 MHz 13C{1H} NMR spectra of Gal3GlcNAc3LacPropN3 (LNT, 22) in 

D2O  

 

 
 


