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Table S1. Glycanlinsight-predicted carbohydrate-binding pockets of pig pancreatic a-amylase (UniProt ID: P00690; PDB ID:
1lua3).

Pocket ID Residue Probability (0-1) Conservation (0-1) Comments
1 W58 0.715 0.807 catalytic pocket (active
W59 0.757 0.624 site)
E60 0.683 0.194
Y62 0.765 0.935
Q63 0.750 0.740
Vo8 0.593 0.772
H101 0.745 0.865
Y151 0.767 0.442
L162 0.726 0.606
V163 0.702 0.211
G164 0.531 0.566
L165 0.745 0.695
R195 0.751 0.897
D197 0.734 0.926
A198 0.762 0.75
K200 0.764 0.774
H201 0.766 0.754
E233 0.736 0.803
1235 0.745 0.416
L237 0.591 0.000
E240 0.740 0.412
H299 0.657 0.000
D300 0.771 0.000
H305 0.664 0.000
G306 0.662 0.000
A307 0.706 0.000
G309 0.507 0.000
E352 0.509 0.000
2 P130 0.576 0.000 secondary pocket
Y131 0.586 0.476
$132 0.581 0.219
w134 0.559 0.083
D135 0.576 0.458
K140 0.664 0.000
E171 0.709 0.305
K172 0.540 0.256
Y174 0.595 0.206
R176 0.542 0.570
3 W203 0.513 0.200 secondary pocket
G205 0.539 0.203
4 E272 0.504 0.000 secondary pocket
Y276 0.614 0.000
5 N279 0.521 0.000 secondary pocket
W284 0.617 0.000
6 A318 0.635 0.000 secondary pocket
K322 0.596 0.000
W388 0.56 0.000
E390 0.595 0.000
7 T376 0.532 0.000 secondary pocket
T377 0.582 0.000
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Table S2. Glycaninsight-suggested ligand information of human Galectin-3.

ID PDB ID Protein Ligand Alignment
name score

1 4lbo Galectin-3 9

2 4lbj Galectin-3 8.94

3 5nfb Galectin-3 8.9

4 1kjr Galectin-3 8.88

5 4lbm Galectin-3 8.87

6 2xg3 Galectin-3 8.86
HO...

7 4lbk Galectin-3 8.85
HO

8 5nf7 Galectin-3 8.84

9 6fk2 Galectin-3 8.82
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https://www.rcsb.org/structure/4lbo
https://www.rcsb.org/structure/4lbj
https://www.rcsb.org/structure/5nfb
https://www.rcsb.org/structure/1kjr
https://www.rcsb.org/structure/4lbm
https://www.rcsb.org/structure/2xg3
https://www.rcsb.org/structure/4lbk
https://www.rcsb.org/structure/5nf7
https://www.rcsb.org/structure/6fk2

10

11

12

13

14

15

16

17

18

19

2nn8

3til

6g0v

5nf9

6b8k

1kjl

by4c

6h64

6féy

6eym

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

HO
/
o o
o
o 0
HO OHO C
OH
HO OH

%

8.78

8.76

8.74

8.74

8.72

8.71

8.71

8.7

8.68

8.65


https://www.rcsb.org/structure/2nn8
https://www.rcsb.org/structure/3t1l
https://www.rcsb.org/structure/6g0v
https://www.rcsb.org/structure/5nf9
https://www.rcsb.org/structure/6b8k
https://www.rcsb.org/structure/1kjl
https://www.rcsb.org/structure/6y4c
https://www.rcsb.org/structure/6h64
https://www.rcsb.org/structure/6f6y
https://www.rcsb.org/structure/6eym

20

21

22

23

24

25

26

27

28

29

la3k

690q

5exo

5nfa

4lbn

6fof

2nmn

4lbl

50ax

3tlm

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

it

S5

HHO

8.65

8.64

8.62

8.59

8.57

8.55

8.55

8.54

8.52

8.52


https://www.rcsb.org/structure/1a3k
https://www.rcsb.org/structure/6q0q
https://www.rcsb.org/structure/5exo
https://www.rcsb.org/structure/5nfa
https://www.rcsb.org/structure/4lbn
https://www.rcsb.org/structure/6fof
https://www.rcsb.org/structure/2nmn
https://www.rcsb.org/structure/4lbl
https://www.rcsb.org/structure/5oax
https://www.rcsb.org/structure/3t1m

30

31

32

33

34

35

36

37

38

39

3zsj

6q17

5h9p

3aya

5h9r

S5ody

6tf7

5e8a

6eog

3wv6b

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-9

HO
oH N=N HO  o—

Ho&[iTﬁN\4>‘\

0

Ho™ > © K

i HO' Y

SOH HO
HO HO_

= OH OH Nz

S6

8.51

8.51

8.51

8.39

8.32

8.31

8.29

8.28

8.27


https://www.rcsb.org/structure/3zsj
https://www.rcsb.org/structure/6q17
https://www.rcsb.org/structure/5h9p
https://www.rcsb.org/structure/3aya
https://www.rcsb.org/structure/5h9r
https://www.rcsb.org/structure/5ody
https://www.rcsb.org/structure/6tf7
https://www.rcsb.org/structure/5e8a
https://www.rcsb.org/structure/6eog
https://www.rcsb.org/structure/3wv6

40

41

42

43

44

45

46

47

48

49

6y78

2gal

3ayc

3ayd

6eol

6e20

S5duw

2wsv

3nv2

4jck

Galectin-3

Galectin-7

Galectin-3

Galectin-3

Galectin-3

Galectin-1

Galectin-4

Porcine adenovirus

4 fiber protein

Galectin-9

Galectin-3

S7

HO'

A

oH1O

O _oH

_OH
o @"\OH
SN

OH OH

8.24

8.22

8.21

8.21

8.12

8.10

8.05

8.04

8.03


https://www.rcsb.org/structure/6y78
https://www.rcsb.org/structure/2gal
https://www.rcsb.org/structure/3ayc
https://www.rcsb.org/structure/3ayd
https://www.rcsb.org/structure/6eol
https://www.rcsb.org/structure/3nv2
https://www.rcsb.org/structure/4jck

50

51

52

53

54

55

56

57

58

59

2d60

1slt

3wg3

3vkl

3vkm

3wlu

5dux

S5nle

4gal

2dém

Ho. o 1 _on i o OH
. “ 5 -OH,
Galectin-9 . o Se)
HNT Y0 (o} "OH OH

o \f OH
HQO  OH
OHO O OH
Galectin-1 % @0
HNi--
—d oH°
HO
N _OH
HO, o A on A LoH
Cyclocybe HNZ N0 N 0 “OH
. . OH HN.__O
cylindracea galectin O . 0.0 \f
HO“'[_IOH
OH
OH OH
HO... O A _OH
Galectin-8 0
HO” SO OH
OH
HO
HO HO on
HO.. -0
Galectin-8
0 OH
Ho” O Y
HO
HO  OH
HO O -0
Galectin-9 S0
HO - o < Si—
— Se- /N
HO  “—OH
HO—, OH
HO  —
Y o -OH
Galectin-4 o= o
HO-~§}O 0~ OH
HO  OH HO OH
OH OH
HO... O A _OH
Chicken GRIFIN . 0
HO" SO OH
OH
HO
OH OH
HO... O A _OH
Galectin-7 0
HO” SO OH
OH
HO
OH OH
HO... O A _OH
Galectin-9 . 0
HO" SO OH
OH
HO

S8

8.02

8.02

8.00

7.98

7.97

7.96

7.95

7.95

7.94

7.94


https://www.rcsb.org/structure/2d6o
https://www.rcsb.org/structure/1slt
https://www.rcsb.org/structure/3vkm
https://www.rcsb.org/structure/3wlu
https://www.rcsb.org/structure/5dux
https://www.rcsb.org/structure/4gal
https://www.rcsb.org/structure/2d6m

60

61

62

63

64

65

66

67

68

69

4ga9

5glz

5h9s

5xfd

2eak

5nld

1slc

S5glt

3wud

5duv

Galectin-1

Tl-gal

Galectin-7

Cyclocybe

cylindracea galectin

Galectin-9

Chicken GRIFIN

Galectin-1

Tl-gal

Xenopus laevis

galectin-lb

Galectin-4

S9

7.93

7.93

7.93

7.92

7.9

7.9

7.88

7.87

7.81

7.81


https://www.rcsb.org/structure/4ga9
https://www.rcsb.org/structure/5h9s
https://www.rcsb.org/structure/5xfd
https://www.rcsb.org/structure/2eak
https://www.rcsb.org/structure/5nld
https://www.rcsb.org/structure/1slc
https://www.rcsb.org/structure/5glt
https://www.rcsb.org/structure/5duv

70

71

72

73

74

75

76

77

78

79

5glw

2wtl

S5ews

3wvl

1wld

1slb

5h9q

5gal

S5nlh

5jpg

Tl-gal

Porcine adenovirus

4 fiber protein

Galectin-2

Caenorhabditis
elegans galectin

LEC-6

Congerin Il

Galectin-1

Galectin-7

Galectin-7

Chicken GRIFIN

Galectin-5

S10

Hor?j_,\o {_oH
HO” O "'wlgOH

7.8

7.78

7.77

7.75

7.73

7.72

7.69

7.69

7.65


https://www.rcsb.org/structure/5glw
https://www.rcsb.org/structure/2wt1
https://www.rcsb.org/structure/1slb
https://www.rcsb.org/structure/5h9q
https://www.rcsb.org/structure/5gal
https://www.rcsb.org/structure/5nlh

80

81

82

83

84

85

86

87

88

89

5nmj

5nm1l

2d6p

1cil

1hlc

1sla

2wt0

2wkk

5dgl

4ym2

Chicken GRIFIN

Chicken GRIFIN

Galectin-9

Congerin |

S-LAC Lectin

Galectin-1

Porcine adenovirus

4 fiber protein

Galectin-2

Galectin-2

Galectin-4

HO HO -
I[i )@
HO 07 > 0oH

OH Oj/NH

Ho. o_ .l A _on
. Ao
J/\J\ O\\ -OH
HO” ™ o "'o*s\b

7.65

7.65

7.64

7.64

7.63

7.63

7.62

7.61

7.61

7.61


https://www.rcsb.org/structure/5nmj
https://www.rcsb.org/structure/5nm1
https://www.rcsb.org/structure/2d6p
https://www.rcsb.org/structure/1sla
https://www.rcsb.org/structure/2wt0
https://www.rcsb.org/structure/2wkk
https://www.rcsb.org/structure/5dg1
https://www.rcsb.org/structure/4ym2

90

91

92

93

94

95

96

97

98

99

OH OH
HO... O A _OH
lis4 Congerin |l

& HO” ™o °© OH

OH

HO

OH OH

HO... O A _OH

5dg2 Galectin-2 . o
HO" ™o OH

OH

HO

HO _OH
HO, A _.OH
4jc1 Galectin-3 ﬁ 0
HO” s “OH
OH OH

OH\

Porcine adenovirus OH
2wt2 L)\
4 fiber protein OH
OH OH
HO... O A _OH
1is3 Congerin Il
g HO” >0 lgOH
%b
OH OH
HO... O A _OH
1wlw Congerin Il .
g HO" o lgOH
%b

HO._  HO_ _OH
0 2OHy A OH A LOH
2eal Galectin-9
HO 0 (o) OH
OH T¢o HN\fO
6m5y Galectin-1
Cyclocybe
lww4

cylindracea galectin

3nv3 Galectin-9

512

OH

OH

7.58

7.58

7.58

7.58

7.57

7.56

7.55

7.54

7.54

7.54


https://www.rcsb.org/structure/1is4
https://www.rcsb.org/structure/5dg2
https://www.rcsb.org/structure/4jc1
https://www.rcsb.org/structure/2wt2
https://www.rcsb.org/structure/1is3
https://www.rcsb.org/structure/1wlw
https://www.rcsb.org/structure/2eal
https://www.rcsb.org/structure/6m5y
https://www.rcsb.org/structure/1ww4
https://www.rcsb.org/structure/3nv3

100

101

102

103

104

105

106

107

108

109

lulc Galectin-2
lule Galectin-2
luld Galectin-2
3nv4 Galectin-9
6w4z Galectin-8
2d6n Galectin-9
5gm0 Tl-gal
1ulf Galectin-2

Cyclocybe
Iww6

cylindracea galectin

lulg Galectin-2

HO
aio< _OH
H ‘ OH H
HN (o} h(e} “'OH
OH OH OH

dios _OH
HO.. Ol OH OH
HO” > Yo (o) OH
OH 0.0 HN._O
\.@OH
HO L
OH
OH OH
HO... e OH
HO” ~O lgOH
OH
HO

HO HO -
I[i )@
HO 07 > 0oH

OH Oj/NH

S13

7.53

7.53

7.49

7.49

7.47

7.46

7.46

7.46

7.43

7.43


https://www.rcsb.org/structure/1ulc
https://www.rcsb.org/structure/1ule
https://www.rcsb.org/structure/1uld
https://www.rcsb.org/structure/3nv4
https://www.rcsb.org/structure/6w4z
https://www.rcsb.org/structure/2d6n
https://www.rcsb.org/structure/5gm0
https://www.rcsb.org/structure/1ulf
https://www.rcsb.org/structure/1ww6
https://www.rcsb.org/structure/1ulg

110

111

112

113

114

115

116

117

118

119

5glu

1gan

6kxb

3oyw

3vko

3m3e

3wuc

3wgd

6kxa

1lww5

Tl-gal

Galectin-1

Galectin-3

Galectin-1

Galectin-8

Cyclocybe aegerita

galectin

Xenopus laevis

galectin-Va

Cyclocybe

cylindracea galectin

Galectin-3

Cyclocybe

cylindracea galectin

Ho. o_ .l on
. AN
/O\ O\\S/OH
HO” ™ oY e Y

S14

7.42

7.38

7.37

7.34

7.33

7.29

7.27

7.27

7.27

7.25


https://www.rcsb.org/structure/5glu
https://www.rcsb.org/structure/1gan
https://www.rcsb.org/structure/6kxb
https://www.rcsb.org/structure/3oyw
https://www.rcsb.org/structure/3vko
https://www.rcsb.org/structure/3m3e
https://www.rcsb.org/structure/3wg4
https://www.rcsb.org/structure/6kxa
https://www.rcsb.org/structure/1ww5

120

121

122

123

124

125

126

127

128

129

130

4y24

4bme

30y8

6l6a

5t7i

5t7s

3zxe

3t2t

6a63

5gze

6z6y

Galectin-1

Galectin-8

Galectin-1

Galectin-10

Galectin-8

Galectin-8

Galectin-7

Galectin-1

Galectin-13

Galectin-8

Galectin-8

HO HO
o)
HO” ~O OH
OH
HO
HO HO
o)
OH
HO” O
OH
HO
OH
o)
HO o]
o)

515

7.16

7.13

7.01

7.00

6.99

6.96

6.9

6.84

6.84

6.83

6.83


https://www.rcsb.org/structure/4y24
https://www.rcsb.org/structure/4bme
https://www.rcsb.org/structure/5t7i
https://www.rcsb.org/structure/5t7s
https://www.rcsb.org/structure/3zxe
https://www.rcsb.org/structure/3t2t
https://www.rcsb.org/structure/5gze
https://www.rcsb.org/structure/6z6y

131

132

133

134

135

136

137

138

139

140

141

3i8t

2rOh

6167

6l6b

4bmb

5t7t

6262

5vwg

6alt

4fqz

6164

OH s
HOW A LOu _~ o
Galectin-4 .
HO HO" OH
Ho OH
OH
HO, { ow

—~o_ om on®
HNQJ” .\‘ (o} -IOH
Fungal lectin CGL3 — 2 o—" ) 0

OHO o,.,Q_d HNJ<

Galectin-10 HO--

Galectin-10 HO@ .OH

HO™ ~O

' _OH
HO... Re
Galectin-8 ) o
HO” O
OH
. HO. OHO“/él
Galectin-8 on

. HO... O
Galectin-13 ) o
HO” O
Y
HO,
Galectin-8 H°77/(0 o
o _

HO... .0 -
Galectin-10 ) o
HO” O "

Ho,bi) i __OH
Galectin-8 )
HO (0] ?OH
H
Galectin-10 Ho..&
o OH

516

6.82

6.73

6.71

6.69

6.64

6.63

6.58

6.58

6.58

6.56

6.56


https://www.rcsb.org/structure/3i8t
https://www.rcsb.org/structure/6l67
https://www.rcsb.org/structure/6l6b
https://www.rcsb.org/structure/4bmb
https://www.rcsb.org/structure/5t7t
https://www.rcsb.org/structure/6a62
https://www.rcsb.org/structure/5vwg
https://www.rcsb.org/structure/6a1t
https://www.rcsb.org/structure/4fqz
https://www.rcsb.org/structure/6l64

142

143

144

145

146

147

148

149

150

151

152

153

3ap4

6l6c

6168

6qgrn

6264

1gkq

3ap7

3wgl

5gzf

6n3r

6ljr

5gz8

OH
HO. ~OH OH

Galectin-8 o
7o OH

HO
o}
: HO' ~10H
Galectin-10
HO  ©OH
HO ~ OH
Galectin-10 HO--
0 OH
HO
o}
; HO' OH
Galectin-10 Q
HO  ©OH
HO HO
Ho.. OO
Galectin-13 o on
HO” O
o
Ho, ~ OH
Galectin-10 HO
0 OH
HO
OH
; JOH
Galectin-8 :
o}
“oH
HO HO
*__OH
Cyclocybe HO.. -0
. . o}
cylindracea galectin HO” O OH
OH
HO
HO HO
Ho.. OO
Galectin-8 o on
HO” O
OH
HO
HO OH
Galectin-11 HO--
o] OH
HO
HO HO
Ho.. OO
Galectin-16 o oH
HO” O
OH
HO
HO HO
Ho.. OO
Galectin-8 o oH
HO” O
OH
HO

517

6.56

6.55

6.53

6.51

6.42

6.40

6.39

6.35

6.32

6.22

6.17

6.13


https://www.rcsb.org/structure/3ap4
https://www.rcsb.org/structure/6l6c
https://www.rcsb.org/structure/6l68
https://www.rcsb.org/structure/6qrn
https://www.rcsb.org/structure/6a64
https://www.rcsb.org/structure/3ap7
https://www.rcsb.org/structure/3wg1
https://www.rcsb.org/structure/5gzf
https://www.rcsb.org/structure/5gzg

154

155

156

157

5gzd

3afk

2zgm

3m3c

Galectin-8

Cyclocybe

cylindracea galectin

Cyclocybe

cylindracea galectin

Cyclocybe

cylindracea galectin

6.05

5.94

5.92

518


https://www.rcsb.org/structure/5gzd
https://www.rcsb.org/structure/3afk
https://www.rcsb.org/structure/2zgm
https://www.rcsb.org/structure/3m3c

Table S3. GlycanInsight-suggested carbohydrate ligands that bind to human Galectin-3.

ID GlyTouCan IUPAC Structure Target
1 Gal HO ~ OH Galectin-7;
Hoijg—ﬂ Galectin-10;
d  OH
HO Galectin-11
2 Glc HO,  OH Galectin-10;
Hoij% Tl-gal;
d  OH
HO
3 Man HO,  OH Galectin-10
HO
d  OH
HO
4 All Ho ~ OH Galectin-10
HO"‘Q
o OH
HO
5 Fuc HO  OH Galectin-10
-
0o
HO
6 Ara OH Galectin-10
e
HO ;O
OH
7 RIP OH Galectin-10
Ho,, A
Ho“'@
OH
8 G84224TW Gal(B1- oH oH Congerin |;
4)Glc(B1- /@: oM Congerin II;
o)
O OH Cyclocybe
OH
HO .
cylindracea
galectin;
Galectin-1;
Galectin-2;
Galectin-3;
Galectin-4;
Galectin-7;
Galectin-8;
Galectin-9;
Galectin-10;
Galectin-13;
Galectin-16;
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G45025VM

G61532BD

G91237TK

Gal(p1- oH oH
4)Fuc(al- HOI]»\O O
Ho” S0~ © OH
HO
Gal(B1- OH OH
OB Jéﬁa
HO” " ~07 " YoH
OH Oﬁ/NH
Gal(B1- o

3)GalNAc(al-

Gal(B1- OH _OH

3)GalNAc(B1- ”Oioiom
HO” >~ 0” ™" YoH

GalA(al-

Hi
2% on
- O, H
4)GalA(B1 OK/‘j\o,,go
N O
HO OH OH
OH oo
Gal3s(B1- on o
4)Gle(B1- HO.. A0 O-g”
) & ToH
HO” YO OH
OH
HO
© on OH
HN,, o) OH
HN (@) E/;LOH
/go Mo
HO _OH
HO. .
e
HO SN "0H
OH OH
HO _OH
HO. Ao
HO” s “OH
OH OH
Neu5Ac(a2-
HON HOO NH
- OH ),
3)Gal(p1 HO, O_ . A _OH OH
OGN 0N
2)6lc(p1- L o
HO” >0 (o G
OH OH 0% “OH
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Caenorhabditis
elegans galectin
LEC-6;
Galectin-2
Galectin-8

Cyclocybe
aegerita galectin;

Galectin-3

Galectin-2;

Galectin-9

Galectin-3

Cyclocybe
cylindracea
galectin;
Galectin-4
Galectin-3

Galectin-3

Galectin-1;

Galectin-3

Cyclocybe
cylindracea
galectin;
Galectin-3;
Galectin-9;

Galectin-8



26

27

28

29

30

31

32

33

34

35

G923237ZH

G00065MO

G03499BP

G28052FT

G60509JN

G81206JQ

G61399NC

G61459J1W

G473628BJ

G58896AZ

Neu5Ac(a2-
3)Gal(B1-
4)Glc(al-

Neu5Ac(a2-
3)Gal(B1-
4)GIcNAc(B1-

Gal(al-
3)Gal(B1-
4)GIcNAc(B1-

Gal(B1-
4)GIcNAc(B1-
2)Man(al-

GalA(al-
4)GalA(al-
4)GalA(B1-

GalNAc(al-
3)GalNAc(B1-
3)Gal(B1-

Fuc(al-
2)Gal(B1-
4)Glc(B1-

Fuc(al-
2)Gal(B1-
4)GIcNAc(B1-

GIcNACc(B1-
4)GIcNAc(B1-
4)GIcNAc(B1-

Gal(B1-
4)GIcNAc(B1-
3)Gal(p1-
4)Glc(B1-

dio _OH
| H
H \OH \OH
o/[ol 0 wOH A O
HNT >0 o) ""OH
o OH OH OH
HO\/O
HO_  HO_ _OH
A WOH_A__OH OH
oy o7y o
HO™ "’o" "0 ‘OH
OH O HN

Y g
OQ OHC?
HOQ d%

OH OH
Q 'OH
OHO

HN bH

):o

Ll Q@Z

H

H
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Tl-gal

Galectin-8

Galectin-2

Galectin-9

Galectin-3

Galectin-9

Galectin-4

Galectin-2

Fungal lectin

CGL3

Galectin-3;
Galectin-8;
Porcine
adenovirus 4 fiber

protein



36 G14632ZD Gal(p1-
4)GIcNAc(B1-
3)Gal(p1-
4)Glc(al-
Gal(B1-
4)GIcNAc(B1-
3)Gal(p1-
4)GIcNAc(B1-
Gal(p1-
3)GIcNACc(B1-
3)Gal(p1-
4)Glc(B1-
GalNAc(al-
3)[Fuc(al-
2)]Gal(p1-
4)GIcNAc(al-

37 G00058MO

38 G00049MO

39 G74303MH

40 G74353FF GalNAc(al-
3)[Fuc(al-
2)]Gal(B1-

4)GIcNAc(B1-

41 G19524AS GalNAc(al-
3)[Fuc(al-
2)]Gal(p1-
4)Glc(B1-

42 G48558GR Neu5Ac(a2-

3)[Gal(p1-
3)GalNAc(B1-

4)]Gal(B1-

4)Glc(B1-

43 G46055MA Gal(p1-

4)GIcNAc(B1-

3)Gal(p1-
4)GIcNAc(B1-

3)Gal(B1-
4)GIcNAc(B1-

HO
O q@g

HO

dio j/OH

HO, o A _OH_A_OLA
HNT > Yo" e “oH’

OH OH HN__O
Ao

\f

OH

OH

dif~ LOH OH
J H R R
HOJ/\OI o OHy OH OH
HO” > Yo" o o “OH
OH OH HN\fO OH
o~ O
HOW_O_ o A OH_A_ .OH
HNT > o™ e} “OH
OH HN__O
o .. [OIO f
HO™ ™" YOH
OH
dio _OH
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OH

OH

OH
HN Yo
OH A .OH
’/O\" "/OH
OH
OH

Galectin-3

Galectin-9

Galectin-3;

Tl-gal

Cyclocybe
cylindracea

galectin

Cyclocybe
cylindracea

galectin

Galectin-2

Galectin-3

Porcine
adenovirus 4 fiber

protein



44

G41327HW

Gal(p1-
4)GIcNAc(B1-
2)Man(al-
3)[Gal(p1-
4)GIcNAc(B1-
2)Man(al-
6)]Man(B1-
4)GIcNAc(B1-

OH
/  OH
OHO  )"OH OH
o
0 o o, OH
OH HN  OHO OH
0
OH
OH

Galectin-1

S24



Table S4. Glycaninsight-suggested carbohydrate-based ligands of human Galectin-3.

ID PubChem Name Structure Target
Galectin-1;
Olitigaltin; WOH F
1 73774610 Galectin-3;
(GB0139) N@
OH N=s\ Galectin-7
HO HO._
HO. _.OH
2 121493959 Compound 5 o © Galectin-3
= OH OH N=y\
HO\ HO\
HO, o o; \OH E Galectin-3;
3 121225588 TAZTDG
HO™ g "/N A Galectin-7
OH OH Nsy
HO
CI
4 122443390 GB-1107 /Q Galectin-3
Cl N
OH N=y
HO
o
5 134812702 Compound 2¢ Q Q Galectin-3
cl s NN
OH N=y
HO_ ~ HO
HO,_Aq ,O&OH F
6 133053961 Compound 36 F o SN N@ Galectin-3
F A OH OH N=y
0o
E
7 133107878 Compound 37 n Q . Galectin-3
F
8 154815575 Compound 19 F Galectin-3
OH N= N
F
O)\l;lH HO\;
HO A OH A WOH -
9 23585945 1kjr o ) . Galectin-3
‘0 N
H
HO OH g o}
£
OH
10 24776273 Compound 6 Galectin-7
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11

12

13

14

15

16

17

18

19

20

21

44561021

54751685

53392480

129009690

72199541

86223062

11168041

122172824

132535577

146025984

Compound 1

Compound 2

8VW

Compound 3

Compound 4

Compound L2

Selenolactose

TEN

Compound 12

P8J

P8G

H (o} "0 SN
OH OH
o) HO
OH ™
HN, O .l OH

3 OH
SoH
OH OH
HO, WO A~ _OH
‘/
HO' AR
\OHSe\
HO HO
Q
HO HO N*
SONON
HO” >0 "0
OH Oy _NH

526

Galectin-1;

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-3

Galectin-9

Galectin-3

Galectin-3

Galectin-3

Galectin-3



22

23

24

25

133107879

138753182

154573933

164575897

90G

EGZ

SZS

L4L

Galectin-8

Galectin-3

Galectin-8

Galectin-8




! 1" 1
SEQUENCE PLPGGVVPRMLITILGTVKPNANRIALDFQRGNDVAFHFNPRFNENNRRVIVCNTKLDNN
POSITION 13¢C 140 150 160 17

BINDING PROBABILITY

CONSERVATION IO m ooa 0 oo OIaTm e
SEQUENCE WGREERQSVFPFESGKPFKIQVLVEPDHFKVAVNDAHLLQYNHRVKKLNEISKLGISGDI
POSITION 190 200 210 ) 4

BINDING PROBABILITY

CONSERVATION B @3 B @ 808 08 @m 0om 0oeEm

Fig. S1 GlycanlInsight-predicted carbohydrate-binding pocket and experimentally identified carbohydrate-recognition domain
of human Galectin-3. (a) The X-ray crystal structure of carbohydrate-bound human Galectin-3 (PDB ID: 1a3k). Glycaninsight-
predicted carbohydrate-binding pocket is shown as a surface. Residues in the predicted pocket are shown as sticks. (b)
Sequence annotations of the predicted pocket. A blue bar chart indicates the carbohydrate-binding probability for each
residue. Conservation scores of residues are represented by transparency of red color; more conserved residues appear as

deeper red. The experimentally identified carbohydrate-recognition domain of human Galectin-3 is indicated by red arrows.

Secondary
binding
pocket

Fig. S2 GlycanlInsight-predicted and experimentally identified carbohydrate-binding pockets of the pig pancreatic a-amylase.
(a) Predicted carbohydrate-binding pockets of pig pancreatic a-amylase. Protein is shown in cartoon representation (UniProt
ID: PO0690; PDB ID: 1ua3). Predicted pockets are displayed in surface representation and marked with red circles. (b)
Carbohydrates bound to the catalytic pocket (active site) and secondary pockets of pig pancreatic a-amylase. Superposition
of three experimentally determined structures (PDB IDs: 3I12m, 1pig and 1ua3) indicates carbohydrate-binding pockets.

Protein is depicted in cartoon representation (UniProt ID: P00690; PDB ID: 1ua3). Carbohydrates are shown as sticks.
528



a b

Pocket ID Center(x, y, z)
@Pocket 1 45.276,14.279,52.12
POCKET1
Residue ID Residue Name Pocket Probability (0-1) @ Conservation (0-1) @
A20 K 1 0.784 0.0
A23 R 1 0.755 0.0
A26 Y 1 0.822 0.576
AS51 P 1 0.718 0.566
A124 R 1 0.786 0.65
A130 | 1 0.742 0.137
A131 K 1 0.798 0.365
A132 w 1 0.821 0.394
A133 N i 0.711 0.402
A135 K 1 0.818 0.164
A136 Y 1 0.771 0.079
C SEQUENCE GQKSNRKDYSLTMQSSVTVQEGMCVHVRCSFSYPVDSQTDSDPVHGYWFRAGNDISWKAP
POSITION @ 10 20 - 30 40 50 60
BINDING PROBABILITY
CONSERVATION E O O e O W ]
SEQUENCE VATNNPAWAVQEETRDRFHLLGDPQTKNCTLSIRDARMSDAGRYFFRMEKGNIKWNYKYD
POSITION C ' o T D ie 2 o e 80 90 = H0 0 1:°%:0 x 12
BINDING PROBABILITY
CONSERVATION || I | M 38 =l BT 8 T | 7
d ;DB'D Protein Name @ Ligand @ :::if;r;ent g’CkEt b
A
2df3 The structure of Siglec-? in Fomplex with alpha(2,3)/alpha(2,6) disialyl \’:Q/\ ) ",\B/:LY 488 1
lactotetraosyl 2-(trimethylsilyl)ethyl 'Q_Cf
32
?}m -
s
2hrl Siglec-7 in complex with GT1b 7 S 4.8 1

Fig. S3 Carbohydrate-binding pocket prediction and analysis of human Siglec-7 (PDB ID: 107v) by Glycaninsight. (a) An
interactive molecular viewer of the predicted carbohydrate-binding pocket on the query protein. The predicted pocket is
displayed as a surface and sticks. Users can rotate, zoom, and toggle individual residues. (b) Geometry and composition
information of the predicted pocket. The center coordinates of the pocket are presented. Residues in the pocket are listed
with carbohydrate-binding probabilities and conservation scores. (c) Sequence annotations of the predicted pocket. A blue
bar chart indicates the carbohydrate-binding probability for each residue. Conservation scores of residues are represented

by transparency of red color, with more conserved residues appearing as deeper red. (d) Putative binding ligands are

N3 ¢
;;}J( X

suggested for the predicted pocket, which are presented with their chemical structures and scores.
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a b

Pocket ID Center(x, y, z)
OPocket 1 -14.119,3.109, 32.648
BPocket 2 7.641,31.004,-4.83
POCKET1 POCKET2
Residue Residue Probability (0-1) Conservation (0-1)
ID Name Pocket @ ;)
B93 F 2 0.822 0.814
B 105 H 2 0.832 1.0
B 106 P 2 0.8 1.0
B 147 2 0.788 0.473
B 149 G 2 0.785 0.653
B 150 S 2 0.768 0.583
B 151 D 2 0.816 0.0
B 155 \ 2 0.766 0.651
B 197 R 2 0.691 1.0
C SEQUENCE TFSNKASEMAFGSHDTNLSNIKFRADSQNWDSTNSVGISWAESGRRCTLDNWQLLV
POSITION |s=2rasspas A ERE R 618 Qv G§90rnesons 7o 7 R T Prmann

BINDING PROBABILITY

CONSERVATION [HITTTIMTE T T B IITTTTETTTITITEO T IT AT IS S T r e,

d
PDBID : . Alignment Pocket
P N L
(<] Mook Natie © L Score @ DO
Mutant Streptomyces plicatus beta-hexosaminidase J M\K\A
1m03 - ™ 4,
£ (D313A) in complex with product (GlcNAc) ¥ S 5 2
Wildtype Streptomyces plicatus beta-hexosaminidase i W\f'\A
1mo01 . ; - o 4.4 2
m in complex with product (GlcNAc) A & -

Fig. S4 Carbohydrate-binding pocket prediction and analysis of Klebsiella phage KP34p57 capsular depolymerase (PDB ID:
8bke) by Glycanlinsight. (a) An interactive molecular viewer of the predicted carbohydrate-binding pocket on the query
protein. The predicted pocket is displayed as a surface and sticks. Users can rotate, zoom, and toggle individual residues. (b)
Geometry and composition information of the predicted pocket. The center coordinates of the pocket are presented.
Residues in the pocket are listed with carbohydrate-binding probabilities and conservation scores. (c) Sequence annotations
of the predicted pocket. A blue bar chart indicates the carbohydrate-binding probability for each residue. Conservation scores
of residues are represented by transparency of red color, with more conserved residues appearing as deeper red. (d) Putative

binding ligands are suggested for the predicted pocket, which are presented with their chemical structures and scores.
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b

Pocket ID Center(x, y, z)
BPocket 1 -25.32,19.13,-26.624
DOPocket 2 -32.29,12.314,-39.78
BPocket 3 -15.584,7.036, 1.199
POCKETA
Residue ID Residue Name Pocket Probability (0-1) @ Conservation (0-1) @
A441 w 1 0.575 0.0
A443 ¥ 1 0.611 0.0
A483 T 1 0.533 0.555
A484 R 1 0.538 0.477
A485 Y 1 0.567 0.378
POCKET3
Residue ID Residue Name Pocket Probability (0-1) @ Conservation (0-1) @
B441 w 3 0.651 0.0
B443 Y 3 0.735 0.0
B 449 R 3 0.587 0.0
B481 D : 0.627 0.0
8482 Y 3 0.7 0.0
B 483 T 3 0.658 0.0
B 484 R 3 0.712 0.0
B 485 Y 3 0.634 0.0
C SEQUENCE QLKVRIFGNVPIDTTIGDYTRYVVATDAAGNVNATQTEMGNAAVDKTSVNGQFKL
POSITION 70 ........ 80 ........ 90 ........ 100 ....... 110 ....... 120
BINDING PROBABILITY
CONSERVATION 11 oTTi EEEEEN
d PDBID  p  iein Name @ Ligand @ Alignment Pocket
o g Score @ DO
Hsa Siglec and Unique domains in complex with 3'sialyl- ) Uny
6x3 5 < z OOy 5.54 1
" N-acetyllactosamine trisaccharide 7% 42“/ g3
o
Sialic acid binding region of Streptococcus sanguinis SK1 A sk
6vt2 s =] YA 5:93 3
X adhesin bound to sTa J\}" 4 f
Sialic acid binding region of Streptococcus Sanguinis SK1 LNy
6vu6 , ' 03089 5.73 3
o adhesin bound to 3'sLn ~ %J Cx
Crystal structure of the SrpA adhesin from Streptococcus Y z,» k
5eq3 AP < . < . N\ 5.41 3
sanguinis with a sialyl galactose disaccharide bound «YLC, b

Fig. S5 Carbohydrate-binding pocket prediction and analysis of GspB (PDB ID: 5iuc) by GlycanInsight. (a) An interactive
molecular viewer of the predicted carbohydrate-binding pocket on the query protein. The predicted pocket is displayed as a
surface and sticks. Users can rotate, zoom, and toggle individual residues. (b) Geometry and composition information of the
predicted pocket. The center coordinates of the pocket are presented. Residues in the pocket are listed with carbohydrate-
binding probabilities and conservation scores. (c) Sequence annotations of the predicted pocket. A blue bar chart indicates
the carbohydrate-binding probability for each residue. Conservation scores of residues are represented by transparency of

red color, with more conserved residues appearing as deeper red. (d) Putative binding ligands are suggested for the predicted

pocket, which are presented with their chemical structures and scores.

S31



