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Figure S1. Glycan profiling of NC serum sialylated MUC1 with MY.1E12-overlay lectin microarray.

(A) Left, scan images of glycan profiling with MY.1E12-overlay lectin microarray of sialylated MUC1 0
(control), 2.5, 5, 10 uL of serum from normal control (NC). Right, platform of immobilized 43 lectins on the
lectin array slide. Lectins showing significant intensity are indicated in bold. (B) Signal intensities of 13 lectins
binding showing the significant signal intensities to serum sialylated MUCI from NC.
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Figure S2-1. Dot plots of 36 lectin profiles in NC and patients with hepatolithiasis and cholangiocarcinoma (CC) after MPA-normalization
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Figure S2-2. Dot plots of 36 lectin profiles in NC and patients with hepatolithiasis and cholangiocarcinoma (CC) after MPA-normalization
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Figure S3. Combinational analysis of WFA and WGA.
(A) Dot plot of WFA/WGA ratio in NC, hepatolithiasis, and CC patients. (B) ROC curve analysis of WFA

and WFA/WGA
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Figure S4. ROC curve of WFA-MY.1E12 ELISA, CA19-9, and
total-bilirubin in cohort 1 (opisthorchiasis without CC (n = 78)
and with CC (n = 78)).
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Figure S5. Serum level of WFA-sialylated MUCT in patients with CC, hepatolithiasis, and NC in cohort 2.
(A) Dot plot of serum WFA-MY.1E12 ELISA. (B) ROC curve analysis of serum WFA-MY.1E12 ELISA.
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Figure S6. Linear responsibility and reproducibility of WFA-MY.1E12 sandwich ELISA.
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(A) Standard curve of WFA-MY.1E12. (B) Correlation of different batches in ELISA.
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Figure S7. Correlation of WFA-sialylated MUC1 and other clinical indicators

WFA-MY.1E12 [OD450]

(CA19-9 and total bilirubin) in CC patients.

(A) CC in Thailand (cohort 1, n = 78). (B) CC in Japan (cohort 2, n = 33)
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Supplementary Table S1. The abbreviations and carbohydrate specificities of 43 lectins of lectin array
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Lectins

Origin

Binding specificity

O© 00 2 O W»n B~ W DN

—_
(=]

43

LTL
PSA
LCA
UEA-I
AOL
AAL
MAL
SNA
SSA
TJA-I
PHA-L
ECA
RCA120
PHA-E
DSA
GSL-II
NPA
ConA
GNA
HHL
ACG
BPL
TIA-II
EEL
ABA
LEL
STL
UDA
PWM
Jacalin
PNA
WFA
ACA
MPA
HPA
VVA
DBA

SBA
PTL-I
MAH
WGA

Lotus tetragonobus
Pisum sativum

Lens culinaris

Ulex europaeus
Aspergillus oryzae
Aleuria aurantia
Maackia amurensis
Sambucus nigra
Sambucus sieboldiana
Trichosanthes japonica
Phaseolus vulgaris
Erythrina cristagalli
Ricinus communis
Phaseolus vulgaris
Datura stramonium
Griffonia simplicufolia
Narcissus pseudonarcissus
Canavalia ensiformis
Galanthus nivalis
Hippeastrum Hybrid
Agrocybe cylindracea
Bauhinia purpurea
Trichosanthes japonica
Euonymus europaeus
Agaricus bisporus
Lycipersicon esculentum
Solanum tuberosum
Urtica dioica
Phytolacca americana
Artocarpas integliforia
Arachis hypogaea
Wisteria floribunda
Amaranthus caudatus
Maclura pomifera
Helix pomatia

Vicia villosa

Dolichos biflorus

Glycine max

Psophocarpus tetragonolobus

Maackia amurensis

Triticum aestivum

GSL-1A4 Griffonia Simplicifolia
GSL-1B4 Griffonia Simplicifolia

Fucal-3GleNAc, Sia-Le* and Le*
Fucal-6GlcNAc and a-Man

Fuca1-6GlcNAc and a-Man , a-Glc
Fucal-2LacNAc

Terminal a-Fuc, Sia-Le*and Le*

Terminal a-Fuc, Sia-Le*and Le*
Siaa2-3Gal

Siaa2-6Gal/GalNAc

Siaa2-6Gal/GalNAc

Siaa2-6Galf1-4GlcNAcB-R

Tri-and tetra-antennary complex oligosaccharides
Lac/LacNAc

Lac/LacNAc

NA,; and bisecting GIcNAc

(GIcNAc),, polyLacNAc and LacNAc (NA;, NA,)
Agalactosylated N-glycan

Non-substituted o.1-6Man

al-6Man (inhibited by presence of bisecting GIcNAc)
Non-substituted a.1-6Man

Non-substituted a.1-6Man

Siaa2-3Galp1-4 GlcNAc

Galp1-3GalNAc and NA;, NA4

Fuca1-2Gal, -GalNAc > NA3, NA4

Galal-3[Fuc al1-2 Gal] > Gal a.1-3 Gal
Galp1-3GalNAcao-Thr/Ser (T) and sialyl-T
(GIcNAc)n and polyLacNAc

(GleNAc)n and polyLacNAc

(GleNAc)n and polyLacNAc

(GIcNAc)n and polyLacNAc
Galp1-3GalNAcao-Thr/Ser (T) and GaINAca-Thr/Ser (Tn)
GalB1-3GalNAca-Thr/Ser (T)

Terminal GalNAc (e.g., GaINAcB1-4GIlcNAc)
Galp1-3GalNAcao-Thr/Ser (T)
Galp1-3GalNAca-Thr/Ser (T) and GaINAca-Thr/Ser (Tn)
Terminal GalNAc

a-, p-linked terminal GaINAc and GaINAca-Thr/Ser (Tn)
GalNAca-Thr/Ser (Tn) and GaINAca1-3GalNAc
Terminal GalNAc (especially GaINAca1-3Gal)
a-GalNAc and Gal
Siaa2-3Galp1-3[Siaa2-6GalNAc]a-R

(GlcNAc)n and multivalent Sia

a-GalNAc, GalNAca-Thr/Ser (Tn)

a-Gal

Data are compiled from the Lectin frontier Database (LfDB; http://riodb.ibase.aist.go.jp/remg/glycodb/LectinSerch).



Supplementary Table S2.

Comparison of glycan profiling methods on MUC1

References

Mass spectrometry

Antibody microarray

Lectin microarray
(adapted in this study)
Lectin-antibody ELISA
(adapted in this study)

Determination of the detailed Sample volume
glycan structure required for analysis*
Yes Not detectable”
No 20-120 uL
No 5uL
No 20 uL

Storr SJ, et al. (1)

Yue T, et al. (2), Chen S, et al. (3),
Chen K, et al. (4), Cao Z, et al.(5)

*Sample volume required to obtain the glycan profile with 20 lectins on serum MUCI from normal control (Ref. 37)

**Mass spectrometry was not applicable due to low amounts of serum MUCI in normal control.

1 Storr, S. J. et al. Glycobiology. 18 (6), 456-462, (2008)

2 Yue, T. et al. Mol Cell Proteomics. 8 (7), 1697-1707, (2009)
3 Chen, S. et al. Nat Methods. 4 (5), 437-444, (2007)

4 Chen, K. et al. J Proteome Res. 12 (3), 2630-2640, (2013)

5 Cao, Z.; et al. Anal Chem. 85 (3), 1689-1702, (2013)
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Supplementary Table S3-1 Relative signal intensities of all lectins.

Lectins

Norma control (N = 48)

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
LTL 0.0 0.0 0.0 1.4 0.0 1.3 0.0 21 00 03 28 00 05 0.0 1.0 1.3 25 07 0.0 0.0 0.0 16 24 06 00 37 23 00
PSA| 0.0 1.0 00 05 00 0.9 0.0 1.4 00 0.7 06 0.0 1.0 00 20 13 25 04 00 06 00 26 24 1.2 1.7 43 23 03
LCA| 0.0 1.0 0.0 0.0 00 04 00 0.7 00 0.7 1.7 0.0 05 0.0 16 04 21 0.4 0.0 1.0 0.0 1.0 24 1.2 06 43 1.8 0.6
UEA-I 6.1 157 236 39 40 34 1.7 264 158 238 33 67 43 67 33 26 35 47 0.8 16.8 1.8 42 35 227 218 59 7.0 159
AOL 0.0 0.0 1.1 1.0 00 04 00 4.2 0.0 0.0 0.0 0.0 0.0 0.0 16 0.0 0.0 1.4 04 58 0.6 10 24 116 6.1 21 29 741
AAL 88 182 176 39 20 21 06 250 9.2 21 33 22 24 12 23 22 1.1 36 28 87 29 37 35 209 173 43 58 13.0
MAL| 48 35 44 24 5.1 43 41 6.3 54 42 61 4.4 57 55 52 47 60 47 43 42 47 26 59 58 45 59 53 49
SNA| 0.7 4.0 33 34 40 47 5.2 56 43 35 39 00 38 3.0 39 47 46 39 35 39 29 37 47 47 39 43 47 36
SSA| 00 45 44 39 156 26 29 42 38 21 1.7 00 29 21 26 30 3.2 3.9 08 3.9 09 31 35 29 45 27 23 36
TJA-I 34 25 0.5 1.0 30 26 1.7 35 27 1.7 28 00 24 1.2 23 1.7 25 29 0.8 1.6 1.2 16 4.1 2.3 1.7 1.6 2.9 1.6
PHA-L| 0.7 1.5 0.0 14 00 09 1.7 21 0.0 1.4 1.7 00 1.4 03 16 04 04 25 0.0 1.0 06 0.0 1.8 0.0 06 0.0 06 03
ECA[ 34 40 05 24 0.5 1.7 00 49 22 1.7 22 18 43 27 23 26 35 25 08 26 15 05 24 1.7 28 1.1 1.8 1.6
RCA120| 286 20.7 203 164 232 129 163 215 223 163 139 1.6 148 185 121 116 148 100 177 181 204 141 194 238 151 234 164 224
PHA-E 54 51 0.5 1.9 1.5 241 06 21 22 1.7 22 0.9 3.3 1.5 1.3 22 21 1.4 1.6 1.6 1.5 16 24 1.7 28 1.1 0.6 1.6
DSA| 170 96 82 101 152 52 76 139 163 6.9 7.2 6.7 7.2 8.2 36 34 64 65 87 638 7.1 58 82 99 6.7 53 53 88
GSL-II 0.0 0.0 0.0 1.0 0.0 0.9 00 0.7 0.0 0.0 06 0.0 0.0 0.0 16 04 04 0.0 00 03 0.0 0.0 1.8 00 1.1 3.2 23 00
NPA| 0.0 1.5 0.0 1.4 0.0 0.9 0.0 21 00 03 1.7 00 0.0 0.0 16 09 14 07 0.0 1.0 00 00 24 00 1.1 4.3 23 03
ConA| 27 25 00 24 1.0 3.9 06 49 22 3.1 28 22 3.8 1.5 3.3 1.7 1.1 2.9 0.0 1.3 1.2 21 35 06 28 48 3.5 1.0
GNA| 00 20 0.0 1.4 0.0 21 0.0 21 00 0.7 06 0.0 1.0 00 20 00 0.7 36 0.0 1.0 0.0 0.0 1.8 0.0 1.1 3.2 1.8 0.0
HHL 14 05 0.0 1.0 0.0 1.7 00 0.7 00 0.7 0.0 0.0 0.0 12 20 09 28 43 0.0 1.0 06 00 29 06 1.7 32 23 1.0
BPL| 476 394 434 348 323 369 331 472 397 503 450 511 493 215 285 207 269 179 244 345 383 267 312 233 229 229 263 386
TJA-II| 524 404 291 246 187 180 157 465 228 250 222 356 244 300 118 112 124 219 252 365 289 251 200 384 480 19.7 246 438
EEL| 122 45 05 87 5.1 21 06 49 0.5 14 39 40 841 94 26 39 3.2 75 63 29 1.2 00 47 23 3.4 1.1 8.2 1.0
ABA| 558 53.0 495 498 465 532 512 500 495 552 306 418 383 470 489 427 371 577 492 516 546 382 388 465 447 479 532 50.6
LEL| 85.0 717 962 976 828 588 61.6 1104 96.7 757 1183 1022 108.6 1079 70.2 496 86.6 373 846 848 826 59.7 776 837 682 660 614 799
STL| 816 646 89.6 957 843 56.7 628 1042 886 69.8 1150 98.7 1048 988 695 659 936 484 866 771 796 634 788 919 872 729 725 821
UDAl 129 76 27 68 45 56 1.7 97 54 49 39 22 6.2 24 33 0.0 04 0.0 00 23 1.5 00 41 23 22 0.0 23 26
PWM 34 25 0.0 1.9 0.5 1.7 00 28 22 24 0.6 1.3 38 03 20 1.7 0.0 1.4 0.0 1.0 06 0.0 35 00 1.7 00 1.2 0.6
Jacalin| 898 975 857 831 717 760 663 708 701 740 739 760 646 791 843 763 862 735 764 803 832 764 947 831 86.0 100.5 97.7 80.8
PNA[ 0.0 20 00 29 00 34 0.0 21 0.0 1.4 06 0.0 1.9 00 36 00 00 0.0 0.0 1.6 00 0.0 35 00 22 27 29 00
WFA| 265 202 220 164 16.7 137 9.9 292 179 177 244 284 282 342 141 95 170 M5 185 255 236 11.0 229 198 274 128 246 24.0
ACA| 354 343 30.2 329 247 335 227 319 266 330 317 338 344 318 384 289 254 312 283 284 363 340 482 326 358 420 433 357
MPA| 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
HPA| 6.8 9.1 05 43 00 124 122 56 00 132 167 00 43 00 59 26 1.8 07 0.0 1.9 7.1 99 129 00 45 128 4.1 23
VVA| 0.0 1.5 0.0 1.4 0.0 3.0 00 28 0.0 1.4 1.1 0.0 1.4 00 1.3 00 0.0 0.0 0.0 1.0 0.0 0.0 35 00 1.7 0.0 0.0 0.0
DBA[ 0.7 25 00 43 00 34 00 35 00 35 44 00 33 03 36 00 1.1 1.1 0.0 1.6 0.6 1.0 53 06 34 21 23 00
SBA| 00 741 00 29 0.0 21 0.0 4.9 0.0 35 06 00 24 09 33 00 0.0 0.0 00 6.5 09 0.0 53 0.0 56 0.0 4.1 5.5
GSL-I 4.1 1.5 00 7.7 05 34 00 35 00 35 28 00 62 36 49 00 00 36 0.0 1.0 00 00 47 00 22 0.0 4.1 0.0
PTL-I 0.0 1.0 0.0 1.4 0.0 21 00 28 0.0 1.0 06 0.0 1.0 0.0 1.3 00 00 0.7 00 06 0.0 0.0 1.8 0.0 1.1 0.0 1.2 0.0
MAH| 204 17.7 137 208 131 155 157 257 158 184 194 169 211 15 138 108 102 86 94 87 106 141 229 122 156 144 170 136
WGA| 238.1 177.8 1929 182.6 179.3 156.2 191.3 217.4 187.0 137.8 195.6 174.2 156.5 100.9 122.3 165.5 130.0 130.8 156.7 97.7 113.6 192.1 241.8 170.3 201.1 2059 228.7 130.2
GSL-1A4| 41 25 00 3.9 00 3.0 0.0 21 0.0 31 50 09 48 06 20 00 00 0.7 00 06 03 00 47 00 28 00 4.1 0.0
GSL-1B4 0.7 20 00 34 0.0 21 0.0 21 05 21 2.8 18 48 09 1.3 0.0 0.0 0.0 00 03 00 00 29 00 22 0.0 29 00

The values are the medians after MPA-normalization (%).
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Supplementary Table S3-2 Relative signal intensities of all lectins.

Lectins Norma control (N = 48) Benign disease (N = 40)
30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 438 1 2 3 4 5 6 7
LTL 0.0 0.9 0.5 0.0 0.6 0.3 0.3 0.4 2.5 0.0 2 0.0 1.2 0.7 0.8 0.0 1.2 0.4 1.6 0.0 0.9 0.0 0.0 0.4 0.0 0.0
PSA 1.7 0.9 1.5 0.5 1.0 0.0 0.3 1.1 2.9 0.4 2 0.0 1.6 0.7 0.8 0.0 1.8 0.8 2.1 0.0 0.0 0.0 0.9 1.3 1.1 0.0
LCA 0.6 0.0 1.5 0.0 0.3 0.5 0.3 0.8 2.1 0.0 2 0.0 1.2 0.7 0.0 0.0 1.5 0.0 2.1 0.0 0.0 1.0 04 1.7 1.7 0.0
UEA-I 29 216 143 1.3 6.5 214 2.3 7.6 3.3 57 9 147 2.0 259 43 257 4.6 1.5 16.5 3.9 4.3 27.3 3.4 0.4 0.0 2.4
AOL 1.2 8.7 6.6 0.3 1.0 8.4 0.7 1.9 2.5 0.0 57 1.6 8.8 0.8 7.8 2.1 0.0 7.4 0.0 0.9 0.0 2.1 0.0 0.0 0.3

AAL 47 17.0 1338 1.8 6.1 150 20 42 33 27
MAL 47 46 36 47 5.2 50 40 53 33 53
SNA 47 46 36 53 42 53 40 34 33 34
SSA 35 55 36 21 23 42 23 1.1 2.9 1.5
TJA-I 23 28 26 24 23 1.3 1.3 1.9 1.7 1.5
PHA-L 06 0.0 1.5 05 1.6 1.1 1.0 0.0 1.3 0.0
ECA 35 14 20 21 2.9 1.8 1.7 1.1 29 27
RCA120 215 211 163 211 355 232 170 205 113 179 15
PHA-E 29 18 26 1.3 19 08 07 04 21 1.5
DSA 76 83 71 87 126 111 50 76 1.7 9.9
GSL-II 0.0 0.0 1.5 00 1.0 038 00 00 25 00
NPA 06 0.0 1.0 . . . . . .
ConA 23 1.4 3.1 05 26 1.1 17 08 25 038
GNA 06 0.0 1.0 . . . . . .
HHL 1.2 00 20 03 1.0 038 0.7 1.1 29 00
BPL 238 248 179 311 490 301 270 235 151 252
TJA-Il 349 385 219 142 377 282 147 299 84 229
EEL 58 00 20 03 65 1.1 1.0 42 1.7 73
ABA 413 404 505 615 510 56.7 457 519 469 435
LEL 936 1124 76,5 79.7 1252 784 657 792 439 821 . . . . . . . . . . . . . . .
STL 107.6 113.8 852 89.2 1197 821 700 898 544 977 657 645 478 1075 810 899 899 648 686 113.0( 731 677 923 463 531 731 106.7
UDA 35 0.0 3.1 0.8 35 29 1.7 1.1 2.5 1.9 35 00 16 6.1 43 28 30 08 21 0.0 3.0 0.0 3.0 8.7 2.8 0.9 1.3
PWM 1.2 0.0 36 08 1.9 1.1 1.3 00 1.7 08 1.2 0.0 20 41 3.1 0.0 1.8 1.1 2.1 0.0 3.0 0.0 1.3 0.4 0.0 0.6 0.6
Jacalin 814 80.7 847 828 790 776 740 773 741 76.0 701 751 711 728 702 69.7 750 720 793 825 906 903 803 904 927 872 786
PNA 1.2 00 20 0.0 1.0 0.0 1.0 0.0 38 00 26 00 40 00 16 05 24 00 3.2 0.0 1.7 0.0 2.6 3.5 0.0 0.3 3.2
WFA 256 229 199 177 468 253 157 231 117 233 185 185 134 259 236 289 250 6.8 207 201 226 287 373 118 6.2 287 380
ACA 372 271 311 282 332 277 307 337 335 313 331 313 348 313 353 330 390 314 324 273] 393 353 326 367 316 290 470
MPA 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0{ 100.0 100.0 100.0 100.0 100.0 100.0 100.0
HPA 29 00 20 111 1.9 00 77 04 46 00 8.2 0.0 55 0.0 19 00 143 27 21 0.0 3.0 20 202 214 429 194 342
VWA 06 0.0 1.5 00 1.3 00 1.0 00 25 00 1.2 00 20 0.0 16 00 21 0.0 16 0.0 0.9 0.0 1.7 1.7 0.0 0.0 1.0
DBA 35 00 46 05 26 00 23 00 42 0.0 3.2 0.0 36 00 3.1 00 64 19 43 00 1.7 0.0 6.4 35 0.0 21 7.7
SBA 23 0.0 15 05 26 1.1 20 00 29 0.0 3.2 04 28 27 27 09 49 00 48 00 21 1.3 6.9 3.1 0.0 0.9 4.5
GSL-I 35 00 1.5 00 1.9 00 17 00 25 08 26 00 28 00 39 00 27 00 16 0.0 47 0.0 4.7 3.1 0.0 0.9 3.5
PTL-I 1.7 0.0 05 0.0 1.0 0.0 03 00 21 0.0 1.2 00 20 0.0 16 00 09 00 21 0.0 1.7 0.0 1.3 22 0.0 0.0 0.0
MAH 192 110 102 87 139 90 100 87 138 115 135 87 123 136 194 78 134 95 144 10| 192 M7 12 1563 226 125 188
WGA 2471 156.0 185.2 100.8 93.9 105.8 122.7 130.3 160.3 155.7 113.8 136.6 142.7 198.6 143.8 111.9 95.1 164.0 158.0 181.8| 157.7 1453 116.3 171.2 2141 794 119.8
GSL-IA4 47 0.0 1.0 0.0 19 00 20 00 29 04 29 00 28 00 54 00 3.7 00 21 0.0l 43 0.0 3.9 3.1 0.0 0.3 1.6
GSL-1B4 35 0.0 05 00 23 00 0.7 0.0 0.8 0.0 1.2 00 24 14 43 00 1.2 0.0 21 0.0 3.8 0.0 1.7 1.7 0.0 0.0 0.3
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Supplementary Table S3-3 Relative signal intensities of all lectins.

Lectins

Benign disease (N = 40)

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
LTL 0.0 0.0 0.3 0.0 0.0 0.0 0.5 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.5 0.0 0.0 0.0 0.0 4.9 2.8
PSA 1.2 0.0 0.3 0.0 1.1 1.8 3.7 0.0 0.0 1.1 0.0 0.0 0.8 0.6 0.0 0.0 1.1 1.1 1.4 0.0 1.6 0.0 0.0 5.3 0.5
LCA 1.2 0.0 0.0 0.0 1.7 1.3 2.7 0.0 1.1 1.9 0.0 0.0 0.4 0.6 0.0 0.0 0.5 1.1 1.9 0.0 1.1 0.0 0.0 4.1 0.9
UEA-I 23 3.7 1.7 415 29 1.8 122 4.6 1.7 2.6 22 0.0 1.5 0.0 0.8 6.1 1.1 0.8 33 71 3.8 0.0 1.3 6.5 3.8
AOL 0.6 5.4 0.6 0.8 34 0.0 0.5 0.9 0.0 22 0.0 0.0 1.2 0.0 0.0 0.8 0.5 0.4 0.0 0.0 0.0 0.0 0.0 24 1.9
AAL 0.6 6.4 08 234 34 3.1 13.8 1.4 1.1 2.2 1.1 0.4 0.8 0.6 25 3.6 2.6 1.9 7.5 4.0 3.8 10.2 1.7 2.0 2.8
MAL 2.9 4.3 3.1 52 4.6 4.8 4.8 40 150 3.7 2.8 22 3.5 3.0 8.3 4.9 2.6 2.7 8.5 6.6 3.8 08 113 7.3 4.7
SNA 0.6 1.1 23 2.8 5.1 5.3 5.9 2.9 5.6 3.7 3.9 2.6 2.7 3.0 3.7 24 3.2 0.0 75 25 43 55 21 4.1 33
SSA 0.6 0.5 1.1 7.3 5.1 4.8 5.3 4.3 4.4 22 34 0.0 1.5 3.0 3.7 1.6 2.6 0.8 5.7 3.0 3.2 6.3 0.4 2.9 3.3
TJA-I 2.3 3.2 0.3 0.4 4.6 3.5 3.2 0.3 3.3 1.5 0.6 0.0 0.4 1.8 21 0.8 1.6 1.9 3.8 0.0 3.2 2.3 0.8 1.6 1.9
PHA-L 0.6 0.5 0.6 0.0 2.3 0.0 0.5 0.3 0.0 1.1 0.0 0.0 1.2 0.0 0.0 0.4 1.1 1.1 0.0 0.0 0.5 0.0 0.0 0.8 1.4
ECA 1.2 21 0.8 1.2 4.0 1.3 21 1.4 6.6 3.0 1.1 0.4 1.2 1.2 1.2 1.2 1.6 0.8 0.9 1.0 1.6 0.0 0.4 2.0 2.8
RCA120 9.8 186 88 206 234 311 19.7 228 217 204 258 185 112 2683 194 194 185 126 387 217 204 336 176 86 103
PHA-E 2.3 4.3 0.3 0.0 5.7 2.6 21 0.9 3.9 1.9 1.7 0.4 1.9 3.6 1.2 0.0 2.6 1.5 2.8 0.0 1.6 0.8 1.3 1.6 1.9
DSA 46 144 25 89 154 167 101 127 100 164 7.9 7.3 54 133 128 1.3 101 7.3 75 182 8.1 16.4 6.7 2.9 7.0
GSL-II 1.2 0.0 0.3 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.5 0.8 0.0 0.0 0.5 0.0 0.0 9.0 1.4
NPA 1.2 0.0 0.3 0.0 1.1 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.1 0.0 0.0 1.6 0.0 0.0 6.5 0.9
ConA 2.9 0.0 0.6 2.0 2.9 3.5 3.7 0.6 0.0 1.5 0.0 0.0 0.8 4.2 1.2 0.4 21 2.3 5.7 1.5 2.7 1.6 00 1.4 2.3
GNA 0.6 0.0 0.3 0.0 1.1 0.4 3.2 0.0 0.0 1.1 0.0 0.0 0.4 0.6 0.0 0.0 0.5 1.9 0.5 0.0 2.2 0.0 0.0 8.2 0.9
HHL 0.6 0.0 0.3 0.0 1.1 22 3.2 0.3 0.0 1.5 0.0 0.0 0.8 1.2 0.0 0.0 21 1.1 0.9 0.0 22 0.0 0.0 6.9 1.4
BPL 376 415 319 798 451 461 335 373 400 39.0 421 151 232 416 409 425 180 33.0 344 581 403 586 146 445 225
TJA-IIl 312 569 186 71.0 474 544 399 364 233 260 404 142 162 380 463 433 180 310 594 535 414 664 126 282 376
EEL 2.9 8.0 0.3 1.6 4.0 22 3.7 7.8 1.1 8.9 1.1 0.0 3.1 1.8 0.4 0.4 21 1.1 123 13.6 27 0.8 0.0 1.6 6.1
ABA 439 638 455 383 566 618 53.7 520 544 561 455 509 448 428 479 437 508 556 575 384 516 438 569 347 502
LEL 376 606 46.6 1262 749 588 527 749 556 625 56.7 483 514 886 1025 1000 635 414 939 1273 468 586 406 99.2 69.0
STL 428 612 483 1089 657 570 495 66.2 561 725 522 509 494 753 901 90.7 598 387 840 1253 452 594 414 865 695
UDA 4.0 6.9 0.6 44 120 8.3 9.6 0.9 3.3 3.7 6.7 0.0 1.2 9.6 5.4 0.8 2.6 7.3 127 6.6 9.1 8.6 0.0 0.8 1.9
PWM 0.0 0.0 0.3 0.4 29 0.0 1.1 0.9 0.0 3.3 0.0 0.0 1.2 0.6 0.0 0.4 1.1 1.1 0.0 0.0 3.2 0.0 0.4 0.0 2.8
Jacalin 873 963 720 798 806 1053 1069 775 806 844 1079 89.7 838 103.0 1079 806 889 958 1259 773 1172 992 858 755 892
PNA 4.0 0.0 1.4 0.0 1.7 0.0 4.3 0.0 0.0 1.1 0.0 0.0 2.3 1.8 0.0 0.0 21 1.1 0.5 0.0 4.3 0.0 0.0 1.2 2.8
WFA 110 154 206 488 177 202 223 194 94 275 157 6.9 89 187 145 385 111 123 212 288 204 320 54 249 164
ACA 399 314 305 407 354 390 426 283 306 301 348 267 282 392 351 356 302 330 406 394 489 313 268 331 347
MPA 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
HPA  37.0 5.3 7.1 44 446 268 138 0.0 428 1.1 18.5 2.6 73 157 347 291 79 203 3.3 20 435 46.1 25 367 4.2
VVA 1.2 0.0 0.8 0.0 1.1 0.0 1.6 0.0 0.0 0.4 0.0 0.0 0.4 1.8 0.0 0.0 21 0.4 0.0 0.0 1.1 0.0 0.0 0.8 2.8
DBA 35 0.0 25 0.8 5.7 0.4 4.3 0.0 1.7 1.1 1.1 0.0 2.7 24 1.2 1.6 4.2 34 0.0 0.0 8.1 1.6 0.0 24 2.8
SBA 1.7 0.0 25 8.9 4.6 1.8 5.9 0.9 0.0 3.7 22 0.0 1.9 3.6 1.2 4.9 2.6 1.1 0.5 0.5 8.6 9.4 0.0 1.6 23
GSL-I 1.7 2.7 1.4 0.0 34 1.3 4.3 0.6 0.0 22 0.0 0.0 2.3 24 0.8 0.4 2.6 2.7 4.2 5.6 6.5 0.0 0.0 1.6 4.7
PTL-I 1.7 0.0 0.8 0.0 1.1 0.0 0.5 0.0 0.0 0.7 0.0 0.0 1.5 0.0 0.0 0.0 3.2 1.1 0.0 0.0 1.6 0.0 0.0 0.4 1.9
MAH 191 16.5 85 214 1741 162 197 1.0 172 123 140 65 135 217 157 150 16 119 217 177 129 102 75 245 164
WGA 2127 1989 749 1343 2034 163.2 203.7 827 1928 1164 2163 1504 1243 203.6 1554 1356 1942 1441 186.8 169.7 163.4 246.1 149.4 140.0 155.4
GSL-1A4 2.9 0.5 2.0 0.0 4.6 0.0 1.6 0.3 0.0 22 0.0 0.0 2.7 3.0 0.8 2.0 4.2 23 2.4 3.5 3.2 0.0 0.0 2.9 5.6
GSL-1B4 1.2 0.0 0.8 0.0 1.7 0.0 1.6 0.9 0.0 3.0 0.0 0.0 1.9 0.6 0.0 0.0 2.6 0.8 0.5 1.0 2.2 0.0 0.0 0.0 4.2




Supplementary Table S3-4 Relative signal intensities of all lectins.

Lectins

Benign disease (N = 40)

Cholangiocarcinoma (N = 33)

3 34 35 36 37 38 39 40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
LTL 0.0 0.4 0.0 0.7 0.0 0.3 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 1.2 0.0 0.5 0.0
PSA 0.0 0.8 0.0 2.0 0.0 0.0 1.6 2.1 0.4 0.0 2.8 1.4 0.9 0.0 0.0 0.0 0.0 0.5 0.0 0.0 21 0.0 0.7 0.0
LCA 0.0 0.8 0.0 1.3 0.0 0.0 1.1 0.8 0.4 0.7 3.3 0.5 1.2 0.0 0.0 0.0 0.0 0.5 0.0 0.6 1.5 0.0 0.7 0.0
UEA-I 8.1 5.4 2.0 4.0 0.0 24 1.6 0.0 0.4 27.0 2.8 0.9 121 13.5 26.4 51.2 12.2 6.5 0.0 0.6 254 58.6 3.2 0.7
AOL 1.6 0.4 0.7 0.7 0.0 0.7 0.5 0.0 0.4 1.0 1.1 0.0 1.2 0.0 3.6 0.9 0.5 8.2 0.0 0.0 10.3 0.0 1.5 0.2
AAL 4.9 1.7 24 6.7 0.0 0.7 2.7 0.0] 145 25.1 5.8 1.9 13.9 6.3 10.4 191 1.0 1.4 0.0 0.9 15.0 21.2 3.2 0.9
MAL 4.9 5.0 4.8 54 1.5 3.8 27 5.8 4.1 52 6.1 4.7 4.4 2.1 5.8 7.9 71 9.3 0.4 0.9 5.9 3.5 4.9 4.0
SNA 54 3.3 3.1 6.7 35 2.0 1.1 25 1.7 3.9 7.2 0.0 3.8 1.0 3.3 1.9 0.5 3.8 0.0 2.0 3.2 0.0 3.0 24
SSA 6.5 2.9 27 4.7 1.0 1.0 1.6 21 1.1 6.6 5.3 0.9 6.5 0.7 5.8 6.0 0.5 3.8 0.4 1.2 5.0 23 2.7 24
TJA-I 3.8 2.1 0.3 5.4 0.5 0.7 2.7 2.1 0.6 2.2 3.6 1.4 3.6 1.4 0.0 0.0 0.0 1.6 0.0 0.6 0.6 0.0 2.7 0.4
PHA-L 1.1 1.7 0.3 2.0 0.0 1.0 1.1 0.0 1.1 0.7 0.3 1.4 1.5 0.0 0.0 0.0 0.0 1.6 0.0 0.9 1.2 0.0 6.4 0.4
ECA 2.7 25 1.4 2.7 0.0 2.0 1.1 0.0 0.0 2.0 1.1 0.0 2.7 2.8 4.1 1.9 1.0 4.4 0.0 0.6 29 1.7 2.6 1.3
RCA120 357 175 246 268 146 72 141 12.0 9.1 37.1 11.9 1.4 225 212 37.6 26.0 3.0 37.3 9.4 10.7 19.8 31.9 19.5 1.1
PHA-E 3.8 2.1 0.7 34 0.0 1.0 2.7 04| 104 1.7 25 24 3.3 1.4 1.1 0.0 1.0 1.4 0.0 0.3 1.5 0.6 3.2 0.2
DSA 232 71 143 1241 6.1 3.8 9.2 7.5 3.9 14.5 6.6 71 15.1 10.4 1.5 4.2 1.0 22.6 53 4.6 9.1 16.2 8.1 7.3
GSL-II 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.8 0.5 0.3 0.0 0.0 0.0 0.0 0.3 0.0 0.3 1.5 0.0 54 0.0
NPA 0.0 1.3 0.0 0.7 0.0 0.0 0.5 0.0 0.0 0.2 0.8 0.5 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 4.7 0.0
ConA 2.2 2.1 0.0 4.0 0.0 0.0 2.2 0.0 3.7 1.2 2.8 24 3.0 0.3 1.6 0.9 0.0 3.0 0.0 0.3 24 0.0 3.9 0.4
GNA 0.0 0.8 0.0 2.0 0.0 0.0 0.5 0.0 0.2 0.5 1.4 0.5 0.9 0.0 0.0 0.0 0.0 0.3 0.0 0.0 1.5 0.0 3.4 0.0
HHL 0.5 1.7 0.0 34 0.0 0.0 0.5 0.0 0.9 0.7 1.1 0.9 0.9 0.0 0.5 0.0 0.5 0.5 0.0 0.0 29 0.0 3.9 0.7
BPL 584 36.7 334 423 283 222 503 411 227 76.9 57.1 28.0 325 573 50.5 78.6 59.9 64.3 43.8 43.2 431 92.8 51.5 37.6
TJA-IlL 703 292 331 537 343 215 438 307 173 82.6 48.5 32.7 414 56.6 33.0 67.4 9.6 38.4 17.4 25.9 55.5 97.4 44.8 31.4
EEL 22 7.9 0.0 4.0 0.5 0.7 54 1.2 0.6 0.5 3.6 24 2.4 1.4 0.5 0.0 1.2 1.4 0.0 0.9 27 0.0 3.0 0.2
ABA 459 396 618 329 586 478 459 56.4| 639 63.9 44.0 59.7 63.6 47.6 46.7 33.5 1.7 64.9 24.5 26.8 54.9 45.8 51.2 55.5
LEL 1124 1108 959 591 343 648 670 656 173 1025 54.3 40.8 65.7 851 1074 163.3 190.2 108.2 98.1 77.5 66.4 122.6 70.7 61.7
STL 1178 1046 86.0 617 333 717 605 622 134 1032 63.7 39.3 66.3 79.2 1005 1405 215.2 94.3 98.5 77.8 80.5 1229 70.0 58.4
UDA 1.1 21 07 174 25 0.7 9.2 1.7 1.3 10.3 7.5 8.5 15.1 6.3 1.6 6.0 1.5 6.3 0.0 1.2 24 6.1 4.2 0.7
PWM 1.6 1.7 0.3 2.0 0.0 1.4 1.1 0.0 0.0 1.0 0.8 0.0 1.5 2.8 1.4 0.0 1.5 3.0 0.0 0.3 21 0.3 22 1.1
Jacalin 832 838 826 852 874 809 849 996/ 808 100.7 92.2 81.5 86.1 102.1 72.0 68.8 78.2 84.2 83.4 85.0 89.1 87.8 101.5 80.4
PNA 0.0 2.1 0.0 4.7 0.0 0.3 2.7 0.0 1.1 1.2 4.4 1.9 3.0 0.3 0.0 0.0 0.0 25 0.0 1.4 3.2 0.0 54 1.3
WFA 481 321 232 329 5.1 13.0 254 170 187 545 21.9 12.3 189 326 51.1 78.1 73.1 55.6 14.7 254 40.7 771 33.3 21.8
ACA 330 254 334 362 318 352 373 320 464 51.4 54.6 37.9 355 326 23.9 32.6 42.6 431 22.6 34.6 34.5 33.9 40.9 325
MPA 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0/ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
HPA 416 08 345 336 298 119 314 154 389 3.7 50.1 37.0 9.5 3.1 0.0 0.0 2.0 4.4 0.0 10.7 3.8 0.0 72.2 14.9
VVA 0.0 1.3 0.0 3.4 0.0 1.0 2.2 0.0 1.3 0.5 25 1.4 1.2 0.0 0.0 0.0 0.5 1.4 0.0 0.9 1.5 0.0 3.9 0.0
DBA 7.0 21 34 14 0.5 24 54 0.0 0.0 1.7 9.1 3.8 1.2 21 0.0 0.0 1.5 1.9 0.0 1.2 21 0.0 21.9 3.6
SBA 13.0 3.3 0.0 107 0.0 1.7 4.9 0.0 0.0 5.4 4.7 1.4 5.9 5.6 3.6 9.3 0.5 4.9 0.0 1.4 6.2 1.2 15.5 4.7
GSL-I 1.6 3.3 0.7 6.0 0.0 24 5.9 1.7 1.5 0.7 7.5 43 3.0 1.4 0.0 0.0 17.3 2.7 0.0 1.2 21 0.0 54 1.3
PTL-I 0.0 2.1 0.0 0.7 0.0 1.7 2.2 0.0 0.0 1.0 25 0.5 0.6 1.0 0.0 0.0 0.5 1.1 0.0 0.3 1.2 0.0 3.7 0.0
MAH 1.4 167 133 121 1.6 133 162 17.8] 123 22.9 22.7 14.2 148 198 8.0 15.8 46.2 15.0 7.9 11.0 9.4 1.3 31.0 10.7
WGA 1946 139.6 1184 1946 1758 116.7 1876 151.0f 927 1069 1224 163.5 131.7 1514 86.8 1284 209.1 81.5 1498 1395 1422 1229 104.7 93.5
GSL-1A4 3.8 25 3.1 4.0 0.0 2.7 5.4 0.0 5.2 0.5 4.2 1.9 24 1.7 0.0 0.0 6.1 1.9 0.0 1.2 1.8 0.3 12.6 2.2
GSL-1B4 0.0 2.1 0.0 2.7 0.0 2.7 2.7 0.0 0.0 0.7 2.8 0.5 2.1 2.1 0.3 0.0 6.1 1.6 0.0 0.9 1.2 0.0 3.4 0.0




Supplementary Table S3-5 Relative signal intensities of all lectins.

Cholangiocarcinoma (N = 33)

Lectins
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

LTL 0.0 0.0 0.0 0.0 0.5 0.0 1.3 0.0 0.5 0.2 0.3 0.7 0.0 1.2 14 0.0 0.0
PSA 1.0 0.6 0.5 0.4 0.7 0.0 1.3 0.0 0.5 0.2 1.0 2.1 0.0 2.0 3.4 1.6 0.0
LCA 0.3 0.3 0.2 0.0 0.7 0.0 3.8 0.0 0.5 0.6 2.6 2.1 0.0 2.0 2.7 2.2 0.0
UEA-I 2.1 2.2 2.9 51.4 5.7 1.6 17.7 25.8 3.0 4.5 33.3 18.4 26.0 19.2 6.8 1.6 6.3
AOL 0.0 1.1 2.3 325 35 0.0 2.5 0.0 0.8 26.4 3.3 2.1 0.0 1.2 0.7 0.0 0.0
AAL 7.3 1.4 3.2 43.9 54 16.0 12.7 11.0 4.8 31.5 36.9 14.9 7.3 15.2 4.8 2.2 13.1
MAL 6.2 5.2 7.2 6.1 3.8 9.2 1.5 10.3 4.0 9.1 7.5 7.8 6.5 7.2 6.1 4.4 11.5
SNA 2.8 3.9 4.1 3.6 4.0 1.4 2.5 3.2 2.3 4.5 7.2 5.0 1.5 3.6 6.1 5.5 0.0
SSA 2.8 2.8 3.2 11.4 2.6 5.4 3.8 5.2 1.5 41 13.1 71 3.1 7.2 6.8 3.8 0.0
TJA-I 1.7 0.8 0.9 0.0 1.4 0.0 1.3 1.3 1.0 1.0 3.3 3.5 04 24 4.8 44 0.0
PHA-L 0.0 14 14 0.0 0.9 0.3 1.3 0.0 1.3 14 1.3 1.4 0.0 0.8 1.4 1.1 0.0
ECA 1.7 1.4 2.5 2.9 1.4 0.3 7.6 4.5 2.5 3.3 3.6 2.8 0.4 3.2 3.4 3.8 5.2
RCA120 20.8 12.2 20.0 229 14.9 71 21.5 41.9 9.1 44.3 11.8 220 16.8 22.8 23.8 18.7 20.8
PHA-E 2.1 0.0 0.7 0.0 0.9 0.5 1.3 1.9 1.0 11.3 0.7 3.5 0.0 3.6 4.1 4.9 0.0
DSA 7.6 8.0 14.6 15.0 3.5 41 8.9 31.0 2.8 10.5 19.3 8.5 9.9 8.8 12.9 13.2 6.3
GSL-Il 0.0 0.3 0.7 0.0 0.9 0.0 2.5 0.0 0.3 0.4 0.0 0.7 0.0 0.8 1.4 0.0 0.0
NPA 0.0 0.0 0.2 0.0 0.7 0.0 2.5 0.0 0.8 0.2 3.6 2.1 0.0 1.2 2.7 2.2 0.0
ConA 1.7 1.1 1.8 1.8 1.7 0.5 3.8 1.3 1.3 41 3.3 3.5 2.3 2.8 8.8 2.7 0.0
GNA 0.0 1.1 0.7 0.0 0.9 0.0 1.3 0.0 0.5 0.4 3.6 0.0 0.0 1.2 2.7 1.6 0.0
HHL 1.4 2.2 0.7 1.1 1.2 0.8 0.0 0.0 0.5 0.6 2.6 1.4 0.0 1.2 2.7 1.6 0.0
BPL 384 40.1 57.9 57.9 22.0 31.8 1127 87.7 49.9 48.2 67.3 645 534 63.2 44.2 35.2 62.6
TJA-Il 27.7 31.2 41.0 60.0 14.9 39.7 1013 75.5 28.2 22.3 98.0 702 424 67.2 63.9 28.0 116.8
EEL 14 11 1.1 1.1 14 1.9 15.2 0.0 0.8 4.9 15.0 5.0 04 4.8 10.9 3.8 0.0
ABA 49.1 55.8 65.8 65.7 47.5 46.5 24.1 61.3 49.6 72.0 28.8 51.8 412 54.0 44.2 49.5 30.9
LEL 90.0 59.1 829 113.9 32.2 90.5 138.0 183.2 834 98.4 83.7 69.5 100.4 80.4 85.0 52.7 64.4
STL 85.8 63.3 714 115.0 30.0 68.2 3418 161.3 67.3 84.3 87.6 816 935 89.2 78.9 522 111.0
UDA 8.7 0.3 14 1.8 14 0.8 12.7 7.7 4.0 21 8.5 9.2 3.1 11.6 8.8 10.4 5.2
PWM 0.0 0.6 1.1 2.5 1.2 0.0 1.3 2.6 1.8 1.0 2.6 1.4 0.0 1.2 2.7 3.3 0.0
Jacalin 94.5 76.0 79.5 93.6 81.8 60.6 62.0 81.9 65.7 81.2 96.1 943 76.0 97.2 117.0 84.1 68.1
PNA 0.7 0.6 2.0 0.0 2.1 0.8 5.1 0.0 2.3 1.7 2.9 1.4 0.0 1.2 3.4 1.1 0.0
WFA 21.8 221 34.7 76.1 22.7 14.1 79.7 48.4 20.4 50.7 45.8 504 317 50.0 38.0 19.0 471
ACA 374 30.9 42.3 48.2 38.8 39.7 34.2 45.2 37.8 441 36.9 355 2938 37.6 44.2 36.3 23.0
MPA 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
HPA 28.7 16.0 35.1 81.4 6.4 24.7 11.4 0.0 18.9 2.1 454 8.5 1.1 10.0 11.6 19.8 55.0
VVA 0.0 0.0 0.7 1.4 0.9 0.3 5.1 0.0 1.3 0.8 2.3 0.7 0.0 1.2 2.7 0.0 0.0
DBA 1.7 3.3 5.2 75.7 3.1 4.1 7.6 1.9 3.3 1.4 4.2 2.8 0.0 3.6 3.4 4.4 6.3
SBA 2.8 4.7 4.3 31.1 43 0.5 3.8 1.9 3.8 1.6 23.2 9.2 2.7 11.6 4.8 4.4 26.7
GSL-I 7.6 0.3 25 314 0.9 0.3 15.2 0.0 2.8 1.7 12.7 6.4 0.0 8.0 8.8 6.0 6.1
PTL-I 0.0 0.0 0.9 1.8 0.7 0.0 5.1 0.0 1.0 0.0 1.0 0.7 0.0 1.2 2.0 1.6 0.0
MAH 13.1 9.9 16.4 15.7 8.0 4.3 29.1 31.6 14.9 15.7 35.3 15.6 149 16.4 30.6 18.7 20.7
WGA 124.6 98.3 81.3 92.9 88.7 886 2304 1916 107.6 654 1428 1596 1286 1516 191.2 141.0 1304
GSL-IA4 2.4 0.8 4.5 44.3 1.4 1.1 7.6 0.0 3.0 1.9 2.6 1.4 0.0 2.0 4.1 2.7 0.9
GSL-IB4 0.0 0.0 0.5 0.0 0.7 0.0 11.4 0.6 2.0 1.7 1.6 1.4 0.0 1.6 2.7 3.3 6.8
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Supplementary Table S4. Comparative lectin profiling of sialylated MUC1 between CC

and hepatolithiasis patients in cohort 2.

Mean Normalization*

MPA Normalization**

Median CV value Hepatolithiasis cC P value***
Lectins
(xSD) (%) Median (+SD) Median (+SD) (Benign vs CC)
LTL 0.9 (3.88) 413.5 0.0 (0.90) 0.0 (0.42) ND
PSA 1.2 (4.35) 364.2 0.5 (1.16) 0.5 (0.69) ND
LCA 0.7 (3.61) 467.0 0.6 (0.96) 0.5 (1.00) ND
UEA- 39.3 (49.34) 125.7 2.4 (7.42) 6.5 (17.66) 0.0038
AOL 7.8 (20.28) 261.5 0.5 (0.67) 0.9 (8.24) ND
AAL 31.0 (37.45) 120.9 2.4 (4.60) 10.4 (11.65) < 0.0001
MAL 24.1 (12.26) 50.8 4.4 (1.79) 5.9 (4.44) 0.0167
SNA 16.8 (9.76) 58.2 3.2 (1.70) 3.2 (1.62) 0.3987
SSA 12.5(10.77) 86.0 3.0 (1.85) 3.8 (3.09) ND
TJA- 4.9 (7.36) 148.8 1.7 (1.47) 1.0 (1.06) ND
PHA-L 1.0 (3.66) 364.4 0.5 (0.66) 0.9 (1.32) ND
ECA 6.4 (7.79) 122.4 1.2 (1.03) 2.5(2.24) ND
RCA120 103.9 (35.33) 34.0 18.6 (7.74) 20.0 (11.21) 0.7181
PHA-E 5.4 (11.30) 209.1 1.7 (1.45) 1.3 (2.34) ND
DSA 46.8 (24.69) 52.8 8.0 (4.86) 8.8 (6.89) 0.7962
GSL-II 0.8 (4.50) 584.5 0.0 (1.42) 0.3 (1.19) ND
NPA 1.2 (4.92) 407.2 0.0 (1.15) 0.0 (1.27) ND
ConA 5.3 (8.34) 166.1 2.0 (2.29) 1.8 (1.31) ND
GNA 1.4 (4.97) 360.7 0.1 (1.44) 0.3 (1.02) ND
HHL 2.4 (5.83) 2421 0.5 (1.35) 0.7 (1.05) ND
BPL 209.8 (60.53) 28.9 40.2 (13.37) 51.5 (20.53) 0.0014
TJAAI 183.2 (63.61) 347 37.8 (15.27) 41.4 (26.75) 0.2371
EEL 13.1 (18.87) 144.5 2.0 (3.52) 1.4 (4.46) ND
ABA 276.6 (70.42) 255 49.2 (7.53) 49.5 (15.33) 0.504
LEL 436.0 (135.61) 31.1 65.2 (24.72) 83.7 (79.99) 0.0147
STL 430.0 (118.75) 27.6 64.0 (22.14) 81.6 (62.99) 0.0067
UDA 17.6 (19.73) 112.4 3.0 (4.25) 5.2 (3.75) ND
PWM 1.6 (4.32) 271.0 0.4 (1.10) 1.2 (0.94) ND
Jacalin 464.9 (83.49) 18.2 87.2 (12.30) 83.4 (11.12) 0.072
PNA 3.8 (7.06) 187.0 0.4 (1.49) 1.2 (1.55) ND
WFA 133.5 (56.14) 42.0 20.3(10.8) 33.3 (21.54) < 0.0001
ACA 195.4 (38.58) 19.7 34.1(5.34) 37.4 (6.26) 0.0382
MPA 554.6 (100.94) 18.0 - - -
HPA 70.0 (82.51) 117.9 19.0 (15.17) 10.7 (22.18) 0.2215
VVA 1.0 (3.32) 347.3 0.2 (0.93) 0.7 (1.28) ND
DBA 11.6 (25.96) 2231 2.1(2.62) 2.8 (15.4) ND
SBA 12.5 (17.43) 139.4 2.0 (3.19) 4.4 (7.49) ND
GSL-lI 10.4 (14.86) 142.7 2.0 (2.23) 2.5(7.53) ND
PTL-I 0.6 (2.67) 482.2 0.0 (0.89) 0.6 (1.24) ND
MAH 83.8 (23.84) 28.5 15.1 (4.81) 15.6 (10.21) 0.8326
WGA 857.0 (229.12) 26.7 156.5 (40.05) 128.4 (42.17) 0.0006
GSL-1A4 7.9 (16.67) 2115 2.3(1.72) 1.9 (9.02) ND
GSL-IB4 2.0 (5.38) 269.8 0.5 (1.27) 0.9 (2.53) ND

*The values are presented as the median after mean-normalization.

**The values are presented as the median after MPA-normalization.

***Mann-Whitney U test was used. ND, not determined.
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Supplementary Table S5. Comparison of WFA-sialylated MUC1 and other markers in plasma from
O. viverrini-positive CC and opisthorchiasis patients in cohort 1.

Odds ratio
Cohort 1 CC (range) Opisthorchiasis (range) p-value
(95% Cl)
(plasma) (n=18) (n=18) (univariate) (multivariate)
Sex (M/F) 23/55 23/55
Age (y) 56 £8.25 (57-90) 54 £10.42 (32-73) 0.7149 NS
1.003
CA19-9 (U/mL) 417.8 £ 862.2 (0-2623) 6.8 +11.4 (0-54.7) <0.0001
(1.001-1.005)
o 1.022
Total bilirubin (mg/dL) 6.25+14.10 (0.40-50.30) 0.7 £ 0.24 (0.40-1.70) <0.0001
(1.006-1.038)
a-Fetoprotein (ng/mL) 2.96 +41.33 (0.70-291.73)  2.48 £2.65 (0.39-19.84) 0.0119 NS
AST (U/L) 70 £ 72.65 (18-353) 28 £24.39 (17-182) <0.0001 NS
ALT (U/L) 48 £62.22 (10-354) 24 £25.50 (6-197) <0.0001 NS
Albumin (g/dL) 3.7+0.65(2.0-4.9) 4.2+0.29 (2.94.7) <0.0001 NS
) 1.047
WFA-sialylated MUC1 0.656 + 0.681 (0.051-2.651)  0.188 +0.239 (0-0.761) <0.0001

(1.022-1.072)

CC, cholangiocarcinoma; CI, confidence interval; AST, aspartate transaminase; ALT, alanine transaminase; WFA, Wisteria
floribunda agglutinin; NS, not significant.



Supplementary Table S6. Comparison of WFA-sialylated MUC1 and other markers in serum from
CC and hepatolithiasis patients in cohort 2.

Cohort 2 CC (range) Hepatolithiasis (range) p-value Odds ratio
(serum) (n =33) (n = 40) (univariate) (m(l?li:é’aggte)
Sex (M/F) 20/13 19/21
Age (y) 77 £ 8.25 (57-90) 76 £9.50 (56-93) 0.6692 NS
CA19-9 (U/mL) 69.6 £ 506.7 (0-1200) 6 + 140.6 (0-858.3) 0.0002 1.003 (1.001-1.006)
CYFRA21-1 (ng/mL) 1.7 + 54.72 (0-208.6) 0+2.50 (0-15.76) 0.0022 NS
CA 242 (U/mL) 7,5 +104.13 (0-405.0) 3.75£4.34 (0-25.6) 0.004 NS
Total bilirubin (mg/dL) 0.90 +£6.73 (0.50-26.60)  0.66 + 1.63 (0.22-8.85) 0.002 NS
Location
Intrahepatic 28/33 (85%)
Perihilar 1/33 (3%)
Extrahepatic 4/33 (12%)
1.018
WFA-sialylated MUCI1 0.900 £ 0.915 (0.15-3.95) 0.505 +0.341 (0.08-1.19) 0.0002

(1.005-1.031)

CC, cholangiocarcinoma; CI, confidence interval; WFA, Wisteria floribunda agglutinin; NS, not significant.
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Supplementary Table S7. Measured values of WFA-MY.1E12 ELISA and CA19-9 in 78 CC patients in

Thailand (cohort 1)

Patient No. WFA-MY (OD) CA 19-9 (U/ml)
1 0.53 7
2 0.22 1000
3 142 1
4 2.01 135
5 0.46 202
6 0.97 ND
7 1.60 83
8 0.41 56
9 0.57 237
10 112 852
11 2.60 ND
12 0.37 105
13 1.53 7
14 032 ND
15 0.17 1000
16 0.98 756
17 0.97 1000
18 0.72 1000
19 172 54
20 0.56 27
21 2.61 ND
2 0.67 95
23 175 1865
24 0.76 1591.3
25 2.65 ND
26 2.10 1865
27 0.67 3993
28 0.88 1865
29 0.60 106.9
30 0.81 72.5
31 0.98 2434
32 0.19 60.4
33 0.24 1721.9
34 0.66 8525
35 0.61 ND
36 1.40 1865
37 031 1865
38 0.64 1865
39 0.67 ND
40 0.28 6
41 145 1865
4 2.04 188
43 1.37 1865
44 0.24 1865
45 227 1865
46 047 ND
47 0.08 83.6
48 145 436.3
49 031 1865
50 0.41 1865
51 0.71 1865
52 0.52 1869
53 1.00 1869
54 0.65 1869
55 0.88 548.6
56 0.57 94
57 1.54 36.6
58 1.10 2623
59 0.32 1902
60 0.37 1902
61 0.95 1902
62 0.05 33
63 177 92
64 0.20 1902
65 1.55 1902
66 0.72 1902
67 0.22 1902
68 239 196.8
69 0.14 1902
70 0.48 1902
71 0.19 1902
7 0.49 1902
73 025 5.7
74 0.07 288.7
75 0.15 ND
76 023 185
77 0.10 ND
78 0.48 ND

*Bold indicates the values higher than the cut-off value (0.36)
ND, Not determined (<1 U/mL)
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Supplementary Table S8. Measured values of WFA-MY.1E12 ELISA and CA19-9 in 33 CC patients in S'22
Japan (cohort 2)

Patient No. WFA-MY (OD) CA19-9 (U/mL)
1 2.18% 1200
2 0.96 220.5
3 0.45 1200
4 2.94 ND
5 2.63 240
6 0.46 ND
7 1.97 1200
8 1.78 7
9 0.58 14
10 1.59 5.8
1 1.15 40.8
12 2.62 120.9
13 0.49 87.3
14 1.53 951
15 1.65 50.9
16 0.99 5712
17 2.44 14
18 3.29 1200
19 1.25 21.6

20 1.48 ND
21 1.62 603.9
2 1.22 139
23 1.40 69.6
24 1.12 1176
25 2.93 1200
26 1.51 66.9
27 1.02 1200
28 0.81 1200
29 0.95 ND
30 0.84 37.8
31 0.42 ND
32 1.67 5.8
33 0.99 11.5

*Bold indicates the values higher than the cut-off value (0.80)
ND, Not determined (< 1 U/mL)



