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Table S1. Sequences of the MUCI1-derived (glyco)peptide and glyco amino acid used in

this work.

1 | 5-oxo-hexanoyl-PEG-GVTSAPDTRPAPGSTAPPAHGVT-NH;

2 | 5-ox0-hexanoyl-PEG-GVT(GalNAc o 1—)SAPDTRPAPGSTAPPAHGVT-NH;

3 | 5-oxo-hexanoyl-PEG-GVTS(GalNAc o 1—>)APDTRPAPGSTAPPAHGVT-NH:

4 | 5-oxo-hexanoyl-PEG-GVTSAPDT(GalNAc o 1—)RPAPGSTAPPAHGVT-NH:

5 | 5-oxo-hexanoyl-PEG-GVTSAPDTRPAPGS(GalNAc « 1—)TAPPAHGVT-NH:

6 | 5-oxo-hexanoyl-PEG-GVTSAPDTRPAPGST(GalNAc o 1—)APPAHGVT-NH:

5-ox0-hexanoyl-PEG-GVT(Gal 8 (1—3)GalNAc « 1—)SAPDTRPAPGSTAPPAHGVT-

7
NH>
5-0x0-hexanoyl-PEG-GVTS(Gal B (1—3)GalNAc o 1—)APDTRPAPGSTAPPAHGVT-

; NH;

0 5-ox0-hexanoyl-PEG-GVTSAPDT(Gal 8 (1—3)GalNAc o 1—)RPAPGSTAPPAHGVT-
NH.

10 5-0x0-hexanoyl-PEG-GVTSAPDTRPAPGS(Gal 8 (1—3)GalNAc « 1—)TAPPAHGVT-
NH:
5-0x0-hexanoyl-PEG-GVTSAPDTRPAPGST(Gal 8 (1—3)GalNAC « 1—)APPAHGVT-

H NH;

" 5-oxo-hexanoyl-PEG-GVT(Gal 8 (1 — 3)[GIctNAc 8 (1 — 6)]GaINAC « 1 —
)SAPDTRPAPGSTAPPAHGVT-NH;

" 5-oxo-hexanoyl-PEG-GVTS(Gal 8 (1 — 3)[GIctNAc B (1 — 6)]GaINAC o 1 —
JAPDTRPAPGSTAPPAHGVT-NH,

14 5-oxo-hexanoyl-PEG-GVTSAPDT(Gal 38 (1 — 3)[GIcNAc 8 (1 — 6)]GalNAC « 1 —

JRPAPGSTAPPAHGVT-NH;




15

5-oxo-hexanoyl-PEG-GVTSAPDTRPAPGS(Gal 8 (1—3)[GIcNAc 8 (1—6)]GalNAC o 1
—)TAPPAHGVT-NH;

16

5-oxo-hexanoyl-PEG-GVTSAPDTRPAPGST(Gal 8 (1—3)[GIcNAc B (1—6)]GalNAC «
1—)APPAHGVT-NH;

17

5-oxo-hexanoyl-PEG-GVT(GalNAc 1o 1 — )S(GalNAc a 1 -
JAPDTRPAPGSTAPPAHGVT-NH;

18

5-oxo-hexanoyl-PEG-GVT(GaINAc « 1 — )SAPDT(GaINAC o 1 —
)JRPAPGSTAPPAHGVT-NH:

19

5-oxo-hexanoyl-PEG-GVT(GalNAc « 1 — )SAPDTRPAPGST(GaINAC o 1 —
)JAPPAHGVT-NH;

20

5-oxo-hexanoyl-PEG-GVTS(GaINAc o 1 — )APDT(GaINAC o 1 —
)JRPAPGSTAPPAHGVT-NH:

21

5-ox0-hexanoyl-PEG-GVTS(GalINAc « 1 — )APDTRPAPGST(GaINAc o 1 —
)JAPPAHGVT-NH:

22

5-oxo-hexanoyl-PEG-GVTSAPDT(GaINAc « 1 — )RPAPGST(GaINAC o 1 —
)JAPPAHGVT-NH;

23

5-ox0-hexanoyl-PEG-GVTSAPDTRPAPGS(GaINAc « 1 — )T(GaINAc o 1 —
)JAPPAHGVT-NH;

24

5-oxo-hexanoyl-PEG-GVTS(GalNAc « 1—)APDT(GalNAC o 1—)RPAPGS(GalNAC o 1
—)TAPPAHGVT-NH;

25

5-oxo-hexanoyl-PEG-GVTS(GalNAc « 1 — )APDT(Gal 8 (1 — 3)GalNACc « 1 —
)JRPAPGS(GalNAC o 1—)TAPPAHGVT-NH;

26

5-oxo-hexanoyl-PEG-T(GalNAc o 1—)-NH;

27

5-ox0-hexanoyl-PEG-S(GalNAc « 1—)-NH;

28

5-oxo-hexanoyl-PEG-T(Gal 8 (1—3)GalNACc o 1—)-NH;

29

5-oxo-hexanoyl-PEG-S(Gal 8 (1—3)GalNAC « 1—)-NH;

30

5-oxo-hexanoyl-PEG-T(Gal 8 (1—3)[GIcNAc 8 (1—6)]GalNAC a 1—)-NH>




31 | 5-oxo0-hexanoyl-PEG-S(Gal 8 (1—3)[GIcNAc 3 (1—6)]GalNAC « 1—)-NH>

32 | 5-oxo0-hexanoyl-PPAHGVTSAPDTRPAPGSTA-NH;

5-oxo-hexanoyl-PPAHGVTSAPDT(NeuSAc « (2 — 3)Gal B8 (1 — 3)GalNAC o 1 —
JRPAPGSTA-NH;

33

5-oxo-hexanoyl-PPAHGVT(GalNAc « 1—)S(Gal 8 (1—3)[GIcNACc 8 (1—6)[NeubAc «
(2—3)Gal 8 (1—3)]GalNAc o —)APDT(Neu5Ac a (2—3)Gal B (1—3)GalNAC o 1—
JRPAPGS(Gal 8 (1—3)[GIcNACc B (1—6)[NeuSAc o (2—3)Gal 8 (1—3)]GalNAC o« —
)T(GalNAC o 1—)A-NH>

34

5-ox0-hexanoyl-PPAHGVTS(Gal 8 (1—3)[GIcNAC § (1—6)[NeuSAc o (2—3)Gal j (1
35 | —3)]GalNAC a —)APDT(Neu5SAc o (2—3)Gal B (1—3)GalNAC a 1—)RPAPGS(Gal A
(1—3)[GIcNAC 8 (1—6)[NeuSAc « (2—3)Gal B (1—3)]GalNAC o —)TA-NH;

Synthesis and characterization of compounds 1, 3, 4, 20, 24, and 25;!% 2, 5, and 6;/2 32-

35.0
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Table S2. Grades of fluorescence intensity* for compound 1~35 after treatment with

galectins and galectin related proteins (90 pg/mL) tested in this study.

4 Chimera-type tandem-repeat-type Proto-type
Gal-3  Gal-3tr Gal-4 Gal-4N Gal-4C  Gal-8 Gal-1 GRIFIN  Gal-5 GRP
1 + +
2
3
4 +
5 + + +
6 + +
7 + + +
8 ++++ + + +++ +++
9 +++ + + + +
10 ++++++ ++ ++ +H+H+++ +++ +
11 FHH+++ ++ +++++ + +
12 + +
13 +
14
15 +++ ++ + ++ +
16 + +
17 +
18
19 + +
20
21 +++ +
22 +
23 + +
24
25 + + +
26
27
28 +++++ +
29 ++++ + + + +
30 +
31 +H+++ + + ++
32
33 + + +++++ +
34 + ++ +H+H+++
35 +++ +++ +H++++

*Each grade are assigned from average value of relative fluorescence intensity (RFU) of the four 100 mM
spots for each compound on microarray; + 0.50-1.49 (x 107), ++ 1.50-2.49 (x 107), +++ 2.50-3.49 (x 107),
++++ 3.50-4.49 (x 107), +++++ 4.50-5.49 (x 107), ++++++ > 5,50 (x 107).



Characterization of peptides/glycopeptides

General procedure for the UPLC analyses of purified glycopeptides

All measurements were performed using a Waters Acquity Ultra Performance LC system
equipped with binary solvent delivery pump, an auto sampler and a UV detector. Synthetic
peptides and glycopeptides purified by semi-preparative RP-HPLC were analyzed on an
Acquity UPLC BEN®C18 column (1.7 um, 2.1 x 50 mm, Waters) at a flow rate of 0.2
mL/min. All separations were monitored at 220 nm. Column temperature was 40 °C. A
gradient of water with 0.1% TFA (eluent A) and acetonitrile with 0.1% TFA (eluent B)
were used for the mobile phase. The ratio of B was linearly increased from 2 to 30% in
12.6 min, then the column was washed with 90% B and equilibrium with 2% B. MALDI-

TOF MS data were recorded by Ultraflex | (Bruker Daltnics) using DHB [10 mg in 1 mL of 50%

acetonitrile with 0.1% TFA (1:1 mixture of eluent A and B for RP-HPLC).

Compound 7. Analytical UPLC: tr = 7.269 min, peak area ratio 100%. MALDI-TOFMS:
C117H189N31046 [M+H]* calcd (m/z) 2765.3403, found (m/z) 2765.1069. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.7, Ser (2) 1.8, Gly (3)

3.0, Ala (4) 4.1, Val (2) 1.9, His (1) 1.0, Arg (1) 1.0, Pro (5) 5.4.

Compound 8. Analytical UPLC: tr = 7.624 min, peak area ratio 100%. MALDI-TOFMS:
C117H189N31046 [M+H]* calcd (m/z) 2765.3403, found (m/z) 2765.0138. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.8, Ser (2) 1.8, Gly (3)

3.0, Ala (4) 4.1, Val (2) 2.0, His (1) 1.0, Arg (1) 1.0, Pro (5) 5.3.

Compound 9. Analytical UPLC: tr = 7.504 min, peak area ratio 100%. MALDI-TOFMS:
C117H189N31046 [M+H]"* calcd (m/z) 2765.3403, found (m/z) 2764.9759. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.8, Ser (2) 1.8, Gly (3)

3.0, Ala (4) 4.0, Val (2) 1.9, His (1) 1.1, Arg (1) 1.0, Pro (5) 5.4.



Compound 10. Analytical UPLC: tr = 7.616 min, peak area ratio 100%. MALDI-TOF-
HRMS: Ci17H189N31046 [M+H]" calcd (m/z) 2765.3403, found (m/z) 2765.1383. Amino
acid ratios (numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.7, Ser (2)

1.8, Gly (3) 3.0, Ala (4) 4.1, Val (2) 1.9, His (1) 1.1, Arg (1) 1.0, Pro (5) 5.4.

Compound 11. Analytical UPLC: tr = 7.538 min, peak area ratio 100%. MALDI-TOFMS:
C117H189N31046 [M+H]* calcd (m/z) 2765.3403, found (m/z) 2765.2273. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.7, Ser (2) 1.8, Gly (3)

3.0, Ala(4) 4.1, val (2) 1.9, His (1) 1.1, Arg (1) 1.0, Pro (5) 5.4.

Compound 12. Analytical UPLC: tr = 7.088 min, peak area ratio 98.4%. MALDI-
TOFMS: C117H189N31046 [M+H]" calcd (m/z) 2968.4197, found (m/z) 2967.9384. Amino
acid ratios (numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.8, Ser (2)

1.8, Gly (3) 3.0, Ala (4) 4.1, Val (2) 2.0, His (1) 1.0, Arg (1) 1.0, Pro (5) 5.2.

Compound 13. Analytical UPLC: tr = 7.431 min, peak area ratio 100%. MALDI-TOFMS:
C117H189N31046 [M+H]* calcd (m/z) 2968.4197, found (m/z) 2968.4793. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.8, Ser (2) 1.8, Gly (3)

3.0, Ala (4) 4.2, val (2) 2.0, His (1) 1.0, Arg (1) 1.0, Pro (5) 5.2.

Compound 14. Analytical UPLC: tr = 7.229 min, peak area ratio 100%. MALDI-TOFMS:
C117H189N31046 [M+H]* calcd (m/z) 2968.4197, found (m/z) 2967.9460. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.8, Ser (2) 1.8, Gly (3)

3.1, Ala (4) 4.1, Val (2) 2.0, His (1) 1.1, Arg (1) 1.0, Pro (5) 5.2.

Compound 15. Analytical UPLC: tr = 7.441 min, peak area ratio 98.5%. MALDI-
TOFMS: C117H189N31046 [M+H]" calcd (m/z) 2968.4197, found (m/z) 2968.0959. Amino

acid ratios (numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.8, Ser (2)



1.8, Gly (3) 3.0, Ala(4) 4.1, Val (2) 2.0, His (1) 1.1, Arg (1) 1.0, Pro (5) 5.2.

Compound 16. Analytical UPLC: tr = 7.341 min, peak area ratio 100%. MALDI-TOFMS:
C117H189N31046 [M+H]" calcd (m/z) 2968.4197, found (m/z) 2968.3110. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.8, Ser (2) 1.8, Gly (3)

3.0, Ala (4) 4.1, Val (2) 2.0, His (1) 1.1, Arg (1) 1.0, Pro (5) 5.3.

Compound 17. Analytical UPLC: tr = 7.305 min, peak area ratio 100%. MALDI-TOFMS:
C119H192N32046 [M+H]" calcd (m/z) 2806.3668, found (m/z) 2806.0823 Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.7, Ser (2) 1.8, Gly (3)

3.0, Ala (4) 4.1, val (2) 2.0, His (1) 1.0, Arg (1) 1.0, Pro (5) 5.3.

Compound 18. Analytical UPLC: tr = 7.363 min, peak area ratio 100%. MALDI-TOFMS:
C119H192N32046 [M+H]* calcd (m/z) 2806.3668, found (m/z) 2805.9321. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.7, Ser (2) 1.8, Gly (3)

3.0, Ala (4) 4.1, Val (2) 2.0, His (1) 1.0, Arg (1) 1.0, Pro (5) 5.4.

Compound 19. Analytical UPLC: tr = 7.355 min, peak area ratio 100%. MALDI-TOFMS:
C119H192N32046 [M+H]* calcd (m/z) 2806.3668, found (m/z) 2806.1062. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.7, Ser (2) 1.8, Gly (3)

3.0, Ala(4) 4.1, val (2) 1.9, His (1) 1.0, Arg (1) 1.0, Pro (5) 5.4.

Compound 21. Analytical UPLC: tr = 7.591 min, peak area ratio 100%. MALDI-TOFMS:
C119H192N32046 [M+H]* calcd (m/z) 2806.3668, found (m/z) 2806.1647. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.7, Ser (2) 1.8, Gly (3)

3.0, Ala (4) 4.1, Val (2) 2.0, His (1) 1.0, Arg (1) 1.0, Pro (5) 5.4.

Compound 22. Analytical UPLC: tr = 7.718 min, peak area ratio 99.6%. MALDI-

TOFMS: C119H192N32046 [M+H]" calcd (m/z) 2806.3668, found (m/z) 2806.4264. Amino



acid ratios (numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.8, Ser (2)

1.8, Gly (3) 3.0, Ala (4) 4.1, Val (2) 1.9, His (1) 1.1, Arg (1) 1.0, Pro (5) 5.4.

Compound 23. Analytical UPLC: tr = 7.484 min, peak area ratio 100%. MALDI-TOFMS:
C119H192N32046 [M+H]" calcd (m/z) 2806.3668, found (m/z) 2806.0616. Amino acid ratios
(numbers in parenthesis are theorical values): Asp (1) 1.0, Thr (4) 3.7, Ser (2) 1.8, Gly (3)

3.0, Ala (4) 4.1, Val (2) 2.0, His (1) 1.0, Arg (1) 1.0, Pro (5) 5.4.

Compound 26. Analytical UPLC: tr = 4.014 min, peak area ratio 100%. MALDI-TOFMS:
C24H42N4O12 [M+H]" caled (m/z) 578.2799, [M+Na]* found (m/z) 601.8256. Amino acid

ratios (numbers in parenthesis are theorical values): Thr (1) 1.0.

Compound 27. Analytical UPLC: tr = 3.654 min, peak area ratio 100%. MALDI-TOFMS:
C23H40N4O12 [M+H]* calcd (m/z) 564.2643, [M+Na]" found (m/z) 587.7875. Amino acid

ratios (numbers in parenthesis are theorical values): Ser (1) 1.0.

Compound 28. Analytical UPLC: tr = 3.748 min, peak area ratio 100%. MALDI-TOFMS:
C3oHs52N4017 [M+H]* caled (m/z) 740.3327, [M+Na]" found (m/z) 763.1747. Amino acid

ratios (numbers in parenthesis are theorical values): Thr (1) 1.0.

Compound 29. Analytical UPLC: tr = 3. min, peak area ratio 100%. MALDI-TOFMS:
C29Hs0N4O17 [M+H]* caled (m/z) 726.3171, [M+Na]" found (m/z) 749.1237. Amino acid

ratios (numbers in parenthesis are theorical values): Ser (1) 1.0.

Compound 30. Analytical UPLC: tr = 3.382 min, peak area ratio 95.5%. MALDI-
TOFMS: CagHesNs5022 [M+H]" calcd (m/z) 943.4121, [M+Na]* found (m/z) 966.5864.

Amino acid ratios (numbers in parenthesis are theorical values): Thr (1) 1.0.

Compound 31. Analytical UPLC: tr = 3.464 min, peak area ratio 100%. MALDI-TOFMS:



Ca7He3NsO22 [M+H]" caled (m/z) 929.3965, [M+Na]* found (m/z) 952.2437. Amino acid

ratios (numbers in parenthesis are theorical values): Ser (1) 1.0.



Figure S1. (a) UPLC profile and (b) MALDI-TOF MS of Compound 7.
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Figure S2. (a) UPLC profile and (b) MALDI-TOF MS of Compound 8.
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Figure S3. (a) UPLC profile and (b) MALDI-TOF MS of Compound 9.
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Figure S4. (a) UPLC profile and (b) MALDI-TOF MS of Compound 10.

HoN_NH

o

Y

OH NH
ot Hﬂf}ﬂ&ﬂ)ﬁgﬂ/{(ﬂj\(ﬂ SRESHLIS RS IR ¢
N~y O N N N N N N N N %N. N NG NH,
\'o(\/ﬁr ° uﬂo(;\”oioﬁ Ok/éuo/g\on O\fuo\f N/IiomoéNovuoi\E;T}\uo

HAc HQ
NHAC N
o}

o
HO" OH . ow

(@) UPLC profile

0.40

T 248

0.357
0.30+

0.25

AU

0.20

0.15

0.104
0.054

0.00-

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
Minutes

(b) MALDI-TOF MS

Intens. [a.u.
2766.1184

2767.1402

2765.1383

2768.1621

1000 +

500 -

T T T T T T T T T T T T T
2750 2760 2780 2790 2800




Figure S5. (a) UPLC profile and (b) MALDI-TOF MS of Compound 11.
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Figure S6. (a) UPLC profile and (b) MALDI-TOF MS of Compound 12.
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Figure S7. (a) UPLC profile and (b) MALDI-TOF MS of Compound 13.
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Figure 8. (a) UPLC profile and (b) MALDI-TOF MS of Compound 14.
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Figure S9. (a) UPLC profile and (b) MALDI-TOF MS of Compound 15.
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Figure S10. (a) UPLC profile and (b) MALDI-TOF MS of Compound 16.
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Figure S11. (a) UPLC profile and (b) MALDI-TOF MS of Compound 17.
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Figure S12. (a) UPLC profile and (b) MALDI-TOF MS of Compound 18.
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Figure S13. (a) UPLC profile and (b) MALDI-TOF MS of Compound 19.
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Figure S14. (a) UPLC profile and (b) MALDI-TOF MS of Compound 21.
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Figure S15. (a) UPLC profile and (b) MALDI-TOF MS of Compound 22.
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Figure S16. (a) UPLC profile and (b) MALDI-TOF MS of Compound 23.
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Figure S17. (a) UPLC profile and (b) MALDI-TOF MS of Compound 26.
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Figure S18. (a) UPLC profile and (b) MALDI-TOF MS of Compound 27.
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Figure S19. (a) UPLC profile and (b) MALDI-TOF MS of Compound 28.
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Figure S20. (a) UPLC profile and (b) MALDI-TOF MS of Compound 29.
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Figure S21. (a) UPLC profile and (b) MALDI-TOF MS of Compound 30.
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Figure S22. (a) UPLC profile and (b) MALDI-TOF MS of Compound 31.
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Figure S23. Relative fluorescence units (RFU) with its standard deviation for compound

1~35 after treatment with Gal-3CRD, galectin-1, and C-GRP.
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