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Fig. S1 HPLC chromatographs and ESI-MS spectra of glycosylated GLP-1 analogues
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HPLC-C18-UV: The column (4.6 mm x 250 mm) was eluted with a linear gradient of

20-60% acetonitrile (ACN) containing 0.1% TFA within 35 min at a flow rate of 1

mL/min. Tg = 17.107 min.
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Glycan-GLP-1-1(G2)
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HPLC-C18-UV: The column (4.6 mm % 250 mm) was eluted with a linear gradient of 20-60%
acetonitrile (ACN) containing 0.1% TFA within 35 min at a flow rate of 1 mL/min. Tr = 16.087

min.
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Glycan-GLP-1-1(G2S2)
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HPLC-C18-UV: The column (4.6 mm % 250 mm) was eluted with a linear gradient of 20-60%
acetonitrile (ACN) containing 0.1% TFA within 35 min at a flow rate of 1 mL/min. Tg = 15.599

min.
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Gle-GLP-1-3
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Glycan-GLP-1-3(G2)
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HPLC-C18-UV: The column (4.6 mm % 250 mm) was eluted with a linear gradient of 20-60%
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min.
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Glycan-GLP-1-3(G2S2)
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HPLC-C18-UV: The column (4.6 mm % 250 mm) was eluted with a linear gradient of 20-60%
acetonitrile (ACN) containing 0.1% TFA within 35 min at a flow rate of 1 mL/min. Tg = 12.394
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Gle-GLP-1-5
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HPLC-C18-UV: The column (4.6 mm % 250 mm) was eluted with a linear gradient of 20-60%
acetonitrile (ACN) containing 0.1% TFA within 35 min at a flow rate of 1 mL/min. Tg = 19.384

min.
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Glycan-GLP-1-5(G2)
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HPLC-C18-UV: The column (4.6 mm % 250 mm) was eluted with a linear gradient of 20-60%
acetonitrile (ACN) containing 0.1% TFA within 35 min at a flow rate of 1 mL/min. Ty = 18.252
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Glycan-GLP-1-5(G2S2)
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Table S1 Retention times, theoretical and observed molecular weights of glycosylated

GLP-1 analogues

ESI-MS analysis

Peptide Glyc0§ylation Glycoform l.letenti(.)n Caled Obeerved:
ID site time (min)
mass®

1 15N Glc 17.107 3514.74 3515.47
G2 16.087 4935.24 4936.25
G2S2 15.599 5517.43 5518.45

2 16N Glc N.A“ 3531.74 N.A.

3 26N Glc 13.345 3441.63 3442.64
G2 12.764 4862.13 4863.14
G282 12.394 5444.33 5445.36

4 34N Glc N.A. 3433.59 N.A.

5 34N Glc 19.384 3446.62 3447.63
G2 18.252 4867.12 4868.13
G2S2 18.160 5449.31 5450.34

¢N.A.: Not applicable. ® Molecular weight of free base. ¢ [M+H]".

Table S2 The calculated ratio of secondary structure elements for native GLP-1 and

glycan-GLP-1 analogues

Variants a-helix Antiparallel Parallel B-turn Radom coil
GLP-1 13.80% 43.00% 2.30% 20.70% 27.40%
GLP—(E}IIEE}HZ-) 13.70% 45.10% 2.30% 20.00% 26.90%
GLPE%E&‘;S 2 13.80% 45.20% 2.20% 20.00% 26.80%
GLPEZ‘E&‘; 13.40% 45.80% 2.30% 19.90% 26.70%
GLPE{?‘E&‘;‘S 2 13.30% 46.20% 2.30% 19.70% 26.70%
GLPE{?EE}YE) 13.50% 46.00% 2.30% 19.60% 26.80%
Glycan-

0, 0, 0, 0 0,
GLP-1-5(G2S2) 13.40% 45.10% 2.20% 20.10% 26.90%
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Fig. S2 Degradation profiles of GLP-1 isoforms incubated with DPP-IV
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Gle-GLP-1-3
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Glycan-GLP-1-1(G2)
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Glycan-GLP-1-3(G2)
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Glycan-GLP-1-5(G2)
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Fig. S3 Degradation profiles of GLP-1 isoforms incubated with mouse serum
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Glycan-GLP-1-1(G2)

= 100

E ¥y= 101.8¢ 0.002x

= R? = 0.9934

2.5 80 |

= t,,=355.5 min

W

£ 60

&

=

3 40

£

=

s 20

=

g

m 0 1 1 1 1 1 1 1 ]
0 100 200 300 400 500 600 700 800

Time (min)
Glycan-GLP-1-1(G2S2)

~ 100 4

=z y = 104.44¢ 0-001x

= R? = 0.9947

= 80

b t,,=736.6 min

&

5 60

&

=

S 40

g

[

= 20 -

c

3

m 0 1 1 1 1 1 1 1 ]
0 200 400 600 800 1000 1200 1400 1600

Time (min)

S19



Glycan-GLP-1-3(G2)
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Fig. S4 GLP-1-bound extracellular domain (ECD) of the GLP-1 receptor (GLP-1R)
(derived from crystal structure of PDB ID: 3I0L)!. GLP-1R is shown in green while
GLP-1 is in cyan. The amino acids at positions 15, 26 and 34 of GLP-1, which were

glycosylated in this study, are highlighted in orange and shown as sticks.
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