ESM Table1 General description of the IgG glycan peaks

Glycan peak Glycan structure® Glycan description®

GP1 FA1 core fucosylated, monantennary

GP2 A2 biantennary

GP3 A2B biantennary with bisecting GIcNAc

GP4 FA2 core fucosylated, biantennary

GP5 M5 high-mannose

FA2 core fucosylated, biantennary

GP6 FA2B core fucosylated, biantennary with bisecting
GIcNACc

GP7 A2[3]G1 monogalactosylated, biantennary

FA2B core fucosylated, biantennary with

bisecting GIcNAc

GP8 FA2[6]G1 core fucosylated, monogalactosylated,
biantennary

GP9 FA2[3]G1 core fucosylated, monogalactosylated,
biantennary

GP10 FA2[6]BG1 core fucosylated, monogalactosylated,
biantennary with bisecting GIcNAc

GP11 FA2[3]BG1 core fucosylated, monogalactosylated,
biantennary with bisecting GIcNAc

GP12 A2G2 digalactosylated, biantennary

GP13 A2BG2 digalactosylated, biantennary with bisecting
GIcNACc

GP14 FA2G2 core fucosylated, digalactosylated, biantennary

GP15 FA2BG2 core fucosylated, digalactosylated, biantennary
with bisecting GIcNAc

GP16 FA2[3]G1S1 core fucosylated, monogalactosylated and
monosialylated, biantennary

GP17 A2G2S1 digalactosylated and monosialylated, biantennary

GP18 FA2G2S1 core fucosylated, digalactosylated and
monosialylated, biantennary

GP19 FA2BG2S1 core fucosylated, digalactosylated and
monosialylated, biantennary with bisecting
GlcNACc

GP20 not determined

GP21 A2G2S2 digalactosylated and disialylated, biantennary

GP22 A2BG2S2 digalactosylated and disialylated, biantennary
with bisecting GIcNAc

GP23 FA2G2S2 core fucosylated, digalactosylated and
disialylated, biantennary

GP24 FA2BG2S2 core fucosylated, digalactosylated and

disialylated, biantennary with bisecting GIcNAc




*The most abundant glycan structure in glycan peak

®The description relates to the percentage of that glycan in total IgG N-glycans.

Structure abbreviations: all N-glycans have two core GIcNAcs; F at the start of the abbreviation
indicates a core fucose al,6-linked to the inner GIcNAc; Mx indicates the number of mannose
residues on core GIcNAcs; Ax indicates the number of antenna (GIcNAc) on the trimannosyl core; A2,
biantennary with both GIcNAcs as B1,2-linked; B, bisecting GIcNAc linked 81,4 to B1,3-mannose; Gx
indicates the number of B1,4-linked galactose residues on the antenna; Sx indicates the number of
sialic acids linked to galactose. (Puci¢ et al, Mol. Cell Proteomics, 2011, 10, M111.010090)

ESM Table 2 General description of the plasma glycan peaks

Glycan peak Glycan structure® Glycan description®

GP1 FA2 core fucosylated, biantennary

GP2 FA2B core fucosylated, biantennary with bisecting
GlcNACc

GP3 A2BG1 monogalactosylated, biantennary with bisecting
GIcNACc

GP4 FA2[6]G1 core fucosylated and monogalactosylated,
biantennary

GP5 FA2[3]G1 core fucosylated and monogalactosylated,
biantennary

GP6 FA2[6]BG1 core fucosylated and monogalactosylated,
biantennary with bisecting GIcNAc

GP7 M6 high-mannose

GP8 A2G2 digalactosylated, biantennary

GP9 A2BG2 digalactosylated, biantennary with bisecting
GIcNACc

GP10 FA2G2 core fucosylated, digalactosylated, biantennary

GP11 FA2BG2 core fucosylated, digalactosylated, biantennary
with bisecting GIcNAc

GP12 M7 high-mannose

A2G2S1 digalactosylated, monosialylated, biantennary

GP13 FA2G1S1 core fucosylated, monogalactosylated and
monosialylated biantennary

GP14 A2G2S1 digalactosylated and monosialylated biantennary

GP15 A2BG2S1 digalactosylated and monosialylated biantennary
with bisecting GIcNAc

GP16 FA2G2S1 core fucosylated, digalactosylated and
monosialylated biantennary

GP17 FA2BG2S1 core fucosylated, digalactosylated and
monosialylated biantennary with bisecting GIcNAc

GP18 A2G2S2 digalactosylated and disialylated biantennary

GP19 M9 high-mannose

GP20 A2G2S2 digalactosylated and disialylated biantennary

GP21 A2G2S2 digalactosylated and disialylated biantennary




GP22 FA2G2S2 core fucosylated, digalactosylated and disialylated
biantennary

GP23 FA2BG2S2 core fucosylated, digalactosylated and disialylated
biantennary with bisecting GIcNAc

GP24 A3G3S2 trigalactosylated and disialylated triantennary

GP25 A3G3S2 trigalactosylated and disialylated triantennary

GP26 A3G3S2 trigalactosylated and disialylated triantennary

GP27 A3F1G3S2 antennary fucosylated, trigalactosylated and
disialylated, triantennary

GP28 A3G3S3 trigalactosylated and trisialylated, triantennary

GP29 A3G3S3 trigalactosylated and trisialylated, triantennary

GP30 A3G3S3 trigalactosylated and trisialylated, triantennary

GP31 FA3G3S3 core fucosylated, trigalactosylated and
trisialylated triantennary

GP32 A3G3S3 trigalactosylated and trisialylated, triantennary

GP33 A3F1G3S3 antennary fucosylated, trigalactosylated and
trisialylated, triantennary

GP34 FA3G3S3 core fucosylated, trigalactosylated and
trisialylated, triantennary

GP35 FA3F1G3S3 core and antennary fucosylated, trigalactosylated
and trisialylated, triantennary

GP36 A4G4S3 tetragalactosylated and trisialylated,
tetraantennary

GP37 A4G4S4 tetragalactosylated and tetrasialylated
tetraantennary

GP38 A4G4S4 tetragalactosylated and tetrasialylated
tetraantennary

GP39 A4F1G4S4 antennary fucosylated, tetragalactosylated and

tetrasialylated tetraantennary

*The most abundant glycan structure in glycan peak
®The description relates to the percentage of that glycan in total plasma N-glycans.
Structure abbreviations: all N-glycans have two core GIcNAcs; F at the start of the abbreviation

indicates a core fucose al,6-linked to the inner GIcNAc; Mx indicates the number of mannose
residues on core GIcNAcs; Ax indicates the number of antenna (GIcNAc) on the trimannosyl core: A2,
biantennary with both GIcNAcs as B1,2-linked; A3, triantennary with a GIcNAc linked 1,2 to both
mannose residues and the third GIcNAc linked 1,4 to the al,3-linked mannose; A4, GIcNAcs linked
as A3 with the additional GIcNAc B1,6-linked to al,6-mannose; B indicates bisecting GIcNAc linked
B1,4 to B1,3-mannose; Gx indicates the number of B1,4-linked galactose residues on the antenna; Fx
indicates the number of fucose linked al,3 to the antenna GlcNAc; Sx indicates the number of sialic
acids linked to galactose. (Zaytseva et al, J Proteome Res, 2020)

ESM Table 3 Calculation of the I1gG derived traits

Glycan peak | GO Gl G2 SO S1 S2 B CF HM

GP1 1 0 0 0 0 0 0 1 0




GP2 1 0 0 0 0 0 0 0 0
GP3 0 0 0 0 0 0 0 0 0
GP4 1 0 0 0 0 0 0 1 0
GP5 0 0 0 0 0 0 0 0 1
GP6 1 0 0 0 0 0 1 1 0
GP7 0 1 0 1 0 0 0 0 0
GP8 0 1 0 1 0 0 0 1 0
GP9 0 1 0 1 0 0 0 1 0
GP10 0 1 0 1 0 0 1 1 0
GP11 0 1 0 1 0 0 1 1 0
GP12 0 0 1 1 0 0 0 0 0
GP13 0 0 1 1 0 0 1 0 0
GP14 0 0 1 1 0 0 0 1 0
GP15 0 0 1 1 0 0 1 1 0
GP16 0 1 0 0 1 0 0 1 0
GP17 0 0 1 0 1 0 0 0 0
GP18 0 0 1 0 1 0 0 1 0
GP19 0 0 1 0 1 0 1 1 0
GP20 0 0 0 0 0 0 0 0 0
GP21 0 0 1 0 0 1 0 0 0
GP22 0 0 1 0 0 1 1 0 0
GP23 0 0 1 0 0 1 0 1 0
GP24 0 0 1 0 0 1 1 1 0

GO, agalactosylated glycans; G1, monogalactosylated glycans; G2, digalactosylated glycans; SO,
asialylated glycans; S1, monosialylated glycans; S2, disialylated glycans; B, glycans with bisecting N-
acetylglucosamine (GIcNAc); CF, glycans with core fucose; HM, high-mannose glycans; 0, glycan peak
(GP) area is not included in the calculation; 1, GP area is included in total in the calculation

ESM Table 4 Calculation of the plasma derived traits

Glycan |LB |[HB |GO |Gl |[G2 |[G3 |G4 [S1 |[S2 (S3 |S4 |B AF | CF | HM
peak

GP1 1 |0 1 0 0 0 0 0 0 0 0 0 0 1 0
GP2 1 |0 1 0 0 0 0 0 0 0 0 1 0 1 0
GP3 1 |0 0 1 0 0 0 0 0 0 0 1 0 0 0
GP4 1 |0 0 1 0 0 0 0 0 0 0 0 0 1 0
GP5 1 |0 0 1 0 0 0 0 0 0 0 0 0 1 0
GP6 1 |0 0 1 0 0 0 0 0 0 0 1 0 1 0
GP7 0 |0 0 0 0 0 0 0 0 0 0 0 0 0 1
GP8 1 |0 0 0 1 0 0 0 0 0 0 0 0 0 0
GP9 1 |0 0 0 1 0 0 0 0 0 0 1 0 0 0
GP10 1 |0 0 0 1 0 0 0 0 0 0 0 0 1 0
GP11 1 |0 0 0 1 0 0 0 0 0 0 1 0 1 0




GP12 [o. [0 |o o Jos5|o [o Jos5|o [o [o [o [o [o Jos5
5
GP13 |1 [0 [o [1 [o |o o [1 |o [o o |o [o [1 Jo
GP14 |1 [o [o [o [1 |o o [1 |o o [o |o [o [0 Jo
GP1s |1 |0 [0 [o [1 |o o [1 |o o [o |1 [o [0 Jo
GPie |1 |0 [0 [o [1 |o o [1 |o o [o |o [o [1 Jo
GP17 |1 [o [o [o [1 |o o [1 |o Jo o |1 [o [1 Jo
P18 [1 [0 |o [o [1 |o [o o |1 [o o |o [o [o Jo
GP19 [0 [0 |o [o o o [o o o [o [o [o [o [o |1
P20 [1 [0 |o [o [1 |o [o o |1 [o o |o Jo [o Jo
gP21 |1 [0 [o [o [1 |o Jo o |1 o [o |o [o [0 Jo
GP22 |1 [0 [o [o [1 |o Jo o |1 o o |o [o [1 Jo
GP23 |1 (o [0 [o [1 |o Jo o |1 o o |1 [o |1 Jo
GP24 |0 [1 [o [o [o |1 o o |1 o [o |o [o [o Jo
GP2s [0 [1 |o [o o |1 [o o |1 [o o |o [o |o |o
GP26 |0 [1 |o [o [o |1 [o o |1 [o o |o [o [o Jo
g27 |o [1 [o [o [o |1 o o |1 o [o |o [1 [o Jo
gP28 [0 [1 |o [o [o |1 [o o |o [1 o |o [o [o Jo
GP29 [0 [1 |o [o [o |1 [o o |o [1 o |o Jo [o Jo
GP30 [0 [1 |o [o [o |1 [o o |o [1 o |o [o [o Jo
GP31 |0 [1 |o [o [o |1 [o o |o [1 o |o Jo [1 Jo
G2 [0 [1 |o [o o |1 [o o |o [1 o |o Jo [o Jo
GP33 [0 [1 |o [o o |1 [o o |o [1 o |o [1 [o Jo
GP34 [0 [1 |o [o Jo |1 [o o |o [1 o |o Jo [1 Jo
G35 [0 [1 |o [o o |1 [o o |o [1 o |o |1 [1 Jo
GPr3e |0 [1 |0 [o [o |o [1 o |o [1 o |o [o [o Jo
Gr37 [0 [1 |o [o o |o [1 o |o [o [1 o [o [o Jo
Gr3s [0 [1 |o [o o |o [1 o |o [o [1 o [o [o Jo
GP39 [0 [1 |o [o o |o [1 o |o [o [1 o [1 [o Jo

LB, low branched glycans; HB, highly branched glycans; GO, agalactosylated glycans; G1,

monogalactosylated glycans; G2, digalactosylated glycans; G3, trigalactosylated glycans; G4,

tetragalactosylated glycans; S1, monosialylated glycans; S2, disialylated glycans; S3, trisialylated

glycans; S4, tetrasialylated glycans; B, glycans with bisecting N-acetylglucosamine (GIcNAc); AF,

glycans with antennary fucose; CF, glycans with core fucose; HM, high-mannose glycans; 0, glycan

peak (GP) area is not included in the calculation; 0.5, half of the GP area is included in the

calculation; 1, GP area is included in total in the calculation

ESM Table 5 Descriptive statistics of plasma and IgG N-glycans quantified in children with type 1

diabetes in the primary study

Glycan peak Q1 Median Q3
Plasma N-glycans

GP1 3.85 4.64 5.7
GP2 1.75 1.96 2.21




GP3 0.03 0.04 0.05
GP4 3.95 4.69 5.38
GP5 1.5 1.86 2.21
GP6 0.84 0.99 1.17
GP7 1.02 11 1.2
GP8 1.76 1.94 2.11
GP9 0.06 0.08 0.09
GP10 4.5 5.1 5.77
GP11 0.61 0.73 0.87
GP12 1.48 l1.61 1.75
GP13 0.37 0.44 0.51
GP14 14.49 15.36 16.23
GP15 0.19 0.22 0.25
GP16 5.61 6.16 6.79
GP17 1.08 1.38 1.75
GP18 3.26 3.65 4.07
GP19 0.72 0.78 0.84
GP20 24.88 26.25 27.7
GP21 0.39 0.43 0.46
GP22 3.24 3.73 4.28
GP23 0.95 1.18 1.47
GP24 1.48 1.72 2
GP25 0.06 0.07 0.09
GP26 1.2 141 1.64
GP27 0.55 0.72 0.92
GP28 0.45 0.53 0.62
GP29 0.05 0.07 0.09
GP30 3.48 4.02 4.72
GP31 0.23 0.29 0.37
GP32 0.83 1 1.19
GP33 1.77 2.19 2.67
GP34 0.21 0.25 0.29
GP35 0.11 0.15 0.2
GP36 0.27 0.31 0.36
GP37 0.28 0.36 0.45
GP38 0.58 0.68 0.8
GP39 0.36 0.44 0.54
AF 2.84 3.52 4.31
B 5.81 6.7 7.72
CF 31.22 34.39 37.43
GO 5.73 6.65 7.83
Gl 6.93 8.09 9.21
G2 66.82 68.36 69.87




G3 11.26 12.55 14.08
G4 1.57 1.81 2.08
HB 12.93 14.31 16.05
HM 3.31 3.51 3.73
LB 81.81 83.57 84.97
S1 24.38 25.32 26.24
S2 38 39.51 41.04
S3 7.99 8.87 10.02
S4 1.28 1.5 1.73
IgG N-glycans

GP1 0.07 0.08 0.1
GP2 0.15 0.22 0.34
GP3 0.08 0.1 0.11
GP4 18.63 21.54 24.53
GP5 0.11 0.13 0.15
GP6 3.14 3.72 4.37
GP7 0.11 0.16 0.23
GP8 19.8 20.96 22.13
GP9 7.53 8.43 9.34
GP10 3.06 3.56 4.11
GP11 0.35 0.41 0.47
GP12 0.2 0.31 0.48
GP13 0.13 0.15 0.17
GP14 15.09 16.99 18.85
GP15 1.05 1.22 1.44
GP16 2.3 2.55 2.81
GP17 0.61 0.69 0.78
GP18 9.99 11.47 13.04
GP19 1.28 1.47 1.71
GP20 0.18 0.21 0.24
GP21 0.49 0.55 0.61
GP22 0.07 0.08 0.1
GP23 2.04 2.38 2.77
GP24 1.31 1.52 1.77
B 11 12.33 13.78
CF 96.71 97.26 97.73
GO 22.36 25.66 29.08
G1 34.75 36.39 37.92
G2 33.65 37.23 40.93
SO 50.28 52.57 54.83
s1 14.74 16.24 17.93
S2 4.06 4.57 5.15




AF, glycans with antennary fucose; B, glycans with bisecting N-acetylglucosamine (GIcNAc); CF,
glycans with core fucose; GO, agalactosylated glycans; G1, monogalactosylated glycans; G2,
digalactosylated glycans; G3, trigalactosylated glycans; G4, tetragalactosylated glycans; HB, highly
branched glycans; HM, high-mannose glycans; LB, low branched glycans; S1, monosialylated glycans;
S2, disialylated glycans; S3, trisialylated glycans; S4, tetrasialylated glycans

ESM Table 6 Descriptive statistics of plasma N-glycans quantified in the follow-up family-based
study

Control Ctrly Ctrl, Cases

GP Med | Q1 Q3 Min Max Area Area Med Q1 Q3 Min Max

GP1 453 | 366 | 536 | 15 11.59 3.89 3.06 4.62 371 | 581 | 2.02 9.6

GP2 1.74 158 | 1.94 | 1.03 3.48 1.62 1.03 1.92 1.71| 217 | 119 3

GP3 0.05 | 0.04 | 0.07 | 0.03 0.13 0.07 0.03 0.05 0.04 | 0.06 | 0.02 0.12

GP4 5.02 | 446 | 557 | 2.62 8.35 3.67 3.33 4.65 386 | 521 | 2.46 7.19

GP5 2.05 1.79 | 235 | 0.85 3.53 1.24 1.37 1.86 149 | 221 | 0.81 3.29

GP6 1.06 | 0.92 | 1.24 | 0.47 2.31 0.78 0.47 1.01 0.87 | 118 | 0.55 1.84

GP7 1.05 0.94 | 1.15 | 0.59 1.54 0.79 0.73 1.08 099 | 119 | 0.79 1.57

GP8 2 1.83 | 219 | 1.34 3 2.18 1.95 2.03 1.88 | 2.18| 1.38 2.71

GP9 0.1 0.09 | 0.12 | 0.05 0.19 0.09 0.05 0.1 0.09 | 0.11| 0.05 0.15

GP1 543 | 497 | 591 | 3.37 8.82 4.17 3.37 4.93 445 | 551 | 31 7.99
0

GP1 0.83 0.71 | 098 | 0.37 1.68 0.54 0.37 0.81 0.69 | 099 | 0.39 1.68
1

GP1 1.48 1.36 | 1.65 1.03 2.04 1.56 1.23 1.6 147 | 1.74| 1.09 2.19
2

GP1 0.58 0.48 | 0.68 | 0.27 1.12 0.31 0.41 0.54 0.45 | 0.64 | 0.27 0.97
3

GP1 | 147 | 1396 | 154 | 11.7 17.77 | 16.23 | 15.64 | 15.06 | 143 | 15.7 | 12.11 | 17.58
4 2 8 7

GP1 0.42 0.38 | 0.46 | 0.27 0.69 0.31 0.3 0.42 038 | 045| 0.28 0.6
5

GP1 6.27 572 | 681 | 4.22 8.66 4.88 4.88 6.1 563 | 6.74 | 4.46 9.01
6

GP1 1.55 132 | 1.88 | 0.8 3.61 0.83 0.8 1.59 131 2 0.69 3.46
7

GP1 3.61 335 | 402 | 261 5.24 4.23 3.44 3.73 34 413 | 246 5.72
8

GP1 0.99 0.94 | 1.06 | 0.56 1.23 0.98 0.8 0.99 095 | 106 | 0.76 1.21
9

GP2 | 24.1 | 23.04 | 25.3 | 185 29.84 | 27.96 | 29.1 2435 | 23.12 | 25.7 | 18.89 | 30.75
0 8 3 4 4

GP2 0.54 0.5 0.58 | 0.39 0.69 0.59 0.55 0.56 0.53 | 0.6 0.43 0.72
1

GP2 3.35 3.03 | 3.7 2.33 5.86 2.78 3.54 3.52 3.14 | 397 | 204 5.38
2

GP2 1.26 1.06 | 1.48 | 0.52 2.74 0.77 0.89 131 1.07 | 1.54| 0.65 2.87




GP2 | 188 167] 224 [ 121 352 223 18 18| 159 217] 1.23[ 3.43

4

GP2 | 018 | 017] 019 | 013 | 0.24| 019| o019| o019| 018 021] 013 031

5

GP2 | 167 | 151] 1.9 | 103 | 3 1.84| 187 165| 147 188| 112 2.88

6

GP2 | 083 07 | 101 | 015| 156| 1.18| 149| 08| 07 | 1.03| 014 197

7

GP2 | 063 055| 072 | 016 | 131| 071| o062 o064 054| 072| 041] 1.24

8

GP2 | 019 | 017 | 022 | 0.04| 032| 023| 026 021] 019] 024 011] 037

9

GP3 | 416 | 3.74| 485 | 259 | 746| 501| 494 405| 3.54| 48| 2.58| 7.53

0

GP3 | 036 | 03 | 042 ] 019 105| 035| 04 036| 031] 045| 02 | 0.75

1

GP3 | 098] 085| 1.14 | 059 | 1.77| 115| 162| 093] 082 11 | 054 1.79

2

GP3 | 2 166 | 2.44 | 048 | 4.05| 296| 4.05| 209| 1.69| 253| 057 | 4.62

3

GP3 | 033 03 | 037 ] 02 05 | 037| 044 034| 03 | 039] 018] o064

4

GP3 | 025 021] 029 | 013 | o5 | 031| o044 027 023] 032] 012] o056

5

GP3 | 05 | 046| 056 | 032 093| 063| 093 051 047] 058] 03 | 096

6

GP3 | 045 | 038] 051 | 024 | 077 06 067 | 045| 038| 053| 024 1.15

7

GP3 | 081 | 073] 091 | 045 | 161 | 1.08| 161| 082 073 093] 046 1.72

8

GP3 | 057 | 046| 067 | 027 | 157| 079| 157 o057 049] 07 | 027] 136

9

HB | 160 |14.77 [17.7 |113 | 232 | 1962 | 2291 | 157 | 14.47 [ 17.9 | 9.84 | 25.27
9 7 1 4

HM | 356 | 332 378 | 219 | 429 333 275| 367| 347| 38| 29 | 471

LB |81.7 | 8013830 |754 | 86.7 | 787 | 75.82| 82.02| 79.87 | 833 | 72.6 | 87.28
7 8 1 6

S1 | 251 |[2429|261 [21.0 | 29.1 | 2413 | 23.26 | 25.46 | 2452 | 26.4 | 21.7 | 29.5
4 1 4 9

s2 [ 377 [3669]390 [31.6 | 429 | 41.77 | 429 | 3837 | 36.81 | 39.8 | 33.51| 44.26
9 6 2 7

s3 952 | 878|105 | 651 | 13.83 | 11.72 | 13.69| 9.44| 852]106 | 567 155

9 6

s4 182 | 162 2007 | 1 385 | 246| 38| 187 | 1.63| 209| 1.01| 3.76

AF 363 | 3.04| 442 | 116 | 754| 524 754| 377| 3.14| 451] 111| 8.42

B 7.01 | 6.43| 805 | 395 11.44| 501 395| 729| 6.46| 835| 3.83| 12.03

CF [354 [3269]377 [227 | 4692 | 2651 | 24.8 | 34.81 | 31.78 | 375 | 22.86 | 44.41
3 7 2 4




GO 6.33 535 | 7.24 | 3.01 | 15.06 5.51 4.09 6.61 5.4 7.87 | 3.21| 12.07

Gl 8.95 7.84 | 9.8 4.8 14.4 6.06 5.6 8.13 7 9.24 | 432 | 12.67

G2 66.2 | 64.86 | 67.6 | 58.3 71.86 | 67.12 | 66.13 | 66.79 | 65.35 | 68.2 | 60.79 | 71.17
9 5 5 2

G3 13.6 | 12.54 | 15.2 9.45 | 20.49 | 16.53 | 18.13 | 13.34 | 12.2 | 15.2 8.52 | 21.89
7 8 5

G4 231 209 | 264 | 1.33 4.78 3.1 4.78 2.38 211 | 264 | 132 4.72

Bolded are derived glycan traits that significantly differed between healthy and diseased siblings.
Ctrl;, control sample of individual that developed type 1 diabetes within nearly 6 years; Ctrl,, control
sample of individual that developed type 1 diabetes within 9 years; GP, glycan peak; Med, median;
AF, glycans with antennary fucose; B, glycans with bisecting N-acetylglucosamine (GIcNAc); CF,
glycans with core fucose; GO, agalactosylated glycans; G1, monogalactosylated glycans; G2,
digalactosylated glycans; G3, trigalactosylated glycans; G4, tetragalactosylated glycans; HB, highly
branched glycans; HM, high-mannose glycans; LB, low branched glycans; SO, asialylated glycans; S1,
monosialylated glycans; S2, disialylated glycans; S3, trisialylated glycans; S4, tetrasialylated glycans

ESM Table 7 Descriptive statistics of IgG N-glycans quantified in the follow-up family-based study

Control Ctrly | Ctrly Cases

GP Med Q1 Q3 Min Max Area | Area Med | Q1 Q3 Min Max

GP1 0.09| 0.07| 01 0.04 0.21| 0.1 0.09| 009 | 0.07]| 01 0.04| 0.4

GP2 0.24 | 0.18 | 0.35 0.07 1.09 | 0.43 0.23 | 0.25 0.16 | 0.39 0.06 | 0.98

GP3 0.14 | 0.12 | 0.17 0.07 0.28 | 0.13 0.11 | 0.14 0.12 | 0.17 0.08 | 0.29

GP4 | 19.69 | 16.6 | 22.41 9.08 | 35.05 | 22.42 | 20.53 | 21.06 | 17.94 | 24.1 11.45 | 33.89

GP5 0.17 | 0.15| 0.19 0.1 0.34| 0.25 0.11 | 0.18 0.16 | 0.21 0.12 | 0.36

GP6 3.38 | 2.9 3.86 1.65 7.77 | 3.79 2.25 3.82 3.2 4.4 1.94 | 6.97

GP7 0.22| 016 | 0.3 0.07 091 | 0.27 0.17 | 021 0.15 | 0.28 0.06 | 0.85

GP8 | 22.15| 21.1 | 23.57 | 16.39 | 26 21.67 | 23.3 | 21.05 | 20.03 | 22.3 17.11 | 25.38

GP9 861 | 791 | 9.36 5,57 | 12.18 | 7.28 9.27 | 8.29 7.37 | 9.11 5.43 | 11.48

GP1 3.7 3.25 | 4.26 1.89 7.62 | 3.67 2.15 3.74 3.23 | 438 2.15 | 6.92
0

GP1 0.43 | 039 | 049 0.26 0.75| 0.43 0.27 | 0.46 0.42 | 0.52 0.29 | 0.79
1

GP1 0.44 | 031 | 0.68 0.1 333 | 0.52 0.36 0.4 0.28 | 0.61 0.14 | 2.08
2

GP1 0.25 | 0.22 | 0.29 0.15 0.53 | 0.26 0.2 0.24 0.22 | 0.28 0.16 | 0.45
3

GP1 17.51 | 15.6 | 19.32 | 10.22 | 25.88 | 17.73 | 17.11 | 17.02 | 14.93 | 19.0 99 | 264
4 1 9

GP1 1.26 | 1.07 1.5 0.56 235| 1.18 0.72 131 1.13 | 1.54 0.78 | 231
5

GP1 267 | 242 | 293 1.65 3.79 | 229 3.19 | 2.62 242 | 283 1.78 | 3.59
6

GP1 0.74 | 0.65| 0.84 0.49 1.67 | 0.76 0.69 | 0.74 0.66 | 0.85 0.5 1.57




GP1 11.3 9.87 | 12.72 6.42 | 19.3 | 11.12 | 13.28 | 10.96 9.72 | 12.6 6.66 | 18.34

GP1 142 | 1.25 1.59 0.75 237 | 1.25 0.96 1.52 1.34 | 1.69 0.96 | 3.39

GP2 0.25| 0.21 | 0.29 0.11 0.55| 0.24 0.26 | 0.26 0.22 | 0.31 0.11 | 0.66

GP2 0.55| 051 | 0.61 0.38 0.83 | 0.53 059 | 057| 051 0.63 0.4 1.45

GP2 0.17 | 0.15| 0.19 0.09 0.31| 0.16 0.17 | 0.18 0.15 | 0.21 0.08 | 0.49

GP2 206 | 186 | 24 0.96 436 | 2 276 | 2.17 191 | 247 1.08| 4.2

GP2 135 1.2 1.55 0.7 224 | 1.25 1.03 1.5 132 | 175 0.86 2.5

SO 55.24 | 53.1 | 57.43 | 41.74 | 64.38 | 53.02 | 53.54 | 53.2 | 50.85 | 55.3 44.77 | 64.08

8 9

s1 16.2 | 146 | 17.68 | 10.77 | 24.36 | 15.43 | 18.12 | 16.03 | 14.45 | 17.6 10.77 | 22.37
9 9

S2 422 | 381 | 4.6 2.67 7.15| 3.93 455 | 4.44 | 4.03| 5.01 254 | 7.43

B 12.1 | 109 | 13.35 6.96 | 20.84 | 11.98 7.74 | 12.89 | 11.71 | 14.2 8.61 | 19.92
3 3

CF 96.65 | 96 97.2 91.15 | 98.3 | 96.18 | 96.89 | 96.62 | 96.08 | 97.1 93.51 | 98.44
5

GO 23.46 | 20.0 | 26.46 | 11.83 | 43.44 | 26.75 | 23.09 | 25.51 | 22.09 | 28.7 14.16 | 39.31
2 9

G1 38.47 | 37.0 | 39.58 | 31.56 | 42.39 | 35.62 | 38.34 | 36.49 | 35.2 | 38.1 30.27 | 40.86
5 3

G2 37.61 | 33.9 | 41.19 | 23.55| 50.91 | 36.76 | 37.87 | 36.91 | 33.07 | 41.1 22.96 | 48.84
4 5

Bolded are derived glycan traits that significantly differed between healthy and diseased siblings.
Ctrly, control sample of individual that developed type 1 diabetes within nearly 6 years; Ctrl,, control
sample of individual that developed type 1 diabetes within 9 years; GP, glycan peak; Med, median; B,
glycans with bisecting N-acetylglucosamine (GIcNAc); CF, glycans with core fucose; GO,
agalactosylated glycans; G1, monogalactosylated glycans; G2, digalactosylated glycans; SO,
asialylated glycans; S1, monosialylated glycans; S2, disialylated glycans

ESM Table 8 Correlation of plasma N-glycans with increase in number of specific autoantibodies
(1-4)

Glycan Beta | SE 95% Cliow | 95% Clyp, | Tvalue | pvalue Padj Piab
peak

GP1 0.43 | 0.20| 0.04 0.82 2.19 290x102 | 1

GP2 0.54 | 0.19| 0.16 0.92 2.82 509x10% | 1

GP3 -0.02 | 0.18 | -0.38 0.33 -0.12 9.02x10" | 1

GP4 0.43 | 0.19| 0.05 0.81 2.23 2.63x102 | 1

GP5 0.48 | 0.18| 0.13 0.84 2.68 7.79x10% | 1

GP6 0.49 | 0.18| 0.13 0.84 2.68 7.76x10% | 1

GP7 0.26 | 0.19| -0.11 0.64 1.37 1.71x10* 1




GP8 -0.09 | 0.20 | -0.47 0.30 -0.43 6.66x 10" | 1

GP9 0.04 | 0.20 | -0.35 0.43 0.21 835x10" | 1

GP10 0.37 | 0.20 | -0.02 0.76 1.87 6.31x107% | 1

GP11 0.34 | 0.18 | -0.01 0.68 1.93 5.51x107% | 1

GP12 -0.01 | 0.19 | -0.38 0.35 -0.06 9.55x 10" | 1

GP13 0.62 | 0.19| 0.25 0.99 3.28 1.15x10% | 4.35x10"
GP14 -0.22 | 0.20 | -0.61 0.16 -1.13 2.59x10t | 1

GP15 0.26 | 0.20 | -0.13 0.65 1.31 1.91x10" | 1

GP16 0.54 | 0.20 | 0.16 0.93 2.77 6.01x10° | 1

GP17 0.38 | 0.18 | 0.04 0.73 2.18 299x10? | 1

GP18 -0.51 | 0.17 | -0.85 -0.16 -2.89 420x10% | 1

GP19 -0.07 | 0.20 | -0.47 0.32 -0.36 7.17Ex10t | 1

GP20 -0.28 | 0.20 | -0.67 0.11 -1.42 1.58x10" | 1

GP21 -0.06 | 0.20 | -0.45 0.34 -0.28 7.81x10% | 1

GP22 0.40 | 0.19 | 0.02 0.77 2.06 4.02x10% | 1

GP23 048 | 0.18 | 0.13 0.83 2.67 7.99x10% | 1

GP24 -0.87 | 0.19 | -1.24 -0.50 -4.65 5.23x10° | 1.98x103 | **
GP25 -0.50 | 0.20 | -0.89 -0.12 -2.56 1.10x10% | 1

GP26 -0.71 | 0.20 | -1.09 -0.32 -3.60 3.72x10*% | 1

GP27 0.27 | 0.20 | -0.12 0.65 1.35 1.77x10" | 1

GP28 -0.86 | 0.18 | -1.22 -0.50 -4.66 4.85x10° | 1.83x1073 | **
GP29 -0.30 | 0.19 | -0.69 0.08 -1.57 1.18x 10" | 1

GP30 -093 | 0.19 | -1.30 -0.56 -4.99 1.07x10° | 4.04x 10" | ***
GP31 -0.52 | 0.20 | -0.91 -0.13 -2.63 8.93x10% | 1

GP32 -0.32 | 0.20| -0.71 0.06 -1.64 1.02x10* | 1

GP33 0.13 | 0.19| -0.26 0.51 0.65 5.13x10" | 1

GP34 -0.64 | 0.19 | -1.02 -0.26 -3.33 9.99x10* | 3.78x10*
GP35 0.22 | 0.20 | -0.17 0.61 1.13 259x10" | 1

GP36 -0.46 | 0.19 | -0.84 -0.07 -2.35 1.97x10? | 1

GP37 -0.78 | 0.18 | -1.13 -0.42 -4.34 1.98x10° | 7.50x 1073 | **
GP38 -0.66 | 0.18 | -1.02 -0.30 -3.58 4.05x10* | 1.53x10"
GP39 -0.08 | 0.19 | -0.46 0.30 -0.42 6.73x10" | 1

LB 0.69 | 0.19| 0.32 1.06 3.66 3.07x10* | 1.16x10*

HB -0.77 | 0.19 | -1.14 -0.40 -4.13 4.72x10° | 1.79x107% | *
GO 0.46 | 0.20| 0.08 0.85 2.36 1.90x102 | 1

Gl 0.53 | 0.19| 0.16 0.90 2.80 5.49x10% | 1

G2 0.11 | 0.20 | -0.28 0.50 0.55 5.81x10" | 1

G3 -0.79 | 0.19 | -1.15 -0.42 -4.19 3.76 x10° | 1.42x10? | *
G4 -0.60 | 0.18 | -0.96 -0.24 -3.25 1.30x 103 | 4.93x10*

S1 0.35| 0.20 | -0.04 0.74 1.75 8.08x107% | 1

S2 -0.46 | 0.19 | -0.85 -0.08 -2.39 1.75x102 | 1

S3 -0.75 | 0.19 | -1.12 -0.38 -4.00 8.13x10° | 3.07x10? | *
S4 -0.60 | 0.18 | -0.96 -0.24 -3.28 1.15x 103 | 4.36x10*

B 0.58 | 0.17| 0.25 0.92 3.41 7.48x10* | 2.83x10*

AF 0.15| 0.20 | -0.24 0.53 0.75 454x10" | 1

CF 0.61| 0.19| 0.25 0.98 3.29 1.13x 103 | 4.27x10*




HM | 010 0.20 [ -0.29 0.49 0.50 6.16x10" | 1 |

Beta, standard error, and 95% confidence interval are expressed in the standard deviation units,
adjusted for age and gender. Significant associations are represented with a star sign within piab
column.

LB, low branched glycans; HB, highly branched glycans; GO, agalactosylated glycans; G1,
monogalactosylated glycans; G2, digalactosylated glycans; G3, trigalactosylated glycans; G4,
tetragalactosylated glycans; S1, monosialylated glycans; S2, disialylated glycans; S3, trisialylated
glycans; S4, tetrasialylated glycans; B, glycans with bisecting N-acetylglucosamine (GIcNAc); AF,
glycans with antennary fucose; CF, glycans with core fucose; HM, high-mannose glycans; pag, p
value adjusted using Benjamini-Hochberg’s method; piab, labels for significant p values, p value,q; <
0.05 (*), p valueadj < 0.01 (**), p valueaq; < 0.001 (***)

ESM Table 9 Associations of plasma N-glycans with disease status, further adjusted for age and
sex, and corrected for multiple testing

Glycan OR 95% Cl SE p value

GP1 1.07 0.83,1.39 0.14 7.93x 10"
GP2 2.09 1.58,2.76 0.30 1.16 x 10°
GP3 0.87 0.64,1.19 0.14 6.27 x 10"
GP4 0.60 0.46, 0.79 0.08 2.16x 10°
GP5 0.64 0.47,0.86 0.10 1.32x 10
GP6 0.97 0.73,1.3 0.14 9.60x 10"
GP7 1.69 1.28,2.24 0.24 2.01x 10?3
GP8 1.03 0.8,1.33 0.13 9.60x 10"
GP9 0.95 0.7,1.27 0.14 9.19x 10"
GP10 0.57 0.43,0.76 0.08 1.24x 103
GP11 1.27 0.93,1.75 0.21 2.92x10*
GP12 1.86 1.37,2.53 0.29 1.15x 103
GP13 0.87 0.66, 1.14 0.12 5.16 x 10!
GP14 1.18 0.91, 1.54 0.16 3.78x 10"
GP15 1.13 0.85, 1.49 0.16 6.27 x 10"
GP16 1.01 0.78,1.31 0.13 9.89x 10"
GP17 1.47 1.08, 2 0.23 5.04 x 10
GP18 1.04 0.79,1.39 0.15 9.59x 10
GP19 1.00 0.78,1.29 0.13 9.89x 10"
GP20 0.98 0.76,1.28 0.13 9.89x 10"
GP21 1.52 1.16,1.98 0.21 8.56 x 103
GP22 1.74 1.32,2.29 0.25 1.15x 103
GP23 1.66 1.23,2.25 0.26 5.61x 103
GP24 0.79 0.61,1.02 0.10 1.89x10*
GP25 2.12 1.56, 2.87 0.33 4.54 x 10°
GP26 0.82 0.63, 1.06 0.11 2.92x 10"
GP27 0.99 0.77,1.29 0.13 9.89x 10"
GP28 0.97 0.74, 1.26 0.13 9.60x 10"
GP29 1.62 1.2,2.19 0.25 7.12x 103
GP30 0.72 0.55, 0.94 0.10 5.14x 10




GP31 1.20 0.92, 1.56 0.16 3.40x 10"
GP32 0.74 0.57, 0.96 0.10 7.91x 107
GP33 1.00 0.77, 1.29 0.13 9.89x 10"
GP34 1.10 0.84, 1.43 0.15 7.23x 10"
GP35 1.30 0.99, 1.7 0.18 1.62 x 10™
GP36 1.08 0.82, 1.41 0.15 7.93x 10"
GP37 0.86 0.65, 1.14 0.12 5.06 x 10"
GP38 0.91 0.68, 1.2 0.13 7.23x 10"
GP39 0.97 0.74, 1.27 0.13 9.60x 10"
AF 1.01 0.78,1.31 0.13 9.89x 10*
B 1.72 1.26, 2.34 0.27 3.52x 10°
CF 1.01 0.77, 1.32 0.14 9.89x 10*
GO 1.23 0.95, 1.6 0.16 2.73x 10"
Gl 0.63 0.47,0.84 0.09 7.01x 10
G2 1.24 0.96, 1.6 0.16 2.61x10*
G3 0.81 0.62, 1.05 0.11 2.73x 10"
G4 0.93 0.7,1.23 0.13 7.93x 10"
HB 0.83 0.64, 1.08 0.11 3.32x 10"
HM 1.65 1.26, 2.16 0.23 2.16x 10°
LB 1.15 0.88, 1.5 0.15 5.07 x 10"
S1 1.33 1.02,1.72 0.18 9.92 x 10
S2 1.18 0.91,1.54 0.16 3.78x 10"
S3 0.83 0.64, 1.08 0.11 3.32x 10"
S4 0.89 0.67,1.19 0.13 6.60 x 10

Significant p values (p < 0.05) are represented in bold.

LB, low branched glycans; HB, highly branched glycans; GO, agalactosylated glycans; G1,
monogalactosylated glycans; G2, digalactosylated glycans; G3, trigalactosylated glycans; G4,
tetragalactosylated glycans; S1, monosialylated glycans; S2, disialylated glycans; S3, trisialylated
glycans; S4, tetrasialylated glycans; B, glycans with bisecting N-acetylglucosamine (GIcNAc); AF,
glycans with antennary fucose; CF, glycans with core fucose; HM, high-mannose glycans

ESM Table 10 Associations of IgG N-glycans with disease status, further adjusted for age and sex,
and corrected for multiple testing

Glycan OR 95% CI SE p value

GP1 0.79 0.6, 1.04 0.11 1.57 x 107
GP2 1.15 0.88, 1.51 0.16 3.43x10*
GP3 0.86 0.66, 1.12 0.12 3.43x10*
GP4 1.25 0.95, 1.63 0.17 1.57 x 107
GP5 1.53 1.17,1.99 0.21 3.89x 103
GP6 1.71 1.31,2.24 0.23 3.02x10*
GP7 1.00 0.76, 1.31 0.14 9.73 x10*
GP8 0.40 0.3, 0.54 0.06 7.95x 10°
GP9 0.69 0.52,0.93 0.10 2.73 x 102




GP10 1.32 1,1.74 0.19 8.64 x 107
GP11 1.90 1.43,2.54 0.28 4.26 x 10°
GP12 0.98 0.74, 1.3 0.14 9.64x 10"
GP13 1.01 0.77, 1.31 0.14 9.73x 10"
GP14 0.85 0.66, 1.1 0.11 2.97x 10"
GP15 2.09 1.52, 2.87 0.34 3.49x 10°
GP16 0.81 0.63, 1.05 0.11 1.57x 10"
GP17 1.41 1.07, 1.85 0.20 2.73x 10
GP18 0.87 0.67, 1.13 0.11 3.43x 10"
GP19 291 2.09, 4.05 0.49 4.90 x 10°
GP20 1.60 121,21 0.22 2.29x 10°
GP21 1.69 1.28,2.24 0.24 6.24 x 10*
GP22 1.39 1.07,1.81 0.19 2.73x 10
GP23 1.24 0.95, 1.62 0.17 1.57x10*
GP24 2.62 1.94, 3.54 0.40 4.90x 10°
B 2.16 1.61, 2.89 0.32 1.65x 10°®
CF 0.80 0.6, 1.05 0.11 1.57x10*
GO 1.34 1.02,1.76 0.19 5.98 x 102
G1 0.37 0.27,0.51 0.06 7.95x 10°
G2 1.02 0.78,1.32 0.13 9.64 x 10™
HM 1.53 1.17,1.99 0.21 3.89x 103
SO 0.50 0.37, 0.68 0.08 3.56 x 10°
S1 0.98 0.76, 1.27 0.13 9.64 x 10
S2 1.86 1.41, 2.45 0.26 4.19x 10°

Significant p values (p < 0.05) are represented in bold.

B, glycans with bisecting N-acetylglucosamine (GIcNAc); CF, glycans with core fucose; GO,
agalactosylated glycans; G1, monogalactosylated glycans; G2, digalactosylated glycans; SO,
asialylated glycans; S1, monosialylated glycans; S2, disialylated glycans



GP1 GP2 GP3 GP4 GP5 GP6 GP7
12,5 +— 35— . — . ? 16—
10 4 3l 01 . 8 3 24 - 1.4
7.51 2.5 6- , 1.5 1.2
5 - 1 _
2 0.051 N 14 1
251 1.5 1 0.8-
1 L i . . 054 . 064 .
GP8 GP9 GP10 GP11 GP12 GP13 GP14
31— 0.2 4+— 94— 1.8 2.25 18
H g4 1 154 5] 14
25 0.154 7 4 1.24 1.751 0.754 161
2 o 097 1.5
1 0.14 5 . 0.5- 14
- 41 06 1.25
51 . . . i i { J .
3 . 3 3 . ) 1 0.25 : 12 3
GP15 GP16 GP17 GP18 GP19 GP20 GP21
074 =« 94 . n 0 n
304 t ] 071
0.6 1 . 81 31 5 111 27 i
1 1 0.6
0.5 7 24 44 0.9 o
0.4 61 i : | 0.5-
5 14 3 0.7 1 214
0371 : ' i } $ c Joad
GP22 GP23 GP24 GP25 GP26 GP27 GP28
61—~ 31T 0 0 ] r 3~ 3 24 - T
2] i 251 3 03 | as) 15] 14 i
= 2 0.251 : 14
X 4 151 21
= 21 0.2 0.51 0-51
8 31 11 1.54 H *
Q ! 0159 | | ! |
_(g 2 . 05 . 1 . i 14 . : H .
c GP29 GP30 GP31 GP32 GP33 GP34 GP35
3 04 . M . 5 5 — 0.6 .
Q9 034 74 151 4 0.6 054
© 6. 084 - . 3- 0.5 0.4
0.2 0.6
[ 54 ° 21 0.4 1 0.34
® 0.1 2 0.4 1 1
g . 4 4 14 0.3 0.24
vy .
o ] % 0.2 it | o2 ! 4
GP36 GP37 GP38 GP39 LB HB GO
1 . T 164 ] 16 n
. ¢ ] 164 - H E 25
08] - ! ! i | 1.2 : 851 124
0.75 1 1.2 201
0.6 1 0.8 8-
051 0.8 801 15
0.4 1 0.4 754 4l
1 1 0.25 A ' . . . 10 4 |
G G2 G3 G4 S0 S1 s2
151 : 5——j3 25— .
12.5 1 207 ¢ 44 i 27.51
104 68 201 40
16' 3' 25_
7.51 64 151
o 121 21 22,51 351
5 ! 1 H T . !
: ! $ i . 101 20 ! H
s3 s4 B AF CF HM
16_ 44 1 124 751 < T 354 <
14 3 104
12 1 6 5 404 31
10 1 2 254 Group
61 2.5 | .
8 30
| ! Y - Control
61 } .. ad . ! Do ! B3 ™D
Group

ESM Fig. 1 Plasma N-glycan distributions across participants with type 1 diabetes and their
unaffected siblings in the follow-up family-based study. GP, glycan peak; AF, glycans with antennary
fucose; B, glycans with bisecting N-acetylglucosamine (GIcNAc); CF, glycans with core fucose; GO,



agalactosylated glycans; G1, monogalactosylated glycans; G2, digalactosylated glycans; G3,
trigalactosylated glycans; G4, tetragalactosylated glycans; HB, highly branched glycans; HM, high-
mannose glycans; LB, low branched glycans; S1, monosialylated glycans; S2, disialylated glycans; S3,
trisialylated glycans; S4, tetrasialylated glycans
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ESM Fig. 2 I1gG N-glycan distributions across participants with type 1 diabetes and their unaffected
siblings in the follow-up family-based study. GP, glycan peak; GO, agalactosylated glycans; G1,
monogalactosylated glycans; G2, digalactosylated glycans; SO, asialylated glycans; S1, monosialylated



glycans; S2, disialylated glycans; B, glycans with bisecting N-acetylglucosamine (GIcNAc); CF, glycans
with core fucose; HM, high-mannose glycans

GP1 1
GP2 1
GP3

*
*

(@)
Y
s
* ok ok *
* % * k%
* %k % ok
*

[0]0]0]
TUUUD
A2 T
WN =200
*

* * *
ENE
EE N
* % X F % X *

EE
*
*

(@)
T
=
)

*

®
R
N
=
*
*
* %k ok

EE N R
*

EE N
*

*
*
*
*
*

*
*
*

L

* %k X

T
*

*

*

* % Kendall's T

wm 1.0

* *
* Ok Ok Ok Ok F X
* ok Ok ok
*
*

*
*
*

@

R

N

[$)]

*
* Ok ok *
* Ok Ok Ok
* X ok *
* K ok Ok
F X ok ok ok F X % ok * F
* X ok *

*
*
*

(@)
R
N
o
*
*

0.5

® Ok ok Ok K K K Ok F

*

@
0
N
[e°)
*
*

*
*

@
el
w
S

*

* Ok Ok Ok
* Ok Ok Ok

* *
*

()]
0
w
=

*

EE N

EE

* % ok o *
*

* Ok Ok *

*
*

()]
el
w
N

*

EE
*
*

@
T
w
[e2)
* ok Ok Ok F
* ok
* %
*
*
* % ok ok *
* ok ok
IR
* *

* % ok *

*
*
*
LN

*
*
*

*
® % ok ok ok ok ok R ok R ok 3k k E ok Ok Ok F F % Ok Ok Ok H F K Ok O F F F
*

* % % ok k k F X ok *
ESE IR R I B )
® Ok ok Ok Gk ok kK Ok Ok Ok X X K
* ok ok kK
® Ok ok Ok Kk kX X Ok F
F % % ok ok k% F ok ok F X *
*
EIE I I
*
* *
EE I 3
* %k * X
*

*
*
*
%k Ok ok Ok % kR b Ok ok kK Ok Ok Ok K K
*

® Ok Ok ok ok kK Ok Ok Ok X K ¥ Ok OF
*
*

* Ok kX Kk Ok ok Ok F X Ok Ok ok *
EE T AR
*

*

*

N

*

*

* ok Ok X

RN

EE I

E I

® Ok % R ok k% % Ok O F
LR

* ok kX

EE T

*
EE *
® Ok Ok ok kR Ok Ok kK K Ok Ok Ok X K ¥ Ok OF
* % K ok ok ok X X * * *
*
*
*

*
F % R R R Ok R X O Ok 3k X X F F F X X F X F X F F

® ok R ok kR R ok kX Kk Ok Ok Ok F kX * F

*

*
EE *
*
* %
*
* ok Ok * * o
*
* % ok * * ok *
ERE N * Ok F
* ok ok * * ok ok
* ok F
* ok Ok * * ok *
* Ok * X * Ok *
LRI A
* % ok * * ok *
* ok ok
* % Ok ok ok kK *
* Ok Ok %k ok F Ok O F
* ok Ok X
*

* % ok *
* Ok Ok Ok kK Ok Ok k F

*

)]
=
ok kR K ok K F k| Xk *
*
*
*

* % % X

.al-x-x-x-

*

*
* ok % ok ok ok ok X ok ok ok F X * Ok ok * X

*
¥ Ok X R Ok % F X F F F X X X X X

* Ok ok k Gk F Ok Ok *

x-s(-:(-».»*:(—:(-.

*
* Ok kX ¥ *
* % ok % X ok ok kX F X F
* Ok ok X ¥ *
* Ok Ok Ok O F F F F X
’(‘.***’(‘****
PP R
% ok %k Ok F Ok F *
T TR
* Ok X F * %
I )

*

*
*
*

* *

*
*

* *

*
GP324* * % * % % * % * * *

*

*

*

o
1
*

Ba* * *

*
Gl1q* % * % % * %
G2 4%

G3 1
AF -

*
GPOq* * * * % % % % % % %

GP1 4
GP24* * % * * % *

GP3 1
GP44* % % » % % %
GP54* * % * % % %

GP6

GP7 4% * % % % % % %
GP8 1
GP10
GP11 4% % % % % % % % % % %

*

GP154% * % % % % % % * % * %
GP164* * * * % % % % % % % % %
GP17 4% * * % % % % % % % %
GP184* *

LB 1

HB -

GO A

G4 1

SO 1

S14#*

S21

S3 1

S4 4

CF -

HM 4

GP33
GP34
GP35
GP36
GP37 A
GP38 1
GP39

DO —
NO ™
oo
[OJ0]0]

GP27
GP28

0 ©
NN
o0
oo

GP124* *
GP13
GP14
GP194* *
GP20
GP21
GP22
GP23
GP24

ESM Fig. 3 Intercorrelation of the assessed plasma N-glycans across participants with type 1
diabetes from the follow-up family-based study. GP, glycan peak; LB, low branched glycans; HB,
highly branched glycans; GO, agalactosylated glycans; G1, monogalactosylated glycans; G2,
digalactosylated glycans; G3, trigalactosylated glycans; G4, tetragalactosylated glycans; S1,
monosialylated glycans; S2, disialylated glycans; S3, trisialylated glycans; S4, tetrasialylated glycans;
B, glycans with bisecting N-acetylglucosamine (GIcNAc); AF, glycans with antennary fucose; CF,
glycans with core fucose; HM, high-mannose glycans
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ESM Fig. 4 Intercorrelation of the assessed IgG N-glycans across participants with type 1 diabetes

from the follow-up family-based study. GP, glycan peak; GO, agalactosylated glycans; G1,

monogalactosylated glycans; G2, digalactosylated glycans; SO, asialylated glycans; S1, monosialylated
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ESM Fig. 5 Associations between plasma N-glycans and (A) IA-2A, insulinoma-associated protein 2
autoantibodies; (B) GADA, glutamic acid decarboxylase autoantibodies; (C) ZnT8RA, arginine zinc
transporter 8 autoantibodies; (D) ZNT8WA, tryptophan zinc transporter 8 autoantibodies. No



significant associations were observed. LB, low branched glycans; HB, highly branched glycans; GO,
agalactosylated glycans; G1, monogalactosylated glycans; G2, digalactosylated glycans; G3,
trigalactosylated glycans; G4, tetragalactosylated glycans; S1, monosialylated glycans; S2, disialylated
glycans; S3, trisialylated glycans; S4, tetrasialylated glycans; B, glycans with bisecting N-
acetylglucosamine (GIcNAc); AF, glycans with antennary fucose; CF, glycans with core fucose; HM,
high-mannose glycans
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ESM Fig. 6 Associations between IgG N-glycans and (A) IA-2A, insulinoma-associated protein 2
autoantibodies; (B) GADA, glutamic acid decarboxylase autoantibodies; (C) ZnT8RA, arginine zinc
transporter 8 autoantibodies; (D) ZNnT8WA, tryptophan zinc transporter 8 autoantibodies. Significant



associations are represented with a star sign. GO, agalactosylated glycans; G1, monogalactosylated
glycans; G2, digalactosylated glycans; SO, asialylated glycans; S1, monosialylated glycans; S2,
disialylated glycans; B, glycans with bisecting N-acetylglucosamine (GIcNAc); CF, glycans with core

fucose; HM, high-mannose glycans
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ESM Fig. 7 Correlation of plasma N-glycans with increase in number of specific autoantibodies.
Significant correlations were observed for GP30, GP24, GP28, GP37, G3, HB, and S3. LB, low
branched glycans; HB, highly branched glycans; GO, agalactosylated glycans; G1, monogalactosylated



glycans; G2, digalactosylated glycans; G3, trigalactosylated glycans; G4, tetragalactosylated glycans;
S1, monosialylated glycans; S2, disialylated glycans; S3, trisialylated glycans; S4, tetrasialylated
glycans; B, glycans with bisecting N-acetylglucosamine (GIcNAc); AF, glycans with antennary fucose;
CF, glycans with core fucose; HM, high-mannose glycans
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ESM Fig. 8 Correlation of IgG N-glycans with increase in number of specific autoantibodies. No
significant correlations were observed. GO, agalactosylated glycans; G1, monogalactosylated glycans;
G2, digalactosylated glycans; SO, asialylated glycans; S1, monosialylated glycans; S2, disialylated
glycans; B, glycans with bisecting N-acetylglucosamine (GlcNAc); CF, glycans with core fucose; HM,
high-mannose glycans
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ESM Fig. 9 Proportions of directly measured plasma N-glycans in groups comprising male and

female children with various ages at diagnosis of type 1 diabetes. Children, age 0.6-6 years; Pre-pub,
pre-pubertal children, age 6-11/13 years; Pub, pubertal children, age 11/13-15/16.9 years; Post-pub,
post-pubertal children, age 15/17-19.1/18.3 years; F, female; M, male
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ESM Fig. 10 Proportions of directly measured IgG N-glycans in groups comprising male and female
children with various ages at diagnosis of type 1 diabetes. Children, age 0.6-6 years; Pre-pub, pre-
pubertal children, age 6 to 11/13 years; Pub, pubertal children, age 11/13-15/16.9 years; Post-pub,
post-pubertal children, age 15/17-19.1/18.3 years; F, female; M, male
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model . age + gender . age + gender + directly measured glycans

ESM Fig. 11 Classification performance of each individual IgG (A) and plasma (B) N-glycan trait in
predicting disease status of patients with type 1 diabetes and healthy controls evaluated by the
receiver operating characteristic curves analyses



