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Legend

We listed the UniProt accession number of the S-GlcNAcylated proteins, their name, the species they were
isolated from, the glycopeptide sequence and the sequence position of the modified Cys-residue

Both the beam-type CID spectrum (HCD) (upper panel) and the ETD data (lower panel) are presented for
each S-GIcNAcylated peptide

In most database searches an unspecified 203-203.1Da modification was permitted on Cys residues — thus,
the exact mass of the modification was reported by Protein Prospector and this information is listed in S
Table 1. Here the modification is shown according to the final assignment, i.e. GIcNAc. However, in some
later searches a user-specified exactly defined modification was introduced: Cgly that stands for a HexNAc
on Cys.

For the O-GIcNAcylated peptides the Prospector output was copied, where “HexNAc’ was assigned as the
modification. Since isomeric GalNAc and GIcNAc both may derivatize peptides this generic assignment is
used in database searches.

The measured precursor ion masses were included.

In the HCD spectra we assigned just enough fragment ions to indicate that the sequence identification is
reliable.

In the ETD spectra we labeled the precursor ion and its charge-reduced forms (+*), it was also indicated (*)
if the charge reduced form of a coeluting ion of different charge in the precursor selection window was
detected. The characteristic side-chain loss from the charge-reduced form(s) of the precursor ion is
pointed out.

Protein Prospector output, i.e. the masses used in the database search and their assignments, including
the mass measurement error, is presented in the Tables. These assignments were manually implemented
to indicate the w ion formation from the Cys-residues.
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S Figure 1A 088737
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S Figure 1B

In vitro GlcNAcylated
LDFGQGSGSPVC(GIcNACc)LAQVK

The modified peptide eluted slightly earlier
than the unmodified sequence; fragment ions
making the site-assignment unambiguous are
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S Figure 4A

QKAPFPAT(GIcNAC)C(GIcNAC)EAPSR
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S Figure 4B

[—] Peak Matches

QKAPFPAT(GIcNACc)C(GIcNAC)EAPSR
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S Figure 5

QKAPFPATC(GIcNAC)EAPSR
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i ? 741,56 T
] 30231 | 42046 528.40 i 1215.91 1362.32 1483.75 1543.72 1671.08  1807.91 1855.87 1987.08
0_

300

400 500 600

700

800 900 1000 1100

m/z

1200 1300 1400 1500 1600 1700 1800 1900 2000



S Figure 7B

[-] Peak Matches

IQTDTC(GIcNAC)HSTVVHSPEVYSVIIR

259.3170 360.4030 385.4340 475.3530 | 484.4330 571.4500 576.3280 643.0950 |673.9720 | 703.5850
:5':["':'29:' . . . .

e e s s . . . . = . |lz+11172(0.24 c1172(0.25

c2(0.14) c2(0.18) 72(0.17) ca(0.10)  |za(0.096) 7=(0.081) c14*3(0.057) [FTORL Ve troisees)
+3F L2117 =10.75) c-111" <(0.76)
c-1147=(0.39)

741.5560 772.1180 791.8960 813.5690 | 835.7440 853.8260 861.8640 864.2790 |867.9370 | 870.1260
z1372(0.14) c1272(0.26) |z1472(-0.043) z+11572(-0.22)fz+121F3(0.078) 220038
z+11372(-0.36)|c-11272(0.76) |z+11472(-0.55) z1572(0.29) zz173(0.41) Sl T

875.3980 883.3300 904.4260 928.9490 | 962.5170 1007.3400 | 1010.6990 | 1059.3710 |1059.9840| 1103.2620

+11572(-0.063) . d . . c1772(-0.12) ) Jdeigt(0.26)
SIS A 2 +2(0.53) fes(-0.028) 17 eyt (a8 T
216 "I‘|:|.44__| C-].]_:.‘ "I‘|:|.39__| ’ C'].]_E: I'I.L|:|.._"'I5|__I

1106.5210 | 1116.6750 | 1146.3870 [1153.7160| 1165.0410 1166.0590 | 1265.8390 | 1284.6590 [1317.7700| 1338.5170

, \ . . +2(-0.021) cz1tE(0.22) . \
ca(0.052) z10(-0.24) F19 =l ! la+119%2(0.49) [ T lz4144(-0.038)

z+11572(-0.52)

+ 7 —_
c-1z17=(0.72)




S Figure 8

YPATC(GIcNAC)VTDIMLSHK

Serine/threonine-protein kinase SIK3 Q6P4S6

_ Cys-1289 Mouse _
V20141119-36 #5554 RT: 52.95 A\
T: FTMS + ¢ NSI d Full ms2 594.62@
138.05
100
80{
60{ 144.06 200,00 YO
i ' y6 bs
h y5 (2+)y13
40 789.88
] a2 b2 y3 2!
] 615.32 708.35 y7 y8 9 10 11
20 594.28 |635.28 80.88 944.48 Y Y Y 12
] | 69935 72841 N\ 84345789239 1043.55 1146.56 1318.64
. | 926.46 | 964.43 ’ .
200 300 400 500 600 700 800 900 1000 1100 1200 1300
m/z
V20141119-36 #5555 RT:52.95 AV: 1 NL: 1.55E4 4%
T: ITMS + ¢ NSI d sa Full ms2 594.62@etd66.67 [50.00  ®
T x2 1 T X2 |
100— 594 .82
. 774(2+)-SGIcNAC . 594.6169(3+)
] 0’0
60 891.90
40
] 349.42 N/
] ¢
2] 450.41 . *
. 355.40 468.59 71258 °° 1315.86 1434.53 1783.95
71 278.31 20648 | | 55155 02862 | 97170 107161 1187.85 1384.90 150785 o 4 1654.89 1740.98
. 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
[-] Peak Matches
269.5640 278.3140 | 306.4360 | 349.4190 | 355.3960 | 371.4170 | 387.8580 | 388.5280 | 406.45800 | 449.3990
. \ . \ o zz(0.21) e s
z+12(0.40) cz(0.16) cz(0.23) 2113[-0.80) ya(0.21) c-14(0.17)
450.4060 468.5870 | 484.5590 | 596.2800 | 599.4150 | 686.2270 | 711.4680 | F12.5770 | 717.3170 | 728.7080
c4(0.17) zilxlnj-idl.eaj va(0.27) r<(0.11) 26(0.18)  |z41*2(-0.52)|ve(0.30)
753.7570 765.9480 | 773.4090 | 774.2720 | 790.2110 | 827.2610 | 871.7530 | 875.2170 | 885.1120 | 956.6600
z+112%2(-0.10) z7(-0.18) P
2f y +2¢ | c70.23)
217 =(0.40) ciz <(0.38)
1027.7150 |1071.6120|1097.6510|1184.6650(1187.58480(1200.8160|1315.8580|1434.5270|1506.8330 (1515.8800
zg(0.18) ce(0.15) w10 cgl(0.12) cio(0.28) |z11(-0.14) [z+112(0.12) |oc12(0.18)




S Figure 9 Trafficking kinesin-binding protein1 Q6PD31

Cys-695
VTPSLNSAPAPAC(GIcNAC)SSTSHLK Y Mouse
V2014111921 #3454 RT: 34.05 A
T: FTMS + ¢ NSI d Full ms2 724.70@
100 204.09 (2+)y18
] (2+)y12G 884.44
i [ PSLNSA
. ' PSLNSAPA
60 201.1=b2 2+)y18G
] (2+)y y12
] 186.08 2+)y10 1198.59
(24)y (2+)y10G
] PSLN 515.75 le
20 : 570.29 617.29 y7 1030.50 y10G
] 22813 28017 412.22 70134 738.38 770.41 875.93 |894.43 985.98
] | 273.42| 32395  3g42p 42022 49925 l \59?29 05755 \L l l / 81138 | / 934.96 106549 1101.51 11058 | o0 1269.62
0ty ' PO PRI ¥ N ST |I. - |h]|"|'||| i !.I 4 '||l| |'|L T S — |h1‘||'|'ll - P T - I|'_'I Y e | I, i
100 200 300 400 500 600 700 800 900 1000 1100 1200
m/z
V20141119-21 #3455 RT: 34.06 AV: 1 NL: 9.53E3
T: ITMS + ¢ NSI d sa Full ms2 724.70@etd66.67 [50.00-2000.00] 0:9
I x5 1 I x5 |
724.74
100 4156 &
. 2+)-SGIcNAc ( )
w0 08626 724.3612(3+
60 \
] 968.58 1029.20
407 469.28
20E 381.36 884.43
E ’ 929.86 1289.70 1429.68
] 24530 315.34 wsros | T 570.30 6571'34 74443 809 41 I |, 112155 159870 1407.51 1644.76  1638.64 4745 74 1858.91 1929.80
0 |I| T T I| T T T T \I T T T T T T T T T T T T T T . T T T T T :
3(20 Aflm F\(I)ﬁ G(I)ﬁ 7(Im R(Im Q(I]n 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
[-] Peak Matches
202.1490 245.2990 | 315.3430 381.3560 468.3720 | 469.2780 514.4250 568.3470 570.3030 628.4820
z+1-(0.11) |cs(0.14) z5(0.12) z4(0.10) z+14(0.0011)|c-15(0.11)  |yg+2(-0.42) |z+1s5(-0.022) |c-15(0.13)
629.3780 656.4650 | 657.3350 716.4700 725.8880 | 743.4990 744.4290 770.5110 809.4090 884.4300
csl(0.016) 7s(0.12) 7+1g(-0.022)|c7(0.076) z7(0.12) Z+17(0.040) |bg(0.11) co(-0.054)
929.8600 041.8340 | 960.7070 964.8200 968.5840 | 982.9330 985.3320 1021.6740 1028.2050 1029.2020
z+14772(-0.088) cigt2(-0.14) +2(_0.65) cigt2(0.18) |z15%2(-0.29) |Je+1;572(0.20)
. .\ . .\ Y =L-U. | . .\ . . . .
z17+2(0.42) c-115%2(0.37) s Ne-115%2(0.68)|z+115%2(-0.79) 21 572(0.71)
1037.8650 1052.1530| 1058.8110 | 1066.1390 |1079.4190| 1288.6590 | 1428.5890 | 1456.6470 1544.7640 1658.6420
cy11(-0.42) . .\ . .\ . .\ . .\ . | . .\
,_111:1“] 5;” vg(0.65) 211(0.059)  |e-113(-0.11) |21 3(-0.043) |z+114(0.034) |e+1;5(-0.13)




S Figure 10A

MLX-interacting protein
Cys-579

Q2VpPU4

NAC(GIcNAC)IAPAAFSGQPQK Mouse
V20141119-18 #4074 RT: 38.83 AV:
T: FTMS + ¢ NSI d Full ms2 853.42@hc
204.09
100
. 853.4180(2+)
] 211.49
80 y10
1 138.05 1030.53
60|
40 186.08 | | ,ec 44 yll
iy 289.10 y3 b3G
] 1101.57
20 ar. T y7 v8 - y9 yl2  y13 Yo
] 515.77 659.32 79140 g62.44
456.19 5 . .
] |.| l | | Jn 1€ 1 | 557.30 Ll 73036 | 933.48 995 16 113151 121465 1317.66 136877 1502.74 155344  1657-72
0 | T W P P T T . L | . : - i P PN §
| I N N I AN BN SR BN N A SR B B R NN SN N NN S NN RN S B RN N NN N S N N BN R R B RN R R | | N I B B R NN E B B RN S N DN R BN N N NN S NN N N R R NN N N B B N R B B R B N
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
m/z
V20141119-18 #4075 RT: 38.84 AV: 1 NL: 6.92E3 o
T: ITMS + ¢ NSI d sa Full ms2 853.42@etd100.00 [50.00-1720.00] *
T x5 1 T x5 |
853.98
100
80
] J/
b, 0
] *
60 -SGIcNACc
N 1707.06
407 629.75 776.74 \ 1577.01
i 1470.98
20 485.61 1279.00
] 918.78 1086.88 1454.98 1690.13
] 542.71 847.89 : 1198.96 1503.97 1648.13
] 373.53 595.85 705.89 738.67 == 902.86 l 978.77 1029.70 | 1132.69 L 1303.92 1429.12 ] i 2.0y
0 ' ' f— f e A ls b i = .l | Y s | 14
| N IR BN D I BN N EN B NN N BN I R I NN N N R RN R N B R N B RN N N R RN NN R N N RN N N R R R R R B N R N R R DN N RN NN R B R R N R BN N | L L
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700

m/z



S Figure 10B

NAC(GIcNACc)IAPAAFSGQPQK

[-] Peak Matches

322.6670 326.0350 | 372.6160 | 373.5250 | 391.2560 |( 485.6090 | 507.5850 | 509.6740 | 526.7310 | 542.7060
yv3(0.39) z+14(0.34) |c-12(-0.62) |c=(0.46) z+1s5(0.41)
559.8100 595.8510 | 612.8390 | 626.7150 | 628.6710 | 629.7490 | 776.7390 | 847.8870 | 854.8150 | 917.8200
75(0.35) P, . \ . \ zg(0.36)
. . |[Z+1gi0.42 +17(0.35 +1gzi0.46 X i
z4+1g(-0.65) |7 LT [FTATL e ERallah z+15(-0.65)
1085.9550 | 1198.9600 |1250.3300( 1269.0430 |1279.0000)1448.0080(1454.0630|1469.9520(1470.9810(1488.4730
Z4400.40) z12(0.33) c-14=(0.32)
Ll 840 [Z1208.85) w13 o a(o0.68)
z+141(-0.60)z+11=(-0.68) cizl-0.68)
1502.9210 | 1522.2060 |1533.8910( 1576.0370 (1577.0140|1641.9130
Z14(0.27)
£-11400.30) [z+1;4(0.24)
c14(-0.71)  |c14(0.26)
z+114(-0.74)




S Figure 11
GLYDGPVC(GIcNAC)EVSVTPK

Dihydropyrimidinase-related protein 2 P47942

Cys-504 Rat

V20150211-10 #3444 RT: 35.79 AV: ~
T: FTMS + ¢ NSI d Full ms2 884.43@hcc

204.09
100
: 883.9311(2+)
80-]
1 138.06
60: 143.12
40
. 24417 5 yll
o ' 345.21 y 6 V8 Y10 isse V12 Y11G g YO
. 531.31 Yy 862 44 y 1563.77
. 630 38 78043 . 1058.56 1230.61
. 366.14 449.20 558.29 926.99 96151 1175.11 1318.66 1383.67 1545.78 | 1627.86
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
m/z
V20150211-10 #3445 RT: 35.80 AV: 1 NL: 3.83E1
T: ITMS + ¢ NSI d sa Full ms2 884.43@etd100.00 [50.00-1780.00]
1751.19
100
] -SGIcNAc
0] \ oo
] \/ 1534.24
60: ”0
40 884.65 1725.15
] 615.74 _
] 1304.62 1419.01 1638.98
20 516.60 1252.96 1440.05
] 744.78 | 1712.27
0_||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
m/z
[-] Peak Matches
516.5990 | 615.7390 | 744.7780 |1252.9620|1302.9580 |1304.6230]| 1417.8910 |1419.0100 |1440.0460(1531.2700
U U oo |C110(0.39] |21 1(0.32) z12(0.22) PO P
Z+1s5(0.30) |24+1s(0.37) |z2+17(0.36) C1o(-0.61) [z+114(-0.69) 24145(-0.78) Z+142(0.33)|c12(0.37)

1534.2380

1582.2560

1638.9790

z+113(0.52)




S Figure 12 Protein Fam222b D3ZPE2

AGISTTSVC(GIcNAC)EGQIANPSPISR

Cys-288 Rat
V2015021622 #4087 RT: 35.14 AV:
T: FTMS + ¢ NSI d Full ms2 764.71@h v6
100 204.09 656.37 765.37
] y7
80|
50 138.06 722.36 | 77048 7643773(3+)
] 841.45
405 y4
] 472.29 v9
20 528.69 513.27Y 63336 05454 b9G y13
N | “1 412.22 | ss032 852.42 o248 % qaareo T 152441 1656.25 182201 193728
0 IIII ‘I II I| II”II| .Illlll "":I I‘ II‘IIIIH|II‘III= .I T I| II IIII ILI II I III III IlllI !IIII Ihl =I|“ :‘ I|I T T I.I II T |I Il T I. I| II Il T T i"ll I.I I| II II II II T I' II III T TT II T T T iII T T T T T III .I T T II T T 1
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
m/z
V2015021622 #4088 RT: 35.15 AV: 1 NL: 4.49E4
T: ITMS + ¢ NSI d sa Full ms2 764.71@etd66.67 [50.00-2000.00] 9:0
x10 x5
' ' 76460 I
100:
] (2+)-SGIcNAc
80
] \ 1117.22
60|
405 548.38 1028.78
1 1045.37 1226.59
20: 1138.36 *
i 147 38 544.36 635.39 939.58 1169.58 1253.62  1354.62 1529.46 1745.92
] 247.28 314.49 35038 | L [, 7o 852.96 906\.96[I - N 1322.12 | 1439.80 151293 || 157504 165782 1846.08 194912
0 T T II II T II :I III L T T I.II III II.I T T T II * T T T T III‘III T . i I“II IllllI
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
[-] Peak Matches
247.2830 | 258.3390 | 314.4940 | 327.2890 | 330.3090 | 447.3790 | 505.3890 | 513.3300 | 543.4690 | 547.4420
z+1z(0.14) |e-13(0.17) cs5(0.12) z5(0.17) c-16(0.15)
548.3840 | 635.3950 | 659.7130 | 734.4570 | 754.5380 | 766.0160 | 770.5030 | 783.0920 | 802.7370 | 852.9600
ce(0.080) |c7(0.059) cg(0.053) |e7(0.14) y7 (0.087)
938.5690 |1008.6550|/1017.8850|1020.3330|1027.8080(1028.7820(1040.5460|1044.3980(1066.7000|11074.5650
zgl0.051) cgl0.054) z1ol0.12)
1102.4340(1111.2470|1125.8730(1226.5870|11252.7170(1354.6170|1528.2240(1538.7710|1744.9750(1749.9660
£11(0.031) [z12(0.076) |c1z(0.0025) c14(0.035) |z15(0.15) |c1s(0.13)




S Figure 13

LGPVYC(GIcNACc)QASFSGTNIIGNK

Glucocorticoid receptor

Cys-322

P06536

Rat

V20150213-12 #4145 RT: 41.19 AV
T: FTMS + ¢ NSI d Full ms2 725.03@!

100 204.09
: 724.6932(3+)
80:
60}
] y3 va y9
20] 318.18 Y8 0340
] 431.26 y11l
] 330.24 435 816.46
] 283.14 485.2 v6 vy7 y12 yl4d
20 1137.59 15
207.11 361.23 530.30 658.39 832.40 1050.56 y
. i 591,26 75944 17 91943 g5 49 [1119.58 | 120002 a9, 3070 152514 460275 oon o0
o] 66
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
m/z
V20150213-12 #4146 RT: 41.20 AV: 1 NL: 2.58E4 .
T: ITMS + ¢ NSI d sa Full ms2 725.03@etd66.67 [50.00-2000.00] °o
10 X5
' i ' 72402 I
100+
. 1064.76
807 (2+)-SGIcNAc
60 \ R
1 g
: 102201 ® -SGIcNAc
407 o4z a0 968.79
i 1086.78
. %k
] 1286.75
207 384.39 528.31 s00. 45853 49 960.75 1139 63 1192.63 1320 77 1449.74 153I 69 roas.s8 1002 189004 193769
] 24817 28530 504.30 |547.40 658.57 937. 45[ 1208 96 1489.70 : 5 T 1970.02
0 I|'|||'|'|||I|L|j|'|'|||'||"|||'||i||| - |I' ‘“ l||+| i‘ L“rlll|||||I|||‘II|II'I-l|"|‘-I.IJI-IILIII"I|
— 200 300 400 200 600 700 800 1000 1100 1900 1’%00 1400 1500 1600 1700 1800 1900 2000
[-] Peak Matches
246.1680 | 285.2950 | 367.3390 | 384.3930 | 415.4020 | 528.3110 | 547.4010 | 642.4010 | 658.5650 | 718.9750
z+12(0.023)|c=(0.10) bal0.11) cal0.13) z40(0.16) z5(-0.016) |cs(0.077) |zs(0.031) |ve(0.13)
725.8380 ( 730.0400 | 742.6010 | 743.5360 | 800.4470 | 852.5430 | 853.4900 | 866.3440 | 872.3020 | 887.5470
z7(0.12) zz(0.0083) |c-1g(0.14) |cg(0.077) zo(0.076)
960.7500 | 968.7880 | 981.4990 | 985.2580 (1012.8490(1022.0130(1034.6060|1069.8090|11121.6730|11139.6340
c7(0.027) z1p(0.067) z11(0.10) Jogl0.093)
1192.6300(1286.7490|1320.7740|1373.7140|11430.6770(1448.0430|1448.9160(1531.6900|1929.0300(1937.6850
z12(0.022) |[cip(0.14) |z1z(0.11) |cy11(0.072) Jocpz(0.014) c13(-0.021)|c17(0.087)




S Figure 14

SAC(GIcNAC)IAPAAFTGQPQK

Protein Mlxip

F1IMO51

Cys-579 Rat
V2015021303 #3530 RT: 30.98 AV:
T: FTMS + ¢ NSI d Full ms2 847 .42@h
204.09
100
] 846.9171(2+)
80
§ y10
] 1044.55
60
1 138.05
228.10
40 YO
] 186.08
. < y3 b3G yll
20.] 372.22 y7 8 1115.58 12 13 1489.75
. 262.09
: I 341-18\‘;517 Tl e %0 e 74436 200 876¥46 947.49 10 1097.61 1V228-67 Y331 68
0_ T |[I| T |”|II 1 !I'|I|'I||ll'l| |“I'l||| |I |'"i |I‘| 4t I|| l|'| |I"| | s |l| T |.| T T |.\| T T T 1 T T T 17 |L; L | |14|72.|\72| |1—5_|00-?9| LI | |1|65|8.6|7|
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
m/z
V2015021303 #3531 RT: 30.98 AV: 1 NL: 7.03E4 .
T: ITMS + ¢ NSI d sa Full ms2 847.42@etd100.00 [50.00-1705.00] °o
10 x5
I X 1 84720 I |
100
80
] o
. o
o0 -SGIcNAc *
i 1675.90
407 643.45 \
] 1589.75
20 1099.62 1457.88
. 485.37 54230 790.50 : 1213.76 1270.41 1491.85
(37244 468.96 | 524.43 544.40 664.67 755.72 180_5.54 861.55 93263 g7, 55 104578 l1us.91 [ 1] 13116'89 1398.57 IIl o . .L.,.lJ.l
|4(|)0 T T T T 5(')0 T 1 T Ieéo 1 T |760 T T T T 860 T T T T 9(')0 T T T |10|00| T T |11|00| T T 12|00| T T 13|00| T T |14|00| Ll T |15|00| T T |16|00| T T T
[=] Peak Matches
337.3100 | 372.4450 | 386.2340 | 468.9610 (483.5210 | 485.3670 | 524.4270 ( 541.3470 | 542.2970 [(571.2910
yz(0.22) za(-0.74)  |z+14(0.095) z5(0.062) |z+1s(0.0037)
611.3440 | 626.3580 | 640.8660 | 642.0770 (643.4500 | 790.4950 | 861.5480 | 932.6250 | 1045.7770 (1099.6240
zgl(-0.26) [z+1g(0.11) |z+17(0.086)[z+1g(0.10) [z+15(0.14) z,4(0.058)
1212.8690 |1270.4060|1281.8010(1282.7700(1316.8890)1434.9590|1439.9030(1456.7820( 1457.8790 (1490.8820
z1z(0.22) c-11=(0.28)
z+1,2(-0.79) wl3 c13(-0.73)
1491.8500 |1518.5750|1535.3330(1563.7370|1589.7490
z13(-0.16) |y13(0.58) |c14(-0.011)}z14(-0.027)




S Figure 15 YEATS domain-containing protein 2 Q3TUF7
TPGQPQVC(GIcNAC)VSQATMATC(Cm)K Cys-980 Mouse

V20150116-16 #2304 RT: 30.46 AV: -
T: FTMS + ¢ NSI d Full ms2 704.33@hc«

204.09
100
80}
703.9929(3+)
60-
] b4
- 226.12 384.19
40 Y0
. 6 vy7 953.94y9
7 4 5 8 11
20 273.16 408.19 47%_23 Y 7}/1'32 782.35 Y 997.44 y10 y y12 yl4d
] 356.19 © 610.26 g113g 91043 1199.52
] y 527.26 690.36 © 1096.51 1298.59 1375 g9 1523.69 1659.36 1928.75
0] 2.
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
m/z
V20150116-16 #2305 RT: 30.46 AV: 1 NL: 3.20E4 .
T: ITMS + ¢ NSI d sa Full ms2 704.33@etd66.67 [50.00-2000.00] °o *
x5 5
' 50426 70426 ” 1517.71 I
100
o (2+)-S-HexNAc
] o
] 1027.09
60 1055.64
] 930.5
40
] 463.26 766.42 1981.94
207 504.27 626.32 1150.67 134551 1416.75 1648.80 . 1965.97
i 273.28 42 [695.28 894.25 1217.56 171 1778.82 T
0] 184.12 | 857.42 | 58153 ] -9, 808.31 " 1585.84 1719.76
1{%0 7r|m 3{I10 A(Im S(Im a(lm 7(Im R(Im Q{%O 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
[=] Peak Matches
273.2800 | 307.1550 | 357.4210 | 463.2620 | 498.3460 | 504.2660 | 593.3880 | 594.2570 | 626.3240 |6851.5120
cz(0.12) y2(0.012) 74(0.052) |cs(0.079) z5(0.0070) |cs(-0.0017)
6594.3440 | 695.2850 | 705.2080 | 711.3900 | 724.5390 | 725.4460 | 766.4150 | 8§74.0200 | 894.2540 |901.3130
zg(-0.013) yg(0.074) |c-17(0.15) |cp(D.052) |z7(D.080) zgl-0.14)
930.5490 | 938.2180 | 946.0280 | 954.2940 | 982.4700 | 990.6710 | 997.1600 | 1010.8230 (1019.1080(1025.1600
z+19(0.037) vol-0.28)
1038.7150|1150.6670)|1345.5140|1416.7520(1485.6030|1517.7070|1648.8020) 1839.1630 |1965.9730|1980.9040
c11(-0.13) |c12(0.070) fz12(-0.051) |c13(-0.022)|c14(0.032) zﬁ"fﬁ'fﬁ'ﬁj c17(0.019)




S Figure 16A

MLX-interacting protein
Cys-579

Q2VpPU4

NAC(GIcNAC)IAPAAFSGQPQK Mouse
V20150116-19 #2293 RT: 29.79 AV: -
T: FTMS + ¢ NSI d Full ms2 853.42@hc
100 204.09
] y10
] 1030.53
80
4 138.05
853.4154(2+)
1 11
40: 186.08 b3 3 11VO1.57
i 289.10 y
] 255.11 372.22p4
20 402.18
] 360.13 45619 o 730.35 Wl ao §’§44 1013.51 1 1}&%5 y 1407,
- H l | \l l |. l l L | ]l 943.49 1084.53 | 1146.57 | ! 1766 1427.43 | 159467 1655.68
0 A T e l. s ph g1 l t " I s y |I. Ll I et L1 M . = L.
LN S I S BN N S B B N . | ||| LI I S B NN B B B N N B NN B N R R R | LN N N NN S S S I R B B B E S N S R
100 200 300 700 800 "900 1000 1100 1200 1300 1400 1500 1600 1700
m/z
V20150116-19 #2294 RT: 29.80 AV: 1 NL: 2.53E4 o
T: ITMS + ¢ NS d sa Full ms2 853.42@etd100.00 [50.00-1720.00] o
T x5 1 T x5 1
853.89
100
1 R/
80: "’
60] -SGIcNACc 1706.16
407 629.69 \ 1577.04
. 776.75 1690.19
20 485.60 1471.05 0.1
. 918.75 145408 1662.05
4 542.53 1086.85 = 1504.04
] 37269 454.52 | 643.73 771.86 847@} 872.75 J947.81 1031.87 | 1198.93  1268.99 134498 142888 || | | | 1636.17 l L
0 e e S N B m s p m B B B S p S p e | I e e ESSNLIS B S ey e s ps m pa w e | T - T T Pt ——t |"i'l'_l"lI
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700

m/z



S Figure 16B

NAC(GIcNACc)IAPAAFSGQPQK

(-] Peak Matches

312.5530 | 325.7990 | 366.5980 | 370.7740 | 372.6940 | 421.4680 | 454.5180 | 466.6710 483.6150 | 485.6000
vz(0.47) z4(-0.65) z+14(0.33)
499.6160 | 514.7640 | 524.8190 | 529.7200 | 542.5330 | 557.6130 | 628.7810 | 629.6940 642.8330 | 643.7290
P R \ z5(0.46) e s \
val-0.67) z+1s(0.24) |vsi0.31) 2 +16(-0.54) F+15(0.37) vl -0.61)
F75. 7820 | 776.7470 | 846.7940 | 847.7910 | 854.8630 | 917.7180 | 918.7540 | 1085.8200 | 1198.9340 (1222.9480
7o (0.40) , . |2g(0.37) . ) Zg(0.26) . . |21100.27) z12(0.30) c-1141(0.38)
’ . Jz+17(0.35 . L|Z+1gi0.36 . LfzZ+1gi0.29 . . T ., . .\
z+17(-0.60)" T 0 [z41g(-0.6a4y [FT BN z4+19(-0.75)["" 27 |z41 1 0-0.74) 2+ 112(-0.71) )1 1 (-0.63)
1268.9910(1448.0450(1454.0830|1469.9460(11471.0500|1488.0740|1503.1710| 1504.0430 | 1576.0690 |1577.0370
z14(0.31)
c-143(0.37) ] + le-1140(0.33) [z+114(0.27)
- z13(-0.68) p ) . ;
w13 c13(-0.64) L=t Y leral-0.68)  |e14(0.29)
z+114(-0.70)




S Figure 17

AGISTTSVC(GIcNAC)EGQIANPSPISR

Protein Fam222b

Q6P539

Cys-288 Mouse
V20150116-16 #2794 RT: 35.09 AV
T: FTMS + ¢ NSI d Full ms2 764.71@t
204.09 656.37
100
80{
] 15606 764.3790(3+)
60
] 77042 841 45
40
] 472.29
] l P s l 559 36200-30 76537 9084 1134.51
] 262.15 : 681.36 852.42 : 1371.68
385.71 1 852 1023.48
O- II 'I II L| hll IluI III|.III.I*|II.II I“ IIJ.I‘Li ‘II"“II. jI I.L|.III II.!.I Ill.r *IE III"I|- |L hlll II I‘I II |II IH T IIIII I|I.IlllII II II|I Ill T I.I' II|I .I hl 1I’]Igl,ll|5l1l 1'2??I66| T II III T T T III 1|52II4I96I T I| I1I65I=97I4| T T T T T T T T T 19ISI6I1I7 T 1
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
m/z
V20150116-16 #2795 RT: 35.11 AV: 1 NL: 1.66E4
T: ITMS + ¢ NSI d sa Full ms2 764.71@etd66.67 [50.00-2000.00] o%
) x10 1 ’ ) x5 1
764.54
100:
80
60 (2+)-SGIcNAc
] 1124.72
40| %
205 548.32 102626 1226.58 1528.71
B 447.31 54432 635.32 938.51 1252.55 1354.70 1470.56 1538.86 1744.82
] 299.35 375.48 T 617£3l . 754.38 825.53 872.36 . 1169.54 1455.64 1574.96 1657.35 1846.96  1947.92
O II IIIII T III.IlllllI I.I IIII .JI.IIILI III T IIII II T T T Tll. IITI_I T II‘I‘I 3 s
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
[=] Peak Matches
247.2160 | 299.3520 | 446.3520 | 447.3080 | 472.3580 | 529.3720 | 543.3710 | 544.3220 | 547.2850 | 548.3230
z+12(0.078) c-15(0.10) |cs(0.052)  |v4(0.070) zs(0.070) |z+1s(0.013)|c-1g(-0.011)|cg(0.019)
635.3180 | 656.3720 | 734.4910 | 754.3750 | 766.4370 | 770.5660 | 802.5610 | 818.7000 | 825.5260 |872.3620
c7(-0.018) |vs(-6.0e-4) |cg(0.087) |z7(-0.022) y7(0.15) zg(0.092)
938.5140 |1017.5970(1028.2590(1040.4610|1044.2860|1045.1530|1066.5490(1074.3270 (1082.1060 (1102.32540
zg(-0.0040) cg(-0.036) zyg(-0.028) vqgh-0.49)
1129.6820(1169.5440(1226.5770(1252.5500|1354.6980|1470.5570(1526.6390(1527.5600 ( 1538.8570 |[1744.8190
cinl0.0044)|cy1(0.016) |Z12(-0.091)|c12(0.078) c14(0.12) 715(-0.015)




S Figure 18

1007

507

LDFGQGSGSPVC(Cgly)LAQVK+3

14
C
12
‘3
C
15
C
I 13
Zg 11 .
16
T Cq1 C1g
Z C
i z
+
r ‘ e I T 13 Z+1 e
AR ] T "
| [P ,P_|!|,F,| N . R e o
400 800 200 1000 1200 1400 1600
Mass im/z}
|HH+1{av} |HH+1{munu} |HH+1{av} |HH+1{munu} |HH+3{av} |HH+3{mnnu}
[1910.1664 (1008.9372  [955.5860 [954.9722 |637.3038 |[636.9839
[-] Peak Matches
204.0854 | 230.1621 | 246.1809 | 200.1911 | 358.2204 | 293.2123 | 420.2573 | 450.2340 | 461.2473 | 499.2364
204.0854 |230.1621 [246.1809  |300.1911 [358.2204  [393.2123 [429.2573 [450.2340 [461.2473  |499.2864
Zzl:-l.?:' ':.-'2[-1.2:' 23|:-2.D:' I:3|:-2.3:' 24|:-2.1:' I:_4|:-1.EI:'
534.2790 | 542.3415 | 558.3599 | 612.3708 | 646.3556 | 722.3460 | 779.3673 | 963.4535 | 1062.5193 [1131.5818
5342790 |542.3415 |558.3599 |612.3708 [646.3556 |722.3460 [779.3673 [963.4535 [1062.5193 |[1131.5818
zZs(-1.4) ys(-2.0) w6 c7(-1.1) Cgl-1.3) Cygl0.47) Cq4(-2.0) zg(-2.0)
1163.5720(1188.6041| 1204.6219 [1257.6377| 1275.6346 |1290.6464|1332.6576| 1348.6752 | 1368.6078 [1460.7142
1163.5720 [1188.6041 [1204.6219 [1257.6377 [1275.6346 [1290.6464 [1332.6576 [1348.6752 [1368.6078 [1460.7142
Z1p(-1.1) y1o(-1.9) 711(-2.2) z15(-1.0) y12(-1.9) c1z2(-1.6) 712(-2.3)
1481.6910(1517.7363|767.3810+2|1552.7289(814.9349+2|1665.8119|1680.7867|853.4307+2|890.4230+2(1779.8525
1481.6910 [1517.7363 [1533.7547 [1552.7289 [1628.8625 [1665.8119 [1680.7867 [1705.8540 [1779.8388 [1779.8525
R s s o e C1g(-3.2)
Cy=(-2.0) 71a4(-1.8) Ci4(-1.5) Z+1450-2.0) |cy5(-1.8) 15, \
Z15(10)




S Figure 19

FPFGSSC(Cgly)TGTFHPAPSAPDK™*3

+2
100 “1g
50" “13
7 211
7 ¥ +2 CiE
c - " 150 212 7
e T i w H A
0- L [ ..Il5 Ll IIT""FI , F| , EI | |9 , : | : | | : : , . , : |
400 500 300 1000 1200 1400 1600 1800
Mass (ms2)
|HH+1{av} |HH+1{mnnn] |HH+2(av} |HH+2{mnnn} |HH+3{av} |HH+3{munu]
|2255.4828 [2254.0121  [1128.2451[1127.5007  |[752.4992 |[752.0089
[-] Peak Matches
366.2163 | 409.2221 | 414.2099 | 423.2375 | 446.1989 | 466.2436 | 491.2521 | 502.2491 | 510.2699 | 541.2519
366.2163 |400.2221 [414.20090 [423.2375 |446.1080 [466.2436 [491.2521  [502.2491 510.2699 541.2519
cz(-3.3) za(-2.3) Cql-2.7) Z+15(-3.3)
553.2757 | 578.2842 | 614.3126 | 640.3077 | 669.3314 | 685.3494 | 701.3209 | 782.4053 | 903.4428 | 919.4624
553.2757 |578.2842 [614.3126 |640.3077 |669.3314 |[685.3494  |701.3209  [782.4053 003.4428 010.4624
cs(-2.2) Yel-3.0) Cel-2.00 Z-(-2.2) yo(-3.2) ygl1.3) Zg(-1.9) ygl-0.88)
1047.4430(1050.5118(1151.5575(1205.5111{1208.5778| 1309.6335 | 1352.5765 | 1379.6552 | 1586.6908 | 1631.7328
1047.4430 [1050.5118 [1151.5575 [1205.5111 [1208.5778 [1309.6335 [1352.5765 |1379.6552  |1586.6008  |1631.7328
cg(-2.1) Z10(-1.0) z11(-2.7) c10(-2.7) z13(-3.5) z13(2.9) c11(-4.6) wl4 c1=2(-2.3) v1al(-2.6)
1702.7417|1718.7629(1841.8104|1846.8008(1862.8112(931.9115+2|997.4388+2(1005.4485+2(1040.9637+2|1062.9673+2
1702.7417 [1718.7629 [1841.8104 |1846.8008 [1862.8112 [1862.8157 [1993.8703 [2000.8808  [2080.9202 [2124.9273
] . ] . ] . ] . ] . e . e . |v1g™2(-0.55) e o
Zis(-5.1) vis(-3.5) Cigl-3.2) Z17(-1.6) vi7(-6.1) ¥i7" <(-3.6) |Z1g7=(-0.96) c1et2(-8.1) Cig™=(-2.7)




S Figure 20

QKAPFPATC(Cgly)EAPSR*3

C
1007 Ca 10
7 "3
z
i 42
C
| 2 ‘g
50 c v
+2
11 ,
b
| 1 1 i il
oo PR I I N A A B [T | il
400 600 800 1000 1200 1400
Mass im/z)
|HH+1{av} |HH+1{mnnu} |HH+2{EW} |HH+2{munu} |HH+3{av} |HH+3{munn]
[1706.9266/[1705.8214  |853.0670 ||[853.4143 |569.6472 [569.2786
[-] Peak Matches
230.1730 | 257.1602 | 274.1867 | 357.1863 | 414.2212 | 442.2765 | 446.2110 | 484.2502 | 543.2637 | 575.2530
230.1730 [257.1602 |274.1867 |357.1863 |[414.2212 [442.2765 [446.2110 |484.2502 |[543.2637 |575.2530
b-(-2.4) Cz(-2.4) Z40-2.3) C4l-1.7) z=(-1.9)
613.2925 | 642.3842 | 647.2810 | 670.3787 | 686.3970 | 713.4205 | 757.4342 | 858.4800 | 865.3687 | 883.4885
613.2925 |642.3842 |647.2810 |670.3787 |686.3970 |713.4205 [757.4342 |[858.4800 |[865.3687 |883.4885
W6 cgl-2.00 c7(-1.8) cgl-3.7) ygl-3.9)
950.3987 | 966.4172 (1021.4356(1037.4546(1053.4243|559.2821+2| 1164.5691 [1265.5574| 1293.6112 [1433.6451
950.3987 [966.4172  [1021.4356 |1037.4546 [1053.4243 [1117.5569 |1164.5691 |[1265.5574 [1203.6112 [1433.6451
z7(-2.3) y7(-2.5) zg(-2.5) yel-2.1) cgl-2.3) Zigl(-1.5) cinl-2.4) Ziz(-2.8)
1449.6639(727.3712+2|1461.6992|1465.6362|1470.7635|735.88762|751.8695+2(1548.7319|781.3744+2(1562.7479
1449.6639 [1453.7352 [1461.6992 |1465.6362 |1470.7635 |1470.7680 |[1502.7316 |1548.7319 [1561.7415 [1562.7479
y12(-2.7) c12(-3.4) c12(-2.8)  |z1273(-1.7) |z+112(-2.6)




S Figure 21

1007

507

LDFGQGS(HexNAc)GSPVC(Carbamidomethyl)LAQVK*2

=+1
q
z+"|13
2+111
e C-115
zy “lig
s
1 16
L L1l A [T ‘ ‘
T T T T T T T T T T T T T T T
400 600 800 1000 1200 1400 1600 1800
Mass (mizh
|MH*1{av} |MH*1{mnnn} |MH+1{av} |MH+1{mono}
|1967.2186/[1965.9586 | [984.1130 [983.4829
[-] Peak Matches
361.3270 | 478.4100 | 505.2610 | 517.7150 | 521.3960 | 543.3550 | 603.3420 | 610.3990 | 629.3110 | 663.4130
z+1s5(0.0043)
711.6010 | 720.4410 | 744.3460 | 985.8490 | 986.5520 | 1043.6110 |1310.5170[1332.6080| 1333.6380 |1390.5070
zilwlu-;-ﬁdl.esj > +15(0.018)|z+110(0.056) 211(-0.051) |z+111(-0.029)fz+112(-0.18)
1425.7370(1474.4510] 1517.7350 | 1518.7530 [1590.8830[ 1608.7190 [1638.1760[1730.9030| 1736.7500 [1837.0530
. ] . ) 1 ... . ) . ) e1el0.17)
ciz(0.11) z1z(-0.0040)|z+11=(0.0062)y14(0.10) |c-114(-0.026) c-115(-0.053) 216:20 “|;|::
16l
1859.8980|1876.9580| 1897.0270




S Figure 22
FPFGS(HexNAc)SC(Carbamidomethyl)TGTFHPAPSAPDK*3

=1 +2
=+
100 z 8
o1, §iF
z4 °19+2
C o4 :2
a0 g
1
I 1
3 ,3 © c p | - 10 £y
L T
T+, arF |
"
I]_ |'|""||"|'I"I"FII"I|'|I|I"'I L L L L e
400 500 600 J00 800 a00 1000 1100 1200 1300 1400 1500 1600
Mass (imiz)
|MH*1{av} |MH*1{munu} |MH+1{EW} |MH+1{munu} |MH+3{av}|MH+3(munn}
|2312.5351[2311.0336 | [1156.7713[1156.0204 [771.5166 [771.0160
[—] Peak Matches
366.3130 | 409.3820 | 414.3060 465.5430 |466.3360 | 502.3570 | 552.4280 | 614.3650 | 642.5390 |669.4480
] . ] \ c-14(0.31) ) . . \ ] \ . \
c3(0.16)  |za(0.095) -2l 0,091 [z+1s(0.11) ve(0.051) 2= (0.12)
cal-0.70)
685.5650 | 756.3360 | 758.5800 773.0420 |786.0310 | 800.4170 | 811.5690 | 816.6280 | 843.3780 [845.2560
y7(0.21) cs(-0.020) cgl-0.010)
903.4820 (1003.3980| 1026.2660 | 1033.6010 [1047.6730(1050.4970(1069.5130(1070.4660| 1091.6400 [1103.2840
. Je-11872(0.14) T e
+115%2(-0.19 ‘ g cigT2(0.16
29(0.038) |cp(-0.021) [T 18 TR o+2(0.36) z10(-0.016) 13 fe1s(-0.17)
Zig <10.32) ey . c-1li57=(0.66)
cyg™=(-0.37)
1104.3660(1110.8630) 1111.7760 | 1115.7130 [1128.5670(1149.7890(1161.4690(1262.4980| 1379.8270 [1643.6400
cel(-0.10) cg(-0.019) |[cipl(-0.038) wl4 c1z(-0.076)




S Figure 23

FPFGSS(HexNAc)C(Carbamidomethyl)TGTFHPAPSAPDK*3

100 7
b +2
= z+]|E: +2
50 231 i
© -1 "’2119 Zya
i i ¢ T L
bl A
0~ /" 3 ZF' II‘I|3 L il T y T T T ' T T T ¥ ¥ T
400 600 800 1000 1200 1400 1600 1800
Mass imizd
|MH+1{a\r} |MH+1{munu} |MH+1{EW} |MH+1{munu} |MH*3{av} |MH+3{munu}
|2312.5351/[2311.0336  [1156.7713([1156.0204 ||771.5166 |771.0160
[=] Peak Matches
316.2680 | 357.3900 | 366.3410 409.3500 414.3240 430.3440 | 465.2000 | 466.3310 | 501.4210 510.3470
cz(0.13) z4(0.11) va(0.11) c-14(-0.037) |ca(0.088) |zs(0.18)
553.3380 | 597.2920 | 614.3770 640.4390 652.3400 669.3240 | 685.4680 | F72.2940 | 781.6040 809.5640
cs5(0.061) vg(0.063) z7(-0.0088) |v-(0.12)
843.4030 | 903.4860 (1003.3770| 1026.1930 1033.6970 |1046.6600| 1050.5060 |1055.8500(10692.6780( 1091.4120
) . R . 218_2':_'];,24:' xc'll_afm'z?:' ) . c19+2(-0.069)
cg(0.0153) |Zo(0.042) |cp(-0.042) [z+11g™=(-0.26)|v1=2"=(-0.26) Ziol-0.0069) n iz .
big*2(0.74)  Jois*2(-0.27) ctis 043
1104.7640|1111.4910|1112.1080| 1115.7350 1128.4580 |1149.5050|1161.5660 |1309.6950(1409.6720( 1899.8620
ce(0.30) cgl0.078) 71z(0.065) |c11(0.075)




S Figure 24

MC(Carbamidomethyl)AALNS(HexNAC)MDQYGGR*?2

100 7

z+1g
1 =+
501 7 zHig o 10
p
T ‘ ‘ ‘ ‘ ‘
o- I : |I L. T T T T T T T T T
600 800 1000 1200 1400 1600
Mass (imizi
| | | | | | |
Elemental Composition: C70 H114 N21 027 53
|MH+1{av} |MH+1{munu} |MH+1{EW} |MH+1{munu}
[1778.0036 [1776.7350 | [880.5055 [888.8711
[-] Peak Matches
411.6260 | 437.3740 | 529.5180 | 565.3280 | 567.3720 |612.5470 | 636.5120 | 680.4120 |811.4750 | 1100.5150
z+14(0.16) z+15(0.055) z+1g(0.11) z+15(0.13) [zg(0.071)
1101.5260(1170.9160(1184.8830(1214.5880 | 1215.4930 (1323.4250(1327.6050| 1328.5370 [1331.6040| 1399.6640
P zg(0.10) . \ . \ . .\ . \
z+1g(0.074) e (0.101 z+1g(-0.0016) z1pl0.034) |z+11p(-0.042) z+141(0.0458)
gl M. /
1469.6840|1539.6730|1558.7920(1575.6380 | 1670.5870 |1687.8580(1716.7740
z12(0.039) wl3




S Figure 25

Estimating the relative amount of (1)FPFGSSC(Carbamidomethyl)T(GIcNAc)GTFHPAPSAPDK
and (2)FPFGSSC(GIcNAc)TGTFHPAPSAPDK from the LC/MS data of a WGA-enriched but further

not fractionated mouse synaptosome glycopeptide mixture

RT: 21.00 - 25.52

23.13 NL:2.7E5
100 2 m/z= 7710002771030 F:
] FTMS +p NSI Full ms
iy 22.84 [350.0000-1500.0000] MS
4 3.55 SynaptosomeEThcD_3e5
50
] 2129 2170 2196 22.69 24 06 2417 24 37 2546
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A) ETD spectrum of synthetic peptide QKAPFPAACEAPAR. ‘4’ labels the precursor ion and its
charge-reduced form. The insert shows the bond cleavages detected.
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B) HCD spectrum of synthetic peptide QKAPFPAACEAPAR. The insert shows the bond
cleavages detected. y ions containing GIcNAc are labeled with a G.
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A) ETD spectrum of synthetic peptide LDFGQGAGAPVCLAQVK. ‘4’ labels the
precursor ion and its charge-reduced form. The insert shows the bond cleavages

detected.
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B) HCD spectrum of synthetic peptide QKAPFPAACEAPAR. The insert shows the bond
cleavages detected. y ions containing GIcNAc are labeled with a G.
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A) Mass spectrum across XIC peaks and extracted ion chromatograms of control peptide TAPTS(GIcNAC)TIAPG (modified and unmodified) after incubation with no OGA.
Spectrum peaks are labeled to match XIC peaks. Peak areas are labeled above XIC peaks.
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B) Mass spectrum across XIC peaks and extracted ion chromatograms of control peptide TAPTS(GICNAC)TIAPG (modified and unmodified) after incubation with OGA.

Spectrum peaks are labeled to match XIC peaks. Peak areas are labeled above XIC peaks.
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C) Mass spectrum across XIC peaks and extracted ion chromatograms of control peptide QKAPFPATC(GICNAC)EAPSR (modified and unmodified) after incubation with no
OGA. Spectrum peaks are labeled to match XIC peaks. Peak areas are labeled above XIC peaks.
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D) Mass spectrum across XIC peaks and extracted ion chromatograms of control peptide QKAPFPATC(GIcNAC)EAPSR (modified and unmodified) after incubation with OGA.

Spectrum peaks are labeled to match XIC peaks. Peak areas are labeled above XIC peaks.
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S Figure 29F
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E and F) Relative XIC peak areas of modified and unmodified GIcNAc standard peptide (TAPTSTIAPG) and synthetic peptide (QKAPFPATCEAPSR) with and without incubation
with OGA.



