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Table S1. Sample information of the lectin microarrays used for the PCA analysis shown in Figure 1B. The number

and color correspond to the dot in PCA score plot.

The dot number Sample Amount (vg)
1 Sample 1 2.5x10°
2 Sample 1 1x1010
3 Sample 1 4x10"0
4 Sample 2 2.5x10°
5 Sample 2 1x10"°
6 Sample 2 4x10'0
7 Sample 3 2.5%x10°
8 Sample 3 1x1010
9 Sample 3 4x10"0
10 Sample 3 2.5%x10°
11 Sample 4 2.5%x10°
12 Sample 4 1x1010
13 Sample 4 4x1010
14 Sample 5 2.5x10°
15 Sample 5 1x1010
16 Sample 5 4x1010
17 Sample 6 2.5%10°
18 Sample 6 5x10°




Table S2. The list of identified proteins contaminating Sample 4.

Several bovine serum proteins (colored blue) and human galectin 3-binding protein (colored red) were identified in Sample 4.

Coverage
Accession -10IgP Area #Peptides Avg. Mass Description
(%)

VP1_AAV6 215.39 74 3.81E+08 47 81411 VP1_AAV6
#CONTAM#Q7SIH1|A2MG_BOVIN 2413 66 3.35E+08 77 167575  Alpha-2-macroglobulin OS=Bos taurus OX=9913 GN=A2M PE=1 SV=2
#CONTAM#A7E3W2|LG3BP_BOVIN  174.09 40 6.08E+07 18 62127  Galectin-3-binding protein OS=Bos taurus OX=9913 GN=LGALS3BP PE=1 SV=1

Adiponectin OS=Bos taurus OX=9913 GN=ADIPOQ
#CONTAM#Q3Y5Z3|ADIPO_BOVIN 115.09 32 2.42E+07 6 26133

PE=1 SV=1
#CONTAM#P06748NPM_HUMAN 147.68 46 2.23E+07 10 32575  Nucleophosmin OS=Homo sapiens OX=9606 GN=NPM1 PE=1 SV=2

Ferritin light chain OS=Bos taurus OX=9913 GN=FTL
#CONTAM#046415|FRIL_BOVIN 129.49 63 2.01E+07 10 19988

PE=2 SV=3
#CONTAM#P02792|FRIL_HUMAN 122.99 48 1.52E+07 9 20020  Ferritin light chain OS=Homo sapiens OX=9606 GN=FTL PE=1 SV=2

Transitional endoplasmic reticulum ATPase OS=Homo sapiens OX=9606 GN=VCP
#CONTAM#P55072| TERA_HUMAN 199 68 8.51E+06 47 89322

PE=1 SV=4

Transitional endoplasmic reticulum ATPase OS=Mus musculus OX=10090 GN=Vcp
#CONTAM#QO01853|TERA_MOUSE 199 68 8.51E+06 47 89322

PE=1 SV=4

Transitional endoplasmic reticulum ATPase OS=Rattus norvegicus OX=10116
#CONTAM#P46462| TERA_RAT 199 68 8.51E+06 47 89349

GN=Vcp PE=1 SV=3
#CONTAM#PO00761|TRYP_PIG 93.86 34 6.47E+06 5 24409  Trypsin OS=Sus scrofa OX=9823 PE=1 SV=1

Glyceraldehyde-3-phosphate  dehydrogenase OS=Homo sapiens OX=9606
#CONTAM#P04406|G3P_HUMAN 153.88 58 5.76E+06 17 36053

GN=GAPDH PE=1 SV=3



#CONTAM#Q5R8J7|FRIH_PONAB
#CONTAM#P02794|FRIH_HUMAN

#CONTAM#P14618|[KPYM_HUMAN

#CONTAM#QO01105|SET_HUMAN

#CONTAM#Q9BXJ4|C1QT3_HUMAN

#CONTAM#Q9BQA1|MEP50_HUMAN

#CONTAM#Q07021|C1QBP_HUMAN

#CONTAM#P04075|ALDOA_HUMAN

#CONTAM#P02769|ALBU_BOVIN

#CONTAM#P15636|API_ACHLY

#CONTAM#Q08380|LG3BP_HUMAN

#CONTAM#P30048|PRDX3_HUMAN

#CONTAM#Q5REY3|PRDX3_PONAB
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Ferritin heavy chain OS=Pongo abelii OX=9601 GN=FTH1 PE=2 SV=3

Ferritin heavy chain OS=Homo sapiens OX=9606 GN=FTH1 PE=1 SV=2

Pyruvate kinase PKM OS=Homo sapiens OX=9606 GN=PKM PE=1 SV=4

Protein SET OS=Homo sapiens OX=9606 GN=SET

PE=1 SV=3

Complement C1q tumor necrosis factor-related protein 3 OS=Homo sapiens
OX=9606 GN=C1QTNF3 PE=1 SV=1

Methylosome protein 50 OS=Homo sapiens OX=9606 GN=WDR77 PE=1 SV=1

Complement component 1 Q subcomponent-binding protein mitochondrial OS=Homo
sapiens OX=9606 GN=C1QBP PE=1 SV=1

Fructose-bisphosphate aldolase A OS=Homo sapiens OX=9606 GN=ALDOA PE=1
Sv=2

Albumin OS=Bos taurus OX=9913 GN=ALB PE=1 SV=4

Protease 1 OS=Achromobacter lyticus OX=224 PE=1

SV=1

Galectin-3-binding protein OS=Homo sapiens OX=9606 GN=LGALS3BP PE=1 SV=1

Thioredoxin-dependent peroxide reductase mitochondrial OS=Homo sapiens

OX=9606 GN=PRDX3 PE=1 SV=3

Thioredoxin-dependent peroxide reductase mitochondrial OS=Pongo abelii OX=9601

GN=PRDX3 PE=2 SV=1
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Figure S1. (A) Western blots of Samples 1-5 detected with anti-hM2BP antibody (left) and anti-AAYV viral proteins

antibody (right). (B) Western blot analysis of Samples 4 and 5 detected with anti-hM2BP antibody with and without

sialidase treatment. (C) The CID mass spectra of hM2BP A64-R76 modified with HexNAc6Hex7FucNeuAc2 in

Sample 4.
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Figure S2. (A) The CID mass spectra of V239-R245 modified with HexNAc for Samples 1 and 2. (B) Extracted ion
chromatograms (XICs) of V239-R245 modified with HexNAc (m/z 389.2284) (top) and unmodified V239-R245
(m/z 490.7697) (bottom). Each MS area was calculated using Byos software. The amount of peptide modified with
O-GlcNAc (a) was calculated with the equation: @ = [2.3 x 10°> of O-GlcNAc modified peptide’s MS area] / ([O-
GlcNAc modified peptide’s MS area] + [4.6 x 10® of unmodified peptide’s MS area]). The percentage of particle
modified with O-GIcNAc (p) was calculated with the equation: p = 1°° — (1-0.0005)°.
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Figure S3. The signals detected by lectin microarray for 2.5 x 10° vg rAAV6 samples as described for western
blotting. The area of ABA signals is marked by in a red box. The Blank array shows the high signals of Lycopersicon
esculentum lectin (LEL), Solanum tuberosum lectin (STL), and Urtica dioica lectin (UDA) in triplicate spots caused
by binding to the detection antibody. The signals of those lectins were therefore excluded from the lectin microarray

analysis.
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Figure S4. The ETheD and HCD mass spectra of D237-K258 with HexNAc identified in the unbound fraction of
rAAV6.
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Figure S7. The EThcD mass spectra of D156—-G177 modified with HexNAc at T162 (top), HexNAc at S156 (middle)

and HexNAcHexNeuAc2 (bottom).
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Figure S8. The HCD mass spectra of the signals at 40.0 min and 40.8min for D156—-G177 modified with HexNAc.

The signals m/z 138 and m/z 144 showed similar intensities.

11



DPQPLGEPPAT (HexNAC)PAAVGPT (HexNAc)TM(oxi) ASGGGAPM(oxi)A

z
13.729
+20___z=2 — |! D Ll
1003 [Pep+HexNAc2+H]*---= PN I S
3 — |3 ] 27
L= 455225 | 4 P %6
o] 68309 | 5 T %
] 525330 | ¢ q %
855 = 7 E 23
] — @ P 7
a0 98479 | 9 P W —
3 1019516 | 10 A %
757 . =
] [Pep+HexNAc2+H]*3 [ THedEs [T
o] 1420696 | 12 P B —
El 491733 | 13 A 17 [ 1665722
Bl 1029.488
= ok 562770 | 14 A 16 [1504.685
Bl 7661838 | 15 v 15 | 1523648
60 — |16 G 14 | 1424579
3 815812 | 17 P T —
557 8 | TWHexNA) | 12 | 1210505
E 7 T 1| 966378
C5 +2 20 W ox) 10 | 865.330
[Pep+HexNAc] L N L
El % s 5 | 647.258
0] HexNAc X 7 s 7| 560.226
El gt o8 % a © [ 503.204
35 2 25 G 5 | 446.183
| 2041090
Bl 241 1522.224 — % A 7 [380.162
305 222 21 P 3 =
253 28 M oxD 2 | 221.072
B 4 1 1 — [ X [
209 25 6 Z
3 '
E i z V4 1 0 [pe0.808 1507,722
el N ! 28 =) @09 2% T3
Bl 389}169 i | \ 1 o61.464 | 2=7 | 21 6
] el 1 ' f 2% 1232600 1340.147
105 334.150 47, |.33 504]!223 1 ! f | = 2=2 1661.868
1 = =10 2 b easpar ! /T 8651346 | =t
R ‘ 551.21& 2=2 823420 24 | 1275138 1563.8p4 }
| = T z=? =7
] = |
odeadl, ‘ B T h\‘\‘h \u A \ ‘ il : ‘ T || ||Il \”\ - ‘ ‘ ‘
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
miz

DPQPLGEPPAT(HexNAcHexNeuAc2)PAAVGPT(HexNAc)TM(oxi)ASGGGAPM(oxi)A

1916.367
+Dee
oy : [Pep+HexNAc2HexNeuAc2+2H]*2 .= =
] T ) % =
953 [7230114 | 2 P ]
El 3 Q 27
907 [Ts5225 | 4 P 2%
1 568309 [ 5 L 25
857 [Te5330 | 6 G %
| 7 E 23
E5| 3 3 2
EREEZSEE P 71
75? 1019516 | 10 A 20
705 11 [ T(HexNAcHexNeuAc?) | 19
] i) P T -
653 13 A 17 [ 1665.722
] i A 16 | 1594.685
1 15 v 15 | 1523.608
60
] % G 14 1224579 +2e
= ; DR [Pep+HexNAc2HexNeuAc+H]*?
3 18 T(HexNAc) 12 [ 1270.505 ‘\
50 9 T 11 | 966378 Y
E 20 M(ox) 10 | 865.330 |
457 71 A 9 | 718295 \
] 2 B 8 | 647.258 \
0] 23 G 7 [ 560.226 +3e \
o = £ I [Pep+HexNAc2HexNeuAc+H]*
35 25 G 5 | 446.183 \
3 2 A 4| 389.162 1%0.300
30 27 P 3 118¢.208 32
1 ] Mox) 2 | 221072 # + 1894.347
25 B A T [Pep+HeXNACZ] 2 =2
E 1126.189 i
207 2=
] 292.108 1083.174 1441 684
U 204290 z=1 Z4 Z5 Z7 21 1 z=3 1213559 =2 '65255 1379540
3 =7 :1029157 T
he! | ashie 1 & Z1 2 21 4 e ”i‘zm 814300
] I}
] L : N Wl \
] ] ! ! O Ay
e T h | \\‘1\\ - J ‘ : . \m S VR Y S b . | Il mnl l |.‘ ‘
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 160 1700 1800 1500 2000

miz

Figure S9. The EThcD mass spectra of D184—-A212 modified with HexNAc at T194 and T201 (top), and
HexNAcHexNeuAc2 at S194 and HexNAc at T201 (bottom).
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S-trap digestion may accelerate the oxidation of methionine.
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Figure S10. XICs of D184-A212 modified by non- (m/z 882.7561 + 0.005; top), mono- (m/z 882.0878 + 0.005;
middle), and di-oxidized form (m/z 893.4194 + 0.005; bottom) in (A) the ABA-bound fraction of the peptides digested
from ABA-bound rAAV6 with the S-trap column, (B) the peptides digested from ABA-bound rAAV6 without the
S-trap column, and (C) the peptides digested from ABA-bound rAAV6 with the S-trap column. The non-oxidized
form was abundant for rAAV6 digested without the S-trap digestion, whereas the ratio of mono- and di-oxidized

form to non-oxidized form increased after the S-trap digestion. We therefore suspect that some reagent used in the
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Figure S11. The HCD mass spectra of the signals at 59.2 min and 61.6 min for D184-A212 modified with
HexNAc2HexNeuAc. The signals m/z 138 and m/z 144 showed similar intensities.
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Figure S12. (A) rAAV6 genomes per mouse diploid genome (vg/dg) and (B) #FLX mRNA levels in liver tissue were
determined using qPCR 8 weeks after rAAV6 administration. Individual points are shown in black circles, and error

bars shows the SD value for n = 4.
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Figure S13. XICs of D184-A212 modified with mucin-type O-glycan clusters. The signal of non-glycosylated

peptide (m/z 893.4194 + 0.005) is colored black, HexNAc (m/z 961.1025 £+ 0.005) is blue, HexNAcHex2 (m/z

1015.1231 £ 0.005) is red, HexNAcHexNeuAc (m/z 1112.1619 + 0.005) is green, and HexNAcHexNeuAc2 (m/z
1209.1937 + 0.005) is orange.
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