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SPECTRUM - M5, Her-Rhad.raw, FTMS + p ESI sid=15.00 Full ms [1500.0000-5000.0000], Scan # 75-137, RT. 2.75-5.02, AV. 63,
' NL 9.448+005 SIN: 1655

A154521

clsssaes
L

T T T T T T T T T T T T T T T T T T
140000 142000 144000 148000 148000 150000 152000 154000 158000 158000 1680000 162000 184000 188000 188000 170000 172000 174000
Mass
ML 1.01e+005 SiN: 744

28105

. k }
‘ . ‘ -.hﬂ:sl i 15}5 E. B 2
1600 1800 2000 2200 2400 2600 2800 2000

Figure S1. LC-ESI-MS analysis of the intact rhamnose functionalized antibody (21)
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SPECTRUM - M3, Her-Rhad+IdeS.raw, FTMS + p ESI 5id=15.00 Full ms [400.0000-3000.0000], Scan #: 65-92, RT: 2.52-3.02, AV. 28,
NL: 1.08e+008 S/M: 593
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Figure S2. LC-ESI-MS analysis of the Fc domains released by IdeS treatment of the rhamnose

functionalized antibody (21)
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SPECTRUM - M3, Di-N3-5CT-Her+Rha4-DBCO-168h2 raw, FTMS + p ESI sid=40.00 Full ms [1500.0000-5000.0000], Scan # 110-131,
NL: 2.36e+006 S/MN: 84
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Figure S3. LC-ESI-MS analysis of the intact rhamnose cluster functionalized antibody (22)
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SPECTRUM - MS, Rha16-Her+Ide-S.raw, FTMS + p ES| sid=40.00 Full ms [400.0000-3000.0000], Scan # 60-108, RT. 2.28-2.87,

ML: 5.44e+006 S/MN: 943
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Figure S4. LC-ESI-MS analysis of the Fc domains released by IdeS treatment of the rhamnose

cluster functionalized antibody (22)
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SPECTRUM - MS, Her-a-Gal4.raw, FTMS + p ESI 5id=15.00 Full ms [1500.0000-5000.0000], Scan # 79-123, RT: 2.90-4.51, AV: 45,
MNL: 8.45e+005 3/N: 1291
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Figure S5. LC-ESI-MS analysis of the intact a-Gal functionalized antibody (23)
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SPECTRUM - M3, Her-a-Gald+ldeS.raw, FTMS + p ESI sid=15.00 Full ms [400.0000-3000.0000], Scan#: 60-89, RT. 2.33-2.87,
A29142
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Figure S6. LC-ESI-MS analysis of the Fc domains released by IdeS treatment of the a-Gal

functionalized antibody (23)
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SPECTRUM - M&, Di-N3-5CT-Her+a-Gal4-Lys3-DBCO-44h raw, FTME + p ESI sid=40.00 Full ms [1500.0000-5000.0000], Scan # 81-123,
ML: 6.248+005 S/MN: 594

N

r T T T T T T T T T T T T T T T T T
140000 142000 144000 146000 148000 150000 152000 154000 1568000 158000 160000 162000 164000 168000 168000 170000 172000 174000
' Mass

ML: 5.19e+004 S/N: 555

22786
A52AS g4 o
AB2AT3344
450
3312.4
A3 24834
AdE
3557.5
AaT
38349
A46 37156
1890 g dg A4S 38884
2154.41 =T SPeoap L B S od- ASS an ., 40TEO
197481 | =1 4 1 H=a 3:-___3-;§E L 1T A8 pen
038 480, A 1 . Bt 7C B4s B2 29
. : O D it i ‘ ; ‘ i Lo e : . :
1600 1800 2000 2200 2000 2400 3800 3800 4000 4200 4400 4800 4800 5000

Figure S7. LC-ESI-MS analysis of the intact a-Gal cluster functionalized antibody (24)

S8



SPECTRUM - MS, oc-a-Gal16-Her+lde-S.raw, FTMS + p ESI sid=40.00 Full ms [400.0000-3000.0000], Scan # 57-93, RT. 2.19-2.66,
NL: 5.04e+006 SiM: 507
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Figure S8. LC-ESI-MS analysis of the Fc domains released by IdeS treatment of the a-Gal
functionalized antibody (24)
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SPECTRUM - M3, Her+Immab32-16h_202 108 17 140025 raw, FTWS + p ESI sid=40.00 Full ma [1500.0000-5000.0000), Scan & B5-114,
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Figure S9. The LC-ESI-MS monitoring

of the glycosylation reactions between azide-glycan

oxazoline 27a and antibody 28 catalyzed by Endo-S2 D184M. A mixture of the deglycosylated
antibody 28 (0.5 mg, 3.3 nmol, 25 mg/mL), glycan oxazoline 27a (0.44 mg, 100 nmol, 30 mol.
equiv. of the antibody), and the mutant enzyme (0.1 mg/mL) in a Tris buffer (100 mM, pH 7.2)
was incubated at 30 °C and the reaction was monitored by LC-ESI-MS analysis of the intact
antibodies at 20 min intervals. a) the deconvoluted mass of 28; b) the deconvoluted mass of the
reaction mixture catalyzed by Endo-S2 D184M at 40 min.
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SPECTRUM - M3, Her+immab_S2-check raw, FTMS + p ES1 sid=40.00 Full ms [1500.0000-5000.0000], Scan #: B6-165, RT: 3.06-4.05,
ML 2.25e+007 SN 2824
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Figure S10. The LC-ESI-MS monitoring of the glycosylation reactions between azide-glycan
oxazoline 27b and antibody 28 catalyzed by Endo-S2 D184M. A mixture of the deglycosylated
antibody 28 (0.1 mg, 3.3 nmol, 25 mg/mL), glycan oxazoline 27b (0.44 mg, 100 nmol, 40 mol.
equiv. of the antibody), and the mutant enzyme (0.4 mg/mL) in a Tris buffer (100 mM, pH 7.2)
was incubated at 30 °C and the reaction was monitored by LC-ESI-MS analysis of the intact
antibodies at 20 min intervals. a) the deconvoluted mass of 28; b) the deconvoluted mass of the

reaction mixture catalyzed by Endo-S2 D184M at 60 min.
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Figure S11. Cell killing assays for breast cancer cell lines a) Rhamnose conjugates with BT-474
(HER2 overexpression); b) a-Gal conjugates with BT-474 (HER2 overexpression). The human
serum was purchesed from Cosmo Bio USA. All assays were performed in triplicate.
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oc-Rha-PEG-DBCO-HPLC#35 3: Diode Array
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Figure S12. HPLC profile for 3, 0.4 mL/min, 25-60%B, 30 min
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0c-20201210-Rhad-Lys3-DBCO-hplc-LONG 3: Diode Array
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Figure S13. HPLC profile for 13, 0.4 mL/min, 10-50%B, 30 min
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oc-a-Gal-PEG-DBCO-Long

3: Diode Array
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Figure S14. HPLC profile for 15, 0.4 mL/min, 10-50%B, 30 min
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oc-w057-47-a-Gald4-DBCO-Long

3. Diode Array
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Figure S15. HPLC profile for 18, 0.4 mL/min, 10-50%B, 30 min
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IH NMR spectrum (400 MHz, DMSO-d6): compound 10
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13C NMR spectrum (100 MHz, DMSO-d6): compound 10
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oc-a-Gal-PEG-C6-NHS
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H NMR spectrum (600 MHz, D20): compound 16
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13C NMR spectrum (150 MHz, D20): compound 16
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Rha-5CT-Oxazoline
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compound 26a

'H NMR spectrum (600 MHz, D20)
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'H NMR spectrum (600 MHz, D-0): compound 26b
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