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Supplementary Materials: Glycan Profile Analysis of
Engineered Trastuzumab with Rationally Added Glycosylation
Sequons Presents Significantly Increased Glycan Complexity
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Figure S1. Reducing SDS-PAGE of the trastuzumab variants expressed in HEK-293 cells under the
exact same expression conditions for assessment of glycan attachment. Commercial Herceptin
(Herc) and the HEK Trastuzumab (HEK Tmab, non-mutated trastuzumab produced in-house) were

run together with the mutants to compare electrophoretic mobility shifts in the ~50 kDa band cor-
responding to the heavy chain.

Full MS spectra of the Tmab variants
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Figure S2. Full MS spectra of released glycans from HEK Trastuzumab.
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Figure S3. Full MS spectra of released glycans from Herceptin.
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Figure S4. Full MS spectra of released glycans from L115N.
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Figure S5. Full MS spectra of released glycans from A121N.



Pharmaceutics 2021, 13, 1747

3 of 16

100

90

80

70

B0

50

40

Relative Abundance

a0

649.79 |668.23

850 700

729,19

812.30

1005.97

1039.38

757.00 T78.58 959.58 100310 1060.85

750

800

950 1000 1050

1100]

Relative Abundance

1038.87
\945? l 1059.39

il

T L i
1000 1050

800

850
m/z

900

Ly |
1100]

Figure S7. Full MS spectra of released glycans from L177N.

100
o
a0
a0
70
80 698.25
50

40

Relative Abundance

30

20

650

812.30

731.27

P

Q178N

812.80

1039.38

971.85

750

800

850
mfz

900 950 1000 1050

1035.24 | 1053.00 108115

1100

Figure S8. Full MS spectra of released glycans from Q178N.
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Figure S9. Full MS spectra of released glycans from L182N.
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Figure S10. Full MS spectra of released glycans from T198N.
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Figure S11. MS2 spectra of glycan 1 (Table 4).
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Figure S12. MS2 spectra of glycan 2 (Table 4).
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Figure S13. MS2 spectra of glycan 3 (Table 4).
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Figure S14. MS2 spectra of glycan 4 (Table 4).
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Figure S15. MS2 spectra of glycan 5 (Table 4).
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Figure S16. MS2 spectra of glycan 6 (Table 4).
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Figure S17. MS2 spectra of glycan 7 (Table 4).
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Figure S18. MS2 spectra of glycan 8 (Table 4).
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Figure S19. MS2 spectra of glycan 9 (Table 4).
20180324 _veles Z5B8_Tmab1_NG #4341-4356 RT: 45.75-45.83 AV: 3 NL: 5.04
T: Awverage spectrum MS2 S60.30 (4341-4356) ,
dad . R |
5 .‘s o ®
. cad
1004 . a
3 - M m/z 860.29 $
a0 e g m IMONO, Und, -2H, redEnd]
3 e =
80 L (T L115N
E « 5
% 704 E i
5 .3 . . = =
£ 6] H 0)> = i
Z o & . >
< s0d u :
L = 18 .
=2 | _ _
§ 0 2 £
& 307 ] &
= [x] >
203 B =
105 ‘
G:||||||||||||||||||[|||;l|||||||||||[||||_||||||r|||||||||,||.||||||||
300 400 500 G3a0 Tao Bo0 500 1000 1100 1200 1300 1400 1800 1600 1700
mi'E

Figure S20. MS2 spectra of glycan 10 (Table 4).
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Figure S21. MS2 spectra of glycan 11 (Table 4).
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Figure S22. MS2 spectra of glycan 12 (Table 4).
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Figure 523. MS2 spectra of glycan 13 (Table 4).
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Figure S24. MS2 spectra of glycan 14 (Table 4).
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Figure S25. MS2 spectra of glycan 15 (Table 4).
[20180324_Velos_75B_Tmab?_L182_NG #4414-4817 RT: 46.55-50.34 AV: 6 NL- 1.80E1 -
IT: Average spectrum MS2 94534 (4414-4817) 5 B-C-¢
% -
o g %
e o 5 oAR
L T oE R m/z 9453311 "
. = . [MONQ, Und, -2H, redEnd] o p
P v 2 L182N t-
8 e ¥ 3 2 w
W N [ q‘! b4 + n
87 M B o_‘ . g s
£ 2t & n :'i' e t. |‘I
EY O3 g il i LS %" Hes E8%
25 BN o s & ? ¥
o n S \ . . y i
iq v NG Y TR R
o L - 9 . b
& 3 e, V| 3z 83 s 8 \lg
2 e 28 BET |8 3 1Tz g &8
1 g T ‘|° 2 £ E 3 T B2k
| 1 | r 11|
T S o oS L A T e P p e e R R L T T A Ry
300 400 500 600 T00 &00 S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1800
miz

Figure 526. MS2 spectra of glycan 16 (Table 4).
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Figure S27. MS2 spectra of glycan 17 (Table 4).
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Figure S28. MS2 spectra of glycan 18 (Table 4).
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Figure S29. MS2 spectra of glycan 19 (Table 4).



Pharmaceutics 2021, 13, 1747

11 of 16

0780524 _Velos_755_Tmaby 162 NG #4605-5082 R 45 30-53 04 AW 7 WL 146E1
[T: Average spectrum MSZ 1038 87 (4605-5092) Q
]
s % o m/z 1038.8733
1093 o 9 [MONO, Und, -2H, redEnd)
907 T e —  us L182N
E i [ ] »
80 .f. 2 [ a0 "
= 13 - *
g 703 : o 2-BbE = + b :
= E t :—f- 2 2 qol § o |4 il 4T Il
g 603 vy 2 g 8 i B ", o : VY o
B o3 2- ° we <® ds 258 Y om ¥
< 505 LI I o ) LEETE: . Lom
g 3 B e x5 © 7 ] B 42 ¥ g gE ™
§1 o.s IR oBoe ¥ o5 RV LT 3G
Ead TS = 28 W i = £ Lel 3. RRE B
E ey W 8 0 o b 2 By o 3] E
203 SREY & \8| © @ 2 a4 25 =8 =
3 Sm o ‘i s =3 & g & a-
L A 1]
0: |- | | ([ | | | | | | | |
T e e SR s e L B e T T e o
300 400 500 600 700 B00 200 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 20008
Mz
Figure S30. MS2 spectra of glycan 20 (Table 4).
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Figure S31. MS2 spectra of glycan 21 (Table 4).
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Figure S32. CID spectrum of the chymotryptic peptide DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY from the L115N
mutant containing amino acid positions 177, 178 and 182.
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Figure S33. CID spectrum of the chymotryptic peptide DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY from the A121N

mutant amino acid positions 177, 178 and 182.
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Figure S34. CID spectrum of the chymotryptic peptide SGALTSGVHTFPAVLQSSGLY from Tmab WT amino acid posi-
tions 177, 178 and 182.
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Figure S35. CID spectrum of the chymotryptic peptide VDNALQSGNSNESVTEQDSKDSTYSLSSTLTLSK from the
Q160N mutant confirming the mutation at position 160.
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SPR sensorgrams
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Figure S36. Analysed SPR sensorgrams (black trace) of single cycle kinetic assays of Tmab variants
to surface captured HER2. Blue trace is the data fit.
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Figure S37. Analysed SPR sensorgrams (black trace) of single cycle kinetic assays of Tmab variants
to surface captured FcyR1A. Blue trace is the data fit.
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Figure S38. Left panel: SPR sensorgrams of single cycle kinetic assays of Tmab variants to surface

captured FcyR2A. Right Panel: Fits to equilibrium responses from the sensorgrams.
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Figure S39. Left panel: SPR sensorgrams of single cycle kinetic assays of Tmab variants to surface
captured FcyR3A. Right Panel: Fits to equilibrium responses from the sensorgrams.



	Full MS spectra of the Tmab variants
	MS2 spectra
	Glycopeptide spectra
	SPR sensorgrams

