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NEWS Iqui romatograph Mass Spectrometer

EZGlyco™ 7| EQt HA| I =0tE J2Hm| HHAHE7| L
Q-TOF 2ZFE47|E 0|8¢%F N-glycan, O-glycan®| =4

(N-glycan and O-glycan profiling analysis with EZGlyco™ kit

No.SSK-LCMS-2003 using fluorescence detection and Q-TOF mass spectrometry)
HIO|RO|OFF0 |2t FUARN RSV &1 M ZHIYY |& S MER MESSH UAIS O|E5 AFRMO|LI CHE A0 Feie Tt s 228 JE
2 A5 2 510 THE QofEC 2, YHIM O 2 SHO|ORZ 0| HIsH 27|Vt 311 E3T L2 E T 2 2H 3ol Tt EAS 7HA|LL QUCt
o, ME 22 222 018310 QUES MRS | 20| 113 S40] F11 2H87[0| B2Icto] B[y - 2| Heto| X 24| 2 e HEd 54
2| =2H| = HO| AR QUCE O|ZA| AFEEl= HIO|R2|CFE2 T O ZHMO[LE AL SE S0l F2 OI27| HE0| BAES| A2 240|132
SHEES G lon, S4Me|E 6 oY 2 Rad 7P HEHQSITT

O FAZEOIME AlDFR 1185 HY I 20RETHI| (UHPLC) F&ZHZE7|(Fluorescene detector) 2 Q-TOF Z2EE47|(Quadrupole
time-of-flight mass spectrometer)E 02510 G2 N-HARS (0[5}, N-glycan) 2t O-FARE (O[S O-glycan) 2| 712 E4 EAHS
AIHSEIIAL ST

Alz= HIO| A2 (Biosimilar) 21 E2tAERE (Trastuzumab) 2 N-glycan2t T E21 (Fetuin) 2] O-glycana CHAC 2SI O T, M2 =
S-bioAte| EZGlyco™ 2|7 |ES ALY

1 1. LCMS-9030 (Quadrupole time-of-flight mass spectrometer) system
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B GlycanZ#{2| 4ty

N-glycang4lg 9{8t E2tAEZ (Trastuzumab) 2 O-Glycan &
mAb-N Kit with 2-AB2t EZGlyco™ O-Glycan Prep KitZ AF3I%LC}. 222 |=
k2.5 A1Z8,

O-glycan2| 42, 2 SAIZH F= £ Q&L

Protocol : 1. Deglycosylation

Prepare Antibody Capturing Column ' Centrifuge (RT 500 X g, 3 min)

. Centrifuge (RT 500 X g, 3 min)

“l

' Centrifuge (RT 500 X g, 3 min)

‘¢|

. Centrifuge (RT 500 X g, 3 min)

. Centrifuge (RT 3000 X g, 1 min)

Mg 5t HIEQl (Fetuin) 2 MA{21E 242t S-bioAte| EZGlyco™
(a3 2), <O" 3yt Em, 2| A7 N-glycan2| <2,

Protocol : 2. 2-AB Labeling

Centrifuge (RT 3000 X g, 1 min)

-

-

Prepare Cleanup Column

-

Centrifuge (RT 3000 X g, 30 sec)

Centrifuge (RT 3000 X g, 30 sec)

|<-

Centrifuge (RT 500 X g, 1 min)

-

“

Centrifuge (RT 500 X g, 1 min)

’ Centrifuge (RT 3000 X g, 1 min)

' Centrifuge (RT 3000 X g, 1 min)

18 2. EZGlyco™ mAb-N Kit with 2-AB Z1{2| &
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No. SSK-LCMSMS-2003

Protocol : 1. Deglycosylation

. Centrifuge (RT 3000 X g, 1 min)

' Centrifuge (RT 3000 X g, 1 min)

. Centrifuge (RT 3000 X g, 30 sec)
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Centrifuge (RT 3000 X g, 1 min)

-

Prepare Cleanup Column .

Centrifuge (RT 3000 X g, 1 min)

- -

Centrifuge (RT 3000 X g, 1 min)

-

Centrifuge (RT 500 X g, 1 min)

-

Centrifuge (RT 3000 X g, 1 min)

Centrifuge (RT 3000 X g, 1 min)

|<-

Centrifuge (RT 3000 X g, 1 min)

“

12 3. EZGlyco™ O-Glycan Prep Kit 2122 B
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Application  No. SSK-LCMSMS-2003
NEWS

M UHPLC-RF-Q-TOF A|AR! 74 3 2427

N-glycant O-glycan2| £4& ¢

HAA20LEIHE-SHHAHST| 2 Q-TOF M7 |Q MR =4 22 OfH (R 1), (& 2)°F 2Tt

T 1. N-glycan 2442 /5t UHPLC-RF-Q-TOF 2427

LC conditions

Nexera X2

Flow
Mobile phase A
Mobile phase B

0.4 ml/min (0.25 mL/min, 39.41-46.50 min)
50 mM Ammonium formate in water (pH 4.6)

Acetonitrile

Gradient 78 % B (0- 1 min) - 55.9 % B (38.50 min) — 0 % B (39.50-44.50 min)- 78 % B (46.50- 50.00 min)
Column HILIC-Amide column

Column oven 40 C

Injection volume 10 pL

Fluorescence detector  Excitation 330 nm, Emission 420 nm
MS conditions LCMS-9030 (Q-TOF)

lonization ESI, positive

Nebulizing gas N,, 3 L/min

Heating gas Zero air, 10 L/min

Interface temp. 300 C

DL temp. 250 C

Heat block temp. 400 C

Drying gas N,, 10 /min

Data acquisition

MS Scan mode (m/z 500 -2500)
MS/MS scan mode (m/z 100 -2500), CE50 + 17 V

T 2. O-glycan £A1S 9[5H UHPLC-RF-Q-TOF A2 74

LC system

Nexera X2

Flow

Mobile phase A
Mobile phase B
Gradient
Column
Column oven

Injection volume

Fluorescence detector

0.25 mU/min

50 mM Ammonium formate in water (pH 4.6)

Acetonitrile

85 % B (0- 5 min) - 50 % B (20-25 min) — 85 % B (25.01-35 min)
HILIC-Amide column

45 C

1L

Excitation 330 nm, Emission 420 nm

MS conditions LCMS-9030 (Q-TOF)
lonization ESI, positive
Nebulizing gas N,, 3 /min

Heating gas Zero air, 10 Umin
Interface temp. 300 C

DL temp. 250 C

Heat block temp. 400 C

Drying gas N,, 10 U/min

Data acquisition

MS Scan mode (m/z 300 -2000)
MS/MS scan (m/z 100 -2000), CE 35+ 17 V
MS/MS scan (m/z 100 -2000), CE 50 + 17 V (for precursor m/z 1451.5418)
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I N-glycan profiling £ Zia}
1-1. UHPLC-RFZ 0|85t N-glycan &4
ERtAEZON(Trastuzumab) Q2 2E A2 2-ABEA|7} &l N-glycang YZAE7|S 0185t0] 3H HHe EASH I20tEIMS (T 4)0f
1

=T Td 3O =
LIEHARACH, 2 HIF Aih= (& 3)0l|M He Aut 20| HEE A[ZE2 RSD 0.1 % O[3}, |2 HAZ2 RSD 5 % O|5H= LT

uy.
400001

1 RF-20A GOF G1Fa
0009 p:330nm, Em:420nm
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221 4. 2-ABEA|7HEI N-glycane| UHPLC-RF A3i4) 3 20tE 12 (n=3)

H 3. 2-ABHEA|7t & N-glycan2| |28 2|4 H7t (n=3)

2-AB labeled N-glycan Retentlct;:\RgrSe (min) Pe;;ggea
2AB-GO 0.047 38
2AB-GOF 0.052 39
2AB-Man5 0.049 3.9
2AB-G1 0.052 49
2AB-G1Fa 0.052 4.2
2AB-G1Fb 0.051 40
2AB-G2F 0.046 44
2AB-G2FS1 0.050 4.6
2AB-G2FS2 0.064 54

1-2. UHPLC-Q-TOFZ 0|23t N-glycan &4

2A 2RI 2l EetAEZR (Trastuzumab) S 2 28 2-AB H2|7}H = 97H(G0, GOF, Man5, G1, G1Fa, G1Fb, G2F, G2FS1, G2FS2) 2|
N-glycang UHPLC-Q-TOFZ O|85t0{ 2AI5I2ICE (O 5)0 Q-TOF AZ0LE 1% (Ofl) 1t H&HE7| I20EDM ()0l N-glycan
TZE LEHU S, FAIeH 2F Y20 tigh 2 of M5H|(mass-to-charge ratio; m/z)2| O[22 gt} 8| WSt0] HIok Mg Hete

[LEE i}

(mass accuracy) S (H 4)0f LIEFHRACY.
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10T B e 2R
4% ] Fluorescence
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]
8o Total lons Chromatogram
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404
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25 G0 G2F
204 H"i
|fl-“‘ \
\ G2rs1
104 L a“ b, ien e s provsEry T —y A iy
05
10 1:"9 13‘9 14'0 1":0 |GIQ 1')9 10‘9 WI.Q RQIU 21‘0 22‘0 23‘0 2-1'@ 25'0 25‘9 ZDIU 29‘9 3@‘0 31‘.0 min
. N-Acetylglucosamine (GlcNAc) . Mannose
D N-Acetylgalactosamine (GalNAc) O Galactose
A  Fructose @ Ssialicacid

07 5. 2-ABHA|7HEIN-glycan2| A20LEH (9 : FEHE7], Of2l : Q-TOF &

H 4. 2t g2 A Y= (Mass accuracy)

=471

2-AB labeled Theoretical mass Observed mass Mass error (ppm)
N-glycan [M+2HP*  [M+H]® [M+2HP" [M+H] [M+2H*  [M+H]"
2AB-GO 719.2849  1437.5626 719.2856  1437.5671 0.9 3.1
2AB-GOF 792.3139  1583.6205 792.3150  1583.6253 1.4 3.1
2AB-Man5 678.2584  1355.5095 - 1355.5107 - 0.9
2AB-G1 800.3113  1599.6154 800.3122  1599.6163 1.1 0.6
2AB-G1Fa 873.3403  1745.6733 873.3415  1745.6781 1.4 2.8
2AB-G1Fb 873.3403  1745.6733 873.3417  1745.6788 1.6 3.2
2AB-G2F 954.3667  1907.7261 954.3684  1907.7322 1.8 3.2
2AB-G2FS1 1099.9144  2198.8215 1099.9163 - 1.7 -
2AB-G2FS2 1245.4621  2489.9169 1245.4648 - 2.1 -
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(O8 6)2 2-AB HA|7} =l N-glycan 37§ &£ (GOF, G1Fa/b, G2F) | TSt MS/MS spectrat w2 LIEHH Z10]|CH.
Inien.(x10,000)
2:4]]'!]6]' - .\ , i ™ "]
15 3 e e . e e OE
i i o e 1Y ¢ "
342 1665 W ™ | \/
0] [ il [ m
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545 2464 ] 1
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inten {x1,000)
504 3661400 e
. : _. 3 __
409 I A u
] - ® I Q9 = 13805453 § .\ ;
30 = = ] ] » o :12584600 : SeniG W
204.0880 ¢ [ 89332/ W @ ! -
& 545 2465 2 u ] -
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0.0kt I:'ﬁI : \ IdsowarL. : Lr \ 8;36.3043 . a L1 : | : i : 14|4|151T2 1|5‘13160'61: : ‘ /|
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Infen.(x100)
001396
251 8 @
@ ] | ]
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1.54 [ ] - @ 1542 6028 i
[ ]
" [ ] & n 1055 3834 L = o
s E " 3 %
0.7 320.1950 = 133:]4;? ?204 GZF
" Ny 707”2904 393.?230 | 1”5'4;10 T ‘ 17619188
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23 6. 2-AB E2|7}HE N-glycane| MS/MS spectra
1-3. N-glycan2| AfCH dzF Zat
(1% 7)y2 EAEZ (Trastuzumab) 0llA12] N-glycan ATHZS LIEIH 2402 GOF7HA7 %2 71 B2 %S AAIBIROD, G2Fats
32 %, G2Fb=10 %, G2F=7 % =22 4Z0| N-glycan {A|2| 2f 95 %E AtA|ot 1 QU= A2 LIEHTTH.

Peak area (%)
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Relative amount of N-glycan from trastuzumab

46.5

0.8

G2Fs1

0.2

102
I 6‘5

GlFb G2F

GOF Man5 Gl GlFa

N-glycan

G2FS2

03 7. ERtAESR(Trastuzumab) Of|A12| N-glycan AfTHZE
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Application  No. SSK-LCMSMS-2003
NEWS

W O-glycan profiling £ Zia}
2-1. UHPLC-RFZ 0|83t O-glycan £
£ (Fetuin) @2 2E A2 2-ABHA|7t & O-glycang FHAZ7|E 083510 3 = 20t I 20tE 14S (O 8)0i LIERHRASH,

oA B7F Bk (H 5)01M 2= 240t 20| HEE AlZH2 RSD 0.1 % O3}, I3 B2 RSD 2 % O[5tz LIEHGTH.

17500004

RE-20A
150000]  Ex;330nm, Em:420nm Peale #3

1250000~
1000000

B Pcak #4

500000+

Peak #2 Peak #5
290008 Peak #1

T T T T T T T T T T T
50 G0 0 an a0 100 110 120 130 140 150 160 170 180 180 200 210 220 230 240 mn

17 8. 2-ABEA|7} & O-glycan®| UHPLC-RF 2$i4 I 20tE 13 (n=3)

H 5. 2-ABEA|7t & O-glycan2| T3 2344 H7t (n=3)

Retention time (min) Peak area
2-AB labeled O-glycan %RSD %RSD
Peak #1 0.092 1.3

(Galp1-3GalNAc)

Peak #2

(‘peeled glycan’+, NeuSAca2-3Gal) 0.014 1.1
(NeuSAcaZP—e3aC-3l;|z?—3GalNAc) 0.004 1.2
(NeU5AC012‘3Ga|Bﬁ?§l(<Niﬁ5Aca2—6)GaINAc) 0.030 1.0
Peak #5 0,024 L

(NeuSAca2-3Galp1-3(NeuSAca2-3Gals1-4GIcNAcA 1-6) GalNAC)

* Loss of terminal GalNAc during O-glycan release
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Application No. SSK-LCMSMS-2003
NEWS

2-2.LC-Q-TOFZ 0|83t O-glycan £41

&2l (Fetuin) 22 2H 2-AB H|7t & 5 742 O-glycang UHPLC-Q-TOFE 08510 EA5IICE. (O™ 9)0 Q-TOFZ=0LETH
(Otef) It O-glycan #2E HEAZ7| A20LEDH () Ofl LELLAA LT, 248 2 =0l THSH 2I=f Tf 451H| (mass-to-charge ratio; m/z)

| 0|24 g4t | ot Botet A Yot (mass accuracy) £ (B 6)01 LIEEILAUC.

N ix |000)
[CRT [Ex 230nmEmA20nm]

17o Peak #3 Fluorescence

- chromatogram
1.25-

1.00]
0.75 %
050

025 Peak #1

6.0 240 mn
(x100,000)
TR
2,00 Peak #3
178 Q-TOF
Base Peak Chromatogram
150+
1.25+
100 Peak #1
0757
i Peak #4
- Peak #2 Peak #5
- SR — s Lo VAU
T T

T T T T T T
&0 70 an a0 100 110 120 130 140 150 160 17.0 180 100 200 210 220 230

B Aceyiglucosamine (Glenae) @ Mannose

D N-Acetylgalactosamine (GalNAc) O Galactose
A Fructose ’ Sialic acid

7 9. 2-ABEA7H & O-glycan| A20LE3H (Y - YEHE7|, OF2H : Q-TOF 2=M7)

H 6. LCMS-90302] 2 HS: (Mass accuracy)

Theoretical mass Observed mass Mass error (ppm)
2-AB labeled O-glycan "
[M+H]* [M+H]* [M+H]
Peak #1 B
(GalB1-3GaNAC) 504.2188 504.2181 1.3
Peak #2 B
(‘peeled glycan’+, NeuSAca2-3Gal) 2922348 592.2348 0.8
Peak #3 -
(NeuSAca2-3Galg1-3GalNAc) 795.3142 7953137 0.7
Peak #4 _
(Neu5Aca2-3Galg1-3(NeuSAca2-6) GalNAC) 1086.4096 1086.4092 0.3
Peak #5
(Neu5Aca2-3Galg1-3(NeuSAca2-3Galp 1-4GIcNAcB 1-6) GalNAc) 1451.5418 1451.5420 0.1

* Loss of terminal GalNAc during O-glycan release
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Application No. SSK-LCMSMS-2003
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(A 10)2 2-AB HA|7t £l O-glycan 571 H&0]| tiSF MS/MS spectralt 725 LIEHH Z0|Ct,

Inten.(x 1,000}

E 25 1366
40] T Peak #1
] g @]
3.0 & T
] 283 1279 342.1654 (]
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oo L i 163741 I ol | 306 1536 1243115 L :
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N e T T i - TR TR s i 1 SR
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3421052
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nton. (x10,000)
34765
4.0+ T 1086 4094
3.0] 4 i ?
i 633 7600
: 7953135 %
* !
1.4
2089017 502,101 504 2181 Peak #4
12043 I 2740913
0.0 i i 11 L 303 1?84 487 15‘ 5 5_98.2"228 50.2515 742 2944 - . 9503472 , . -
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Inten.{x1,000)
a0] 357 {553
] L 4
g n I
304 If [ h o
] £ ] 7953140 | @ [
1 T jJ o
2.0 H ‘ H Q\D/. L\J/-
1 ] 7 5452446 j : Peak #5
10 T 325 504 2178 E &
] B o kA 1451.5407
204.[1881 ‘ [ { Ql 9983‘949 1160.4439
gl Lo b Ll gssesen a1 L] eease B N R e R o
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13 10. 2-AB H2|7t £l O-glycan2| MS/MS spectra
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Application  No. SSK-LCMSMS-2003
NEWS

2-3. O-glycan?| ATi Az Zut

(O™ 11)2 HE2! (Fetuin) OflA2] O-glycan ATHES LIEHH ZO 2 Peak #3(NeuS5Aca2-3Gals 1-3GalNAC) O] 52 %, Peak #4 (Neu5Ac
a2-3Galp1-3(NeuSAca2-6) GalNAC) 7t 20 %2 O] &= H20] HH2| 70 % 042 ZFR[SH U= A2 LIEFHTH

Relative amount of O-glycan from fetuin
60.0

Relavtive amount (56)
)
=
=

10.0
a9 49
1.9

00 — - -

Peak #1 Peak #2 Peak 43 Peak #4 Peak #5

O-glycan
3 11 &2 (Fetuin) 02 O-glycan AThzf
mzE
AlOF= Nexera X22f LCMS-90302 2 74 UHPLC-RF-Q-TOF A|ABIS O|8510 N-glycan ¥ O-glycan2| 34 24 L HTHA &

A2 2WSIACE e AlZ= N-glycan 2418 2fff ERfAERE (Trastuzumab) & 083U, O-glycan 2412 2ol T &2 (Fetuin)
O|-83AL. &, MH2|= S-bioAt| EZGlyco™ 22| 7| EE 0|85101 7|2 Y- RO 2 1 ZHHEHH £-SHAC

FYEE7| =M= Sl N-glycan It O-glycan®| H=E &th2 eEfs 211 &= UACH, HES AIZH0H| TSt 2582 0.1% O|LH, T2 HA0f|
CHSH 23442 N-glycanO| 5 %, O-glycanO| 2 % 221 240 2 LIEfHTE &, Q-TOF 2492 £5f N-glycan0] (0.6 ~ 3.2) ppm, O—glycanO|

(0.1 ~1.3) ppm £&20| A HS- S HO|= 22 2018 4= QIR OTH, MS/MS spectras E5f| glycan 712 £A10| 7+ ERISIRICY.

| g
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