The Road to Glycan Analysi
Without Compromise

- WCBP 2015



-

, Woaters
TO d ay S Ag e n d a THE SCIENCE OF WHAT'S POSSIBLE.”

= Overview and Introduction

" RapiFluor-MS N-Glycan Labeling: A breakthrough
technology for released glycan LC and MS analysis

Matthew A. Lauber (Consumables Business Unit, Waters)

" RapiFluor-MS Technology & Glycan Characterization

Ying Qing Yu (Biopharmaceutical Sciences, Waters)
= Impact of RapiFluor-MS Technology

on Released Glycan Profile Monitoring

Sean M. McCarthy (Biopharmaceutical Sciences, Waters)

m Scientific Panel — Questions & Discussion
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Glycosylation of Biotherapeutics Woaters

THE SCIENCE OF WHAT'S POSSIBLE."

W GIcNAc
() Mannose

Galactose

* N-acetylneuraminic acid

Effector Functions (ADCC/CDC)
(fucosylation/galactosylation)

* N-glycolylneuraminic acid

[ Low Half Life )

L (high mannose) )

[ Anti-Inflammatory ) = N-glycosylation is a quality attribute
> (sialylation) / of biotherapeutics

Immunogenic
(aGal / N-glycolylneuraminic acid)

< » Glycosylation profiles are characterized
and routinely monitored

J

Overall profile sensitive to
manufacturing conditions

Anal Chem 2013, 85 (2), 715-36.
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Glycoprotein Characterization Woaters
Multiple Strategies — Complementary Information e stence oF whars possisLes

INTACT PROTEIN ANALYSIS
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Customer voice brought us focus Waters

THE SCIENCE OF WHAT'S POSSIBLE."

.
-
S
— Labelingreagent and
8_ protocolis automation
E Reagents are less toxic friendly.
; versus many existing
g Just compatible with offerings Lower cost per sample
- UV detection
o Providesrapid labeling
versus many existing
offerings
Just compatible with
"E Fluorescence
S
— Just compatible with
8_ MS detection Compatible with both
E MS and optical
-_ detection
()
| -
@)
= .
Lower Interest Higher Interest
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The Road to Glycan Analysis Without Compromise Wci’rers

THE SCIENCE OF WHAT'S POSSIBLE."

RELEASED GLYCAN ANALYSIS

LC or LCMS

Rapid
or
Traditional

Quan or Qual

" Cost/ROI
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RapiFluor-MS N-Glycan Labeling: |
A breakthrough technology for | -
released glycan LC and MS analysis
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Released Glycan Analysis Waters

H | L | C P rofi | | ng THE SCIENCE OF WHAT'S POSSIBLE.®
. Conventional
" o
=% 2-AB
RELEASED — LABELED ‘=
N-GLYCANS GLYCANS \ Glycan\NH
o NH,

o el
Oa.ﬂ.n
®

»"..5'.:.. %
‘)

— (<& INJECTION ON COLUMNFOR m PURIFIED GLYCANS ¢/
+

. LC ANALYSIS
e ,5‘\* 5 Hours

to
2 Days

\ ANALYSIS ON LC SN MASS IDENTIFICATION s
WITH FLR DETECTOR WITH MS ﬁ \
MS
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Out with Conventions Waters
Reductive Amination i1s Laborious THE SCIENCE OF WHAT'S POSSIBLE.

OH

o]

HO
HO:
N-Glycan NHAc

NH

O HN

Reductive Amination
on lp”eas” (conventional)

Rapid Tagging , . g B
/HO HAC %
. Released N-Glycan
Glycosylamine

(Glycosylamine)

Anhydrous sample
Numerous chemical

labeling circumvents Mild Acid conversions
- rolysis -
these issues o LR ——s o o Laborious
N-Glycan NHAC NHAC Heterogenous reaction
(Glycosylamine)
o products
OH
o o
N-Glycan NHAC

( Acyclic Free Reducing End)

=l

N-Glycan
(Free Reducing End)

HOAc
DMSO
OH

Oy _NH,
NaBchN OH
NH
Reductlon
NHAC N- Glycan

(2-AB Labeled)
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RapiFluor-MS™ Reagent Waters
BUIIt UpOn Our EXpertise THE SCIENCE OF WHAT'S POSSIBLE.®

From Waters’ expertise in rapid, AccQ-Fluor™

fluorescence labeling of amino acids

0 N
o] X
Enhanced chemical properties for glycan analysis: qOJ\NH/C()
0]

 Rapid Tagging
» Efficient Fluorescence

« Enhanced lonization Efficiency Rapid
RapiFluor-MS
0 (
O
o) NS NH/\/N\/
N )‘k = MS
/ O NH Tertiary Amine
®) Charge Tag
Rapid
NHS Carbamate Rapid
Tagging Group Quinolinyl
Fluorophore

Patent Pending .

©2015 Waters Corporation



———— &
RapiFluor-MS Reagent Waters
Rapld ReaCtion Kl netiCS THE SCIENCE OF WHAT'S POSSIBLE®

Tertiary Amine
NHS Carbamate MS—ActiveACharge Tag
Rapid Tagging Group [ \

) o r
[ |
0
G chan\ 0 N\ NH S NG
+ A
NHz ~o NH =
P \ Y )

Quinoline Fluorophore

AMass
312 Da

i g
- Q/\“j)LNH/\/”\/ Reaction Time = Seconds
Glycan
Y \NHJ\NH Z

Procedure Time:
Highly stable urea linkage —
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RapiFluor-MS Reagent Woaters

SenSItIVIty Comparlson — I nStant AB THE SCIENCE OF WHAT'S POSSIBLE.”
56+ . R@PiFluor-MS™ Labeled N-Glycans
FA2 @ § FPucome FLR
B GIcNAc
T RapiFluor-MS™ Labeled N-Glycans

1.7E+6 A

MS
(BPI)
0.0E+0 /\/\\ /L

4.5 7 min

M 0 (
0.0E+0 o /I@Nj)LNH/\/N\/
Glycan J-L
\NH NH =

26646 - Instant AB™ Labeled N-Glycans

FLR
Instant AB™ Labeled N-Glycans

/\FAZ |
/\/\\ 0 NH
0.0E+0 . . . ; AN JJ\ /©)L
1.7E+6 Glycan
NHTONH

MS 300X
FA2 (BPI)  Zoom
0.0E+0 T T T T T
4.5 5 5.5 6 6.5 7 min

Instant AB is a trademark of Prozyme Inc.
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RapiFluor-MS Reagent Woaters

SenSItIVIty Comparlson - InStant AB THE SCIENCE OF WHAT'S POSSIBLE.’
> 6E+6 - RapiFluor-MS Labeled N-Glycans 200 .
@  Fucose FLR FLR ~2X
B GIcNAc
o 3428 MS nearly
M (BPI) 1000x
0.0E+0 T T T T T 300 -
1.7E+6 -
FA2
MS 0
(BPI) B
o
O
IR g
200 -
0.0E+0 . . /L o s
45 5 5.5 6 6.5 7 min N
c
L em6 . INstant AB Labeled N-Glycans S
FLR o
n
& 100 -
/\F\AZ
0.0E+0 : - /\/\\ : /I¥
1.7E+6 -
FA2 (g/lpsl) 300x . | 03
W/W Zoom RapiFluor-MS Instant AB
Labeled Labeled
0.0E+0 , : . . .
45 5 5.5 6 6.5 7 min
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RapiFluor-MS Reagent Woaters

SenSItIVIty COm pariSOn THE SCIENCE OF WHAT'S POSSIBLE.®
Fluorescence MS (BPI)
_ 100 - 100 -
RapiFluor-MS Labeled
/@ijj\ ( 90 - 90 -
o N WSATN a
Gly‘:aﬂ\r\n-(u\NH & e\?’ 80 N 80 -
)
Instant AB Labeled Q 70 - 70 -
g 60 - 60 -
jL = 52.5
4 \NH ‘NH qg 50 i 50 ]
2-AB Labeled g 40 40
() 30.0*
Glywﬂ\l\»{? 'E 30 T 30 -
©
o NH, & 20 | 0 -
Procainamide Labeled
o - 10 - 7.0 7.0% 10 -
" 0.1 0.6
{' X ,?" @\ .(’ X, ,V“ N
O ’DQ Vv 2 \}0 ’O{\ Vv ’b@
. > X & ON X RS
Q 5 < X 3 S
Q N & Q & @
2 ) 2 Q)
& Q& & ¢

(*) Comparative result extrapolated from a published comparison of N-glycans,
wherein it was found that procainamide provided comparable fluorescence and up to
50 fold greater ESI-MS sensitivity when compared to 2-AB(Klapoetke et al. 2010).
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Simplified Workflow

Conventional

Sy o

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

5 Hours

-

I\LEWENGLAND

ioLabs..

to
2 Days

enabling technologies in the life sciences

- =4 °
= /E_(:/’J a\§ Se0 ‘a.u‘:
- " n ® . N i
GLYCOPROTEIN W & oagee ) o et m aeg %
\ o oFf % * o
- ° “ .

y RELEASED N-GLYCANS p LABELED GLYCANS p  PURIFIED GLYCANS

GlycoWorks™ Rapid PNGase
F and Buffer, and RapiGest™
SF Surfactant

GlycoWorks
RapiFluor-MS™ Labeling

GlycoWorks HILIC pElution
Plate or Cartridges

Intact mAb Mass
Check Standard

X,
\:‘\«

Direct Analysis
(Organic Solvent Dilution)

10 min 5 min 10 min

GlycoWorks™

RapiFluor-MS™ N-Glycan Kit

ﬂf’ﬁ%

by R
5581 /

| f - 7

I

«.:u\u""

©2015 Waters Corporation

Total
Sample Prep Time

30 min

Patent Pending
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Rapid Deglycosylation
RapiGest™ SF Assisted

° o
=
or?
(o]
-
o]

1% RapiGest SF GlycoWorks
Surfactant Rapid PNGase F
Gch_oWorks Enzymatlc_
Rapid Buffer Deglycosylation “o
2 min = & 5 min
> © o G ©
>80°C .0 8% 50°C

©2015 Waters Corporation

&
Woaters

THE SCIENCE OF WHAT'S POSSIBLE."

-
NEW ENGLAND
.

ioLabs,.

enabling technologies in the Ife sciences
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Rapid Deglycosylation Woaters

RapiGeStTM SF ASSiSted THE SCIENCE OF WHAT'S POSSIBLE®
148.4 kDa
No PNGase F
(control)
145000 150000
146.8 kDa
/
5 min
145000 150000
2 min
Heat Denaturation
2 Step p y
5 min
50°C 1

T ‘ T T T T T T T ‘ T 8
145000 150000
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Robust HILIC SPE

s} gwf
ot
ﬂae‘ e
Vs
“ Sy
\/ﬁf oy Q

Q ( A I
N N
Glycan JJ\
SNHT NH =

Reaction Byproducts
Labeled Glycan I yprodu

o

O RS
GlycoWorks O Y-y
P E _— DY ae w\/\/
HILI CS ) /
o B

o]
N g
LT
Glycan\NHJJ\NH =

Labeled Glycan

©2015 Waters Corporation

B Y
Waters

THE SCIENCE OF WHAT'S POSSIBLE."

”‘T\)L ¥y el

L T

Labeled Deglycosylated Protein

o
HOW ('
HN, % J )
O

ecanae o
Byproducts
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Robustness Waters
QU antitative EXtraCti on THE SCIENCE OF WHAT'S POSSIBLE.®

hlgG and fetuin N-glycans

*\J—T.O | |

1.2E+6 - 30 -
*‘\_ﬁ
1x SPE aia | A3G3S3
. o5 ® 1x SPE
= f & [, Shoee
o—a—= ES ¢
o . j e | | @
/ < 20 -
A3S1G3S3 ©
M !LFAzezsl o
3
©
0.0E+0 . S 15 -
10 25 30 35 3
1.2E+6 1 o o g
]
2xX SPE B aonac % 10 -
O Manoses [0
O Galactoss
NeuAc 5.7%
nd * c | :
- 6.1%
LL
0
¥ S 4
o o5 RS
0.0E+0 - min Q‘?‘} 2 o
10 15 20 25 30 35 \y

» GlycoWorks HILIC SPE of RapiFluor-MS N-glycans is quantitative
* No significant deviation in the glycan profile upon SPE processing
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Robustness Waters

High Yield and Minimal Bias THE SCIENCE OF WHAT'S POSSIBLE
n_gef
= - ;-f’ﬂ Qg u e N "
GLYCOPROTEIN r é L1 ,) P L W 0%, %
: L Ty % -,
; [y T
F » RELEASED N-GLYCANS N LABELED GLYCANS R PURIFIED GLYCANS
GlycoWorks™ Rapid PNGase GlycoWorks GlycoWorks HILIC pElution
F and Buffer, and RapiGest™ RapiFluor-MS™ Labeling Plate or Cartridges
Intact mAb Mass SF Surfactant
Check Standard

Testing to confirm minimal bias

= Intact mass analysis

Deglycosylation Complete = Gel shift assays
= Subunit LC-MS

Labeling >050, = Released glycan profile vs subunit derived glycan information

» Recovery measurements
~7A40
SPE 74% = Glycan profile before vs after SPE

Entire Workflow
(experimentally ~73% Yield
determined)
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summary Waters
G IyCOWOrkSTM Rapl FI uor- MS ™ N —G chan K|t THE SCIENCE OF WHAT'S POSSIBLE.”
= Simple, streamlined protocol RapiFluor-MS

Fast and complete deglycosylation

Rapid and efficient labeling
. NN \/
= Unbiased and robust SPE for neutral to g J@:jj\

tetrasialylated N-glycans Tc’:,::;;‘?:;”
P Rapid .
= Unprecedented FLR and MS sensitivity ~HsT§;g:§;%mm Fluorescence

Glycoprotein
GlycoWorks

RapiFluor-MS N-Glycan Kit
Analysis-Ready N-glycans

30 min

— —

©2015 Waters Corporation 23
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GlycoWorks™ RapiFluor-MS™ Kit Waters

Smart Workflow with No Compromise THE SCIENCE OF WHAT'S POSSIBLE

4 x 24 Format= 96 samples

Avalilable
February 2015

GlycoWorks
RapiFluor-MS Labeling
[Module 2]

GlycoWorks
Deglycosylation
[ Module 1]

Glycoworks
RapiFluor-MS
N-Glycan Kit

GlycoWorks
Sample Collection
[ Module 4 ]

GlycoWorks
Clean Up
[ Module 3 ]
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P OSte r THE SCIENCE OF WHAT'S POSSIBLE.”

RAPID PREPARATION OF RELEASED N-GLYCANS FOR W 1.
HILIC ANALYSIS USING A NOVEL FLUORESCENCE arers
AND MS-ACTIVE LABELING REAGENT THE SCIENCE OF WHAT'S POSSIBLE.

Mxm.’umw Damyt . B Brousmiche,* Zhengmao Hua,® Stephan M. Koz, Ellen Guthrie,” Faula Magneil® Christopher H. Taron,” Kenneth . Fountain®
Vaters
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http://www.waters.com/waters/library.htm?lid=134829545

RapiFluor-MS:
Enhanced Workflows o
for Glycan Characterization



Glycan Characterization aters

THE SCIENCE OF WHAT'S POSSIBLE."

= ACQUITY UPLC® H-Class Bio System
= ACQUITY UPLC Column Manager

= ACQUITY UPLC FLR Detector

= Xevo® G2-XS QTof MS

= UNIFI® Glycan Application Solution

or MassLynx® Informatics
= GlycoWorks™ RapiFluor-MS™ N-Glycan Kit
= ACQUITY UPLC Glycan BEH Amide Column

©2015 Waters Corporation
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UNIFI® Glycan Workflows

-

Automated

Data
Acquisition

2

Processing

2

Review and

Reporting

\_

~

J

HILIC FLR
GU +Accurate Mass

...............

Confirmation

calibrated RT and
accurate mass

Scientific Library

™
Waters

THE SCIENCE OF WHAT'S POSSIBLE."

HILIC FLR
GU + DDA MS/MS

Gly.c.an DD&)

de convoluted
fragment ion

Workflows support conventional glycan labels
and new RapiFluor-MS™ |abel technology

©2015 Waters Corporation
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RapiFluor-MS™ Labeling for Characterization

&
Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Greater than 100x MS response over 2AB labeling

I 2AB Glycans released from 10 ug of mAb I
BPI MS
Md
%k&
® Z2eb
et
: L
6 0N 14 1 18 20 2 2 A P
LY —
Se6 * RapiFluor-MS Glycans released from 0.2 ug
of mAb
il
2o
leb
o ! L_;\_J LA A
é lltl 1l2 1|4 II:IE IIE- 2:3 2I2 2l-ﬂ- ZIG 2lE

©2015 Waters Corporation

Retention time [min]

Sample: NIST RM 8670 mAb lot #3F1b
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HILIC FLR GU + Accurate Mass Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Method Robustness and Transferability, Confident Assignments

Component Summary = s Glycan Assay (FLR-MS) Default =) § L gt @ =10

Chromatograms =8y § = BN <cparation calibration = = b 51 = £

Item name: Dextran, RFMS [ % Equation:
Cremelnameinegreted ARA - RapiFluor-Dextran Ladder woy T . : : : h
P Retention Time Calibration Curve
200 -
£ O
m
&
2 100
3.00
O_ T T T T T T T T T T T
5 75 10 125 15 175 20 225 25 275 30
Item name: NIST RefimAb, 0.5 ugp/ul Assign GU values to N_g|ycans #)x
‘Channel name: Integrated : FLR A
581
100
6.56
@ 3 w0
g s0
a 6.69
742
201 478 32 549 6.22 755 9.28 10.17
0 u uHoE 5|I3l2| g4 1AL L WTI'I?I Au'\ |TL??|E|'/?J5.$|5‘I i Bl‘lj“ L 888 1101
5 75 10 125 15 175 20 225 25 275 20
Item name: NIST RefimAb, 0.5 ugp/ul BPI MS for accurate mass confirmation =
Channel name: 1: TOF M5 (500-2000) ESl+ (8FT)
Sef
a
5
)
g 255
0 ‘ : : ‘ : : ‘ : : ‘ : 1
5 75 10 125 15 175 20 225 25 275 30 5 75 10 125 15 175 20 225 25 275 30

RapiFluor-MS Labeled Dextran and System Performance Standard
(hlgG) are now available to support this GU workflow

©2015 Waters Corporation 30
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UNIFI ® Scientific Library for Automated \\gters
GU or GU+Mass Glycan Confirmation THE SCIENCE OF WHAT'S POSSIBLE."

F(6)A2 [2AB-Glycan]

gen =

Property Value Residues: 8
Ttem type Glycan Hexose - 3

N-acetyl hexose: 4
Item description Sialic acid: o
IUPAC name Mannose: 3 . @\ R

Fucose: 1 . ~
Formula C56H4NA040 Mass [REMS]:  1773.7190 g/mol ~ F L R I ab e I

) RFM3
Hill formula C56H4NA040 7
.
Average molar mass 1453.3484 s
Monoisotepic mass 1452.5444
Infliximab, Human IgG, Mouse IgG, aSS
ftem tag Human Serum, Herceptin
InChl
Properties
Synonyms Identifiers Physical properties
! Synonym Synonym type Identifier Value Property Value
Fi&)A2 , MIBRT GlycoBase 43 GU value 5.87
E E GU value standard deviation  0.07L \

Experimental

Waters Glycan GU Library: GU value

» Experimentally derived GU Retention (>10 injections/protein)
« Data from proteins representing spectrum of glycan diversity
» All entries confirmed with exoglycosidase digestion

©2015 Waters Corporation 31



UNIFI® Scientific Library for
Confident Glycan Assignments

B
Woaters

THE SCIENCE OF WHAT'S POSSIBLE."

Glycan Assay (FLR-MS
4 Componentname 3 Observed RT {min) Amount % Amount (35) Expected GU Cbserved GU Expected mass (Da) Observed m/z Charge Response
1 & 1079 5.329 5.33 7.0000 J.0326 1516.5550 1517.5615 1 104165924
12 a2Gi4p2 1110 3018 302 7.2021 7.133% 1760.6609 8813365 2 59012263
13 FiB)A2G(4)2 1239 13.525 13.52 7.6021 7.5482 1906.7188 19077295 1 28437102z
14 | FiE)azEGIAZ 12.87 1525 152 7.7458 7.7051 2109.7982 1055.8041 2 29504102
15 Fig)A2[E]G(4115(6) 1 1347 1637 le4 7.8022 7.5030 2035.7614 1018.8851 2 32004688
16 | A2G4)2S(E)L 14353 0.630 2E3 8.3810 8.2566 20517583 1026.8831 2 12307833
17 FiE)A2G(4)25(6)1 1579 5438 544 8.7938 8.6864 2197.8142 1095.9135 2 106294573
18 | Mean Cishisted Cue nnane anan 2804144002
Item name: GFTS # X A ¢ Componentname | Structure Expected G AGU  GUStdDev  Ewpectedm/z  Amiz Mass Confirmed
Channel name: Integrated : FLR A n a
40 MEALGA)15(8)1 8.6095 Q0769 0.0170 201L7371 750.1491
2
= 5
5
2 209 F(6)A2G(4)25{6)1 87938  0.1074 0.0310 1099.9144 0.0009 =
,L i
0 T T T T T T X F(6)A3G(4)3 86712 00152 01110 22728583 10112703
] 5 10 15 20 25 30 35 40 45 ”
Item name: GPTS # K
Channel name: Mass Chromatogram (26.2 PPM) :+1099.9135+1100.4153+1100.9171+1101.4182+1101.9189+1102.4186 : 1: TOF MS (750-2000) ESI+ i/
Se5
—_ 118 D1,D3 88081 01217 0.0460 1B41.6679 580.0799
e
H
o
2
'E 2.5e5
I~
U
=
0 T T T T T T T T
©2015 Waters Corporation 32
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Powerful UNIFI® Reporting Architecture Woaters
Simplifies Communication of Results THE SCIENCE OF WHAT'S POSSIBLE”

Example Sample List

Analysis Injection List

U e e | poion [veame || o
T T % Analysis Method
F BO0S_X Reference 1|18 200
3 |Dextans Standard 1|1Az 1.00 | Separaticn siandard Analysis Matheod Report
4_Dbth'lﬂ4 Standand 1]1:4.2 1.00 | Separstion fandssd Furposs
L) Dextran 7 Srandard i|i:A23 100 standsrd :;wmh—t :::
& |Dextans Standard 1182 1.00 | Separaticn siandard i et
7 LM Unikiawin 1|1:84 2.0 Mk Iy SAia® iy LB el AT et | — _uuua.-.-.
SummaryTabIe I 7 O ] TS T
:'E::'E 1 > WUNIF e RT Calibration Curve
E:Eb E I EE EE _&Ja‘_":_:—.:__#_ﬁ-- meton 0G990 001 L T1eL7X - LAS BTN~ LRI A - 10 000°F » 3300 SIS
EEmmE rE e e R ! ul
Processed UPLC/FLR/MS Chromatogram p 3w .—W
and Result Table
B g OO E] s w ns 15 1rs n s ELd

et e Imtigrated 1L A i

Library Search Result

ST ;zis I

b i ii W EET
:‘:—:tmum;u-n' 3 ;— g“ in i' —_ H-.-_; e
o] il =1 |

Hi s nm%fi il Il

©2015 Waters Corporation 33



e e =
Waters
U N I F I ® G chan D DA WO rkfl ow THE SCIENCE OF WHAT'S POSSIBLE.?

Glycan DDA data
acquired

Processing and file
format conversion

SimGlycan Database
Search
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Optional UNIFI® Export to SimGlycan Waters
for MS/Z/MS Database Search THE SCIENCE OF WHAT'S POSSIBLE.

A2G2S1

MS Profile Search Results | Annotated Peaklist |

Rank Glycan ID Glycan Sequence Proximity score
] 00837 MeuAc(aZ2-6)Gal(b1-4)GlchAc(b1-2)Ma... 782393 0083
2 00393 NeuAc(a2-6)Gal(p1-4)GlcNAc(b1-2)Ma... |78.2191 et = st
2 G02190 MeuAc(a2-6)Gal(b1-4)GIcNAC(b1-2)Ma... |78.2191
3 GO00205 MeuAc(a2-3)Gal(b1-4)GlcNAC(b1-2)Ma... |78.1882 Sequence:
g G201 eV a2 S Cak D IAJCINAC(D L AN 155 5 NeuRc (a2-6) Gal (b1-4) GlcNAc (bl-2)Man (al-6) [Gal (b1-4) GlcNAc (b
4 G03954 NeuAc(a2-)Glc(b1-4)GlcNAc(b1-2)Man(... |78.1781
5 G00203 NeuAc(a2-3)Gal(b1-4)GIcNAC(b1-2)Ma... |78.1676 1-Z)Man(al-3) 1Man (bl-4) G1lcNAC (bl-4) GlcNAC
B G04207 MeuAc(a2-3)Gal(b1-3)GIcNAc(b1-2)Ma... |78.1161
7 G04314 MeuAc(az-)Gal(b1-4)GIcNAC(b1-2)Man(...|78.07 ﬁ ﬁ '-‘ 6
g SG25751 MeuAc(a2-6)GalNAc(b1-4)GIcNAC(b1-2).. 78.0311
9 G04319 MeuGc(a2-5)Gal(b1-4)GIcNAC(b1-2)Ma... [76.7915 -
10 G04225 NeuGc(a2-5)Gal(b1-4)GIcNAc(b1-2)Ma... |75.7974

® -—0Ov—ill v —@

\\8
O

3

4. b1

Il
e

O b1_4. b1_2. " _ILI
1 4
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Enhanced MS/MS with RapiFluor-MS™ Labeling Waters

THE SCIENCE OF WHAT'S POSSIBLE."

MS performance extends to fragmentation data
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Enhanced MSMS with RapiFluor-MS Labeling Waters

THE SCIENCE OF WHAT'S POSSIBLE."

MS performance extends to MS/MS fragmentation data

?
",

. '\-

L L_O FA2G2Ga1Sg1

528.186

Ge| —m—m—C)
8

3 5 7
L QL—‘D i_o L—O L—O ®  Fucose
673.226 Q.= i B a
® cNAc
L ! {_9 O Manoses
=0 E Galactose
366,137 ® 5 Q.  Oq mp THEE z

(M +H)*
2567.927

g‘
[[=]
3 "y R 'ﬁ NeuGc
1895747
® {" YE.-""
&' .

1 —m—
®
el

b4
204.086 L—O

3
B
EJ.—I?;—Q_.‘ ;— N

o a
836276 w 1368562 1571.626
[ 882401 1206.501 226[1.845 2421 880
L s .| i | 1 | .
|..l..'|....|.‘. |l"|| .|....|....'|.........l....l....l. T R e e et e [T S
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

©2015 Waters Corporation 37



Poster

Developing a Scientific Library for UPLC/FLR/MS Analysis of Released

4

N-glycans Labeled with a Novel Tagging Reagent

Mark Hilliard™, Hlaolh MoLoughlin.' Fauling M Fusd®, Ying Qing Yu*

’ n l brt "MIBRT, Fosters Avenue, Mount Mermon, Biackrock, Dublin &, Ieiand, * Waters Gorporation, MIford, MA Wc)*l'ers

n-l...dl.n...l\.ll.,.__l.‘ THE SCIEMCE OF WHAT'S POSSIBLE”
INTRODUCTION RESULTS
A new ghycan Musrescent lsbel, RapFuor-MS™, & used to Fapers 4 flgum s
M-linkad ghycans. This lnnovative labal improves FLR: and
M= signais for glycan characterization and profiing anatysis. 5 S S

Waters and NIBRT are co-develoging a nes scentific Nbrary
for FapiFiuor S labeied K-giycans tat identifies glycans
based on HILIC-UPLC netertion time {in Glucase Unit, GLI) and
acrurate mass nformation (Ref.1

NI Y

- Each gycan contalned In the scheetific Bbrary ks iy
characteried  stucurlly  usng 3 combiaten o
eunglycosidase amay and MS analysis. The “unknown” glycan
s eanfinmed by matching ibs reteneisn time [in GU vakie) and
s accurate mass with the esperimentsl dita compeskes
Inside the scientific Bbrary. Glycan assignment is based on the
best matched GLI valle: and ex3ct mass.

= KIST mAb reference standard (canddate MIST RM 8670
mAD ot #3F1D ] is being wsed 25 2 proof of concept sampke to
kekck SET this reew Sceneific lrary development.

T R ey e TR L S

METHODS

Figure1

[

Mg 3 vt o o aturare fan

mrmatog
I et o ot hyeme, FAS e

Plorps
e o Bl murm ona
7 Spactram inart shoes

Pigura 3} BFT 35 chroemadognars of A) ZAD-inbeiad M-giycas B
NPT M (b N-plpeans S ATST i -

stan) tar a0 Irpevareant i sl e ceaurvad
For AapiTua M abaied e,

P 9 ettt eap o e A etk ST
e »

LSS s L o SERIgn And Sonfin e wuchre of &8 ur:
gvean.

To download a copy of this poster, Visit www.waters.com/posters

CONCLUSIONS

-RapiFluce-HS™ labeling chemisiry enhances both FLR and
MS signals fer N-Glycan analysis: 10w for FLR, and 100x
For M5, compared to the 248 label

“Waters and NIBRT are developing a new sclentific library
specifically for RapiFluor-M5™ labeled glycans. This new
Hbrary will be used for awtom: glycan assigament
based on the HILIC UPLC retention time [in GU) and
accurate mass measurements. We will werk on generating
GU values for RapiFiuor tagged N-ghycans from variety of
therapeutic proteins.

Woaters

THE SCIENCE OF WHAT'S POSSIBLE.”

WCBP 2015 Poster P-115-T

Developing a Scientific
Library for UPLC/FLR/MS
Analysis of Released
N-glycans Labeled with a
Novel Labeling Reagent

Download pdf
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RapiFluor-MS:
Enhanced Workflows -
for Glycan Monitoring
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Transferability between UPLC® and HPLC \Woagters

RapIFluor_MSTM Labeled Glycans THE SCIENCE OF WHAT'S POSSIBLE.®
H-Class BIO UPLC
ACQUITY UPLC Glycan BEH Amide, 1304, 1.7um
2.1 X150 mm

Flow Rate: 0.40 mL/minute

—~
[
2 Total Run Time = 55 minutes
©
(3
N
@
e
8 10.00 ' 12'.00 ‘ 14'.00 ‘ 16‘.00 ‘ 18'.00 ‘ 20'.00 ‘ 22‘.00 ' 24'.00 ' 26'.00 ' 28‘.00
[%)] E -
0 Alliance HPLC
S XBridge Glycan BEH Amide, 130A, 2.5um
[ 3.0 X 225 mm total length (150 mm + 75 mm)
.( Flow Rate: 0.56 mL/minute
j Total Run Time = 121.3 minutes
24.00 y 28;.00 y 3é.00 | 36.00 | 46.00 | 44.00 | 4é.OO y 5é.00 | 56.00 | 66.00 \ 6\4.00\

Time (minutes)
= Comparable sensitivity and resolution — 3x sample load / 2x increase in time
= Transfer between labs with different LC equipment capabilities
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Glycan Monitoring Waters

THE SCIENCE OF WHAT'S POSSIBLE.”
= ACQUITY UPLC® H-Class Bio System
= ACQUITY UPLC Column Manager
= ACQUITY UPLC FLR Detector
= ACQUITY® QDa® Mass Detector
= Empower® or MassLynx® Informatics
= GlycoWorks™ RapiFluor-MS™ N-Glycan Kit
= ACQUITY UPLC Glycan BEH Amide Column

©2015 Waters Corporation
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ACQUITY® QDa® Mass Detector Waters
A breakthrough product with mass appeal THE SCIENCE OF WHAT'S POSSIBLE.

= Revolutionary innovative design
focused on ease of use for analysts

= Empowering analytical chemists
everywhere with orthogonal mass
detection — added information with
every sample

= Compact, robust and affordable:
Built for constant use with a wide
variety of chromatographic conditions

= Seamlessly integrates with
Empower based HPLC & UPLC®

©2015 Waters Corporation 42
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Automated Start Up Provides Waters
Robust, Reproducible Performance THE SCIENCE OF WHAT'S POSSIBLE:

= Automated resolution and calibration occurs with each start-up
ensuring mass iInformation is accurate and precise

= ESI interface optimized for UPLC® performance to ensure
chromatographic resolution, sensitivity and throughput is preserved

" Disposable sample aperature and capillary for easy maintenance

600 Ion Mod
Graphic QDa® :Probe = Ei:)illaw
monitor display S T — o
enables easy o e
- - Eravemm | BIILTILILL 1" lon Guide 2
viewing and 2LV Guhiyete '

adjustment of ———k 3 R l

system parameters i Turbo Power 48

Turbo Temperature 46 " C
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Routine N-Glycan Detection with Waters

Comparable FLR and MS response THE SCIENCE OF WHAT'S POSSIBLE?

Detection across a broad
range of glycoforms:

190G

Simple bi-antennery

J uiAA J{j\ UULUL structures
A AU A (S

Minutes 25 30 35 40 R N ase B

High mannose
structures

Fetuin
Large, complex
structures

Minutes
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1gG Glycan Profile and Structure Waters
Confirmation USing ACQUITY® QDa® THE SCIENCE OF WHAT'S POSSIBLE.”

888.2
6000007 FA2
480.001 2 20.5% RPA
' c
=
300000
D) ]
2 240.00
“ o-—rr—
OOO ] 600 m/z 1200
3.2x10 0 1 896.0
> . A2G1b
D 3 0.5% RPA
c g
9 1.6x109] =
-
= 12000.0]
0.0 _—————-—A——J L.AAA’H’J@ L'\,A L l\.’\;‘
10.00 15.00 20.00 25.00 30.00
Minutes ookl
600 1200
m/z

Key take away: Large dynamic range — can clearly see
most abundant and least abundant glycoforms.

©2015 Waters Corporation

45



Woaters

THE SCIENCE OF WHAT'S POSSIBLE.”

Intuitive GMP compliant Reporting

Empower® integration enables annotation of peaks with names and m/z

2'C96 - ¢S5¢oOdevd
L'¥68 - ¢S52¢9¢v4
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¢'696 - qT1O¢v4d

53

€696 - eTOZV4
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46
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Developing a Rapid Method Waters

fo r G chan An a I yS i S THE SCIENCE OF WHAT'S POSSIBLE.”
1 55 minute
0 - Method
=)
L
10 —
0 JUWM i ——
5 10 . 15 20
Minutes
0 _ 10 minute ﬂ n
1 Method
30 ]
o 20
L.
2 3 _ 4 5
Minutes
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Rapid Screening Process Waters
fo r Deve I O p m e nt Sam p I eS THE SCIENCE OF WHAT'S POSSIBLE.®

. 2 50000 ] N o ]
Trastuzumab N-Glycan Analysis ] Fomn
€ ]
) - 0
RapiFluor-MS™ labeled glycans: 10 minute method . I
B 200000 ] s1a8mz S
40 7 FLR 2 ] .
] - 0
5 . > 2x10° 3 F(§)A2
_ D ] 887.9mz o,
w207 & 1x10° 3 i
[ ]
1 m n £ 0 ]
0 ——'——'—'JJ > 100000 1 A2G@)
‘D 1 895.9 miz iomm  ofoam
& 50000 ol ¢
c ]
0 ] -~
6 | SIR Overlay 1
2x10° ] > o ] FOR26M1 P
> . ‘@ 1x10° ] BIM2 owa owa
s ] g ] ok H
S 1x10% B 0
= . J > 400000 7 £g)p2G(4)2
] ) 1 1049.9 m/z (}20‘?.
1 200000 :
0 A A‘ FC-’» ] &2
I ] £ ]
1 2 4 0
Minutes { F(6)A2G(4)2S1
% 20000 __ 11(95).5 m/z( ) Q_ﬁm@]
C 4
- 0 i P PRy | el oy Mol b
| T T T T
1 2 3 4 5
Minutes
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Monitoring Glycan Ratios
Keeping Tabs on Mannose 5

©2015 Waters Corporation

B
Woaters

THE SCIENCE OF WHAT'S POSSIBLE.”

] 140000.0 - E &
240000 o Jor ¥
, jol ci Ci &
180000 1 C Dmn 105000.0 jos &
2 © 2 ] 2
2 120000 M5 2 700000 F(6)A2G(4)1
j= ’ SIR: 7741m/z € SIR: 968.9 m/z
60000 - 35000.0 |
01 — ~ 0.0 ——-——-—AJ
200 250 300 350  4.00 200 250 300 350  4.00
Minutes Minutes
Man5: F(6)A2G(4)1 Ratio
Mannose 5 spiked in
Low Medium High
Inj 1 0.61 0.96 1.20
Inj 2 0.57 0.90 1.11
Inj 3 0.55 0.86 1.18
Mean 0.58 0.91 1.16
StDev 0.03 0.05 0.04
% RSD 5.44 5.47 3.85
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Released N-Glycan UPLC Analysis Workflows

DETECTION &
INFORMATICS

SAMPLE PREP SEPARATION

GlycoWorks™ Kits
RapiFluor-mMmS™
N-Glycan Kit

ACQUITY UPLC®
Glycan BEH
Amide Column

SN C
66"6 Q/J'C
Clo, 0
Deglycosylation, Labeling '?Qt.
and Clean-up in 30 min 'O,,
Unmatched sensitivity
for FLR and MS detection ¥ G
“uniFr

FLR/Xevo® G2-XS QTof MS
and UNIFI® Scientific
Information System

©2015 Waters Corporation

Woaters

THE SCIENCE OF WHAT'S POSSIBLE."

aNE @S ACQUITY® FLR/QDa
> Ny and Empower® 3
\f‘ﬂﬁ% S 1= We Software

FLR Quantification
GU Retention
MS Confirmation

MS/MS

FLR Quantification
GU Retention
Accurate Mass
Confirmation

MS/MS Fragmentation
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THE SCIENCE OF WHAT'S POSSIBLE.”

WCBP 2015 Poster P-206-W

Routine Monitoring of
N-Glycans Using a Novel
Labeling Reagent with
Fluorescence and Mass
Detection

Download pdf
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RapiFluor-MS N-Glycan Labeling: |
A breakthrough technology for | -
released glycan LC and MS analysis



	The Road to Glycan Analysis Without Compromise
	Today’s Agenda
	Slide Number 3
	Slide Number 4
	Customer voice brought us focus
	The Road to Glycan Analysis Without Compromise
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	RapiFluor-MS Reagent �Sensitivity Comparison – Instant AB
	RapiFluor-MS Reagent �Sensitivity Comparison – Instant AB
	RapiFluor-MS Reagent �Sensitivity Comparison
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 22
	Summary �GlycoWorks™ RapiFluor-MS™ N-Glycan Kit
	GlycoWorks™ RapiFluor-MS™ Kit�Smart Workflow with No Compromise
	Poster
	Slide Number 26
	Glycan Characterization
	UNIFI® Glycan Workflows �
	RapiFluor-MS™ Labeling for Characterization
	HILIC FLR GU + Accurate Mass
	UNIFI ® Scientific Library for Automated GU or GU+Mass Glycan Confirmation
	UNIFI® Scientific Library for Confident Glycan Assignments
	Powerful UNIFI® Reporting Architecture Simplifies Communication of Results
	UNIFI® Glycan DDA Workflow
	Optional UNIFI® Export to SimGlycan �for MS/MS Database Search 
	Enhanced MS/MS with RapiFluor-MS™ Labeling
	Enhanced MSMS with RapiFluor-MS Labeling
	Poster
	Slide Number 39
	Transferability between UPLC® and HPLC�RapiFluor-MS™ Labeled Glycans
	Glycan Monitoring
	ACQUITY® QDa® Mass Detector �A breakthrough product with mass appeal
	Automated Start Up Provides�Robust, Reproducible Performance 
	Routine N-Glycan Detection with Comparable FLR and MS response
	IgG Glycan Profile and Structure Confirmation Using ACQUITY® QDa®
	Intuitive GMP compliant Reporting
	Developing a Rapid Method �for Glycan Analysis
	Rapid Screening Process �for Development Samples
	Monitoring Glycan Ratios�Keeping Tabs on Mannose 5
	Released N-Glycan UPLC Analysis Workflows
	Poster
	Slide Number 52

