


SmartEnzymes™

Nature offers a vast source of enzymes, perfected
through evolution to perform defined reactions.

At Genovis, we believe that enzymes with unique properties
can be used as biological tools to support the research and
development of complex biopharmaceuticals to help bring
safe and effective medicines to patients in need.

Our task is to identify new enzymes and give them names.

We call them SmartEnzymes.
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Thermo Scientific™ CaptureSelect™ resin from Thermo Fisher Scientific Inc. and its subsidiaries.
Thermo Scientific and CaptureSelect are trademarks of Thermo Fisher Scientific Inc. and its subsidiaries.
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Determining antibody quality attributes. Relative abundance of
glycans on cetuximab Fc/2 fragments, generated with FabRICATOR
and analyzed with LC-MS at the subunit level by Ayoub and colleagues
(Ayoub, 2013).

Quality control of antibody oxidation. Oxidation analysis of adalimumab
showing UV (280 nm) chromatograms before (control) and after (oxidized)
incubation with 0.25% H,0,. A deconvoluted mass spectrum of the
deglycosylated Fc/2 fragments demonstrates the degree of oxidation.
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Ayoub, D. et al., 2013. Correct primary structure assessment and extensive glyco-profiling of cetuximab by a combination of
intact, middle-up, middle-down and bottom-up ESI and MALDI mass spectrometry techniques. mAbs, 5(5), pp.699-710.

< BEVEDOE > ENESHKISHE  LFmED

TEL :(06) 6231-6146 Mail : info@shigematsu-bio.com

5



SmartEnzymes™

FabRICATOR®-HPLCZERL=FRIL NIV G TOF VA5 LHIE

EVN—EULBRMEOHEIFHTLTD
HAEHEEDZHIZ, FabRICATOR-HPLC
ITIEHPLCL P Y IZE E & h =
FabRICATOREEZEMNEFT N TLE T,
FabRICATOR-HPLCH S LAlL. BEMDLC

Step 1: Digestion

Fab)2

. 5 i
A FabRICATOR-HPLC

Srel Lieds el Bice
Fc/2

$

to WASTE to RP column

to WASTE

Abs 280nm

MSIL—F U R THEATEETH. 2D-
LCtyb7y TRl KUSEREREAIEE
TY, BREBIZIE. "AFUTI2—IEBF
fbEhfzA2 AV BHRRELNIL SO
J—4- 70— TMSIZEE#EFETEET,

Step 2:
on-column Reduction

<

W % %
Reduction
e
A\ Y

ZhizkY, ARL—A2—DEE., YT
MBS —AKRIEZHIBESA, AIL—Ty
MSmE ELET,

WASTE

Mass Spectrometer

Step 4: Analysis
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FabRICATOR-HPLC in a middle-level workflow. Potential set-up for an automated middle-level workflow using FabRICATOR-HPLC that digests
IgG to F(ab’)2 and Fc, which is well suited for high resolution MS analysis.



Antibody Digestion / FabRICATOR®
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UV chromatogram
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Performance testing of FAbRICATOR-HPLC.
Comparison between digestion with standard
in-solution FabRICATOR protocol (orange) and
digestion using the automated FabRICATOR-HPLC
workflow (blue), and quantification of the column’s
performance over a period of 14 days (bottom).

The asterisk marks LC fragments that are not > 4 6 8 10 12 14
completely reduced with one intramolecular Operation (days)
disulfide bridge intact.
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Glycan analysis using FabRICATOR-HPLC. 20

Deconvoluted mass spectra of trastuzumab
Fc/2 from in-solution FabRICATOR digestion
(top, orange), FabRICATOR-HPLC (top, blue), 0- GO GOF Gi1F G2F
and glycosylation profiles of trastuzumab

(bottom, orange, n=10) or (bottom, blue, n=28).
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FabRICATOR®-HPLC

Column hardware: PEEK/biocompatible Maximum Pressure: 100 bar Number of days of

Column dimensions: 2.1 mmD x 50 mmL Operating pH: 6.5-8.0 GOl LSBT

Support resin: POROS® * Operating temperature: 37°C Injections per column: >200

Start material: Human IgG1-4,
Fc-fusion proteins

Typical flow rate: 0.025-0.05 mL/min Storage conditions: +4-8°C
(Do not freeze!)

* See legal and disclaimers. ** Depending on specific application
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FabRICATOR® MagIC %

EQUILIBRATION DIGESTION ANALYSIS

FabRICATOR MagIC workflow on Thermo Scientific KingFisher™ Purification System. IgG, FabRICATOR MagIC beads and PBS are dispensed
into a 96-deepwell plate according to the KingFisher workflow. The beads are (1) transferred to wells containing PBS for (2) equilibration and (3) collection.
The beads are (4) added to the samples and (5) incubated with mixing for 10-20 min at 37°C, prior to (6) collection and the pure F(ab’)2 and Fc are left in

the sample wells (7). The trademark KingFisher is the property of Thermo Fisher Scientific.
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Antibody Digestion / FabRICATOR®
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Generation of antibody subunits with FabRICATOR MagIC. Analysis of a monoclonal antibody by RPLC-MS at the intact level (top), after
FabRICATOR MagIC digestion (middle) and after treatment with FabRICATOR MagIC and 5mM TCEP (bottom). Data was obtained in collaboration

with Symphogen A/S (Ballerup, Denmark).
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Oxidation studies using FabRICATOR MagIC. Six mAbs were analyzed

for tryptophan oxidation during forced degradation studies by RPLC-MS at
the intact level (top panel) and after FabRICATOR MagIC with 5mM TCEP
(bottom panel). New peaks detectable by the subunit analysis are highlighted.

Glycan analysis using FabRICATOR MagIC. Analysis of Fc glyco-
sylation by middle-level LC-MS using FabRICATOR MagIC (top) and
quantification of glycoforms from a deconvoluted mass spectrum of the

Data was obtained in collaboration with Symphogen A/S (Ballerup, Denmark).
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FabRICATOR®
BE SRR G R 18 i
PRODUCT
FabRICATOR, 2000 units
FabRICATOR, 5000 units
FabRICATOR, 5 x 5000 units
FabRICATOR, 96 x 100 units
FabRICATOR, 8 x 100 units
FabRICATOR LE (low endotoxin), 2000 units
FabRICATOR LE (low endotoxin), 5000 units

FabRICATOR® Validation kit

DESCRIPTION
Digests 2mg IgG
Digests 5mg IgG
Digests 5x5 mg IgG
Digests 96 x 100 ug 1gG
Digests 8 x 100 ug IgG
Digests 2mg IgG
Digests 5mg IgG

ERB3N\YTFORBEEIBROEIN, HHT/\)T—2av @Al

PRODUCT
FabRICATOR, 3 x 2000 units

FragIT™
AEVHTLICEREEELR R
PRODUCT
FraglT, Microspin 2 x0.5mg
FraglIT, Microspin 5x0.5mg
FraglIT, Microspin 10x0.5mg
FraglIT, Midispin 1-10mg
FraglIT, Maxispin 10-100mg

DESCRIPTION

Digests 3x2mg IgG

DESCRIPTION
Digests 2x0.5mg IgG
Digests 5x0.5mg IgG
Digests 10x0.5mg IgG
Digests 1-10mg IgG
Digests 10-100mg IgG

ID

A0-FR1-020
A0-FR1-050
A0-FR1-250
A0-FR1-096
A0-FR1-008
A0-FR8-020
A0-FR8-050

ID
A0-FR4-060

ID
A0-FR6-010
A0-FR6-025
A0-FR6-050
A0-FR6-100
A0-FR6-1000



Antibody Digestion / FabRICATOR®

FragIT™ kit

FraglT&CaptureSelect™ (FeTZ 7 AVNER AT L)D vk
PRODUCT DESCRIPTION ID
FraglT kit, Microspin 0.5mg Digests and purifies 0.5mg IgG A2-FR2-005
FraglIT kit, Microspin 5x0.5mg Digests and purifies 5x0.5mg IgG A2-FR2-025
FragIT kit, Microspin 10x0.5mg Digests and purifies 10 x0.5mg IgG A2-FR2-050
FraglIT kit, Midispin 10mg Digests and purifies 10mg IgG A2-FR2-100
FraglIT kit, Maxispin 100mg Digests and purifies 100mg IgG A2-FR2-1000

FabRICATOR®-HPLC
HPLCI e CE2 AT AlcBEREEEL =R &

PRODUCT DESCRIPTION ID
FabRICATOR-HPLC Number of injections per column: >200 AO0-FRC-050

FabRICATOR® MagIC
WMERE—XIcBERZRELEER, &—MA— 3V @Elf

PRODUCT DESCRIPTION ID
FabRICATOR MagIC, 2ml Digests up to 24 x200ug IgG AO0-FRM-024
FabRICATOR MagIC, 4 x2ml Digests up to 96 x200ug IgG AO0-FRM-096
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FabALACTICA
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FabALACTICA® Immobilized FabALACTICA® FabALACTICA® Fab kit
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Thermo Scientific™ CaptureSelect™ resin from Thermo Fisher Scientific Inc. and its subsidiaries.
Thermo Scientific and CaptureSelect are trademarks of Thermo Fisher Scientific Inc. and its subsidiaries.
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Enzyme FabALACTICA GingisKkHAN Papain Lys-C
Digestion site
ey Unspecific/ Unspecific/
Specificity o 9fa-sSpec . One digestion site Several digestion Several digestion
ne digestion site . .

sites sites
Selectivity Human IgG1 Human IgG1 Several proteins Several proteins
Redu.cllng No Yes, 2 mM cysteine Yes No
conditions
Reaction time O/N (16-18 h) 1h 1-24 h 1-24 h

1239 MEFabBE L UFcTZT A MDAERK

FabALACTICAD EMEERIL T 50
=, 3BEOARERE//0—F L&
(cetuximab. trastuzumab. adalimu-

mab)&HiEL. BONEZTTTAVNE
RP-HPLCEZ AW THHLELE, 35&
BOE//O0—FTILAKREHRLEL. 5

N=T759AUNERP-HPLCTH#LT=
R ISTAVMNDERIEE — T B
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cetuximab Fab
Fc
trastuzumab Fab
Fc
adalimumab Fab
Fc
125 15 175 20 25 2 27.5 min

Separation of intact Fab and Fc fragments by RP-HPLC after FAbALACTICA digestion. The digestion was performed O/N at 37°C.
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Paired glycan analysis of trastuzumab Fc fragments. Trastuzumab was digested using FabALACTICA O/N at 37°C, and intact Fc and

Fab fragments were studied using LC-MS.
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2D-NMR analysis following FabALACTICA digestion to evaluate the impact of oxidation on infliximab. 1H-13C methyl HSQC of the combined
Fab and Fc fragments of infliximab. Originator (orange) and oxidized originator sample (green). The spectra were acquired at 310K using an 800 mHz
Bruker Avance at the Swedish NMR Center. Data was obtained in collaboration with SARomics Biostructures (Lund, Sweden).



Antibody Digestion /

FabALACTICA® Fab KitZFIAL-EMELFabo 57 A DS

FabALACTICA Fab kiti&. #ii&tIrA®D
Immobilized FabALACTICAD RE>HZ
LEFCTTZTAVNET T4 =T4—HEET
B=8HMDCaptureSelect™ FcREV AT A

adalimumab

DoEMINTWET, 2 TIE, AER
1K T Hadalimumab | trastuzumab .
cetuximabZImmobilized FabALACTICA
THIELEZ®,. FcToZ 4 A & Capture

trastuzumab

Select™ FcREV AT LIZHIESEEL,
FablZZm DD BEICKYRSICEINES A, 1

BTHEDS W FabTISTAVNERNE

bhELE,
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Preparation of pure Fabs from three monoclonal antibodies using the FabALACTICA Fab kit. Adalimumab, trastuzumab and cetuximab digested
by Immobilized FabALACTICA. Pure Fab fragments were obtained in a high yield from all three mAbs using the FabALACTICA Fab Kkit.

FabALACTICA®
BESRODRAGRL IR

PRODUCT
FabALACTICA, 2000 units

Immobilized FabALACTICA®
AEVATLICEREEE L&

PRODUCT

Immobilized FabALACTICA, Microspin 2 x0.5mg

Immobilized FabALACTICA, Microspin 10x0.5mg

Immobilized FabALACTICA, Midispin 5-10mg

Immobilized FabALACTICA, Maxispin 10-100mg

FabALACTICA® Fab kit

DESCRIPTION
Digests 2mg human IgG1

DESCRIPTION

Digests 2 x 0.5 mg human IgG1
Digests 10 x 0.5mg human IgG1
Digests 5-10mg human IgG1
Digests 10-100 mg human IgG1

Immobilized FabALACTICA&CaptureSelect” (FeT54 AVMNEEL AT L) Dtk

PRODUCT
FabALACTICA Fab kit, Microspin 0.5mg

FabALACTICA Fab kit, Microspin 5x 0.5mg

FabALACTICA Fab kit, Midispin 10mg
FabALACTICA Fab kit, Maxispin 100mg

< BEVEDOE > ENESHKISHE  ELFmED

DESCRIPTION

Digests and purifies 0.5 mg human IgG1
Digests and purifies 5x0.5mg human IgG1
Digests and purifies 10mg human IgG1
Digests and purifies 100mg human IgG1

TEL :(06) 6231-6146 Mail :

ID
A0-AG1-020

ID
A0-AG6-010
A0-AG6-050
A0-AG6-100
A0-AG6-1000

ID
A2-AFK-005
A2-AFK-025
A2-AFK-100
A2-AFK-1000

info@shigematsu-bio.com
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SmartEnzymes™

FaAbRICATOR’Z

Y IAIgCEV UEBE T E UM

FabRICATOR Z (ldeZ) 1F. ¥ XlgG2aH & WIgG3nE v DHEFE &L Y TR O KFERBAL
ZUIM L. 2BEOA v F a2 R—2 3 VRICF (b)) 28K UPFc7 37 AV POYER
T—ILVEERT BV RATAFIAT7—ETY,

Mouse IgG2a and IgG3,
human IgG1-4, IgG of some . No need for reducing
@ classes from monkey, rabbit @ CPAPNLLG / GPSVF 0 2hreaction 6 agents or co-factors

and sheep

hADEIED—yoO—

Fd’ Fd’

Lc LCc
& FabRICATOR®Z - Reduction
S @)

ores eedl] e o eedl]

Fc/2

FabRICATOR ZI&, ¥ 7 RXIgG2ad & FabRICATORAEIETER LN—FD < FaAaR=—S g UVEELADBELREEND
WlgG3% &£ v DHEET O FE D EBAL ) Z1gG2alx. FabRICATOR ZTHAS Y&EFT, . BROFEULE L
TUMr L., 1 >4 %9 hEF(ab)2H & ICHE{EIShEFTA, KURWLT Y H., BEED)RVIEHY FE A,
UFeco7S AV hEERLET,
HEO+—IvEk
FabRICATOR®Z
RO B AL EL 1% 5
FragIT"Z FraglT™ Z kit
AEVHS ABEEEBETEL-E S FraglT&CaptureSelect™

(FcTZTAUNBRI AT LDy

Thermo Scientific™ CaptureSelect™ resin from Thermo Fisher Scientific Inc. and its subsidiaries.
Thermo Scientific and CaptureSelect are trademarks of Thermo Fisher Scientific Inc. and its subsidiaries.
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FabRICATOR® ZZFIALT=<r2 AMouse lgG2ad;H1t

ZZTl&, FabRICATOR Z(ldeZ) &
FabRICATOR(IdeS) &AWL T, ¥V XlgG2a
DBEIEETVWELE, 2O I Fax—
23>, FabRICATOR Z(ldeZ) &< R
gG2a& B HITHIET I ENbMEL,
— 7. FabRICATORIZ AV ED I AL E 1L
TERWIENDLMYELT,

Digestion of mouse IgG2a using

FabRICATOR Z and FabRICATOR.

The F(ab’)2 fragment is detected at

~110kDa and the Fc fragments at ~30kDa.
The enzyme is detected at ~37 kDa.

Antibody Digestion / FabRICATOR®
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FraglT= Z KitZFfIRALT-

I RgG2aB L WIgG3 YT 1=y DEFASL

HUTLRICERENEZFLGROESIZ,
AENDBEFIZTTRIgG2a% BT S
WEBENH BT TV —aviclf.,
FabRICATOR Z#7HO—RE—XIZ[EH

mouse IgG2a or IgG3

FAbLI=FraglT ZREV AT LEHEAT B g g g
BTENFRETY, FraglT Z kit# ALVT, - P 9 9
WERF(ab )2EFCcTITTAUNET T4 = = = g 8 8
TA—RENTLTHEEL, MBLGHAE
N = — L -
TITANERBS DIENATRETT
Schematic overview of FragIT Z and
FraglIT Z kit. Generation and purification of
F(ab’)2 and Fc fragments from mouse IgG2a R ot 2 ki
and IgG3 using FraglT Z and FraglT Z kit. rad rad t
FabRICATOR®Z
PRODUCT DESCRIPTION ID
FabRICATOR Z, 2000 units Digests 2mg IgG A0-FRZ-020
FraglT™Z
PRODUCT DESCRIPTION ID
FraglT Z, Microspin 2x0.5mg Digests 2x0.5mg IgG A0-FZ6-010
FraglT Z, Microspin 5x0.5mg Digests 5x0.5mg IgG AO0-FZ6-025
FragIT Z, Microspin 10x0.5mg Digests 10x0.5mg IgG A0-FZ6-050
FragIT™Z kit
PRODUCT DESCRIPTION ID
FraglT Z kit, Microspin 0.5mg Digests and purifies 0.5 mg IgG A2-FZ2-005
FraglT Z kit, Microspin 5x0.5mg Digests and purifies 5x0.5mg IgG A2-FZ2-025

< BEVEDOE > ENESHKISHE  LFmED

TEL :(06) 6231-6146 Mail :

info@shigematsu-bio.com
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SmartEnzymes™

FabULOUS®

IgG1E> DR &= Ui

FabULOUS (SpeB) Z AFA4 > T7AT7—EThHhY. BLLEPHTISAD Igb Ok
BEHEEL, B—%& Fab 7255 AY MDD T—ILEERLET, BAEIhFabT 57 A
FIA4 =T 4L, FabZ ) aPI{tWHE, BERAELLICHERAT I LEMNTATRETT,

Human IgG and IgG . .
@ from mouse, rat, goat, e éﬁilﬁ?'agﬁpp": 0 60 min reaction 6 ?gr?é‘i'trii?];educ'“g
sheep and rabbit. 9

hiADE{ET7—yo0—

WZ |
Vv ME.

Y (4 FabULOUS™
Reducing Conditions

Seee weell sores  eeell

FabULOUSIZIgG&EEIEL. FabbFcT54 AEEELERBELLVTFTITAD R EpHE XV ETEHE T TITH
AURNEERLET, EMgGT EOEERY) 1gGEHEELET ., RERMIgGIZHLT N 37T CTIRREAYFaR— T BEH
WrEBALIE, 7S/BBT225LC226DTY, EMERIEZHICIEETEHEMLEELL., EMNETLET,
BEHETHDHFabULOUSIH, xR (XU R  BOETEHZAVEEBAIZIECRIL

[gG1RE) . SYb, Y X . EYD 9HFX T(REESAETENDABEMELHBYET,

H@EI+r—3vh
FabULOUS™ FabULOUS™ Fab kit
BROEELIER BROEIEEIERE CaptureSelect”

LC-kappa (mur)(FabT7 ST AUNEELHS L) Dtwk

Thermo Scientific™ CaptureSelect™ resin from Thermo Fisher Scientific Inc. and its subsidiaries.
Thermo Scientific and CaptureSelect are trademarks of Thermo Fisher Scientific Inc. and its subsidiaries.
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Antibody Digestion / FabULOUS™

FabULOUS™ZFIALT=FabHE L UFcTST A D ERL

BRIZKDAVEINERETZTAUID

5 N : - | Human | Mouse | Rat IgG2b
AL, EFENTBRFEDEOIZ, 1gG1 | IgG2 19G1 | 1gG2a FabULOUS
Gy | T

BABBNECYTUSAOIGOTRAGE 1 e e [T
BIGEMNHYET, FabULOUS (., DX 160 ‘ : :
PENESOHEED 186 hd VoMM TR
Fab I57AVNEEM T HIENTERDE o
BEGPRY—-ILTY, —HOFHYEDIEE  ©
Tlk, FabULOUSIZFR MG ETEHT %
TEHEREL HAOHEBOALTR P | | |
EEEBTT HoLBLAVAIMFab TS | *
TANEE BT B ENTRTT ., E. | | |
FYRBWETEHETTHEIIELERIZNY Generating Fab and Fc Fragments using FabULOUS. Left: SDS-PAGE analysis of human IgG1 and
77— FBE 5%, 18 METay>y 9528 oS! gtz dets e Mo aonus FBULOUS, e g
AUPERICLNTEERT . ChlzgY, 1gG2b digested iri/the hinge region using FabULOUS agt different re:duging; conditions. The g;,enerated
FabTSTAVNRDO RN TARHEEDHE  fragments were buffer exchanged and analyzed with SDS-PAGE under non-reducing conditions.
EEMNAREEAYET,

FabULOUS™ Fab KitZFIFRALT=<) RgGhoDFabI 55 AV DA EFFH

TR DBEER THBHFabULOUS CEEEE
12 & ) & CaptureSelect™ LC-Kappa
(mur) 7I94=F4—AREVHASTLTHER
INTHY, xIXIgGMmbFabT ST AV
EEEICERTEIENTEET, Bl
i R DFabULOUSE AL TB0 UK
THAZEMEIEL, TD%E, Faboa5 7 A0
X7 ITA=ZTFA—REVHTLIZEAL.
REIZAHRBETT, FabULOUS Fab
Ktz AW TTTR IgGl AoARELE
Fab 750 ANECZIZIRLET,

Intact

Fab

FabULOUS

€ ) o n
=l 3
= 9
Fab = 3 =
Generation and purification of Fab fragments <:/> \C:;
from mouse IgG1. The top panel shows the \ \J
intact monoclonal mouse IgG1 antibody, the
middle panel shows the analysis of the fragments
after FabULOUS digestion, and the bottom + FabULOUS
panel shows the eluted Fab fragments from ; i i i ; i ; i enzyme
20 22 24 26 28 30 32 34
the CaptureSelect™ LC-Kappa (mur) column. min
FabULOUS™
PRODUCT DESCRIPTION ID
FabULOUS, 2000 units Digests 2mg IgG A0-PU1-020
FabULOUS™ Fab kit
PRODUCT DESCRIPTION ID
FabULOUS Fab kit, mouse Digests and purifies 2mg mouse IgG A1-PFK-020

< BEVEDE > ENESHRASHE (EFHREP TEL :(06) 6231-6146 Mail : info@shigematsu-bio.com  1°



SmartEnzymes™

GingisKHAN®

EMgG1E DR _E &2 LIl

GingisKkHAN (Kgp) k. EVCHEBOLROBFEDOIATE MgG1ZELIMTL., 142V FTH
BHRFabBEUFCTISHT AV FEERTBIVATFA 0 TIOTF7—ETT, ZOBERE LC-MS
EHEALERBER—IXOEYENRBEOKETM. Fc/ Y hooHm. —ERHERERE. BN
UELUBEANORENHES S UBRBEHOREIZEREIAET,

Requires mild
Human IgG1 KSCDK / THTCPPCP 60 min reaction reducing conditions.
2mM cysteine is included

hiAEOYJa1a=—yMED—ooO—

o ® GingisKHAN® 0. '3

A Reducing Conditions Reduction
-

Sead el tead et Teed el

GingiskHAN(Kgp) &, Ev 4B D £ ERMTBVARTATOTT7—ETT, FcouAavo. ZERFEERE. 31N
DEEDEAITENgGTELIMTL, 124 ZOBERILZ. LC-MSEFERLERK HEEEVEEIOEEOHELS LUV
INTHELRFabBEUFcTITTAUNE R—ZDOEYFR A EEO MM, RBEHOETIZERINET,

BEI+—<vh

GingisKHAN® GingisKHAN® Fab kit

BERD B IRS =D EfEE M E CaptureSelect™ CHI
(FabT ST AUNBE AT L) DYk

Thermo Scientific™ CaptureSelect™ resin from Thermo Fisher Scientific Inc. and its subsidiaries.
Thermo Scientific and CaptureSelect are trademarks of Thermo Fisher Scientific Inc. and its subsidiaries.
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GingiskHAN®ZFIFALT=

Antibody Digestion / GingisKkHAN®

E/90F—=ILIREE I UFcBE 22 /\VDiHEIE

FCRAAVINIPERLEZEVCHEEESR
FTEIMEE, KYNSBRYTaAZyNIEHR
MICHRTHLITRETT, BRTHD
GingisKHANIZ . ErMgGT DEY D FEE £
HMOBHLEID VI rFEETEHBETT
HIELET, RELEBETLEGE. HRD
FUVHEB ORIV ITAREREHETH0
[Z+DIAILRTHY, ZOFRER. 102U
BFabB L URFcTTTAUINEBONET,

ZITlE, B/0—FILeMgGTHREFC
A2 /X7 %GingisKHANEZ7°C Tl
A FaxX—kL, HPLCEAWTH L
Fliz, TR, BoNFETITTAUME,
GingisKHAND Zh R B 732 HEIZkY, TR
YRR TETR)LITISIEA VR INR
FabT S0 A MEEH L. TARILETD
BATNFRRAS U MNSFCE N EDHT S
ZEERLTOVETD,

I Fab

Fab

trastuzumab

Fc

adalimumab

Fc

TNFR

etanercept

10 20 30 ) 50

min

Specific digestion of human IgG1 using GingisKHAN. LC separation of Fab and Fc fragments
from a selection of therapeutic antibodies (trastuzumab and adalimumab) and a Fc-fusion protein

(etanercept) after GingisKkHAN digestion.

GingisKkHAN® Fab KitZFIFALT-E#iEEreG1 Fabo55 A DS

GingisKkHAN Fab kitZfHW5ZET. &
MENDAAINIEN 1gG1 Fab 7354
AVNEER REHE S HIENTEES, &
CTl&GingisKHAN®DEEIZLY, b XY
AT DFab TS T AVUNEEEL, CDT
Z47 A RECaptureSelect™ human CH1
REVHATLERWTCT I =T HREE
TUWELE, 7A—RAL—IZFF S RY XX
TFeléblzBER=MNMINEN, £/, pHE
TIF3ZETABICFabZ A HATRETLE,

SDS-PAGE analysis under non-reducing
conditions of the human IgG1 trastuzumab
digested by GingisKHAN. After digestion,
the Fab fragments were captured in the affinity
spin column and could easily be eluted.

NN e 5o [angskia]

Intact Digestion : Flow-through  Elution

110
80

an3

1091100 @ UIds

60
Fc Fc

50 Fab Fab S S

40

+ GingisKkHAN
30 enzyme

20

GingisKkHAN®

PRODUCT
GingisKkHAN, 2000 units

GingisKHAN® Fab kit

PRODUCT
GingisKkHAN Fab kit

< BEVEDOE > ENESHKISHE  LFmED

DESCRIPTION ID

Digests 2mg human IgG1

DESCRIPTION ID

Digests and purifies 2mg human IgG1

B0-GKH-020

B0-GFK-020

TEL :(06) 6231-6146 Mail : info@shigematsu-bio.com
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SmartEnzymes™

GlycINATOR®

22

I8G FoRREBD TR ZE MK 5> %

GlycINATOR (EndoS2) (&, FclEHB DT a b EhERMICEET I ETOT YT+ —LE
MKDRBRT ZCRHENBI Y RT)VIAVE—ETY, COBRERA T« TIgGICEAL., 73—
ADEFEBHT. J7CIcNAcERER LEFT, AERIE. 7723V (GE7a2ik) BIROESD
ICHRER—ZOBBEEOEHSERRFIIENICERASIATVET, £, U OGCYCLICKE & U
TransGLYCIT S v h 74 —L QMR Ty FTEVWTEFERAIATLET,

proteine. IgG ffam Mouss, Hydrolyzes the B1,d-linkage . S
rabbit, rat, monkey, sheep, between the two innermost 30 min reaction Requires native IgG fold

goat, cow and horse GlIcNAc residues

RAEORITY)aTILiET7—H 70—

' ) § o GlycINATOR® R ) b
N-RARMEE IV TTEED  BAEMKSRL, FOEMEDIT  BUUILLET S LAARTT,

2. BHRTHBHGlycINATORIZFcHEIE D  GlcNAcx A 2 MK LFET, Fotl BYV/—RE N4 TYy FE &
FATATRIA—NANTA VT EREE BOJT)AVNEHEEE DEYE BEBIUNMEY FERBEZEDCT
LET. COERIE, FeEEDEED THRESINTEY. CGlycINATORIZHEH  RTOIgCDT YT+ —LEMEN

RERBIDO2DODGICNACKER® 81,4~ DEMEELUVH TV S RA0KE ISKIELET,

H@I+r—<vh

O O

GlycINATOR® Immobilized GlycINATOR®
BERDBRAEE IR AEVAT LICEREEE LR &

GlycINATOR® %

PRODUCT DESCRIPTION ID
GlycINATOR, 2000 units Deglycosylates 2mg IgG A0-GL1-020
GlycINATOR LE (low endotoxin), 2000 units Deglycosylates 2mg IgG A0-GL8-020



GlycINATOR®Z% F| FA LT=F c g D & 8K 0D ok 53 fig

SBEATARICTT T HClycINATORDE K%
FEAAT 552, GlycINATORERS XY

o) as [ ]
RXTE 37CT 30 HAIvFa~—tL [ L 4
Fl. RIS, COHKZE FabRICATOR | F o ..
(IdeS) THAEL. LC-MS S4Ficmls [ § ¥
F(ab)2 B&W Fo/2 757 AVMEERL B ; d
ELf, FAACIYCINATOREA Y Fa—k T 1
SNFHB. JI-—X0BFEEMHLT. 37
GlIcNACLLBED 7)) 3T+ — LD KD iR S - s
NTWBILEERRIFEIFLTVET, g
LC-MS characterization of Fc glycan E -
hydrolysis by GlycINATOR. Native and (C]
GlycINATOR-treated trastuzumab was L L
digested with FabRICATOR to generate 24000 24500 25000 25500  m/z

Fc/2 fragments before LC-MS analysis.

GlycINATOR®IZ LK > TR )ad LibEh=HifkiLADCCEFFL AL

lgGIZBITAN-#ESTFEHE DT UL L

LIESAREADHKEE. VLTI AKE
MRS EEM (ADCC) IR EBE RIFT
ATEEMEAHYET . Mg X —XDilite®
ADCCT7ytEAZRHWNT, RMTA4TH LV
B )3 b S XY X< T DADCCEHEE
BEEMITLELE, MM TATRIAEIL, R
MEEXELTEFEBYS T FILAEML
FL7=, LML, GlycINATORTRZ )L
fEShi=mEE, KUYEZKDEEZHELTH
ST FILERET . GlycINATORMIE &I
ADCCEMMNBEELLIECENTEINZFL
=

500000 1

300000 1

Relative Light Units

100000 -

trastuzumab
—— trastuzumab + GlycINATOR

0.1

Study of ADCC by native and deglycosylated trastuzumab. The effect of trastuzumab was analyzed

1 10 100 1000
ng/ml trastuzumab

using iLite ADCC Effector (V) Assay Ready Cells (BM4001) and iLite ADCC Target HER2 (+) Assay
Ready Cells (BM4011). Effector and Target cells were diluted and mixed with the antibody solutions.
Incubation was performed at 37°C and 5% CO,. Luminescence reading was performed after 6h.

Immobilized GlycINATOR®

PRODUCT DESCRIPTION ID
Immobilized GlycINATOR, Microspin 2x0.5mg Deglycosylates 2 x0.5mg IgG A0-GL6-010
Immobilized GlycINATOR, Microspin 5x0.5mg Deglycosylates 5x0.5mg IgG A0-GL6-025
Immobilized GlycINATOR, Microspin 10x0.5mg Deglycosylates 10 x0.5mg IgG A0-GL6-050
Immobilized GlycINATOR, Midispin 1-10mg Deglycosylates 1-10mg IgG A0-GL6-100
Immobilized GlycINATOR, Maxispin 10-100mg Deglycosylates 10-100 mg IgG A0-GL6-1000

< BEVEDOE > ENESHKISHE  LFmED

TEL :(06) 6231-6146 Mail : info@shigematsu-bio.com
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SmartEnzymes™

IgGZERO®

24

FeriRisi DR & EIN-TE S RBRHE K

IgGZERO (EndoS) (&. FcfEE D V) QA LM OEARN-HEREHEEZMKORT 5I150EFE
MAETY RV E—ETT, COEFRIE. 2 7GIcNACLIEDIgGER YT ULl <V
J—ARBELUNA Ty REEHEICEBOAEFELIARLERA, FBREK, Y2 TLDOHE
MEERRCEBBEL AL/ 7yvEAICHEITBFcEHZENLEI IV 2 —BEexTFELRL.

FCHEEDBEEREBRBTEILETAA—S U ERALESEDZY—ILELTHERAEIATVET

broteins 19G fiom mouse, Hydrolyzes the p1.4-linkage - -
rabbit, rat, monkey, sheep, between the two innermost 30 min reaction Requires native IgG fold

goat, cow and horse GIcNAc residues

mAEOBJ)as I viED—oon—

IgGZERO®
- -
- @)

e eedll GOt

R THBHIgGZEROIKIgCDFcBEBD T Bz, IgGZEROIZF BRIV /—ABIEBLU/N  OFEWICERATATRIGGTH—ILT o>
AV LRI ON-FE SRR HERFEMN ATVYRBIRHEITH T HFHEBRENT  ITHBRELED, FMTATLEENEH
20K EELES, GlycINATORE (& R 4. EAEDOMKIREEHRET, AER TTHAHLIET,

HET+—<vh

O O

IgGZERO® deGlycIT™
RO RAE R IR AEVAT LICEREEE LR G

IgGZERO® @

PRODUCT DESCRIPTION ID

IgGZERO, 1000 units Deglycosylates 1mg IgG A0-1Z1-010
IgGZERO, 5000 units Deglycosylates 5mg IgG A0-1Z21-050
IgGZERO LE (low endotoxin), 2000 units Deglycosylates 2mg IgG A0-1Z8-020



N-HEEEERZIMRIT ST )AL T —EDOHE

GlycINATOR, IgGZERO. EndoH[&N-#&
AT EOITGIcNACRIZ/ERT 5T
YR A —ETHY, PNGase Fixa
TGICNACERTFREDIEEIZERT S

GLYCINATOR
4 °
Digestion site s me’"
L
Works on native IgG Yes
pH optimum 7.4
Reaction time 30 min
1gG specific Yes*

Glycoform specificity

All Fc glycoforms

— B TIH—ETT, GlycINATORE
IlgGZEROILIgGOFc B D ¥ESHICH E W
THY. EndoHiZ T~/ — X B =842 %F
TR BEIRT)IVE—ETT,

IGGZERO

A

{
()8 me®®

L ]
Yes
7.4
30 min

Yes

Complex Fc glycoforms,
limited activity on
high-mannose and
hybrid-type glycans

* GlycINATOR has one more known substrate, a-1-acid glycoprotein.

PNGASE F

A
sae®®

15 min+

All glycoforms except
core al,3 fucosylation

Antibody Deglycosylation /

PNGase FIZT R TOBABEON-#E4& T
FESHICIAKERLE T A, 27 GalNac A
al-37avILibSn=#E#EIT MK DT
EFE A,

ENDO H

A
"es’]
@

°
. [
Yes Yes/No
7.5 5-6
1-16h
No No

High-mannose and some
hybrid-type glycans

lgGZERO®PZFIALI=/ 00— FRIZHITHT7aVIIEDESL OFIA

BEAMAEOFe B ON-# & B
$8 EI2a7GIcNAcIz7a—XAMNTEFEL
BOWIEF. MAKEFEMRIEEE S
(ADCC)DIBMEREL THY, £<LD
BERRAEIZE S TELELLVESETT,
IgGZEROIE, R B RFcHEEERE
L. 7av i fEESh=m A DGIcNACH
EOHEERTEIZEY. YU TILDE
MIEREICEBETHOT, MST—4
DEBFENKIEBIZHERESAETT,

IgGZEROZ W ETIVIILIEDEAW
AR DEAMA. Institute Pasteur&
LFB BiotechnologiesO#FZE E k>
THRRINEL, BHICHRBAT L,

References

Az £F £ =ML, FabRICATOR &
lgGZEROTALIELETTL =& LC-MST
DFEITVET . SNIZKY, FLlED

GlcNAc
(13.3%)

TJAVIELRNILERGITHREL, YO~
VEREAFERTEIENTEFLE
(Henninot et.al.,, 2015),

A
a

GlcNAc + Fuc
(86.7%)

23600 23700 23800 23900 24000

24100

24200 24300 24400 24500 24600

mass (Da)

Determination of fucosylation levels using IgGZERO.

Henninot, A. et al. Characterization of monoclonal antibodies by a fast and easy LC- MS ToF analysis on culture supernatant. Anal Biochem 1-8 (2015).

deGlyIT™

PRODUCT

deGlyclT, Microspin 2x0.5mg
deGlyclT, Microspin 5x0.5mg
deGlyclT, Microspin 10x0.5mg
deGlyclT, Midispin 1-10mg
deGlyclT, Maxispin 10-100mg

< BEVEDOE > ENESHKISHE  LFmED

DESCRIPTION
Deglycosylates 2x0.5mg IgG
Deglycosylates 5x0.5mg IgG
Deglycosylates 10 x0.5mg IgG
Deglycosylates 1-10mg IgG
Deglycosylates 10-100 mg IgG

TEL :(06) 6231-6146 Mail :

ID
A0-126-010
A0-126-025
A0-126-050
A0-126-100
A0-126-1000

info@shigematsu-bio.com
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GlyCLICK®

R T4 T RIgCEFPAIF RN

GlyCLICK(Z, 3R T v FIC &K 2FclBIFERNN DEEN L CHEOEBH TV /B —ThHY. EHO
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Dy Hr 2R M)—Z2FALTa7ELDGCNAcIZR LTEMATFIREERYET., TORRE., EHRE
(DOL) Fr=EEhtk-EHH (DAR) 320124 YET., FEMEOBULRIF—I U RIZKY, BRE
DERENZ7Z7TIV7r—2avIicB0T, EENGEMEAERIGSENRIESAET., COTH /0
V—FTETELFY MUKXTHAT I EAAREL GO TVET,
6 Alexa Fluor®, biotin,
DFO, MMAE, PNU,
Azide activation

Human IgG1-4, IgG from Coni .
onjugation occurs at _
@ 0 the Fc N-glycan sites 2-3 day protocol

mouse, rabbit, rat, monkey,
sheep, goat, cow and horse

2 5 @ > @' b 2 >
® ()
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- o =
:}4 H—C 1. Deglycosylation : - 2. Azide Activation .; #® 3. Click Reaction (Q’.; l‘cw

TTE
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DIgG XL T, FeEBICEHENIC/ERT
BIURGY I Z —ETHBGClycINATOR®
(EndoS2)1&. ERAIDGIcNAcIZ DA
BFcEEEOTIAVEMKPBLET., ZD
BERE NATY/—REL NATYyRE
NAEI N EEBDTIAVERELE
ED

FTOFBAIZKDEMIE: B-14-5HF
IRV WES YR TTS—E(Y289L)1&
UDP-GaINAz&=@# AL T, EHL7=CIcNAc
ICEEZRMICGalNAZE AL, SEEDHDT
CREEBITIMAEERLET, ChiE
sDIBO%DBCO&L LN o= R IG M & o 7= 1
BERNGRY IO o FUoamERIBLET,

DUO R EEDHDT7OREE
B dmEE. EREXRE RICEF A
LTHABEMDH DI RILTEMT DL
MATRE T, CNIXEHBERTIR-
7 )L E 2 £+ N 1k (Strain-promoted
alkyne-azide cycloaddition, SPAAC)
ERALT. REGNTY—ILEOR
BMENLTWET,

BEIA—3vh

5

GlyCLICK® Fluorophore

Alexa Fluor® <488, 555, 647) &8 A+ vk

GlyCLICK® ADC
MMAE #7=(& PNU2 &8+ vk

S

GlyCLICK® Affinity
EXFEMAFUL

O

©

GlyCLICK® Chelator
DFO (desferrioxamine){&&mF vk

©

GlyCLICK® Azide Activation
TORERRRF U

TILFUIZLBT )T KIS ET



GIyCLICK®ZFIAL-XRH K DR EEMHMIZONT

HEEOREEHEIT A LEDE NS X
EFEALTOET, ERMICE VP UEE
[ZHBDTIECANR SR TIVELIEBEIZ
KO TCT7 I ERABEICRZEREOVRTAY
2B - IRNILEFTVNET, ZOLSHAE
IZEWNTIE. BRIFENTT A, E#E
(DOL) U AhEHHEOI,O—ILHFIR
SINET, LIzA2T ZNoARKE RO
REM. AERBESLIUVCBERMEICZE
THRERANHYET, MAUFENLEBHA
ElE, ZOWSERIBREITRT 50D
AWBA T arTEH, TOeREH|HE-

Schematic

conjugation

BEARTIEOHOIVCZFIUVTEETEELENTT,

®
e
e
ED
X
| ° °
e
Lysine Conjugation Cysteine Conjugation GlyCLICK Conjugation

representation of IgG and different conjugation technologies with degree of labeling.

Lysine-based conjugation, DOL = varied; cysteine-based conjugation, DOL = 0-8; and GlyCLICK

,DOL = 2.0.

GlyCLICKIZ & BFcTUAVRBAI TOREAIE, ML FRITHSHEZHFTEL Fe

BAUOTINVEEBHT S LICLY, REMIBICHIFCZRE(FcYR)EDIEEEBREL. A T7F—7TUMNIREBDSEET,

GlyCLICK®PZFIAL-SHRGHMICERTESIRAESIAILE

BERIZEDUETUVTERTI—0)y 7=
AR)—(SPAAC) D HEHHEIZKY,
sDIBO®DBCOSRIILGEDFERD Y ZOF
DFIRVEFERTHENTBEICRYE
3, Zhiz&kY, GlyCLICKIZ., $iRIzxtL T
A EMNICEBEMETSICLNTEET,
GlyCLICK=fFRLCEONEHEMESE
SETBHIZ, RV LRTIZHLTH L
BINILTEMETL, Flab )28 K UFc
/ 29T 1=y ARNJLTRP-HPLCIZ &Y%
WLELE, KA T4T7 ROV a—ILEH B
LEHAE. ERELTEDNEZE—V(E. 5
N)Enf=Fc / 24 TA=ZIrDEDDH
BRHEShEZEERLTOVWET, 2FY, &
AESNTWESIRILOAATEIFEREL,
GlyCLICKMFe-T VAV ERLI CHREMIZE
B TEDIEERLTVET,

Analysis of Fc glycan conjugation using
GlyCLICK. RP-HPLC analysis of unmodified
panitumumab and panitumumab conjugated
with desferrioxamine (DFO), Alexa Flour® 488,
biotin or monomethyl auristatin E (MMAE) after

Fc/2
Native

Fc/2 Fc/2  Fc/2

Alexa Fluor Biotin

@

F(ab’)2
__. Native

Fc/2
MMAE

F(ab’)2
Conjugates

digestion with FabRICATOR.

45 55 6.5

The trademark SiteClick™ is the property of Life Technologies

< BEVEDOE > ENESHKISHE  LFmED

. SiteClick™ is provided under an intellectual property license from Life Technologies Corporation.

Corporation.

. Linker-toxin Payloads included in GlyCLICK® are provided under an intellectual property license from Glykos Finland Itd.

TEL :(06) 6231-6146 Mail : info@shigematsu-bio.com
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Affinity analysis of native and conjugated trastuzumab. Anti-human IgG (Fc) was used as the capturing molecule for trastuzumab. Native (control),
Alexa Fluor®488 (GlyCLICK, DOL=2), DyLight®488 (random, DOL=10). HER2 was injected in a range to ensure sufficient curvature. All data were fitted

against a 1:1 mathematical model.
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Tumor uptake
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Biodistribution ex vivo
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Analysis of PET/CT imaging of SK-OV-3 tumor-bearing mice. Mean tumor uptake (left panel) over a time interval of 0 -168 hours post injection, and ex
vivo biodistribution of #Zr-DFO-trastuzumab in major organs (right panel). Data was obtained in collaboration with Minerva Imaging (Copenhagen, Denmark).
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GlyCLICK ADC kit PNU
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Antibody Conjugation / GlyCLICK®

ERAT=HEEADC, D pML Y2 THfl
st RERTIVCaS - MEEAY
L. CHIEHABER TIEEICR NBADCT
HBIENTRESNTVET,

— Trastuzumab-glycolinker-PNU
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.
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ADC generation using GlyCLICK. LC/MS analysis of panitumumab conjugated with the PNU linker-payload using GlyCLICK (left). The antibody was
analyzed after FabRICATOR digestion to determine the native Fc/2 glycan profile and site-specific labeling after conjugation using GlyCLICK ADC kit PNU.
In vitro cytotoxicity analysis of trastuzumab conjugated with the PNU linker-payload using GlyCLICK ADC kit PNU (right). HER2+ SK-BR-3 cells were
incubated with the ADC and cell viability was measured using PrestoBlue after 5-6 days. Curves represent the average result from three replicates.

Data was obtained in collaboration with Glykos Finland Oy (Helsinki, Finland).

GlyCLICK® Fluorophore GlyCLICK® Chelator
PRODUCT DESCRIPTION ID PRODUCT DESCRIPTION ID
GlyCLICK Alexa Fluor® 488  Conjugates 250 ug IgG L1-F01-025 GlyCLICK DFO Conjugates 250 ug IgG L1-C01-025
GlyCLICK Alexa Fluor® 488  Conjugates 1x2mg IgG L1-FO1-200 GlyCLICK DFO Conjugates 1x2mg IgG L1-C01-200
GlyCLICK Alexa Fluor® 555  Conjugates 250 ug IgG L1-F02-025
® i - -
GlyCLICK Alexa Fluor® 555  Conjugates 1x2mg IgG L1-F02-200 GIyCLICK® ADC
GlyCLICK Alexa Fluor® 647  Conjugates 250 g IgG L1-F03-025
. PRODUCT DESCRIPTION ID
GlyCLICK Alexa Fluor® 647  Conjugates 1x2mg IgG L1-F03-200
GlyCLICK ADC kit, MMAE Conjugates 1x2mg IgG  L1-T02-200
. GlyCLICK ADC kit, PNU Conjugates 1x2mgIgG  L1-T01-200
GlyCLICK® Affinity
PRODUCT DESCRIPTION ID i i i
- : GlyCLICK® Azide Activation
GlyCLICK Biotin Conjugates 250 ug IgG L1-A01-025
GlyCLICK Biotin Conjugates 1x2mg IgG  L1-A01-200 PRODUCT DESCRIPTION ID
GlyCLICK Azide Activation  Activates 250ug IgG L1-AZ1-025
GlyCLICK Azide Activation  Activates 1x2mg IgG L1-AZ1-200
GlyCLICK Azide Activation  Activates 1x10mg IgG L1-AZ1-100

< BEVEDOE > ENESHKISHE  LFmED
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TransGLYCIT
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0 3 hour workflow 6

Transglycosylation occurs
@ Human IgG1, 19G2 and IgG4 0 at the Fc N-glycan sites

FSORG)avLieT—oo0—

Glycoform included,
optional defucosylation
using the Afucosylated kit
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TransGLYCIT™
ENgGO¥ESEIET VS
(GO, G1, G2, G2S2) Fwh

TransGLYCIT™ Afucosylated
ENgGO¥EHIET VT
(GO, G1, G2, G2S2+ft 7 JL{b) F vk

TransGLYCIT™

PRODUCT
TransGLYCIT GO, 1mg
TransGLYCIT G1, 1mg
TransGLYCIT G2, 1mg
TransGLYCIT G2S2, 1mg

DESCRIPTION

Generates 1 mg human IgG with the GO glycoform
Generates 1 mg human IgG with the G1 glycoform
Generates 1 mg human IgG with the G2 glycoform

Generates 1mg human 1gG with the G2S2 glycoform

ID

T1-GOF-010
T1-G1F-010
T1-G2F-010
T1-S2F-010



Antibody Conjugation / TransGLYCIT™
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Transglycosylation using TransGLYCIT. Deconvoluted mass spectra of the Fc/2 fragment of native trastuzumab (top) and after transglycosylation with
TransGLYCIT (left panel) or TransGLYCIT Afucosylated (right panel). The mAb was digested with FabRICATOR and the subunits were analyzed by reversed-
phase LC-MS on a Waters™ BioAccord™ system equipped with a Waters™ BioResolve™ RP mAb column (2.1 x50 mm).

TransGLYCIT™ Afucosylated

PRODUCT DESCRIPTION ID

TransGLYCIT GO Afucosylated, 1mg Generates 1 mg afucosylated human IgG with the GO glycoform T1-GOA-010
TransGLYCIT G1 Afucosylated, 1mg Generates 1mg afucosylated human IgG with the G1 glycoform T1-G1A-010
TransGLYCIT G2 Afucosylated, 1 mg Generates 1mg afucosylated human IgG with the G2 glycoform T1-G2A-010
TransGLYCIT G2S2 Afucosylated, 1mg Generates 1 mg afucosylated human IgG with the G2S2 glycoform  T1-S2A-010

< BEVEDE > ENESHKRASHE (EFHEP TEL :(06) 6231-6146 Mail : info@shigematsu-bio.com 3!
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TILXFZUREWICA 7%V
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AT,

Digests any peptide or . ~ . -
@ protein containing Arg. ngersétssi é)uéirmmally of 60 min reaction :ﬁg‘ﬁ'; Gsl\lljlgrea
Specific for Arg-X motifs 9 e

BN HRTI—oo0—

Arg-X Arg-X

(B é) GingisREX®

GingisREX (. ZILF=-UEE®D C Kif AEETT ., chIZkY, RhATYTT S GingisREX [Zl&. Arg-ClzBWLT— 1%
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N, BNMEMSTHEE -RETHEN BT ZOVICEYBEESNES,

HETA—< vk

O

GingisREX®
EERODRAEE IR
GingisREX® %
PRODUCT DESCRIPTION ID
GingisREX, 5pug enzyme Enzyme:Protein ratio: 1:20-1:200 B0-GRX-005



GingisREX®ZFIAL=-7IL X = SR VI

RNLTYTEBERPTT 2O,
ZADF/E. YU TILOBIIZFERENE
ToT7—EORFEHICETIEEDR
EIZEIWTITHLIET,

BEEORVFEE. T—208RE
REICTO2AEREMELZELOL. DITHE
RILERRBHDOURIOmMAEBRIETET,
ZIT. B R BHHE IR I B4

BRETIEBELT, GingisREX & Arg-
C OEMEL&®LELE, BBV AU
BH#EIE. FILFZUEYSUEIDT DL
EERVED, TLFUEBERENAEIOT
T—EIk>TIELAEIEINGNIE
I TI, GingisREX & Arg-C [Z&kYAER
SNFE=RTFRE RP-HPLC XU MS [
KUY LE=EZ A, GingisREX 1F7 L%

“UREFSENISHEAEL UV UEKREIC
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T—MhAoFaR— N THEHDIEEE
REEEROONFBATLE, — A,
Arg-Clx7ILF U RETEERELS:E
RLEMN UV VEREDPHDZLDYAF—
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Digestion of oxidized B-chain of insulin with GingisREX and Arg-C.
The digestion was performed O/N at 37°C, with an enzyme to substrate

ratio of 1:20 (w/w), 20

mM cysteine in buffers at pH 7.4 (GingisREX) and

pH 7.6 (Arg-C). The peptides were separated on RP-HPLC.

PEPTIDE NO.
Intact protein

1

2
3
4
5

AMINO ACID SEQUENCE
FVNQHLCGSHLVEALYLVCGERGFFYTPKA
GFFYTPKA
FVNQHLCGSHLVEALYLVCGER

GFFYTPK

FVNQHLCGSH

LVEALYLVCGER + Na

Sequences of oxidized insulin B-chain digested by GingisREX or Arg-C.

Green indicates argin

ine residues and red indicates lysine residues.

GingisREX® ZRAWL=ABEAMEDORTFRIYEL Y

BEAMKOLSAXREEM LT T
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GingisREXIZ&BT7 I XU ERILTO LI B
TlE, E=V#EN DG RTIFRYY T8
TR RRATAVH=TIUMETIZET
5T—ROHESRIZENEEHER-
TWET,

< BEVEDOE > ENESHKISHE  LFmED

Peptide maps of trastuzumab after digestion using GingisREX or Arg-C.
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Immobilized PNGaseF
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ShTWEd,

; Hydrolyzes the glycosidic . . . . .
N-linked glycans on a 15+ min denaturing or RapiGest™ included in
@ glycoproteins e gggci\gﬁtween N-glycans 1+h native reaction the Denaturing kit

R YavIivie—oo0—

é y Immobilized PNGase F }}‘ f

PNGase F (Peptide N-glycosidase F)
[&PNGase Fi&, T RURTFROT R/XZ
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AV AT LR Tlmmobilized PNGase F

EEBICBERICEHTIRE D,
FIEE M KIS % # (RapiGest™ SF
Surfactantz=F|AH) T15~600/A>*a
N—kLET, Z0H. BTV ILiEEh
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BEIA—<vb

Immobilized PNGaseF
AEVHT LICBEREEE L-E &S

Immobilized PNGase F Denaturing
Immobilized PNGase F&
RapiGest™ SF Surfactantdtwk

Immobilized PNGaseF

PRODUCT DESCRIPTION ID
Immobilized PNGase F, Microspin 5x 0.2 mg Deglycosylates 5 x 0.2 mg glycoproteins G1-PF6-010
Immobilized PNGaseF, Microspin 10 x0.2mg Deglycosylates 10 x 0.2 mg glycoproteins G1-PF6-020
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Glycan Profiling / Immobilized PNGase F
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AVAITERALELEZ, BEEDY TN,
BEBOPNGase FTMBENFH LTI
EHBLT. DT HToBRERST
ICFCSEBDON-TUHY OBREIZHIILEC :
EERLTVET, ’ ) : ’ b

retention time (min)

GoF
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‘
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1h,
native J\_J\ |\
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mass (Da)
Removal of N-glycans under native conditions. TIC chromatogram (left) and deconvoluted mass spectra (right) of the Fc/2 fragment of

intact trastuzumab (top panel) and trastuzumab treated with Immobilized PNGaseF (bottom panel) or PNGaseF in solution (middle panel).
The antibody samples were analyzed after digestion with FabRICATOR.

Immobilized PNGase F DenaturingZ{#ERL-RELZN-FESBIEHDOKRE

HBHEA /NI TOImmobilized PNGase FOfRZ AV ILEREMRTESIZRENTVWET, BIELT—RICEREINDIELV VB THD
RNase BlZ. Immobilized PNGase F Denaturingz{E AL T1b TRElZy)aviLibShEL =,

ABATACEPT RNASE B CETUXIMAB
Protein type Fusion protein Glycoprotein 1gG1
Number of N-glycans 6 1 4
Number of O-glycans 8 -

Reaction conditions

Preparation of

Native, 18 h or denaturing, 30 min

Denaturing and reducing, 15 min

Native, 1h or denaturing, 15 min

) Reduced N/A FabRICATOR digested
samples for analysis
¥ ¥ 2 2
Undigested Intact Immobilized Intact  Immobllized
MWWWWWMMWWW PNGaseF PNGaseF
* Flab’)2
1x *
2x
Denaturing L
Somin_ L R M e

Immobilized PNGase F

*minor O-glycoforms

Native L
LN I Yo -

40000 42000 44000

mass (Da)

46000

48000

Fc

Key characteristics and deconvoluted mass spectra or SDS-PAGE assay of a selection of glycoproteins treated with Immobilized PNGaseF.
Abatacept was analyzed by reversed-phase LC-MS and RNase B and cetuximab were analyzed on SDS-PAGE. The mass shifts in the deconvoluted
mass spectra or on the gels show the successful removal of N-glycans from the various glycoprotein substrates.

Immobilized PNGase F Denaturing

PRODUCT DESCRIPTION ID
Immobilized PNGase F Denaturing, Microspin 5x0.2mg  Deglycosylates 5x 0.2 mg glycoprotein. 5x 1 mg RapiGest™ SF is included  G2-PDK-010
Immobilized PNGaseF Denaturing, Microspin 10x0.2mg  Deglycosylates 10x0.2mg glycoprotein. 10 x 1 mg RapiGest™ SF is included  G2-PDK-020

RapiGest™ SF Surfactant is included in Immobilized PNGase F Denaturing. RapiGest™ SF Surfactant is a trademark of Waters Corporation.
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OpeRATOR’

O-HFEABBEHER TS
RN T RF R U iR

OpeRATOR (., AF VHO-HEARPEMHETE DX VYNNI DOEMEBETH S Ser & Thr @ N Kk ELIE
T35 0-HARBEHCKEN IO T7—ETT, O-BAEBHEF ODERIFEBERSh, XBR
X YO-BEABEE IO IFA )Y, RIFROIYEVY, SBUSEERORE. & 5IMSEHTIC

LBFELARLOT7ITO—FHAEIZHY ET,
. . . . Digests N-terminally of Desialylation using
@ :dat;ngrf)?(;r;sl\;\Itlit:nmUCIn e O-glycosylated Ser and 0 2h to O/N (16-18h) reaction 6 SialEXO (included)
ype O-glycosy increases performance

Thr residues

O-#&L 2> \Y Yo —-oo0—

, % OpeRATOR" .7!01
v —> vy \;’Q n
OpeRATOR [FEWHEHEMT, LFUH FH A WE T, OpeRATORIZSialEXO (% D

O-#ELZVRIBLURTFRE 0-#E4
BEEE AT AV ERFALAZVE
HEo N R COMLET, N-fEERE
SHERLDRER > /10 & HET B2 LEHY

COBRIEITITIL(RITIL)EShT
a71 O-#EEEEHEITHLTRLENE
NEWTY, OT7IILEa71HELUTT73E
P oH, TOREEANBYELST

STIVR—EDREY) EFEIZER AT EE
T. BEARIZSEXOEEME AT
ES: I

BEIA—Tvb

O

OpeRATOR®
BERDIRAEE IR
OpeRATOR® @
PRODUCT DESCRIPTION ID
OpeRATOR, 2000 units Digests 2mg O-glycoprotein G2-0OP1-020
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Glycan Profiling /

OpeRATOR®ZFALT=0-7)aL UL B ELICRF RA LI BT

OpeRATORIZE., L NILDO-41)3T ILIEER
RID<YEV T IZFNBZEMAIRETT , R, 1 UV trace
EEEFHBEDO-FEAREHELAFENEY PRSP
INDTlE., OpeRATORIZ K BN WrER G DB E A
B0-7)aV VAL B I EEERET HIENT 7
BETY. °
TYRORTF U (EPO)E B—DO-/Jav L 126%AAPLR...ACRTGD
LERIEFD#30 kDad¥ER Y /XU T,
PNGaseF =& BN-fiE & B E S DR K £ SialEXO °

IZEBBRS TILBIE DB, RATA TRV IN%E, = 2 g I3 5 5 = ®
OpeRATORZAHWWTO-#5&TMEtHE A T 572 QTOF MS

JEEDON-FKRinZ UM LELZ, /o220 /XY oa, . 'APPRLI.....SPPDAA™™

W7 B (¥ AELC-MSTATahELE, ¢ 126SAAPLR....ACRTGD 16

Specific digestion N-terminally of the O-
glycosylation site. The reduced fragments were
separated on a reversed-phase C4 column 04

(m]
followed by ESI-QTOF MS detection. The EPO ) ‘265AAPLR ACRTGD & " 'APPRLI..... SI:EDAASAAPLR..... ACRTGD '®
protein carrying one core 1 O-glycan was ! Uelgesics 370
hydrolyzed at a single specific site N-terminally
. . 4000 5000 6000 1000 2000 3000 4000 5000
of the O-glycosylated serine using OpeRATOR. mass (Da) mass (Da)

OpeRATOR®IZE DI ARILETFDO-TaL VLB DFTLHEIVED T

O-ZUavifbanterHEBEE D= O-glycopeptides
W GERDT A T AEE T, ‘
ZITlE. ZnA2 0% OpeRATOR &4V "

Fan—bL, GOENEERTFRE LO-
MS/MS THHLELE(ER), 22/500 ( | ‘{ \ |
O-fEABEHEHNNEA— ORI — L ‘ ﬂ J\ ‘ rM A BPC
UM LJJL_J N b L xceososn
0 2 4

6 8 10 12 14 16 18 20 22 24 26 28 30 32

OpeRATORMO-#E & B HESHIEEIZX 35
BEEDEDIZ, A—N—FyTLERTF

R R ah, O-fE A B EsHE A9 28 . Retention time (min)
CELVEVHE
LB D= I=. LA O T 181 118 P TR MIAT PG AV H L PG PV S TR S @ W T P TIR e P TIA RS TS E L 220
38 Z - o 2 N M e e —— e
VEEM(TRDEZR L. BT~ R$RC —— e —
KOBOFREITKREBERTFROHZ AR g s
221 _S_T— 256
\ —
é *l’ —Cl' 35 _a_ o —— |
FabRICATOR
In-depth analysis of the O-glycosylation
sites of etanercept originator. HILIC-MS
analysis (top panel) of etanercept peptides
generated by digestion with OpeRATOR.
The middle panel shows the peptide map of the Glycopeptides
O-glycosylation sites of etanercept based on the ‘
results from the OpeRATOR-based workflow. \ BPC
The identified O-glycosylation sites are marked J V7 { ‘n‘ ‘ l ‘r\ | ’\‘ : |
in yellow. Two sites (marked with an asterisk) Mo b L e N JU;_JL_JJLJW A
could only be inferred from the OpeRATOR v 2 4 6 &8 W ¥ W W W WO 2 2 B @ D @
digestion pattern without direct identification Retention time (min)

of a peptide containing the glycosylated
amino acid. The bottom panel shows a RP-MS
analysis of etanercept digested with trypsin.
Data was obtained in collaboration with
Thermo Fisher Scientific (UK).




SmartEnzymes™

OglyZOR’

O7-1 O-#EE R EEE Nk o2

OglyZORIZ, ®4 T4 7LV EOaT71 O-HAREM2 OERKENICMKLRTZIIVRY
Jayva—+ (0-7Jav&—+8) T, OglyZORIE, BEHEA/FTOHD0-FEEEHDKRE, O-
HEEHOEERER., YO TLOFE—HOERBICERIATVETS,
6 Requires removal of
terminal sialic acids
(SialEXO included)

R : Hydrolyzes Core 1 : .
@ 0O-glycans on glycoproteins e disaccharides 0 2-4 h reaction

O-#ILZ\ODEET )AL LD —o 70—

? OglyZOR®
SialEXQO®

OglyZOR(&E, RA T 1T 324552 /X £DO
71 (Gal- B1-3-GalNAc) BLUREN
12373 (GlcNAc- B 1-3-GalNAc)m O-
HEEREHE2 OEIMKDBRT DTN

A —C(ZUR-a- N-ZEFILHZY
M4 —¥)TT, COBRIES. £
BoEMERBELELEE A, 0glyZORD
EMEDEHIZIE, O-FE &SR BEHEHD R IR

VTILNBERETIVENHDDT, &
HOLTIVE—EDREEYWTHSSialEXO
ARBENTOET, BEAFMEE.
pH6.5M57.5, 37°CTHELNET,

U=
#BWmI+—<vhk
OglyZOR®
BERORAEL IR
OglyZOR® %
PRODUCT DESCRIPTION ID
OglyZOR, 2000 units Deglycosylates 2mg glycoprotein G2-0G1-020



OeglyZOR®PZFIALE=/NAAEEGKDEES )T ILiE

IZFILEINEIBEEICT)aVILESh
JarveEF e E Ry U THY ., TDA
VAINRETORITEERICHETT,
FabRICATOR (ldeS) I2& BB bIZkY, 2
2OH Tk (TNFR & Fc/2) #3RL

Ogeans e
HVH\HV Q? L
EEREES &4 )

Qs M@M@
Blosimitar 1

7y FLC-MS7 70— F TRI X IZHH
FTRENTEET, RWEDTNFRRA

Glycan Profiling /

Fliz, T, T2 B HEHBKREIZKY,
TNFRER D D—RIBEDIEHREFDILE

AVIEEMIT T THETAAIRETLEAN, MWTCEELE,
PNGase FTMIE T 2L0-#E A TIPEH
DB EDRLTHEKTIIENTE
EEGR ‘ SialEXO
ase gly:
PNGase F . OglyZOR )
B

‘m‘\‘r‘\‘\
|

st 52
= 6C181
acis2
l 1 l 2-256
ALl bl 3256 i

2
7msw:}§;l L
3

L L

2-256
Biosimilar 2 l L
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Deglycosylation of the TNFR subunit of etanercept from three commercially available preparations.
Deconvoluted mass spectra. Left panel: The TNFR subunit carrying both N- and O-glycans is too complex for all
variants to be resolved. Middle panel: Treatment with PNGase F for removal of N-glycans enabled assessment of
the O-glycan composition. C1S1 = core 1 monosialylated, C1S2 = core 1 disialylated. Right panel: Complete glycan
removal (using OglyZOR, SialEXO, PNGaseF) provided information of the primary structure of the TNFR part.
N-terminal truncation, -L (2-256) and -LP (3-256) are visualized. A fraction of the deglycosylated subunits

revealed mass shifts of +203 Da (HexNAc), indicating presence of incomplete core 1, not removed by OglyZOR.

OglyZORPFEHEDAR DV FI—4H

ZCTl&. OglyZORESialEXODBE R TF 4
EMOMTROIURT )AL T —ERT T
A—EEBLELE, DTALBERELE
HE. BRTHDH0glyZORIFTNFREA Y

160

110

80

60

50

40

BOMNBEIZXILETINDFHD0-FEE R
FEHEE SR IR D RLELE,

0glyZORIE, XA T4 TR /XY LD
T1O2¥EEHELKD BT HD T,

ICELI-BETT,

Intact  + SialEXO  Other élntact + SialEXO  Other

TNFR Etanercept

Comparison of the enzymatic activities of OglyZOR and SialEXO to commercially available endoglycosidases and sialidases.
All incubations (4 h) were performed according to the manufacturer’s instructions, and the samples were analyzed by SDS-PAGE.
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SialEXO’

ST IVER%E INIK 5 R

BERTHDSaEXOE. Y 7IBOKRE - SWICERAGRY7LE—ETT,

ABRE, XM T4 TREI VRV ICEETIN-BLUO-HEREH L EREHOTAHICE
HERLET, SialEXO(E, OpeRATOR*0glyZORTHILT 2EID0-4 ) I LA VR D
MBIZEREINTET, TOMOARELTIEFH, YO TLDOEHSOBRE., Fyr—IONUTF7 Vb

B, TXxV TV aALH—ETLABERHY EFT,
0 30 min - 2 h reaction 6 Requires no co-factors

Sialic acids on N- and a2-3, a2-6 and a2-8-
O-linked glycans linked sialic acids

B 7IVEEED—oo0—
L db ¢

N SialEXO® N\

VTILEBENEOEBNAEBREIE. O
J—o70—%8#IL. BOEERE
MEXRAET UL TCLESIATREEAHY

T, TDEH VTILBERETS
ZET AUNRGIZHNIET BT UMD
MENBTHICHRYET, SialEX0IE

TATATEEMET THEIY RXIE KD
2L, 6.5M>IDIBAVPHEE TELVE
HERLET,

J =] —_—
8B]HmI7+—<vhk
SialEXO® SialEXO® 23 Immobilized SialEXO®
BHOBERD R IR R a2-3fERIRENGER AEVATLICEREEE LR A
DIRAEF 1R

SialEXO®

PRODUCT DESCRIPTION ID

SialEXO, 2000 units Desialylates 2 mg glycoprotein G1-SM1-020
SialEXO® 23

PRODUCT DESCRIPTION ID

SialEXO 23, 500 units Desialylates 0.5 mg glycoprotein G1-SD2-005
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SialEXO®RE & USialEXO® 23%F AL 1= Rt FEEH D 73 4

NAFEERICEFNDIITILBIE. FIZ
a2-3 F=lFa2-6THEALTWET, EHOD
YTV —EEEH RBEVEEETRT
SialEXOlFa2-3, a2-6B&Y a2-8% &L
LTOUTIVBOEREMKIRLES, &
#. SialEX0 23(Fa2-3fEE DT T ILBEIZNE
LTEWRFESEERIBEETY, COTE.
BKERMBEERKRAIORN 5T 10—
(HLIC) #RAWLT, 20DHEHETAT S )E T
LELz, —AlFa2-3EEDITILBESD
HEEERESE, A Ea2-BIEADITILBES
$T4TI)TY, SiaEXO 23(Fa2-3#EH
SialEXOlZa2-6#EE DI T ILEBEZTNTND
PEEADHEBEL TSI EN, RERHRINE
EDSBAREICIRENTOETS,

Analysis of released sialic acids. HILIC
analysis of released glycans with a2-3-linked (left)
or a2-6-linked (right) sialic acids after incubation

with SialEXO 23 or SialEXO respectively.
Sialylated glycan structures are shaded in purple.

Q

Tg¥

a2-3-linked sialic acids

PEEN

??y?

Glycan Profiling / SialEXO®

a2-6-linked sialic acids

$EERL

Control
SialEXO 23
|
|
|
"
““ 1| l ‘H M ‘ﬂ‘
(- M ‘\H
ot () i
M T ) SialEXO \M K
A A O S o ~ i N N N | eE———
10 15 20 £ 10 15 20 25

Retention time (min)

Retention time (min)
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THDI=H. TOFv—2N)T UND BT
FRETY,
IRARNETRDOF v —UN)TURERANR
A=z, ZZTlElmmobilized SialEXO%
AWwTay ROl 7ILEBEL.,
ProteinSimple#t ®MauriceZ LN TA A —
CUTFRYESU—FERAERKY
(iclEF) THMLELE, BRI TILER{EIZK
Y, OTILBBIZHE T 2ERDOAR G —HEL
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Unmasking charge variants. The analytical workflow improved the separation and enabled charge
variant analysis of glycoproteins. Etanercept is difficult to analyze without first removing the sialic
acids, but using Immobilized SialEXO, separated peaks were obtained. Data was obtained in
collaboration with ProteinSimple (San Jose, CA, USA).

Immobilized SialEXO®

PRODUCT

Immobilized SialEXO, Microspin 2x0.5mg
Immobilized SialEXO, Microspin 5x0.5mg
Immobilized SialEXO, Microspin 10x0.5mg

< BEVEDE > ENESHKISTE EF

Fonth

DESCRIPTION
Desialylates 2 x 0.5 mg glycoprotein
Desialylates 5x0.5mg glycoprotein

Desialylates 10 x 0.5mg glycoprotein

TEL :(06) 6231-6146 Mail :

ID

G1-SM6-010
G1-SM6-025
G1-SM6-050
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FucosEXO"

a1-2,3 4 &R TII3—XE K5

FucosEXOlZ a-7a> A —FDEREHTHY . N-BXVPO-BEELE2 NI EFEET)—AF
DIEMAD al1-2, al1-3B8 LV a1-4EARIJI—XEHERWICKRELET,

CNE, N-BLUVO-BLE2VRIDOT Y HhUBERK., BLUF)VIHYIASA R0 F
YY) AV E—EBTFLAIZBTBRHERABRY—ILTT,

Fucose on N- and Hydrolyzes a1-2,3,4- ) . b
@ O-glycosylated proteins e linked fucose 0 1-2h reaction 6 No need for co-factors

fRoavIvieo—oo0—

Q
+
.. i E FucosEXO™ .

FucosEXOlZ., $EAV /XY LD T7O—R% DEESOIFEAEDDTH U TILRAMIz EHELHY Y TLTELIYENAVF2
FATATREHTTMAD L, pHE~ BNATRETY, EEOMEICELYET A, R—IavhRERIGEEHYETT,
STEWEMERLET, BEFEILE FucosEXOIX1 ~ 2B TRV /XY EDT

BERORINYICEKELR N SH, LC-MS I—RENMKDERLES, LHL., FEBIC

J = —_—
BEI+—<vh
Fucosexo™ Immobilized Fucosexo™
BERDRAEE IR AEVAT AICEREEELH A
FucoseXO™
PRODUCT DESCRIPTION ID
FucosEXO, 2000 units Defucosylates 2 mg glycoprotein G1-FM1-020
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Glycan Profiling / Fucosexo™

FucosEXO~MDEE R

TO—RBEEFIN-BEAEHEO-BES

BEOMAICRRIBTHRALTVET, 6
—BEMICal-2, al-3B&kT al-44
BAREII-RFO-RiEAREHTRLLR = 7
bh, FEN-BEEBEEHOT Y THRT =
O-RELTRONES, —H, I7 ' 1-6 g 4
AR IO—RIIN-BESEEOBL ;f
LTRDOM™M>TWET, FucosEXOLm 1> § 3
FAR—PLEBOTI-ROLEREEAE o
T5EHIZ, CCTRBEABREBESERT A E 2
DIHYATAREBEO/RRILEFERALEL 2
=, FucosEXOI&. a1-2. a1-38& T <
al-4- AR IJO—AENRMICHEET
BIENDHMYELEN, al-6f AT T 0
I—RTCEFEFBEBRINELATLE, al-2 al-3 at-4 al-6

FucosEXO substrate specificity. The substrate specificity of FucosEXO was analyzed on equal molar amounts of synthetic oligosaccharides; a1-2
(2’-fucosyllactose), a1-3 (3-fucosyllactose), al-4 (Lewis a) and a1-6 (a1-6 fucosylated chitobiose). Substrates were incubated with FucosEXO for
30 min at 37°C and the amount of released fucose was measured spectrophotometrically using an L-Fucose Assay Kit (Megazyme).

Immobilized FucosEXO=Z{ERALI=RA T4 T2 EA NI DRI ILIE

O-BEAEHDOTII— R (T, MKE R

FRRLAZRRRE, HEENICEEZLHE Agi2
MIP—TOEMIEELTWET., = Glycoengineered TNFR ai-2§  a1-24 2ai3
DESHERREETEHSNERY (PNGase F treated)

NRIDDWMEIHRERIGAELHY, FED fucosylated
PHERPWRERY—ILANBETST, 22T O-glycans

X, a1-28&Val1-3fEEHRTII—X
TEMHEINERRITEOCO-BEAMEE Undigested I

%8 3 5 TNFRA > /82 % Immobilized

FucosEXOTMLIEL, ZDJEME TR D

a-7aAVF—LEHBELEL, TRFREL

A1z, FucosEXO&FERALTII—RDE Bovine kidney
SHRENMERSAELELLS. WO 12,3 4,6 fucosidase (BKF)
a-7AVF—EITKDPWEEFTI—RIC
bENGHELNEAEXFTATLE,

WATNN

Defucosylation using Immobilized FucosEXO.
Glycoengineered TNFR with core 1 and core 2
O-glycans decorated with both a1-2 and a1-3
fucose was incubated with bovine kidney
fucosidase (1 h, 37°C) or Immobilized FucosEXO
(1h, RT). The processed protein was analyzed by
reversed-phase LC-MS on a Waters™ BioAccord™

Immobilized FucosEXO

system equipped with a Waters™ BioResolve™ RP 32000 33000 34000 35000

mAb column (2.1 x50 mm). mass (Da)

Immobilized FucoseXo™
PRODUCT DESCRIPTION ID
Immobilized FucosEXO, Microspin 5x0.5mg Defucosylates 5 x 0.5 mg glycoprotein G1-FM6-025
Immobilized FucosEXO, Microspin 10 x0.5mg Defucosylates 10 x 0.5mg glycoprotein G1-FM6-050
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GalactEXO"

B 1-3 4GB BASUN—RE MK R

GalactEXOIE, N-B EUO-ZF AL NiEE v/ D B1-3 A4S LIERBEHST Y F—R &M
KPBETBR-AI3V b A—EBDRBAYWTT., AERE, TV JVaVF—ET7LAIC
BTHEHEEEELOAS I F—AD MY S VS0, HERGO/GOFEH IO T PAILE
BTGB EEICERTY,

Galactose on N- and Hydrolyzes 31-3 and : _
@ 0O-glycosylated proteins e B1-4-linked galactose 2h reaction No co-factors needed

BRAS 7+ LD—oo0—

GalactEXO™

!IO;OIOIO o —  wannsnn

GalactEXOIX, B-HAFI X —FDE BERTHDGalactEXOIEX, N-BLU0-71)  AERIEL AVRINEERV NI EE
EYT EAONRI LD B1-3 4465 IVILEBEOmAICERL, 2BBURN BEMESHOM A ICE A TE, HEHET
A U= DMK R % 5h A IZ{E £ IZK{HATIN—ADTELBIMKDERET RECHMEFcBEEFEOEHEONZIVY
LET, WET, [ZFIAAIEETY,

RETH—IvE

O O

GalactEXO™ Immobilized GalactEXO™
BROEIEE IR AEVATLICBEREREE LR A

GalactEXO™ %

PRODUCT DESCRIPTION ID
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GalactEXO™ ZF| AL =Rt PESH D 7 47

IXYT)aALE —EE AR E
BT ClE. T—2OBRIZBITZ2T5—%
RNBIZCWADE=HIZ. FEN,HDOES
BINKDEABREBELRYET, EFHIhi

N-fEEBEESATSVEITIX—ET
HBSIAlEXOB LU GalactEXOL TRl
FaxX—kL, UHPLCTHOHEITVELE,
HLIC-FLD 2 & Tl&. ¥ 7L B LT

Glycan Profiling /

AoV LIEBERATRIZKRESN,
BEof-E—2(%G0, GOF, #AUL\MEGOF&EL
TRGICAETEDENRSNFELS,

GO/GOF glycoforms galactosylated glycoforms galactosylated glycoforms
sialylated glycoforms
LN L L ﬁI l‘l ae [ N ] L N l'l 2 5
o o.o n:o LW o .:o c.o o o‘o
. . [ ] . L ] . L] . .
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Undigested
sialylated glycoforms
f . . . . 3 . oo .o ; : ﬁ
S S S & S O S o SRR SR S ¥ 2 3 T
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. «8 . <8 <8 ' . . <8 \“ “\‘4 “‘ ‘\“ H
3y i ‘ I\ |
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SialEXO 1 ‘!\“}) WU\ Bel L\
Released glycan analysis. HILIC-FLD UHPLC chromato-
grams of a 2-AB labeled glycan library analyzed undigested G !
(top), after treatment with SialEXO (middle) or SialEXO GalactEXO g
and GalactEXO (bottom). Analyzed on Thermo Scientific
Vanquish Duo UHPLC system equipped with Thermo Scientific 4 6 8 10 12 14 16 18 20 22
Accurcore 150 Amide HILIC column (2.1 x 150 mm). Retention time (min)
" i I
Immobilized GalactEXO &LHiiA$ESE(GO)
FARIZBIF AT 9N RDEFEHEF T I8 —
HEECEEEE5ZFY, COEARFEME Fo/2
FBEDIZIE AT RBREERREICKRE Undlosstod
— SN N — N naigeste
FTRLENBELAREMEABYE T, TRV X ?
Y72 LT, FabRICATORE AR5 T7
ZIMADEEDRTNZ302EA > FaX—hL, GalactEXO enzyme enzyme
LC-MSI= & % % # & 9" % Z & Tlmmobilized
GalactEXOMD B1-4HZ U B —EH ML,
EFFahFELE, VIO rY S Al Immobilized GalactEXO
Immobilized GalactEXOGALE L=t > FILI
(%, BER THHCalactEXONFELBNIEE b .

— N e e
BREICRL TV E S (HEBOM@HET). GOFJ . 1
ATF—LA~DYTNE YARRIML THER .o * . .
TEFEL= YR GOF & o

: : :»
Degalactosylation of trastuzumab. Deconvoluted mass Undigested Man5 GO E2
spectra of the Fc/2 fragment of trastuzumab treated with
immobilized GalactEXO (bottom panel). The mAb was GOF
digested w?th FabRICATOR, separated by RP-HPLC Immobilized GalactEXO + glycation
(Waters™ BioResolve™ RP mAb (2.1 x50 mm) and
analyzed by ESI-Q-TOF MS (Bruker Impact Il). 24800 24900 25000 25100 25200 25300 25400 25500 mass (Da)
Immobilized GalactEXO™
PRODUCT DESCRIPTION ID
Immobilized GalactEXO, Microspin 5x0.5mg Degalactosylates 5 x 0.5mg glycoprotein G1-GM6-025
Immobilized GalactEXO, Microspin 10 x 0.5mg Degalactosylates 10 x 0.5 mg glycoprotein G1-GM6-050
45
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GalNAcCEXO

a -$ESEGaNAcD NIk 5 i

B3R T 5 GaINACEXOIE, HEX v /8y LD X EFGaINACE R IZMKD BT B2 a-N-7EFILH
SH MY ZFLA—PTT, TMREEEEEALDIZ LY VPR LFZUNES L =GaNAcIE.,
GalNACEXOIz k> TREM DR IZMAKD BT h, al-3FEEDGalNAcIZFH L THFEHEET

LET. ABRE, oA RGalNAcE,

BEARPTELELEEHEOIZIE LTE>EHLO-

TVAVNEE Y RIDBHFIZENT, BHOFTY—KUEZERTIEELY-LLEBYET,

a-linked GalNAc residues
on O-glycoproteins

©

Tn antigen and a1-3-
linked terminal GalNAcs

0 4h reaction

6 No need for co-factors

GaINAcZBRrZ=

GalNACEXOIZ., #E42> /X7 LD GalNAcE
I TATREHETTMAKRD AL, pH6.0
MNoT 6NEFETEMEERLES, MEF

GalNAcEXO™

OEFNENYT7F—EREHVELT A, &
BOMBEICHLEYETN, BRIV LD
GalNACEXOD RIS F 2R TR TLET

LML, ERY Y TILTIE—BDAY
FaAR—IIVAREBEREEIHYET,

®|EmI7+—3vh

O

GalNAcCEXO™
BER DR IERC IR S

O

Immobilized GalNACEXO™
AEVATLICEREEEL-E A

GalNAcEXO™

PRODUCT
GalNACEXO, 2000 units

DESCRIPTION
Hydrolyzes GalNAcs from 2mg glycoprotein

©

G1-NA1-020

ID



Glycan Profiling /

EME BB+ BGaNACEXO~D/INTA—T R

IARIILETMIIIAFTDO-HEA B HEEH
B OEMR N AEERTHY, 7
D3EOFHI~10MFAREBEIATNE
34, PNGase FIZ&kBN-#E& T ¥ELEIR .
SialEX0 & GalactEXO 1= & B 0§ & % 4
BEOMNZUTDH, SAARIMUIZEST
GalNAcBIBDE— s &R LELF (K © PNGase F T x
DL), GalNAGEXOEDA Y % 2~ —2 3> e 7x Ll
®.RYD o A EGalNAc DIB%LL LA ]
BESNATOELE, (IFOT), TNER

10x

9x

Etanercept

GalNAcEXO activity on etanercept with

truncated O-glycans. Deconvoluted mass

spectra of partially deglycosylated etanercept

(top) and after treatment with GaINAcEXO (O/N

at 37°C, bottom). Samples were FabRICATOR-

digested, separated by RP-HPLC (Waters™ + FabRICATOR

BioResolve™ RP mAD, 2.7pm, 2.1x100 mm) and 26000 27500 28000 28500 29000 29500
analyzed by ESI-Q-TOF MS (Bruker Impact Il). mass

GaINACEXO=FIFHLT=Cl/EEA—DR I )as )Lk

O-ZUaviLfbEnfnNA A EEFDOE AVEER—LEDOTNIEDHEEEHER TS Eo7=GalNAciEGalNACEXOE AL T5E
ERIZBIT5, I7GaNACEED AR S HIZ. UTROT—s70—%@ALELE, 2IZBRESNQ, 1 20— RKYELE,
BABOMRELT, HFHICTnIELNE £9'. PNGase FEAWTN-#EARMEHEE 0T7—r70—(&, I7GalNAcOEETE
BIdEMbYFET, ZnikHexNAc BrEL. OglyZORESIalEXOZ AWLNTIT T 2l RETIAE—HERHIIE.
(203 Da) BN ORAIM B EEZHIKRE O-#EABBEHRERELELEZ, T0H A2 GaANACOBENHERERS
WMEEBEYIMLTEHEMNEST, 8 E B OYAARIGMNVIZREWBRE—ID/X [1ZLELE,

(267 A7) IZ0-7UavLibEsh=C1 A—UNERINFELE,

PNGaseF Tn Antigen
SialEXO
o9slaltatto 9 9 oheon | Q/Q

ﬁ I|I|I|I|I|I|I m 11

1x 1-478
1-478

4x
™ 6x g 2-478
. J\ L X 8x ox 3-478

55000 60000 65000 70000 75000 80000 85000 90000 95000 52500 52750 53000 53250 53500 53750 54000 54250 54500 54750 52500 52750 53000 53250 53500 53750 54000 54250 54500 54500

mass mass mass

Total deglycosylation of the recombinant C1 inhibitor. The C1 inhibitor was analyzed by LC (Waters™ ACQUITY UPLC Protein BEH C4 column, 1.7 pm,
2.1x100 mm) and ESI-Q-TOF mass spectrometry (Bruker Impact ll). In its intact form (left), the protein is highly complex, and deconvolution of the mass
spectra only yielded noise. After removal of N- and core 1 O-glycans, the Tn antigens remained (middle) and could efficiently be removed by incubation
with GaINACEXO (O/N at 37°C, right).

Immobilized GaINAcCEXO™

PRODUCT DESCRIPTION ID
Immobilized GaINACEXO, Microspin 5x0.5mg Hydrolyzes GalNAcs from 5x 0.5 mg glycoprotein G1-NA6-025
Immobilized GaINACEXO, Microspin 10 x 0.5mg Hydrolyzes GalNAcs from 10 x 0.5 mg glycoprotein G1-NA6-050
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GlycOCATCH®

O-EE{La DG

GlycOCATCHIZ, AF U BIO-BEEZVNRY - RTIFREBETDIEHOT7 I =ZT4—LPUTT,
COT7ITL=ZTA4—LPVIE, O-BEA VR - RTIFREBVENMETHEET I LSIZEHEN
= AREM 2 OpeRATOR (B%R) #R—XIZLTWET, GlycOCATCHO A&, O-¥k2 >/ -

RIFFOBENGRBCORE., FVII VR, BHCY Y TILOWMR, N4 FEZERORKMETME

BETT,
.y _ Binds to glycoproteins Desialylation using
@ Mrl:)‘t:é?ntsygs do glytfg :g lated 0 and peptides carrying G 2h workflow 6 SialEXO (included)
P pep mucin-type O-glycans. increases the binding
- = gy - —_—
TIo4=T487—-o0n

nn Ve
:;m i mMn = o ! i

GlycOCATCHIE, LFVEBIO-$E1L R /N BMIRZREZRWVWTAHEAISENTEET, ZDHE. RTFRERATA4TRRETH
TDREMBEBREIZTSRDIZ, REV AT Frz. AHHEINTLSH0peRATOR(BER)E SN FET, D7 ILBESATONENO-#E

LR TRHESATHET, AT HEALEO-BIE2Y/Xon0- AEBEHEICOLDVIZCHERIKEETD
GlycOCATCHAY /$41F0-$E kA R0 & SRBEHEIMUONKIGE DM TDHETE . VTIF—EEREEYW THSSalEX0D
BOWHEEBEERICEKYEWEREMETHEAL. HEFTSTELARETT, FEfshTOET,
MEITA—T vk

v

GlycOCATCH®
O-¥E1b 2 NI DEFER TV

GlycOCATCH® o

PRODUCT DESCRIPTION ID

GlycOCATCH Enrichment of 0.2mg O-glycoprotein G3-0C6-002
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Affinity Purification /

GlycOCATCHRZFIRALT=0-#EERTFF DERMFFR

ZZTlx., GlycOCATCHOO-#5 & B 5 45
~NDEFEBRMERTFRLARNILTREFLEL
f=. O-#EILRTFRTH Bglycodrosocin
EEBLERTFREAYIZRANA4ILT
GlycOCATCHIzA—T 24T L. k&L
B AEALTWDIRTIFRESMRETAR
IEFELE,

BE% DBEL. RP-LC-MSTH £ 4T
WELE, COT—4n5, 371 0-#4
T dE 48 A Dglycodrosocin ABIR B 1
BRIhDIENRENFEL,

Affinity purification using GlycOCATCH.
Selective purification of an O-glycosylated pep-
tide (glycodrosocin) carrying a core 1 O-glycan.

TIC
H4062

HZM

Glycodrosocin

Load //\/\

Flowthrough M

Eluate

10.0 12.5 15.0 17.5 20.0 225 25.0 27.5 30.0 325
Time (min)

GlycOCATCHRZRIRAL=0-#8IL B /O DT 74 =T1—F5 8L

GlycOCATCHIZ . MSH#Tiz4crH. O-
PERAU IR - RTIFREGSENICERT
B=OITFERTHIENTEET,

Ig alpha-1 chain C region
Apolipoprotein B-100
Kininogen-1
Complement C4-B
Complement C4-A

CCTIR EMNMBEDOL IR EHE TNy FAZINTHETS,
DADL0-$EILZY R ERIES H7=0
[ZGlycOCATCHD R UWME S I F R

40 60 80 100 120 140

Complement C3

Inter-alpha-trypsin inhibitor heavy chain H4
Inter-alpha-trypsin inhibitor heavy chain H2
Plasminogen

Inter-alpha-trypsin inhibitor heavy chain H1

Serum albumin

# of peptides, O-glycosylated proteins

Alpha-2-macroglobulin

Fibronectin

Complement C1s subcomponent

N-acetylmuramoyl-L-alanine amidase

Plasma protease C1 inhibitor

Prothrombin

C4b-binding protein alpha chain

Coagulation factor XII

Complement C1r subcomponent — - —
Ig delta chain C region
Apolipoprotein F
Complement component C7

Ig muchain C region e ———
Inter-alpha-trypsin inhibitor heavy chain H3  e—

Histidine-rich glycoprotein

Complement component C9

Alpha-2-HS-glycoprotein

Protein AMBP

Ig gamma-1 chain C region

Alpha-1-antitrypsin

Plasma kallikrein

Vitronectin

Apolipoprotein A-l

Vitamin K-dependent protein S

Serotransferrin

Apolipoprotein E

von Willebrand factor

Proteoglycan 4

W # of peptides, other proteins

Enrichment of O-glycoproteins from human serum. Human serum was treated with SialEXO and incubated with the GlycOCATCH resin. The eluted
proteins were denatured, reduced, alkylated and trypsin digested. Peptides were analyzed using RP-LC-MS/MS, and searched against the Swiss Prot
database. Identified O-glycosylated proteins and other proteins with >12 matching peptides and a MASCOT score > 200 are listed.
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Anti-FabRICATOR®

FabRICATOR® (E¥ %) D H

Anti-FabRICATOR (Anti-IdeS) (. B¥3RT& 5FabRICATOR (ldeS) Z#®HT By ¥RU s/ a—FIL

AT, 774=714—FR&H.

EFFoE - 7747 4—FKHR, o074 VEEHRFKD3ID

DRA THERIRWNEEZITES., Anti-FabRICATOR(E, "z X4 > TRY FPELISA7 YA T
ldeSZBRHT S -HICERAT S EMNAIRETT,

Detects the FabRICATOR
(IdeS) enzyme

% Source: goat

@ Polyclonal

Concentrations ranging
from 0.5mg/ml to 4mg/ml

Anti-FabRICATOR®
Affinity Purified

Anti-FabRICATOR®

Affinity Purified Biotin Conjugated

Anti-FabRICATOR®
Protein G Purified

Anti-FabRICATOR® Affinity Purified®/\74+—<> X

Anti-FabRICATORV)—X(&, BBETHD
FabRICATOR (ldeS)m#& H 1= # Bk 7 5 3¢
T 9 ., Anti-FabRICATOR Protein G
Purified & tE #& L T, Anti-FabRICATOR
Affinity Purifiedld 2 &R TH 2
FabRICATORIZR L TCEWHEMMEEZRT
CENRERINFELEZ, SRIEYVRAYTF
ELISAIC&K > TEEBAE L. Z (L FabRl

CATORZ#EE&SE DRIIZTL —h%E Anti-
FabRICATOR Protein G PurifiedE =%
Anti-FabRICATOR Affinity Purified ©
I—bFq T dAETIThNELE,
* /= . biotinylated Anti-FabRICATOR
Affinity PurifiedlZ Z kI AELTER
Eh. HRPEH AN TRFESVIZEST
mEINFELE,

ELISA OD

——— Affinity / Affinity

. Protein G / Affinity

s 2 w» - © -
8 3 & 8 & & = ¥ «
5 QI =

ng/ml FabRICATOR

1000

Performance of Anti-FabRICATOR Affinity Purified. To display the difference in performance between the Anti-FabRICATOR Protein G Purified and

the Anti-FabRICATOR Affinity Purified, wells were coated with either Anti-FabRICATOR Protein G Purified or Anti-FabRICATOR Affinity Purified at 2 pg/ml.
The FabRICATOR enzyme was added in dilutions from 1pg/ml to 1 ng/ml. Anti-FabRICATOR Affinity Purified Biotin Conjugated was then added at 1 pg/ml.
HRP-Streptavidin was added in a 1:2000 dilution, followed by visualization using ABTS.

Anti-FabRICATOR®

PRODUCT
Anti-FabRICATOR Affinity Purified

Anti-FabRICATOR Affinity Purified, Biotin Conjugated

Anti-FabRICATOR Protein G Purified

50

DESCRIPTION

Frozen solution of 0.1 ml, concentration 1 mg/ml

Frozen solution of 0.1 ml, concentration 4 mg/ml

Frozen solution of 0.1 ml, concentration 0.5 mg/ml

1D
A3-AF2-010
A3-AF3-005

A3-AF1-010



Legal and Disclaimers

All rights reserved. Genovis products may
be covered by one or more patents, trademarks
and copyrights owned or controlled by
Genovis AB. For more information about
commercial rights, please contact the
Genovis team at licensing@genovis.com.
Genovis products are intended for research
use only. They are not intended to be used
for therapeutic or diagnostic purposes in
humans or animals. All goods and services are
sold subject to Genovis’ General Terms and
Conditions of Sale.

FabRICATOR®

This product is provided under an exclusive
world-wide intellectual property license from
Hansa Biopharma AB derived from international
publication WO03051914, including granted US
Patent No US 7,666,582 and granted European
Patent No 1458861. The license encompasses
IdeS from Streptococcus pyogenes for
biotechnical industrial applications which are
neither therapeutic nor diagnostic, other than
the following exception which is included
within the license: digesting IgG in vitro in
clinical samples for diagnostic purposes.

POROS? included in FabRICATOR®HPLC
This product is provided under an intellectual
property license from Life Technologies
Corporation. The transfer of this product is
conditioned on the buyer using the purchased
product solely in research or for analytical
testing during manufacturing, all conducted

by the buyer, excluding contract research or
any fee for service research, and the buyer
must not (1) use this product or its components
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for (a) diagnostic, therapeutic or prophylactic
purposes; (b) testing, analysis or screening
services, or information in return for compen-
sation on a per-test basis; and/or (c) sell or
transfer this product or its components for
resale, whether or not resold for use in research.
For information on purchasing a license to this
product for purposes other than as described
above, contact Thermo Fisher Scientific, 5826
Newton Drive, Carlsbad, CA 92008 USA or
outlicensing@thermofisher.com. The trademark
POROS® trademark is the property of Life
Technologies Corporation.

FabRICATOR® MagIC

The trademarks Thermo Scientific™, KingFisher™
and BindIt™ are the property of Thermo Fisher
Scientific Inc. and its subsidiaries.

SiteClick™ included in GlyCLICK®

This product is provided under an intellectual
property license from Life Technologies
Corporation. The transfer of this product is
conditioned on the buyer using the purchased
product solely in research conducted by the
buyer, excluding contract research or any

fee for service research, and the buyer must
not (1) use this product or its components

for (a) diagnostic, therapeutic or prophylactic
purposes; (b) testing, analysis or screening
services, or information in return for compen-
sation on a per-test basis; or (c) manufacturing
or quality assurance or quality control, and/or
(2) sell or transfer this product or its compo-
nents for resale, whether or not resold for use
in research. For information on purchasing a
license to this product for purposes other than

TEL :(06) 6231-6146

Legal and Disclaimers

as described above, contact Life Technologies

Corporation, 5781 Van Allen Way, Carlsbad, CA
92008 USA or outlicensing@thermofisher.com.

The trademark SiteClick™ is the property of Life
Technologies Corporation.

Linker-toxin Payloads included in GlyCLICK®
This product is provided under an intellectual
property license from Glykos Finland Itd.

The transfer of this product is conditioned on
the buyer using the purchased product solely
in research conducted by the buyer. The buyer
must not (1) use this product or its components
for (a) diagnostic, therapeutic or prophylactic
purposes; or (b) manufacturing or quality
assurance or quality control, and/or (2) sell or
transfer this product or its components for
resale, whether or not resold for use in research.

CaptureSelect™

Thermo Scientific” CaptureSelec™ resin from
Thermo Fisher Scientific Inc. and its subsidiaries.
Thermo Scientific and CaptureSelect are
trademarks of Thermo Fisher Scientific Inc.
and its subsidiaries.

TransGLYCIT™
TransGLYCIT contains a technology licensed
from GlycoT Therapeutics, LLC.

Immobilized PNGase F Denaturing
RapiGest™ SF Surfactant from Waters
Corporation is included in Immobilized
PNGaseF Denaturing. RapiGest™ is a
trademark of Waters Corporation.

© Genovis AB

Mail : info@shigematsu-bio.com
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