(A4 )

I EAER

WFFERRJERRIEA

WHFERASEH 4 &

e i K4

£ ok #OH
Sy FRRFSE

BRI AR
A ZERR R Y

Pl ek K4

GAR LTI

PsEiRE A

[16am0301023h0002]
k2 9% 5H29H

Wk 2 8 AR FE G AF ZEBA & K R o

(FIARRE) S /S A A S A AR BB e
(J& #E) Basic Science and Platform Technology Program for Innovative Biological
Medicine

(AAEE) K2 2™ E A FER G OFEH O S EERE(L D 7o 8 ORET - Hil1H - & B
AT DOB%E
(9% F&) Development of a glycosylation analysis and control system to manufacture

functionalized glycoprotein products

(HAGE) AN RFEENBRET SRR EMER SR #Bd% g T
(F %) Nana Kawasaki, Professor, Graduate School of Medical Life Science,

Public University Corporation Yokohama City University

PR 284 1T H ~ Fp2943 H 31 H
(AAGE) WFERHE MOV BhFESIREIEMAT S A 7 A, FESHILEE &%, LR A
b A7 &, GURKESHEIE - EERRWRE/R Y VIV — AN =T 22—V g
VRV AT LD RS
#¢  7&) Research managing. Development of an automated qualitative method for the
analysis of glycosylation, a relative quantitation method for glycosylation, an
automated system for process development, and a single use perfusion culture

system capable of glycosylation control in mAb production

(AAEE) ANRFFENE TN R PR B E R A ge R 2% i 5
(¥ FE) Nana Kawasaki, Professor, Graduate School of Medical Life Science,
Public University Corporation Yokohama City University

(AAGE) PUABESHHIE « FHEA AR/ L /N —AR—T 20—V 3 VRV A
7 LDOB%E

(3% §k) Development of a single use perfusion culture system capable of glycosylation



control in mAb production
WP FEBA T HH 2 3 (AAGE) AMENE ARG RAmMPP P IRIME HEHE % 85
ArE &%k K4 @ (3% F&) Jeorge Goto, Board of directors’ meeting, Kihara Memorial Yokohama
Foundation

I FROME (RIEHERE)

TERRAREEMLI AT A0OBRE — BX7F NigHE G-TIP
W& 237 B D LC/NS T, 37T 5 7 F FROWMBIAIEEIZ L DA A Al 28T 2729,

PERTTF RORMENVLETH D, 77774 Mh—Rr, V7 F o BUKMERAEEREERZ ENHvB R
DI EY TR TE RN & BUIEIERI )00 2 &R EOMER B o 72, NN K OUK
H&2E D (RERTINLRYSE) O 2 0—71%, Empore™ C18 disk 23 FH &7z Stage Tip (AHT 27 / &) @
FElicev e — 2k 2 J8E U 77 cellulose—C18 Stage Tip ZBEFE L7-, ZHuz kv, mERZ o
JED N T DRET T R AR, ERFEICIRENE T D Z E 3 AlRe L e o7, AR S (H
W77 7 A) &, Wk L2 ERBICIN T L, G-TIP OfEin4 TG & Bga L=,

PVES{LLREBIE DS

MS (2 LB ER T, BERNBERNIZEEDE 250N RN TH DS, FXTF ROERTIL,
AB)—EDENERTF PN TONFEEDE ZFRT 201 XRETH Y . MS 2R+ 2 2 LiT# L
ST, JNEEHIE, # LWNEEEYE G-TAG ZBA%s L7z, HUA Y-mAb %3250« 7L¥/(ktk, RU T
ML, GTIPICEWERTF RERME LT, = K7V av X —8 Fl, F2, F3IZXVEHA Y
L. BIEARMD GleNAe 1 3 EE L7Ie_XT7F K (G-TAG) %137, & HIZ, G-TAG & 7= Hiifhis
DOEEYE G-TAQ B L7-,G-TAG ZWIZ¥HEME & LT .Y-m\b OFEES T A a7 4— A% 10-500 fmol
DOHEFTERTE 1, 4%, FURERELOMEFM, PAT Y —/b, WEREE~OIGHRERFIN D,

B EE SR S AR IR DBRSE

JINES H1% N AEGRIESHER <7 F ROXTF REF, FESFREAAIE, HESHE 2 B B AT~ 2 7k
ZBA%E LTz, ZDOHIETIE, G-TAGC M OTORELTF R LC IRHEN T 5 Z & 2R LT, RP-
LC/MS/MS 128 % TTORENTF RORFFMZHET 5, £/o, TOWRTF ROT Y H—%—D m/z
Z X7 F RiGleNAe DEE II~FY —A T BEFAANF VIV VTR, T4HF~F Y —AD
BREROBEMSEZNEST 22 L THET 2, ZORFRHE n2z ZHWTER LIZIEXTTF FoA 7
—Ya U A NETTIZ LC/MS/MS Z1T79 Z &1k, ZhRAMITHEETF KD product ion scan 2355
N5 Lot BIE, #HEANSL (CHEH) KOWMBEZEEAS (ThermoFisher Scientific) & i
LT, BEfbOT=ODOT 07T LEERTTH 5,

PG EI - SEATRRARY VN a—RR—T 2 — Vg VRV AT LADR%

BRIBIE D D7 NV—7 (RIFME) 13 F 7 A X~ 7RSO R L0 2 A 1, 10 FED E
R S 2 it UTm, FEAE ST R T R X< IS DU CREIR TR CHESSMRIT 217 - 72 55 5. Kk & 70 6
RO RN T AV AT RE LI, HEEEEICT ST D TR A —2ORE{bEz et Lz, et L Tnd

2



THREART A—=ZIZBWT, FURBBRIMARIEIL Y 76%mWHONRMRTE, £, ZOTRERT R
—HTHRLIE B RNy TDHH 2 Ny FTHIFEYOFEH T 0 7 7 A VBRI LFED B, ED 3 3y
FNZOWTIIIT R T 5, BIEFELD I NV—T (BENAF VY —F 7 > R 7 T A) 1, ALRENR
FTA =KX= L L, 1L HFED WAVE o v VN a—RAEgil 2 W o "—T7 o — U g VR ES
FEh U7z, AREFEWIRIX 20 AE T, 28— 7 22— 3 R oAMEIE 8 X106 cells/mL LA % #EFF L7-,
1HEaH7=0 1 HH72 0 OFUREFEREN 6 pgll ETHLZ L 2R L, BT 1 7 7 A WX TR/ NT X
— X Db ZBRET LTV D LD &l EIT> T D,

Development of an automated system for process development —A glycopeptide enrichment tool G-TIP
Glycopeptides from glycoprotein digests should be enriched before performing LC/MS to avoid ion suppression by
coexisting peptides and excess reagents. Graphitized carbon, lectins, and HILIC are often used for glycopeptide
enrichment; however, some problems in the enrichment step need to be resolved, such as the time-consuming
process and incapability for enrichment of a small amount of glycopeptides. Prof. Kawasaki and Dr. Ohta
(Yokohama City University) developed Cellulose-C18 Stage Tip in which cellulose is packed on an EmporeTM
C18 disk (C-TIP, Nikkyo Technos ). The tip enables easy and rapid glycopeptide enrichment from a small quantity
of tryptic digests. Dr. Usui was successful in optimizing Stage Tip for distribution and marketed it under the trade
name G-TIP.

Development of a relative quantitation method for glycosylation

Stable isotope-labeled internal standards are generally used for quantitation with MS. However, the quantitation of
glycopeptides is difficult because of the arduousness in preparing internal standards for heterogeneous
glycopeptides. Prof. Kawasaki and Dr. Ohta developed a new internal standard named G-TAG. An antibody, Y
mADb, was digested with trypsin, and glycopeptides were enriched using G-TIP. The glycopeptides were treated
with endoglycosidase F1, F2, and F3 to release the glycans, and GIcNAc-modified peptides (G-TAG) were
obtained. They also developed a novel quantitative method for antibody glycopeptides using G-TAG (G-TAQ:
quantitation using G-TAG). Using G-TAQ, each glycoform was successfully determined within a range of 10-500

fmol.

Development of an automated qualitative method for the analysis of glycosylation

Prof. Kawasaki and Dr. Ohta developed a novel automated qualitative method for the analysis of N-glycosylated
peptides using LC/MS/MS. This method allows determining the peptide sequence, glycosylation site, and glycan
structure. This method uses G-TAG, whose retention time (RT) in LC/MS is close to that of the native
glycopeptide. The inclusion list of the native glycopeptide m/z can be prepared by adding the m/z values of Hex,
HexNAc, and dHex to the m/z value of G-TAG. Using the estimated RT and inclusion list for LC/MS/MS, the
product ion spectra of native glycopeptides were effectively acquired. Based on this scheme, Prof. Kawasaki, Dr.
Ohta, Dr. Yokoi (Mitsui Knowledge Industry Co., Ltd.), and Dr. Okada (ThermoFisher Scientific) are writing a

program for the automated qualitative analysis of glycopeptides.



Development of a single use perfusion culture system capable of glycosylation control in mAb production

Dr. Kenji Goto’s group (Kihara) changed the trastuzumab culture methods that were set based on M17 and
examined the cultures under more than 10 culture conditions. The group obtained various modified sugar chains of
trastuzumab, and they continue to optimize parameters for culture conditions, which have an impact on sugar chain
modification. Under a certain culture condition, they confirmed that the expression level of trastuzumab was 76%
higher than M17. Dr. Hideyuki Goto’s group (Yokohama Bioresearch and Supply) also preliminarily confirmed that
sugar chains are equivalent in two of five batches produced under this culture condition. That group performed 1 L
scale perfusion culture in a single-use WAVE bag using parameters based on M18. During perfusion culture, the
culture period was 20 days, and the cell viability was >8 x 108 cells/mL. The group confirmed that the yield of

antibodies pg per cell per day was >6 and we will confirm whether the sugar chain is equivalent to M18.
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