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200 Antibody glycans and ADCC activity

1 *NINVOPHIPCVINOI (IDPOUBJOTIBIHIZDPTZIBUJPOITIUF]
BUISFTIEVFI"* TOIOSFTIEVFIOODOOCJOIUNFD " DISFHIPOIL*U
DPOTIEFSBCIZIBGGFDUTIV I FIUZQFIBOEIDPNCJOBUIPOIPGIHIZDBOT!
BEEFEICZIVIFIFYQSFTTIPOI IPTU 115 I FIHIZDBOJOIU I FI
BOWCPEZLJTINBJOIZIDPNQPTFEIPGCI pWFINPOPTBDD I BSJEFTLL
HBIBDUPTFIC (BNDIINBOOPTFLO - BOOIIGVDPTFIO™VDIX
/' BDFUZIHIVDPTBNJOFII (lID/**DIIBOEL/ IBDFUZIOFVSBNJOJD]
BDJEID/ZFV/""DIIIX 1D II6PSNIEIWFSTFIHIZDBOITUSVDUVSFTL
UISPVHIIUITFISIDPNQIFYIWOLTI/ZVNFSPVTISFQPSUTE 1 BWFI
TVHHFTUFEIUIBUIHIZDBOITUSVDUVSFTIBOED"*%$$IBDUWIZ!
1 BWFLJNQPSUBOUIFGGFDUTIPOIBOWCPEZIESVHTI ™ PSIFYBNQIF
DPSFI* VDOV IFIHNZDBOITUSVDUVSFISFEVDFTIBOUICPEZ]
CJOEJOHIUP] * DISFDFQUPSI***BIDPNQBSFEIUPI*H (LU IBU!
JBDLI ™ VDI X 1JD 11SFEVDFTI**%$$BDUWIZ 1707 DPOUSBTUL
JODSFBTJOHIUIFIBNPVOULPEICITFDUJOHI (liD/**DI 1 BTICFFQI
SFQPSUFETUPIFO I BODFT **%$$1BDUWIUZ 71 - PSFPWFSTI*H (0
XJUTTUFSNJOBIT (BICFY 1ICIUTIBI 1IJH I FSIBG6JOJUZIGPS] ™ DI
SFDFQUPSI***BICFDBVTFU I FLUFSNJOBIII (BIJFO 1 BODFTI* " %$$!



Or?200r 0000 O 00N € 0000dz

BDUIWILZ ™

1 51F"D3IDPIVNOIDBOIBOBIZ[FIDPNQPOFOUTICBTFEIPOL
UIF""%$$IBDUIMIUZIPGIBOIBOVICPEZIS I FIDPIVNOIDPOUBIOT!
BID 1SPNBUPHSBQ 1DI TFQBSBUIPOIBHFOUIJOL X 1JD 17 * D3I *++B]
JTIpYFEIPOLU I FITVSGBDFIPGIBIDBSSIFSIX 1D IINIFBOTIU I BUU I F:
BOUJCPEZINPIFDVIFTIDBOICFI TFQBSBUFEICZIEJGFSFODFT1JO!
B6pONZ ™18 1 FOIFYBNIOJOH:U I FISFIBUIPOT IQICFUXFFOIU I T
TUSPOHIBOEIXFBL**%$$ BDUWIIFTIEFSMFEIGSPNIBOWCPEZ!
TFQBSBUPOICZIU I F1* D3IDPIVNOIBOEL I FISIHIZDBOITUSVDUVSF
UIFINFUIPEIVTFELITIUPI TFQBSBUFIBOIBOUICPEZ] VTIOHIBO!
*D3IDPIVNOIIGPHIPXFEICZITBDD I BSIEFID 1BJOIFYDITIPOL
VTIOHIFO[ZNBUIDIEJHFTUPOIPSIIBCFIIOHIBOEINFBTVSFNFOU
CZI-$1 - 417) PXFWFSIIUITIEGPDVILUPITVEpDIFOUIZIDPOPSNE
UIFIBTTPDIBUIPOICFUXFFOI TFQBSBUIPOICZIU I FT * D3IDPIVNOL
BOEIUIF] ™ DJHIZDBOI CFDBVTFIDPNQUIDBUFEIQSFUSFBUNIFOULIT!
OFDFTTBSZICFGPSFIU I FIHIZDBOLJTIFYDITFEIBOEI NFBTVSFE!
VTIOHIUIFTFINFUIPETIS I FSF6PSFIU I FIFTUBCIT I NFOUIPGIB!
OFXIBOBIZUIDBI NIFU I PE1U I BUIDBOIBOBIZ [F1U I FIEJSFSFODFT!
JOIU I FIHIZDBOITUSVDUVSFIPEIU I FBOUICPEZITFQBSBUFEICZIVIF!
" D3IDPIVNONTIEFTISBCIF!

30 FcR-MS analysis

1 -$0 - 41BOBIZTITIPG1JOUBDUIQSPUFIOTICIOUBDUIQSPUFIO!
BOBIZTITIUTIXJEFIZIVTFEPID 1 BSBDUFSI[FIQSPUFIOT *0UBDLL
QSPUFJOIBOBIZTITIITIBIUFD 1 OJRVFIUIBULITIVTFELUPI FWBIVBUF]
UITFINPIFDVIBSIXFIH 1UPGBIQSPUFIOICZITVCKFDUJOHIBIQSPUFIO]
NPIFDVIFIUPINBTTITQFDUSPNFUSZIJOTIUTIPSIHIOBII TUBUFL
XU TPVUIQSPUFBTFIUSFBUNFOUIIS I FSFGPSFILIULITIQPTTICHFIUP]
DPOpPSNIVIFINPIFDVIBSIXFIH 1V1JOIBITUBUFIX I FSFIBIHIIZDBO]
JTICPVOEIUPIBOIBOVCPEZIBOEIFWBIVBUFIBIDPNQIFYIX I FSF]
UXPIHIZDBOTIBSFICPVOEIPIPOFIBOWCPEZINPIFDVIF!

1 *ONTITUVEZIIXFIEFWFIPQFEIBIUFD 10JRVFIDBQBCIFIPEI

BOBIZ [JOHIU I FIHIZDPGPSNITI PG * D3ITFQBSBUFEIBOUWCPEIFT!
CZIQFSGPSNJOHIBOJOUBDUIQSPUFJOIBOBIZTITIPGIBOVCPEIFTE
VTIOHI" D3I - 4[0Fig.20l

0 10 Determination of the liquid chromatography
conditions

1 SIFIFIVUPOIDPOEIWPOTIGPSIU I FIBOWCPEIFTIX 1 FOIVTIOH!
BOI " D3IDPIVNOIXFSFIFYBNJOFE*01 * D3IDPIVNOTIINBOZ!
BOUJCPEJFTIBETPSCIUPI * D3I *+*BI X 1 FOIUI F1Q) IITIDIPTFIUP!
OFVUSBIIEQ) 1000rDI0IIBOEIFIVUFIVOEFSIBDIEIDI DPOEJWPOT!
0Q)10M0r0I00NS 1 FSFGPSFI Q) THSBEIFOUIFIVUIPOI XU ITUXPT
TPIVWPOTIPGIWBSZIOHIQ) LITIVTVBINZIVTFEII $IUSBUFICVEGFST!
XJUTBIXJEFICVE6FSIOHIDBQBDIUZIJONU I FIBCPWFIQ) [SBOHF!
BSFITVIUBCIFIFIVFOUTIICVUIU I FZVTFIPE OPOWPYBUIIFI TBIUTIIO!
—$[ _ 41SFEVDFTIUIFIWPIBUIUZIPEIU I FLTPIWFOUILSFTVIUJOH?
JOIQPPSIJPOJ[BUWPOIEVSIOHIFIFDUSPTQSBZIIPOI[BUWPOI0&4*!
EFQPTIUPOIPOIUIFIJPOITPVSDFIIBOEIIFBETIUPI DIPHHIOH!
PGIUIFIDBQINBSZII*OIU LITITUVEZIIBNNPOJVNIBDFUBUF!
XBTIJOWFTUIJHBUFEIBTIBIWPIBUMFI CVGGFS1JO1U I FISFRVISFE!
Q) ISBOHFII**6UFSIDPOTIEFSIOHIU I F1JOUSPEVDUIPOIPEIUNFI
TBNQIFLJOUPTUIFT — 4JFRVIQNFOUIBOEZU I FICVGGFSI SBOHFL PG
BN NPOJVNIBDFUBUFIIHSBEJFOUIDPOEJWPOTICBTFEIPOIUXP!
TPIVUIPOTIPGIOOIN - IBNNPOJVNIBDFUBUFIIQ) I0IOIBOE]
Q)IDIDIXFSFITFUIS IFITBNQIFIXBTI6 7IEFUFDUFEL D000
ONUDIBUIBI qPX[SBUFIPGI 0IOIBOEL DIDIN-ONJOIVTIOHI DOIXKH!
USBTUV[VNBCII) FSDFQUIOT%BJID 1 714BOLZPII5PLZPI+BQBOM!
0Figs.3BICOI*0IBEEJWPOIBOBIZTITIJOIDIUSBUFICVEEFSIIQ) !
OI0CBOELQ) [0IOOIXBTIQFSEPSNFEIGPSIDPNQBSITPOIIFig. 3D
4JNJIBSIQFBLTIUPIUNPTFIGPSIUNFIDJUSBUFICVG6FSI XFSFI
PCUBJOFEIX 1FOIBNNPOJVNIBDFUBUFI XBTIVTFEIICVUIU I FSF!
XBTIBIEFDSFBTFIJOIQFBLISFTPIVUIPOIDPNQBSFEIUPIUIFI
DIUSBUFICVGGFS!

"D3IDPIVNO
*HC /BUIWFI_ 4

%FDPOWPIVUFEL - 4 &YUSBDUFEINBTTID ISPNBUPHSBN

“HT 1 8PSLAPXIPCUIFI"D3 _ 41BOBIZTIT

ag



TOSOH Research & Technology Review Vol.660 20220

¢ Bdz
=
©
& om
=}
o
e
@
i
ni] oo
¢ Cdz
- OO0
©
j4]
N ~
= 0O
o
e
@
i
il 0o
 CD
g oo
4]
N
5 oo
e
@
0
il 0o

oo oo og
oo oo od
oo oo od

3FUFOWPOINFts NJOY

¢ Bdz "IPXISBUFIDIIN - NJOIXIIBNNPOIVNIBDFUBUF!
€ Cdz "IPXISBUFIOIDIN - NJOIXJUIZBNNPOJVNIBDFUBUF!
C Doz " IPXISBUFIOIOIN- ¢ NJOIXU HITPEIVNIDIUSBUF

Fig.00 1 $1SPNBUPHSBQ 1DIQSPGNFIPEIUSBTUV [VNBCIVTIOHIU I F1* D3IDPIVNO

0 20 Investigation of MS measurement conditions
1 5I1FI-$[ - 4INFBTVSFNFOUIDPOEJWJPOTIXFSFIUIFO!
FYBNJOFEII4BNQIFTIXFSFIFIVUFEIXJUITOOIXKHIPE
USBTUV[VNBCIVTIOHIBOI*"'$26*5:161-%$1) IDIBTTICIP]
OU8BUFSTI] - JIGPSEIT - **1164**0IBUIBICIPXISBUFIPGIDIOD
N -0ONJOIGPMPXFEICZINBTTITQFDUSPNFUSZIIS IFINBTTL
TQFDUSPNFUFSIXBTINFBTVSFEIJOIUI FIQPTJUWWFIJPOINPEF]
VTJOHIBIOFWPL (1941 25PGII8BUFSTIN - BTTITQFDUSPNFUSZ]
QFSGPSNFEIBGUFSIBNNPOJVNIBDFUBUFL FIVUIPOISFWFBIFE]
UIBUZUIFINBTTITQFDUSBICFDBNFITNPPUIIIJOEJDBUJOH!
HPXISFTPIVUWPOIIS I FSFGPSFIIDPOGISNJOHIU I FIEJG6FSFODF]
CFUXFFOQ! " DIHNZDBOTI XBTIEJGCIDVIVICFDBVTFIU I FZIDPVIEL
OPUICFITFQBSBUFELDFig.4B0II5 1JTIXBTIQSFTVNFEIUPICFI
EVFIUPLUIFIEFDSFBTFIJOITFOTIUWIUZIDBVTFEICZIUNFIIP X
WPHBUJINUZIPGIUI FIBRVFPVTITPIWFOUIBOEIBIEFDSFBTFIJOL
NBTTISFTPIVUWPOIEVFIUPIDPNQFUUIPOICZIVIFIBNNPOJVINI
BEEJWPOIJPOIGPSIU I FIQSPUPOIBEEJWPOIIPOIUPI CFIEFUFDUFED
EVSIOHIJPOJ[BUIPOIJOIBUIU I FI&4*I TUBHFIISPITPIWFIUI FTF
QSPCIFNTIIXFIFYBNJOFEIX I FUIFSITFOTIUWIUZIDPVIEICFL
JNQSPWFEICZIBEEJOHIBOIPSHBOJDITPIWFOUBOEIGPSNJDIBDIE!
JOIBIQPTUIDPNVNOIVTIOHIBINBLFVQIQVNQII5PIFOTVSH
UIBUZUIFITPIWFOUTI XFSFIUIPSPVH INZINJYFEIUPHFUI FSITIU I FD

go

gPXIQBUITXBTIDPOOFDUFEIVTIOHIBIOPOINFUBIITUBUDINJYFS]
0(-J4DJFODFII5PLZPII+BQBOIII 8 1 FOIUOOIBDFUPOIUSINF]
DPOUBJOJOHIOIOOIGPSNJDIBDIEIXBTIVTFEIBTIBOIBEEJUIPOBIL
TPIWFOUIBOEIBEEFELBUIBIWPNVNFIPGIODIWOWOI XU IZUTF]
-$IFIVBUFIBOUFSITFQBSBUJPOICZIUIFI "D3IDPIVNOIIUIF]
SFTPIVUWPOIPCIUIFI - 4ITQFDUSVNIINQSPWFEIBOEITFQBSBUIPOI
PGV T FITQFDUSVYNIEVFIUPIU I FIEJGFSFODFTIIOW I FL ™ DIHIZDBOT]
XBTIDPOGISNFEIIFig.4COII5 LITIINQSPWFNFOUIXBT!
QSFTVNFELUPICFLEVFIUPIUNI FIGBDUIU I BUIU I FIBEEJWPOIPGIBO]
PSHBOJDITPIWFOUIEFDSFBTFTIVIFLTVSGBDFIUFOTIPOIPGIU I Fl
FIVBUFIBOETJNQSPWFTIWPNBUIWUZID - PSFPWFSIIUIFIBEEJIPQOL
PGIGPSNJDIBDIEIJODSFBTFTIUIFITVQQIZIPGIQSPUPOTIIU I FSFCZ]
BUFWIBUJOHIU I F1JOqVFODFIPCEBN NPOJVNLIPOTL

0 30 Examination of analysis conditions
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Table [0 Glycostructures commonly found in mAbs

GIcNAc  Man Gal Fuc
Name and composition Classification Structure
Man5 .
0 H5N20 High mannose
GO Complex,
0 H3N4D nonfucosylated
GOF c o 1 tod
O H3N4F10 omplex, fucosylate
GlF
0 HAN4F10 Complex, fucosylated
G2F
lex, fi |
O H5N4F10 Complex, fucosylated
QIOFD Q@
ey
0I00FD 1 _
OrFd
= [00FD IR Ch
o
z DoFo
",Z 0I00FD @
N
£ 00000 ) (ChN Gy
£ oo @@ .
0oono g (@ a

0000o

0 -
oo oo

0o 0o

oo

00 o0 DO 00O 0O 00O OO

3FUFOWPOIWNFts NJOY

“JHI 1 &YUSBDUFEINBTTID ISPNBUPHSBNTIPCIUSBTUV[VNBC

ESVHIDPOKVHBUFTIC* %S T

0 10 Monoclonal antibody
1 S51FITBNQIFTIDPOUBJOFEIDOIXHIFBD 1TPEISIUVYINBCI
03JUVYBOIl ; FOZBLVI , PHZPII5PLZPII+BQBOIIBOE!
UPDJWLVNBCIO"*DUFNSBI$ 1 VHBII 1 IBSNBDFVUIDBIII 5PLZPI
+BQBOOII5 I FIBOBHZTFTI XFSFIQFSCPSNFEIVOEFSIUIFL
TBNFIDPOEJWPOTIEFTDSICFEIJOI4FDUPOINIS IFIN'*CT!
NBTTFTIXFSFIDBIDVIBUFEIVTIOHIU I FIQVCINT I FEIBNJOPI
BDJEITFRVFODFIJOGPSNBUIPOIJONU I F1%SVHI#BOL""1BOE!
UIFOIVIFIBOBIZTFTIXFSFIQFSGPSNFEIIFig.70014INJIBS!
UPZUSBTUV[VNBCIIFO IBODFEI"*%$$! BDUIWUZIEVFIUPL * VDI

go

EFGIDJIFODZIBOEIJODSFBTFEIUFSNIOBII (BILIFWFNTI XFSFL
DPOPSNFELX LD IITIPXFEU I BUUIITINFUIPENTIBQQINDBCIF]
UPIDPNNPOIN**CT]

0 20 Antibody-drug conjugates
1 ""0IBOUICPEZIESVHIDPOKVHBUFID**%$01JTIBINPOPDIPOBI!
BOUJCPEZIDPWBIIFOUIZZ DPOKVHBUFEIIDPNQIFYFEIIUPIBITNBII
NPIFDVIFIESVHIVTIOHIBO™ **%$TIIOLFS 15 I FITBNQIFT!
XFSFINFBTVSFEIBOEIBOBIZ[FEIVTJOHIUSBTUV[VNBCI
FNUBOTIOFID , BEDZIBIIS 1 VHBII 1 1BSNBDFVUIDBIOIVOEFS!
Ul FITBNFIDPOEJWPOTIEFTDSICFELJOI4FDUWPOITI<O>I0Fig. 801
5SBTUV[VNBCIFNUBOTJOFI IBEIOrIO0INPIFDVIFTIPE
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“JHI 1 &YUSBDUFEINBTTIDISPNBUPHSBNT

% _ I0JCPVOEIUPIUIFIBNJOPIHSPVQTIPGIIZTIOFISFTIEVFTL
CFDBVTFIUSBTUV[VNBCIBEETIBINFBOIPGIOIOIDZUPUPYJD!
FNUBOTIOFTID% - [O0IISTFI67IDISPNBUPHSBNIT IPXTIBL
TJOHIFITNPPUITIQFBLIOFiIg.8BIIBOEIUI FINBTTITQFDUSVNI
TIPXTCUIBUIOFIHICPSIOHINVIVIQIZID IBSHFEIJPOTIXFSFI
EFUFDUFEIDPNQBSFELUPIUSBTUV[VNBCIOFigs.8CIDIIIX 1D 1]
TVHHFTUTIUIBUIWBSIBUWPOTZIOIU I FIBEEJUWJPOBILOVNCFSTIPE
% _ [OINPIFDVIFTIDBOICFIEFUFDUFELLS I FIEFDPOWPHVUIPOI
BOBIZTITIEFUFDUFELUSBTUV [VNBCIXW 1D rIIBEEJWPOBIN% _ [
NPIFDVIFTLOFig.8EII&YUSBDUJPOID I SPNBUPHSBNTIPGIU L F]
EJ66FSFOUIHIZDBOIINOLBHFTIDCO 0O L (00" IBOE!
(0°0CET00JOIUIFIBOWCPEZIXIUIIUXPI% - I0IBEEIWPOT!
TIPXFEIVIBUIFIVUPOLITIPXFEIXJU1IFBD 1TUFSNJOBIT (BIL
BEEJWPOIFWFOIX1FO1% - IDIXBTIBEEFEIS HITIJOEIDBUFTL
UIBUIUIFIBOUCPEZI" %$$IBDUIWIVZIXBTITINIIBSIUP]
USBTUV[VNBCLIFig.8FO&YUSBDUPOLD I SPNBUPHSBNTIPG
BOUCPEIFTIXJILUIFITBNFIHIZDBOIWOLBHFIOCO =0 (O™
CVUIXIUITEJG6FSFOUIOVNCFSTIPGI% - [OIBEEJWPOTLT I PXFEL
UIBUIFIVUPOLTIPXFEIBTIVI FIOVNCFSIPGI% - [0IBEEJWPOTI
JODSFBTFELIFig.8601I5 NITLTIDPOTITUFOUI XU I TUVEIFTE
XTFSFIUSBTUV[VNBCIBOELUTIBOUWCPEZIESVHIDPNQIFYFT!

XFSFINFBTVSFELJO! " D3IDPIVNOTIIS I FZIBITPIT I PXFEI I B
ESVHICIOEJOHIEFIBZFEIU I FIFIVUIIPOIQFBL ™ 115 IFI " %$$!
NFD IBOJTNIPGIBDUIPOIJOIUSBTUV[VNBCIFNUBOTIOF1ITE
UIPVH IVIUPIPSIHIOBUFIGSPNIU I F2 * DISFHIPOIPGIUSBTUV [VNBCI
) PXFWFSIIPVSI6JOEJOHTITVHHFTUIU I BUIBOUJCPEZICPVOEI
% - [0JNBZIINQSPWFIU 1 FIB6pOIUZIP6 BOUICPEIFTIGRS] " D3I
—

50 Summary

4 SPIOWFTWHBUFU I FISFIBWPOT 1IQICFUXFFOWN I FITFQBSBUIPO]
PCIBOWCPEJFTIPO I FI™ DIIDPIVNOIBOEL I FIHIZDBOITUSVDUVSF]
UPICFICPVOEIBIOFXIBOBIZUWDBIINFU I PELXBTIDSFBUFELUIBU!
VTFEIBINBTTITQFDUSPNFUFSIDPVQIFEIEJSFDUIZIUPIBOI * D3L
DPIVNOI

4 ""IOPWFII™ D3I - 4IBOBIZTITIUFD I OJRVFIXBTIDSFBUFEIVTIOH]
BIWPNBUMNFCICVG6FSIBOEICZIBEEJOHIPSHBOJDI TPIWFOUTIBOEL
6PSNJDIBDJEIUPIUIFLQPTUIDPIVNOIIS I FOIEFUFSNJOBUIPOTL
PCIDPNINFSDIBNIZIBWBJIBCIFIBOUJICPEZIESVHTI XFSFI
VOEFSUBLFO!

4 SHTINFUIPEIDBOICFIVTFELIOIU I FIRVBINUZIDPOUSPII PG
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0 aO Chromatographic profile using the FcR column,

0 bO Mass spectrum m{ z 200014000,

[ ¢ Mass spectrum m{z 300003500,

0 dO Deconvoluted mass spectrum,

[ e[ Extracted mass chromatograms when two DMU 1 are bound,
O fO Extracted mass chromatograms for GOF1GOF

*JHI O FcRIMS analysis of trastuzumab emtansine
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