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2．Antibody glycans and ADCC activity
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Fig.１　Ganeral structure of antibodies
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［2］Investigation of MS measurement conditions
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�� 5IJT� JNQSPWFNFOU� XBT�

QSFTVNFE�UP�CF�EVF�UP�UIF�GBDU�UIBU�UIF�BEEJUJPO�PG�BO�

PSHBOJD�TPMWFOU�EFDSFBTFT� UIF�TVSGBDF� UFOTJPO�PG� UIF�

FMVBUF�BOE�JNQSPWFT�WPMBUJMJUZ��.PSFPWFS
� UIF�BEEJUJPO�

PG�GPSNJD�BDJE�JODSFBTFT�UIF�TVQQMZ�PG�QSPUPOT
�UIFSFCZ�

BMMFWJBUJOH�UIF�JOqVFODF�PG�BNNPOJVN�JPOT�

［3］Examination of analysis conditions

ɹ8F�VTFE� UIF�NBTT�TQFDUSVN�BDRVJSFE� JO�4FDUJPO���

<�>�BOE�TIPXO� JO�Fig.4C� UP�QFSGPSN�B�EFDPOWPMVUJPO�

BOBMZTJT��5IF�QSPUFJO�DIBSBDUFSJ[BUJPO�TPGUXBSF�6/*'*�

	8BUFST
� BUUBDIFE� UP� UIF� EFWJDF�XBT� VTFE� GPS� UIF�

BOBMZTJT��5IF�BOUJCPEZ�NBTTFT� DBMDVMBUFE� GSPN� UIF�

QVCMJTIFE�BNJOP�BDJE�TFRVFODF� JOGPSNBUJPO� JO�%SVH�
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Fig.３ɹ$ISPNBUPHSBQIJD�QSPGJMF�PG�USBTUV[VNBC�VTJOH�UIF�'D3�DPMVNO

ʢBʣ'MPX�SBUF�����N- ʗ NJO�XJUI�BNNPOJVN�BDFUBUF

ʢCʣ'MPX�SBUF�����N- ʗ NJO�XJUI�BNNPOJVN�BDFUBUF

ʢDʣ'MPX�SBUF�����N- ʗ NJO�XJUI�TPEJVN�DJUSBUF
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TFBSDI� GPS�HMZDBOT� 	.BO�
�(�
�(�'
�(�'
�BOE�(�'
�

QSFTFOU�BU�MFWFMT�PG����PS�NPSF�VTJOH�BO�FYDJTFE�HMZDBO�

BOBMZTJT
�XIJDI�XBT�QFSGPSNFE�JO�BEWBODF�	Fig.5
��5IF�

HMZDBO�OBNFT�BOE�TUSVDUVSFT�VTFE� JO� UIJT� TUVEZ�BSF�

MJTUFE�JO�Table 1�

ɹ5IF�NBTT�UP�DIBSHF�SBUJP�	N �[ 
�JO�UIF�QPMZWBMFOU�JPO�

XBT�DBMDVMBUFE� GSPN�UIF�NBTT�PG�FBDI� MJOLFE�HMZDBO�

PCUBJOFE�GSPN�UIF�BOBMZTJT�SFTVMUT�BOE�B�DISPNBUPHSBN�

GPS� FBDI�FYUSBDUFE� JPO�XBT�HFOFSBUFE��5IFTF�XFSF�

PWFSMBJE� UP� HFOFSBUF� B� DISPNBUPHSBN� 	'D3�.4�

DISPNBUPHSBN
�SFGMFDUJOH�UIF�HMZDBO�DPOGPSNBUJPO�PG�

UIF�'D3�DPMVNO�TFQBSBUFE�BOUJCPEZ�	Fig.6
��*O�UIF�'D3�

.4�DISPNBUPHSBN
�(�'�(�'�DPOUBJOJOH�DPSF�'VD
�(��

(�'�XJUIPVU�'VD
�BOE�(��(��XJUIPVU�'VD�XFSF�FMVUFE�

JO�PSEFS�BOE�UIF�SFTVMUT� JOEJDBUFE�BO� JNQSPWFNFOU� JO�

"%$$�BDUJWJUZ�EVF�UP�UIF�MBDL�PG�DPSF�'VD��'VSUIFSNPSF
�

UIF�EJTTPMVUJPO�TMPXFE�XJUI�FBDI� JODSFBTF� JO�UFSNJOBM�

(BM�BEEJUJPO
�XIJDI�BMTP�TVQQPSUT�B�QSFWJPVT�SFQPSU��
�

4．Case Study

ɹ5P� DPOGJSN� UIF� WFSTBUJMJUZ� PG� UIF� OPWFM� 'D3�.4�

BOBMZTJT�UFDIOJRVF�VTFE�JO�UIJT�TUVEZ
�XF�BOBMZ[FE�DBTFT�

JOWPMWJOH�NPOPDMPOBM�BOUJCPEJFT�	N"CT
�BOE�BOUJCPEZ�
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'JH�̐　Mass spectrum of  the intact trastuzumab

（a）Ammonium acetate only,
（b）Addition of post－column solvents（1.0％ FA in 50％ ACN）
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ESVH�DPOKVHBUFT�	"%$T
�

［1］Monoclonal antibody

ɹ5IF�TBNQMFT�DPOUBJOFE����ЖH�FBDI�PG� SJUVYJNBC�

	3J UVYBO
 � ;FOZBLV� ,PHZP
 � 5PLZP
 � +BQBO
 � BOE�

UPDJMJ[VNBC�	"DUFNSB
�$IVHBJ�1IBSNBDFVUJDBM
�5PLZP
�

+BQBO
�� 5IF� BOBMZTFT� XFSF� QFSGPSNFE� VOEFS� UIF�

TBNF�DPOEJUJPOT�EFTDSJCFE� JO�4FDUJPO����5IF�N"CT�

NBTTFT�XFSF�DBMDVMBUFE�VTJOH� UIF�QVCMJTIFE�BNJOP�

BDJE� TFRVFODF� JOGPSNBUJPO� JO� UIF�%SVH�#BOL��
� BOE�

UIFO� UIF� BOBMZTFT�XFSF�QFSGPSNFE� 	Fig.7
�� 4JNJMBS�

UP� USBTUV[VNBC
�FOIBODFE�"%$$�BDUJWJUZ�EVF� UP�'VD�

EFGJDJFODZ� BOE� JODSFBTFE� UFSNJOBM�(BM� MFWFMT�XFSF�

DPOpSNFE
�XIJDI�TIPXFE�UIBU�UIJT�NFUIPE�JT�BQQMJDBCMF�

UP�DPNNPO�N"CT�

［2］Antibody-drug conjugates

ɹ"O�BOUJCPEZ�ESVH�DPOKVHBUF�	"%$
�JT�B�NPOPDMPOBM�

BOUJCPEZ�DPWBMFOUMZ�DPOKVHBUFE�	DPNQMFYFE
�UP�B�TNBMM�

NPMFDVMF�ESVH�VTJOH�BO�"%$� MJOLFS��
��5IF�TBNQMFT�

XFSF� NFBTVSFE� BOE� BOBMZ[FE� VTJOH� USBTUV[VNBC�

FNUBOTJOF� 	,BEDZMB
�$IVHBJ�1IBSNBDFVUJDBM
�VOEFS�

UIF�TBNF�DPOEJUJPOT�EFTDSJCFE�JO�4FDUJPO���<�>�	Fig.8
��

5SBTUV[VNBC� FNUBOTJOF� IBE� �r��� NPMFDVMFT� PG�

���F�

����F�

�F�

����F�

���F�

����F�

������

�����

�����

�����

�

*O
UF

OT
JUZ

ʦ
$

PV
OU

ʧ

�� �� �� �� �� �� �� �� �� �� �� ��
3FUFOUJPO�UJNFʦNJOʧ

'JH�̒ɹ&YUSBDUFE�NBTT�DISPNBUPHSBNT�PG�USBTUV[VNBC

(� ʗ (�

(� ʗ (�'
(�' ʗ (�'

(�' ʗ (�'

(�' ʗ (�'

(�' ʗ (�'

(�' ʗ (�'

Name and composition Classification

High mannose

Complex,
nonfucosylated

Complex, fucosylated

Structure

Man5
［H5N2］

G0
［H3N4］

G0F
［H3N4F1］

Complex, fucosylated

Complex, fucosylated

G1F
［H4N4F1］

G2F
［H5N4F1］

GlcNAc Man Gal Fuc

Table１　Glycostructures commonly found in mAbs
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%.���CPVOE� UP� UIF�BNJOP�HSPVQT�PG� MZTJOF�SFTJEVFT�

CFDBVTF� USBTUV[VNBC�BEET� B�NFBO�PG� ���� DZUPUPYJD�

FNUBOTJOFT�	%.��
��5IF�67�DISPNBUPHSBN�TIPXT�B�

TJOHMF�TNPPUI�QFBL�	Fig.8B
�BOE� UIF�NBTT�TQFDUSVN�

TIPXT� UIBU�OFJHICPSJOH�NVMUJQMZ�DIBSHFE� JPOT�XFSF�

EFUFDUFE�DPNQBSFE�UP�USBTUV[VNBC�	Figs.8C
�D

�XIJDI�

TVHHFTUT� UIBU�WBSJBUJPOT� JO� UIF�BEEJUJPOBM�OVNCFST�PG�

%.���NPMFDVMFT�DBO�CF�EFUFDUFE��5IF�EFDPOWPMVUJPO�

BOBMZTJT�EFUFDUFE�USBTUV[VNBC�XJUI��r��BEEJUJPOBM�%.���

NPMFDVMFT�	Fig.8E
��&YUSBDUJPO�DISPNBUPHSBNT�PG� UIF�

EJGGFSFOU�HMZDBO� MJOLBHFT� 	(�'�(�'
�(�'�(�'
�BOE�

(�'�(�'
� JO� UIF�BOUJCPEZ�XJUI� UXP�%.���BEEJUJPOT�

TIPXFE� UIBU�FMVUJPO�TMPXFE�XJUI�FBDI� UFSNJOBM�(BM�

BEEJUJPO
�FWFO�XIFO�%.���XBT�BEEFE��5IJT� JOEJDBUFT�

UIBU� UIF� BOUJCPEZ� "%$$� BDUJWJUZ� XBT� TJNJMBS� UP�

USBTUV[VNBC�	Fig.8F
��&YUSBDUJPO�DISPNBUPHSBNT�PG�

BOUJCPEJFT�XJUI� UIF�TBNF�HMZDBO� MJOLBHF�	(�'�(�'
�

CVU�XJUI�EJGGFSFOU�OVNCFST�PG�%.���BEEJUJPOT�TIPXFE�

UIBU�FMVUJPO�TMPXFE�BT� UIF�OVNCFS�PG�%.���BEEJUJPOT�

JODSFBTFE� 	Fig.8G
��5IJT� JT� DPOTJTUFOU�XJUI� TUVEJFT�

XIFSF� USBTUV[VNBC�BOE� JUT�BOUJCPEZ�ESVH�DPNQMFYFT�
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ʢCʣ

ʢBʣ3JUVYJNBC
ʢCʣ5PDJMJ[VNBC

XFSF�NFBTVSFE�JO�'D3�DPMVNOT��5IFZ�BMTP�TIPXFE�UIBU�

ESVH�CJOEJOH�EFMBZFE� UIF�FMVUJPO�QFBL��
��5IF�"%$$�

NFDIBOJTN�PG� BDUJPO� JO� USBTUV[VNBC�FNUBOTJOF� JT�

UIPVHIU�UP�PSJHJOBUF�GSPN�UIF�'D�SFHJPO�PG�USBTUV[VNBC��

)PXFWFS
�PVS� GJOEJOHT�TVHHFTU� UIBU�BOUJCPEZ�CPVOE�

%.���NBZ�JNQSPWF�UIF�BGpOJUZ�PG�BOUJCPEJFT�GPS�'D3Ѝ

***B�

5．Summary

ɹ5P�JOWFTUJHBUF�UIF�SFMBUJPOTIJQ�CFUXFFO�UIF�TFQBSBUJPO�

PG�BOUJCPEJFT�PO�UIF�'D3�DPMVNO�BOE�UIF�HMZDBO�TUSVDUVSF�

UP�CF�CPVOE
�B�OFX�BOBMZUJDBM�NFUIPE�XBT�DSFBUFE�UIBU�

VTFE�B�NBTT�TQFDUSPNFUFS�DPVQMFE�EJSFDUMZ� UP�BO�'D3�

DPMVNO�

ɹ"�OPWFM�'D3�.4�BOBMZTJT�UFDIOJRVF�XBT�DSFBUFE�VTJOH�

B�WPMBUJMF�CVGGFS�BOE�CZ�BEEJOH�PSHBOJD�TPMWFOUT�BOE�

GPSNJD�BDJE� UP� UIF�QPTU�DPMVNO��5IFO�EFUFSNJOBUJPOT�

PG� DPNNFSDJBMMZ� BWBJMBCMF� BOUJCPEZ� ESVHT� XFSF�

VOEFSUBLFO�

ɹ5IJT�NFUIPE�DBO�CF�VTFE� JO� UIF�RVBMJUZ�DPOUSPM�PG�
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'JH�̔　FcR－MS analysis of trastuzumab emtansine

（a）Chromatographic profile using the FcR column,
（b）Mass spectrum m／z 2000－4000,
（c）Mass spectrum m／z 3000－3500,
（d）Deconvoluted mass spectrum,
（e）Extracted mass chromatograms when two DM－1 are bound,
（f）Extracted mass chromatograms for G0F／G0F 
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�UP�PQUJNJ[F�DFMM�DVMUVSF�DPOEJUJPOT
�BOE�

JO�TDSFFOJOH�QSPDFEVSFT�GPS�OFX�ESVH�EFWFMPQNFOU��*U�JT�

BMTP�FYQFDUFE�UP�CF�VUJMJ[FE�JO�BOUJCPEZ�ESVH�QSPEVDUJPO�

BOE�EFWFMPQNFOU�
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