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Structure-Function Relationship of Immunoglobulin Glycan
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Antibodies are glycosylated proteins which play a central role in immune system. Much attention has been paid
for N-glycosylation at Asn297 of IgG Fc. It has been well established that the Fc N-glycan is essential for expressing
proper effector functions such as Fc receptor binding and complement activation. The underlying mechanism how
the N-glycan affect Fc receptor binding has been analyzed and discussed from the structural data. This review will
focus on the current understanding how Fc N-glycosylation impacts on the structure and function of the Fc. Finally,
techniques are introduced to remodel the N-glycan attached to Fc.
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Fig. 1. Basic structure of immunoglobulin (human IgGl) and its Cy2 domain with N-glycosylation at Asn297. C;2 domain
was chosen from the crystal structure of human IgGl Fc fragment (PDB ID: 1FC1). 39 Peptide is shown with ribbon

and N-glycan with stick representation.
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HESH O 72 W human IgGl Fe O & A3 E U < BH
M ENT2DS, Pro239 —Pro239 Ca [F-L D FHiEEIE
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WXy X v T ORERZTHIEPTFHEIN, B

W CEERIICAEAE T A conformation & L L T
WRWITEREE T EE T L LEND L.
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SAXS & NMR & —2DO-34L & 72 M 2 A8
LTHY, SBOEEDTMZEET 5 LI3EH
WEETH L. Z1UIx L C—5 T FRET (& 12
BWTHDY 155 H D conformation D& & b 7T 4
EHOLPIITHIENTEX L7280, 4% conformation
DHAEALDPICTHIEHNTEL. 89 Fcn
Ser258 # Cys (ZiE#a L, 2ffHoH Iz (N



SR T 7)) RS AR ORI — HReARE 13

FoeT T —) REATLILIZLD, K
EBEANTUOHNGBEDOMAG LD Fe 2172,
Z D%, FRET %3 % #E ANk & 45 80 3R T
L2 h, BEHRBHETIE, L) FKEE
AR, FcOMEICEHEOEL L LHHL D
IZZ o7z, Dbk &b, HESHKIBRIOD Fe Off g
134 < O Y 15 5 conformation ® ) H D — D
(snap shot) & L TR A ENTE .

ZTNTIE %, WEHERESED & Fo 2B MHE~
DHAMENMETTL2DOTHA ) 0 ? HEHEZBR W
Fc iZ—# D% { ® conformation % B V) 55 A%,
PHAE A RUIAF AR S N7 BB A2 A LT 5
£ ThADH. FEHRER FcOZOFBkRMEE I
Fe 2B EMEAMEN TS L SIZAFUEC 2 &8
EZHNA.

b4 LR RS2 - 72854, Fe @ CE
V— T ORI ELE A Fe 548 & OMBEAEHICEE
ThHhbHEDEZNDH D, FESHMAMEID Fe & HEHR
RO Fe # AW THER NMR 2 X0, %455
O EE T AN 2 BRI 2 A, HEH
RIBITIZCE NV — 7S MB L ) & L) F
KTHHIEPHSPII o720 2D LFX
Bk S ERAT O T — 2 L =L TBY, CEV—
7D B factor [&HES RIBMAK D T SHESHAH AT X 1
DELL o Tw5S. I EXD, CENV— 7134
DIFEIZE WV RESNTEBY, ZoRE/LSI

7z conformation & Fc 224K & O HAEH #H %
BT HDICVIHETH D EZEETE D,

3. kDI SA4AT7+—LETI TV 2 —EH
) [

(i) 7a—2BEOBE

PRI E L TP KECEH Y ED 5
XoMTIZh o 72DI%, 73— AL Fe /R
EOMEAEHOBBPHRE SN EIZH S, Fe
WAL Cw L o a7 72— (Fucalb) %
KIPEELE, FezHhe oBMMES LA L,
R L THURRA A IR BE =05 % (ADCC) %850
~100 FEAREE F R4 5. 010 Z %R, PURES
MO RS AR RE o, 7aA—-ADE
BEYMETAILICLY, BMOZ 7 27 ¥ -1
WEERT LI EIZDORDBENLLTHA. TILT
&, %7 a—A—KREEEV72721) T Fe 854k
EDOBMMEN LR T LD, TDORAT =X LDE
DRz 7z Bt ), 73— AREE Fe &
Fc ZH OB E RO SR 3 DD 7 )V —
T2 X o THE E 7z (Fig. 2). 2011 412
Ferrara 5137 2 — A ® /K8 L 72 human IgGl Fc
Em~y /) —ARBEH O L 72 Fe 2 &1
(CD16a) & OffffEE R/ E 25, BIREN
T LT3 18 0 i 7 B BH — B SEAH LR A B
SNz 2 HEBEDO7DIZT7a— AREEMO Fe &

Fig. 2. Three independent reports showing the crystal structure of human afucosylated IgGl-Fc in complex with Fc
receptor. Intermolecular glycan-glycan interaction was observed for the first two cases (left'? and middle') but recent
report shows no electron density of N-glycan from Fc receptor (right'¥). Peptide is shown with ribbon and N-glycan
with stick representation. Bound water molecules are shown as small red spheres.
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(CD16a) & OEAEHROKMEEZHL I L2 W
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Fig. 3. Real time monitoring of N-glycan cleavage and addition by UPLC.3Y Antibody peaks were detected using

fluorescence from tryptophan residues.
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DYIWHZE, SRR OZ L2550 5, 104
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fEAE LT, BERCOEEFREEE STwn
LHAXHV) UHEHE W ) CHE
D Lys 7 3 /3 & OIS 323 2l 2 72012,
pH 7 & O MBGT 2 1T - 7246 8, 3R RIFEEE TRl
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ZEIZ Lz Ao NS IR B — L,
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Fig. 4. Deconvoluted ESI-MS spectra of Trastuzumab (Herceptin) modified with azide-containing glycans (upper) and
of ADC comprising MMAE with linker via N-glycan (lower).3’ MMAE (monomethyl auristatin E) is an anti-cancer

drug which inhibits polymerization of tubulin.
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WAPUES T T 5, REH Tl~7z & 9 128
DVER AN = X NEIAR R BRI TS, Z
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52 ENHEENRLETH L. IR NMR I
ZC, WE TRt T2 X910k o727
TAFTETHMPELRELRIT LI RDTH
5. HEHEBINVT KAL V5 VX0 EDY A F
I AEHIML, OWVWTIZEEZRHIBL w5 &
WO RGBS B A, W F Az, BESHREE ISR L 72
ZHRROREEGVEABE % T8I0 LS b7

T 5.9 ZOL)ITHEHOEE A= AL FT
BEBIA AT HEBNIBARE S T w 5.

FO—oODERE L TIX, BHOREHMHEEZ
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