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Adjuvant Effects of Iota-Carrageenan on the
Immunoglobulin G Production
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Abstract —To investigate the effects of iota-carrageenan (CAR) and/or alum on the adjuvancity as well as
the structural difference of oligosaccharide on the IgG2b in the adjuvant effect, C57BL/6 mice were immu-
nized twice with fetuin as a model antigen. CAR alone showed no significant effect on induction of antibody
except IgG1. In contrast, Alum-CAR (after mixing of antigen-Alum, CAR adjuvant was prepared) and CAR-
Alum (after formulation of antigen-CAR, Alum adjuvant was prepared) enhanced production of antibody,
especially, IgG2b. After separation of IgG2b, changes of glycosylation were investigated using enzyme-
linked lectin assay. High affinity of [gG2b to N-acetylneuraminic acid, galactose and mannose-specfic lectin
were induced by CAR-Alum adjuvant, however, the affinity of IgG2b induced by CAR-Alum to GlcNAc and
GalNAc-specific lectin were much less than that induced by Alum-CAR.
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HYFZHY GIgG)E TEZHH axzow A
AAIZ17] feteirs dukgo) gt n|Eo)3
AZA 7184 ol digh 23 A wke-S et
e olFHE(adjuvanty’t R, 1 2L A&
gt 238 OAERE Y-S REsEs AAE(deposit)
& Bk A H|BolFo® YWonke-S ATEh=
Aoz dHA Qich'? AAEL FYsh= 4%, I
& AgstaL Aol Aol wet feldt 5= Q) wiE
o &9 g3ko] ER HowAMr AU Hr} O
A&AHoT FAE 4 U1, HEIRIY FEe %9
O 2 AANE-S AFshs AEE QA ok

A BT QlE AFHES 7P tlEAR] e
Freund's adjuvant®} aluminum salt©]T}. Freund's
adjuvante= 7Fg ge] olg=HE ofFHEAR QA

FE Rl B 29 o] AAIAR
(A3} 02-820-5612 (B2) 02-820-5612

= AR 4 e, aluminum hydroxide, alumi-
num phosphate, potassium aluminum sulfate &<
258l aluminum salts JFHERAMS adE
Freund's adjuvantel] B]3l| @oix|x|5t Aol Al&-8
F Q= #93 ofFiER geiA Yok =3, A2
ol saponin, ISCOMs, LPS, MPL o] 7jjitslo]
HuEm u}se

Carrageenan(CARYS chondrus crispusolA 525}
= B4R O 7EE ol3 32 B14 g A
22~E 7z 3,6-anhydrous-D-galactose &} D-galac-
tose®] potassium, sodium, magnesium, calcium, am-
monium sulfate ester®] copolymer®, A A T3
9] A YA 9} ol Wt iota, kappa, lambda®
e & kP Jota-CARS #)2249] 23 $)]o
AVE zha1 911, kappa-CARS Z42}e] disaccharide
unit?] 7S] A7|1E 23 0™, lambda-CARS
28 e 2,6090X0) 27IE X, EARRS B
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H/35k= Wh, lambda-CAR2 A2 AR 9

Ro= AA Joplo

HH, uleA TG WA 50 kDa®] heavy chain
I % heavy chain?t? disulfide Age] Fo <23
IgGl, 1gG2a, IgG2b, IgG39 73 subclass®™ BF
i}, ol WAEFON el <8 BAEIF 8493}
5o} constant 22} W) 3 FA2) FHI) vk
F+ class switch recombination(CSR)] ZdT}o]m,
ofd TS AP MEAE The FE2 AlEIR)
o 28 A} =, interleukin 401 2J&) A3l
BME= 1gGl, interferon i 28 9318 BAL
= IgG2a, TGF-poll <J8ll &4d3ke BMIZ:= IgG2b7}
AR Blow A ok

%3t IgG9) heavy chain®] Asn-2978 Noll:=
GlcNAco] N-B-glycoside 2 3= 31, N-acetylneura-
minic acid, galactose, GIcNAc, mannose2 &5
e}t thekst 729 N-linked oligosaccharide7} E4)
sh= ddeizol, o] tiekel @o) EAMl= A
A ARteAlE B ARk, £ HE flo] EA
slo] IgGe) AESHE B Fag 998 zhe= A
°o& BuEy ek gehd vdudd FHEE
A 1gGe Asn-2970 EAISH F4ol galactose
7h aE Barh glew, ol9)h e de A, Z
95 22 AT AFFHT k0 ez
G BeF2g gaflolA= N-linked oligosa-
ccharide®] ¥8°] IgGol wet ke 29 9=
Fekskn Qs Aow gEA Qo

i) Ser =& Thre OH’|E Odl&=
GalNAco] O-o-glycoside 233t O-linked oligosa-
ccharide™ HTE|3 Qlovt #HT vleX IgG2he] 4
% hinge® ¥ Thr-221A%] GalNAc, Galactose, N-
glycolylneuraminic acid® 73% 0-2%% 28y
o] Ags Ao RAFUOM, neuraminic acidE
E3ste 7Y Aol Aok uUx 3FHe
phenotype(HS - HS, HS - HR, HR - HR)0] &A5h=
AoZ ByEy k!

2 AFMe 2E FHOoE fetuind ARSI
C57BL/6 uhe-2ofl tist &) AL, CARS 47434
¢l A% FAsH= iota-CAR?) olFHE=ZA aIE
R, 531, e 402 Fd aluminum
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hydroxide(@um)E ©]8-3t 7299 Ao THEo)
80%21 B2 FE alum¥ CAR%S] Eg o
£ sl BeZERAY AJFEs FAE
gk 7} o5 E] 3] AR IgGE 2T
7} vimA Z 4A IgGhs E&FoE Hy
9)i= 9PHS Protein A-affinity columnell &Js)] 2A|
et a8ln, B89 1gGhel AR 349 7=
£ Esgith Y] FRIY e 7 B
HAE o83l FaARTE FHE TIEET
HPLC, NMR, MSE°l &3} o]Foixut, 5ol &
o)X= A% A (carbohydrate binding protein,
lectinyg ©]&-8t el ML UxFoE R
& 9lom 0 B A= o] M-S S8t

4 BN M 42

e

HEYH

Alef — B A3of] AMEEE C57BL/6 PR oheh
AT EAHAN P52, fetuin, iota-CAR,
Freund's complete adjuvant, Freund's incomplete
adjuvant, polyethylene sorbitan monolaurate(Tween
20), tristhydroxymethyl)aminomethane, 2,2-azino-bis
(3-ethylbenzthiazoline-6-sulfonic acid), ABTS), N-
ethylmaleimide, molecular marker, sodium azide,
ELISA] AF4-¥ mouse monoclonal antibody isoty-
ping reagent(gGl, IgG2a, IgG2b, IgG3)7} monoclonal
anti-goat/sheep IgG clone GT-34 peroxidase con-
jugate, Protein A agarose: Sigma*lZHE] 713}
AT}, Potassium aluminum sulfates= Lancaster, ethy-
lenediaminetetraacetic acid disodium salt+ Yakuri
Pure Chemicals, Affi-gel Protein A agarose Bio-
radolA] Y3 1 ol FAE Aok BF o
WAk AMESIITE

7171 -1gGel A 1T IgG2be] FETIERIE
8= Microplate reader(Model 550, Bio-Rad)@:
ELISA plate(Corning 96 well, round bottom)E AM-
3k Uk, Protein A affinity column#| 2ol Econo-
Pac® Disposable chromatography column(Bio-Rad)-<
ARE3ISAT.

ool — AHFES 6~85F YA C57BL6E
AgIReH, 7F Folle I8 vheaE 2 o)gst
A}, YR FOEE 0.9% saline 400 pREE B7EAL
3t 7399} fetuin 50 u& 0.9% saline 400 poll =
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Freunds adjuvant® XI& —Fetuin 200 pgs
0.9% saline 160 wiell 0] 0.9% saline $22] 9
H)2] Freunds complete adjuvant®} E33lo] ep-
pendorf tube oA 10%-7} vortexingste] SANIEIR
TRERlch TaBla o] fA} 5oVt fAlEE A
Hu)7 oA Rl &, BAFARIGITE F7PESS
3579 Fof AABIEeH, 1 W= Freund's complete
adjuvant thAlel Freund's incomplete adjuvantE &
ARl ARSI

Alum adjuvant® FIE —50ml tubeol] 10% po-
tassium aluminum sulfate 5mlE @11 WRISFEA
0.25N NaOH 114 miZ 234 7ksla 1083 A
oA x| % 20°CollA 1083 1,000 g2 Y%
I3t AEAS AASE, FHE] 25 ml 3% F
F4E ol AFESE &, 20°ClMd 10237 1,000 g
2 943 F, AF59E AR aumes E3UTh
AlumE 09% saline €4 = 457 mgm/E T
S, of €9 1400 wel 1 mgm/e fetuing Y
200 W= o] HFFHoZ 40 FEF 50 pg/400
Wz sk wEkERch. 13k WYAjellE nReA 3t
of o] &4 400 pA-E 74 BAFARIAAL, 7P
A2 35 To) TS PHew AX3IRITh

CAR adjuvant®| MIE —1.5 m/ tube] CAR 3.2
mge 09% saline 14 mi°l =9UF, 1 mgmls
fetuin 200 W& Y3 FHBIYCE 60°CS] FE74oIA
583 71Ee £ Aol WSl 400 p B4
ARSIt F7HHSE 35 Fofl FYT HoE A
sttt

CARZ} Alum 5§ adjuvant? HZ -15 m/
tubeslA CAR 32mge 09% saline 1.4 mioll <1
& 1mgmi fetuin 200 WS ¥Wil &HHE, 60°C
FEA AN 527 7Fgete] Aol sk, vy
S0l F alum 6,400 ugd 0.9% saline 400 ol
5l AL ¢ol wkste] A XA, olst o]F
CAR-Alum© 2 o¥sir}, 12k WHell= zH2} 500 wi
< AR, FUHHES 35dFol FYUE T
Hoz AT

Alum® CAR Sg adjuvant®] HE - Alum
adjuvantAl2} WhHe] o3 nlg] TheolE &de] X3
# alume] CAR 32mgs 0.9% saline 1.4milel =

& 21 @k 60°C 573N 53t Hdst
Z313it}. ]38t ol& Alum-C ofsit}, 12+
Aol 2kt 500 WS BAFARIAE, 7139
Aol 35330 FUF o HAIEH

opR2Ao] SHeloA el 22| - PSS AXst
31 10Yo] Ak F, uhe-29l HNE heparinAE]s}o]
F3 T dae 10,000 g2 1087+ AREs
Zdg F3l2 1 mM NEM, 0.1 mM EDTA, 0.02%
NaN,Z Yol 4°Colld Basisich.

ELISA - 1 mg/ml®] fetuind 50 w4 microplate
wellel FHata 37°ColA 1A1E whEA71L, FHE
LA aepirationC.E AALF, ZF wellE PBS
0.1% Tween(©|3} PBSTZ <ksh) 100 W= 33 Al¥
sAch. 7 %, 1% BSAZ X33 PBS 100 we
blocking solution® & &}y 1AJIZF F3F 37°Celx] wE
S A7) 3, WES e aspiration® FE AAE, ZF wells:
100 we] PBSTZ 33| A3t o171l Z o7l
Eo o] @iyl 3 7z} PBSE 1008 343}
o] 100 W ¥ 37°Coll A7 vEgAIRH. 9
H goME aspiration®Z AASIL ZF well> 100 w
2] PBSTZ 33 Al¥3tgch ¢J7]° mouse mono-
clonal isotype(gGl, IgG2a, IgG2b, IgG3)S Z+zt
PBSE 1,00080 34310 100 pi ¥olx 37°CellAd
MR ¥RSAIRE ThA] WSS aspiration©E. A7
&3, 100 we PBSTE 33 AlFstsich Goat/
Sheep IgG peroxidaseS PBSZ. 30,0008 3]2]3to]
100 pi 7+ wellell 743ty 37°CellA] 1RIRE BEEAI7]
o, PBST 100 w2 53] Al&s3ch PBS =<1
ABTS 1 miel H,0, 1 wE oA 7 wellel 100
WA @il A microplate reader® ARSI UVsh
2 415 nmolX 2 welld] 35 S FAsIA,
ABTSE 718k ARE] 23t 2 welld] QA A
Asl7] sto] 10830 oAl &8t FE=9] A
olgkE Tt

Protein A affinity columnOf 2|8t IgG2he| £
2| — Affi-gel Protein A agarose 1miE disposable
chromatography column®l] 717} E017FA] %A =
AxgA 8k < 1087 HSAFEY. O F
PBSE 20 mi¥ 33 HH3| &5 2ulx, PBS7} A
9] o} wkA Whd #3F5 FIIT upper bedE ¥
Protein A affinity columns A&} 4°Col| B
#slch IgG2be] 28 $3te] 2% binding

J. Pharm. Soc. Korea



ololoE} -Fkeb el oz 501

buffers AEst7] A& F7ER|S] $FAE AMES]
FAE Esilth. 94 8% 100 wE PBS 3%
glycine bufferpH 8.9l = 1 miZ 3t 045
um filter2 o33k & PBS =2 glycine buffer(pH
8.9 HY3I3l Protein A affinity column®) 7}3t7.
u)Agke] whAlS PBS 22 glycine buffer(pH 8.9)
2 AA 3 acetate buffer(pH 4.3)% elutionr AL
W, 71 F AL glycine buffer(pH 2.8)5 715k
elutionM | Zeh. 253 &4 2531 0.02% NaN,
£ 7Fst 15M Tris-HCIpH 8.5)F 7lsk] o=
skl 4°ColA REBITE HEH SR glycine buffer
2 elution® #E2, AHAZS $8) Protein A
affinity columne]l &J3 9]9} FUsh W OZ AN
3tttk Elutiono] =57 #3 $Fol& Protein A
affinity column®l| column £2] 108}7159) PBSE
A FHo® o F 4°CoA Bt 39
7} B8 3 280 nmelld FHEE SIS
IgG2b ZEtEre| BE %92l —Protein A affinity
column 319 ¥2)3t IgG2b 100 ws mE3 F
X ZHERE 37°CollA HE-AIZTE IR E &2
aspiration®l] 2J3f A|H3}ar Z} welk> PBST 100 W
2 33] AFsEIch o1 § 1% BSAS T3S PBS
100 WE blocking solution®. % st 1A F<
37°CoNA] HESAIF T HEE- 88 aspiration© 2 A3}
3, ZF wellE 100We PBST®E 33] AlXal%it)
Triticum vidgaris sr2ll, ConA, RCA,,, BSIL, Glycine
max 72 lectin®ll peroxidase’} label® €12 7.00
pg/ml, 350 pug/ml, 1.75 pgmie TEE & 100
pA 7het & IARE 59k 37°CollA WEEAIFLE L F
PBST 100 w= 53] M3k, PBSe %<2 0.55%
ABTS 1 el H,0, 1 W BT 2zt welle] 100 w
A @o] microplate readers ©]E3M] 415 nmoilA
7} welle] FHEE S8 108 Fofl oA 3 &

Aot 7 wellell thet 2415 Al
L N

O{FHEO| 25t IgG subclass 443801 — Fetuin
3relS 0] 83 o)FHEY uwE [gGY) subclassE A
g S ELISAY) oJ3) ERisigitt. 1 A= Table
Il veRd Rz 2o, 1gG19) %, Alumell 2§+ 73
$7F 1 =2 Z289E JERRe™ Alum-CAR,
CAR, CAR-Alum®) 7-$-°l%= Freunde] ®l&] & 2
S Yehigich 1gG2a8) A9, CAR-Alumel
% A9 AgHo] 453 %M, Alum-CAR,
Freund's adjuvant, Alum®] <=0]3°1} CAR®| %%
o= XA Ao At 1gG2be] -5l
= Alum-CAR, CAR-Alum, Alum®] %02 7%
o] ¥3kow, IgG2ast o] CARel SJair: 2
o] skttt 19639 Ag-olls AHEC] Wol 79
Al Aol7k HolA] it

Z IgGl, IgG2b= Alum 22 Alum-CAR o574
EZ ARgS B9t el 7P =30, 1gG2ad)
734-ol= CAR-Alum ©JFHEES AMSE 904 7t
= AES YERISIT, [gG3Y Atells Ee
OJFFHES] HoA] B FAE Hol & AolF &
Q& Ut =38, CAR oFHES ARG -9
+ IgG2a, 1gG2be] AAHEC] HASHA Astalit.
NFHES ¥3kelR] o FAvhE AR UjETe
Aol IgG7F A A skt

o] AERE, IgGl ool Alum®|H} CARS &
502 AME3S 79l HlsiA Alum-CAROL}+ CAR-
AlumX 3 F oFFHES 3| ARESISE -9l 719
A e FANAEY T UEREE ¢ 5 ASiHh

Protein A affinity columnOfl 2|8t IgG2be| 2
8] —1gG9) subclassE ] - AAE HstAM =

Table I - Comparison of the adjuvant effect on the antigen-specific IgG subclass

IgG Adjuvants
subclass Control Freund Alum CAR Alum-CAR CAR-Alum
IgG1 0.009 0.185 * 0.011 0309 = 0,004 0229+ 0172 0298 = 0.051 0.212 * 0.004
IgG2a 0.008 0.075 + 0.038 0.062 * 0015 0017 0012 0.102 = 0.095 0.201 * 0.059
IgG2b 0.007 0.074 * 0.033 0.194 + 0.160 0.063 = 0.023 0276 = 0.011  0.201 = 0.092
IgG3 0.008 0012 £ 0.004 0016 = 0015 0011 = 0004 0.016 = 0.009 0017 £ 0.009

Each value represents the absorbance at 415 nm based on the ELISA, and represents the mean + SD. of 3-6 mice.
Control means the result of serum antibody immunized with antigen/saline
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Fig. 1 - Elution profile of antibody fraction eluted from
Protein A affinity column using 10 mM PBS (@)
and 1.5 M glycine buffer (O ) as a binding buffer.
Arrow indicate the position eluted with binding
buffer(a), 50 mM acetate buffer(b), and 50 mM
glycine buffer(c).

Protein A &2 Protein GE agarose =2 Sepharose
4B 5l g3 A7 38 F=2etE e ot
o] & o|§F 3 3o, A e o}gs WY
E A=H3 gtk B AFox= Protein A affinity
columne ©|&3}] bufferd] pH W3lo| @& £
W RIS WA, affiniy AHel| i3t binding
buffer2 pH 74¢] PBS =& pH 899 glycine
buffer, elution buffer® pH 4.39) acetate buffer 2}
pH 2.89] glycine bufferg ©|83}e] 23t w3l
et 280 nmolM e FFEE Fig. 10 JERASICH
PBS =2 pH 899 glycine buffer buffers %3/
+ Protein A ZE v|ZAE E4o] &EFGOH,
acetate buffer(pH 4.3), glycine buffer(pH 2.8)°l ¢
3] Z}2Z} Protein A ARl F2E B30 £EH%US
< R

o]5 3L 7z}7} ELISAY 93 IgG subclassS

3R15H AHE Table Il VERAICE. PBSE A3
7) T acetate =2 glycine buffer® ¥2|3 EEe
M 1gGl, IgG2b7t AEE] IgGabute] Eejod=
AAsA] des & AT 124, binding buffer
2 15M Glycine bufferpH 8.9), elution buffer =
acetate =& glycine buffer2 &3 &A=
PBSZ AFAI 790l vlwsle] & o 1gG1e] 4ol
AR ZoiEa [gG2b7t thEEe s AEEHSI o]
A%z 24 15M glycne buffer@H 8.9)°]
£33 Protein A affinity Z¥e] $&A17|1 pH
439 acetate buffer® UF-= AAS ¥ pH 2.89
glycine bufferdll 93 dojz|= B4 v|w3 €57}
F2 [gG2bYS ¢ 5 A HS3ith

ELLAY |8t IgG2b Fgizel BEsiol - 7} ofF
HE sl AT FAZ FE [gGbE 4 24,
AL 18 o4 B9 1A Ao vt
7] Ysle] B AFoAE lecting Fofl igh AEF
232 o]23% ELLA(Enzyme-linked lectin assay)

S g8t &, N-acetylneuraminic acidE
28} Triticum vulgarisvr2] 2] lectin, galactose®
Q&= RCA,yRicinus communis o), GIctNAC
< QAst:= BSI(Bandeiraea simplicifolia 5-20),
mannoseE ¢ 28k= Con A(Canavalia ensiformis
f), GalNAcE AX3= Glycine maxtrele] lectin
S 0]839 lectin®] FEol wE ZAFHE Table I
o] Yepygich.

Triticum vulgarisT+2] lectine] &J3AE CAR-
Alum®] 7% Ageo] dA3IA 71813t RCA
lectin® Con A lectin®] &34+ Freund, CAR,
CAR-Alume®] EASHA 71613109, Alum, Alum-
CARd Sai= Ag"o] Asfslgitt. BS-Iol 23]

Table II — ELISA results of fractions eluted from Protein A affinity column using 10 mM PBS (pH 7.4) and 1.5 M glycine
buffer (pH 8.9) as a binding buffer, and 50 mM acetate buffer (pH 4.3) and 50 mM glycine buffer (pH 2.8)

as an elution buffer

PBS binding buffer

Glycine binding buffer

suigc(l;ass Control  PBS bhiding Acetate elution Glycine elution Glycine binding Acetate elution Glycine elution
buffer Fr. buffer Fr. buffer Fr. buffer Fr. buffer Fr. buffer Fr.
IgGl 0.010 0.190 0.031 0.040 0.504 0.017 0.013
IgG2a 0.008 0.013 0.006 0.006 0.141 0.018 0.010
IgG2b 0.008 0.057 0.032 0.013 0.241 0.019 0.130
IgG3 0.009 0.011 0.006 0.006 0.116 0.016 0.014

Each value represents the absorbance at 415 nm based on the ELISA.

I. Pharm. Soc. Korea
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Table III - Binding difference of peroxidase-labeled le-
ctins to the purified antigen-specific IgG2b

Conc. of Adjuvants
Lectins lectins Alum- CAR-
(ug/mly Freund Alum CAR CAR Alum

7.00 0124 0.125 0179 0.161 0213
T vulgaris 350 0.087 0.108 0.111 0.112 0.131
175 0.083 0.093 0.089 0.097 0.113

7.00 1241 0486 0916 0.383 0.900
RCA5 350 0610 0259 0.548 0.188 0.490
175 0314 0.143 0301 0.085 0.276

7.00 0.084 0.072 0.079 0.067 0.034
BS-II 350 0.062 0.065 0.073 0.041 0.032
175 0.047 0.066 0.066 0.030 0.024

700 1.010 0483 0829 0444 0.834
Con A 350 0525 0235 0438 0273 0.491
175 0310 0.131 0.304 0.201 0.290
7.00 0.081 0.091 0.125 0.107 0.051
G. max 350 0.066 0.076 0110 0.075 0.043
1.75 0.043 0113 0.110 0.068 0.031

Each value represents the absorbance at 415nm hased on
the ELLA.

A DGR vldt S JERIGIOW CAR-
Alum®] 74 ZAgHo] ozt Astetem, Glycine
max SN lectin®] 2)3)ME= CAR, Alum-CARS] 2
o] Z715kal CAR-Alum®) 232 Asisisict. o]
£ A= 7} lectin® 57t Wbl wet 12490
A st

ol e FAulE FE IgG2be 7t ofFHEe|
olg) ol E3xUt OE do] AFEHULH, E3
CAR-Alum adjuvantel] 213 YA F-Fel= N-
acetylneuraminic acid, Freund's adjuvanto] 2J3jx:=
galactose, mannose®] o] 7F B AL & F
Ao, CARIl ¢JaliAE O-linked oligosacchride
TAEe] EAQ GalNACS] Aol 7V ®Skew,
CAR-Alumdl| 2J8iXd= GalNAce] Ado] 23] A&t
shgitt.

& =
Fetuing =93¢ o® 31 Freund's adjuvant®}
Alum, CAR, Alum-CAR, CAR-Alum o}FFHES] ¢

3 1gGe) XS subclassEE B|E3}R, Protein A
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affinity columnell &) #&® IgG2be] olFHEC
o8t 2] Tz WiE A7 d¥, g 22
AL o

o)FMES FFo) ugl AAEE [gGY) subclass
] opbo] Az vy, ANE [gGF IgG2be A5
Alum-CAR, CAR-Alum, Alum, Freund's adjuvant,
CARY o7 A=t Egt, 29 737 W=
oFHETL S vHE R & F USih 53,
GalNA®] 0888 ge|adentt F2 HEHe 4
O ZHE CAR-Alumdl] 9J8 Afofle tE ofFRIE
2 o)g3t A998 29 IgG2bd) &L ARt O-
A% Lejude) EAL N 2aE RS 4
itk w3, CAR olFFEC] gt Aol IgG2b
o] AAlgo] o EBstal, N-acetylneuraminic
acid, galactose, GIcNAc, mannose®] Zd-9-ol= 1E
koA Jehiglon GalNAcY RE8/d2 @A A
Z7)519t}, Alum-CARS] 750l IgG2be] A/d&0]
74 ko Adsta e 29 microhetero-
geniety®ll 23] galactose$} mannoseE EF3h= N-
A L) AT AskE 2o AlEdrh 2
£HoR CARE FE0Z oFFHER o|g%t 790
L 1gG2be] AL 7P WA B R TRMY
& 4 9, Alumte) B3 oJFFHES ol8s}
W A9 AEES T B TR AASH
H3let RS RIS =it

B A7daE vhe-A 1[G 7} subclass®] FA7}
Rl AUl odge] tE S EE o,
24 71%5< 2k A Bt go] AYAIFI7] g
71E OFFHES 0|83 B AT NEE F2F 9
u)g ztony AAE IgGelld 1gG2bE #jdtal A%
o] FEA zj0lE I AL, P glojA
o] Fo| ghulige) Fx d V)T vXe FF 9 7
o] S ATsh=t] Fo% AdHel Ao ARy
Hl, AAE Bt AEst @ FRAAS st
PAD(pulsed amperometric detection)ll £% HPAEC
(high performance anion exchange chromatography),
PA(pyridylamino) %=A435 fluorescence detector
o 93 HEES Ak St
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