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AEE o] g3t 27|42 AHE ol gdte] oY 7 EaEEo] 419 Sl dE S0 mRE AAYAE o %
sto] H2 whznks Aol 5= Q1= 719 ls Al diste] detr Al ERict. AMIYALE o] gshs Aol
(1) APdYAF 350l 2Rke 374 38), (2) ligand(BIREE)9) 52 =2 3e] 5ol A, (3) AHHS o] 835 A=Ak
2], (4) B4 B g& gl (5) AMIUARS] AARE AR EE] oy wAle] FEE gAY 5 9l
t}. o] 3t APIQUALE o] &8k WS a8, WA, e A 92 27, AEEke] o), vg-e] ARgoR
g o) SulEa Qluk B At Edo] 2 EA7R XelE ARl 1gG FAE AT F 1eG
E 524 ddR slo] olF wefsiulaat silnt. ol & dAste] AR} el e BT n]Eo|7 Ao
AoAuA] oS x7lol tiste] gRlal] ®gkor, 1gG FAE WIEA TASIAA AJUAT 54 chilA e} v} &
H oz Aglsle] B2 whulzQl [pGTHe AgA oz Rl A = Ao tigte] dolrstt) w2 pHE A}
23k A n5ol4] Fas £U F UNoH, 1gG FA 1St AAYAE A A HA el 1gGe}
Aaror vk & 7 AT 1gG A 1A stollA FeA9 C-terminusell JIFE Q= ©Fdhe HES o]
goto] WiEdS = A, 1gG A Ue] opuriel 1Azl vy vt e lvke] Adsgo]
oF 2nf] =okTh.

Abstract — Recent technical advances in the biorecognition engineering and the microparticle fabrication may enable
us to develop the single step purification using magnetic particle, because of its simplicity, efficacy, ease of automation,
and process economics. In this study, we used commercial magnetic particles from Seradyn, Inc. (Indianapolis, USA). It
was ca. 2.8 micron in diameter, consisted of polystyrene core and magnetite coating, and its surface had carboxyl
groups. The model, capture protein was IgG and anti-IgG was used as the ligand molecule. We studied the different sur-
faces (‘nude’, ester-activated, and anti-IgG coated) for their biorecognition of IgG. At a high pH condition, we could
reduce non-specific binding. Also anti-lgG immobilized magnetic particle could capture IgG more selectively. We
attempted ‘oriented immobilization’ of anti-IgG, in which the polysaccharides moiety near the C-terminus was selec-
tively oxidized and linked to the hydrazine-coated MP, to improve the efficacy of biorecognitive binding. Using this
method, the IgG capturing ability was improved by ca. 2 fold. From the binary mixture of the IgG-insulin, IgG could be
more selectively captured. In summary, the oriented immobilization of oxidized anti-IgG proved to be as effective as the
streptavidin-biotin system and yet simpler and cost-effective. This immobilization method can find its applications in
protein biochips and biotargeting.
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AERFA o] ofe] B 34S Tsia7]7] ek A
H 719t shvh= A1 S 0]8-3F 2}7]3-2] (magnetic separation) 7%
ojtt. A7 Eel7 2] 2 ol 7kt shvl= 34 8ol dgr
ol A% H2 B2 Hedlo] Fs3lth= Slo|k. A)ie]
7142 1A QJAE 23t o] 71 AE BAS0] 42l et
el L83t 27102 51 248 FEd 5 ok 3382 7t
A3 QUTH1]. o] 2lelE 2 AU 71 (scalability), E-84, T
4, A gold, n 82l ANF SO AT} Tk k.
o)A 2P QAR WA, elol =, 40 3}, AERer|4
immunoassay, Fz A, Hlo] @ AlA ol FRA AREE AL Tt

AAQIA}E o] 83k B EA o] Held] Ka)= the-o] 7o u}
g} AT}, (1) 52 Edake) Ag=o] 4 gl B4 A4
A 3]l $1xIA1714L, (2) EF SNl 2l walo] 55 =4
okS QlA)Ele) Adalal, (3) AES o] 4ao] AAIQIARES: Hals
. @) FEEd ARl HA shs EAs eRe EAEE
A7 |A] ek ofu, 52 WS 50]% (specific)© = F2]3] W
7] $fsle] B2 243} BolF 0w wkgE = Ql= e 2de A
Q1A o] B2 7=, AR B o) 7)57)E @AdEe 5
F7HEE A7) 1 HkSEH] - B A)E ulelEo2M gzt
= 248 AdAA)F e ARAIA = QIckFig. 1).
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ezl H-91E Safo] st ot A9 wiEd 1
sF R 7k shols & whiale] geshE FE ol gsle] ot
A 71 Aolot Falle] -9 7152] H-chain(Heavy cham)oﬂ 2
o] B} o]4ke] N-linked ¥73H-8 7143l 9o 1gGel 7
CH2 domain®] Asn297 Ao 3] N- glycosylation HLhLo. 7]-7<]
3L ACH2) A 'eshE e of8sle] sl e &
W2 20 QPN ohe} & Felme] AR ol o
T SATH3. 4].
& ArelM= AV YAE ol 88te] 2 whaAl o —Hralxﬁﬂi}@
weslelaal sigic. 54 B4R [pGE AgFow s
7] S18te] 2Pt 1gG FAE agsialzlan, agst sgelr
WA o ARGE AL Gl opilE o] 83 st W) ©ershE
RS o 88 WS o] 8slo] Z47he] B9 IpGee] At e
vl wal] Bt} Surface plasmon resonance biosensor(SPR)E ©|-&
slod nlulElg 17gske} visd 1 gslel ojgt Adtsd AolE &
QIBISATE. B3, 1gG AAE AR AP AR ARESEe] 1gGRE
= ez oxr el U] f1gk 5_749“ Fokom AYPAE o8-
3ol w2359l Wil 29 4 S 7Fsdel vlale] shaaisic

mlo

2.4 ¢
2-1. HEM=
A olA AM-E APIAR= CM-MP(carboxyl modified magnetic
particle)=A] Seradyn, Inc.(Indianapolis, USA)OIA] T8t} A
Eo] 2.8 umel™, ZEAEH F10jo) AL sRA o ZHA A}
e vERM - 7fERAYE s 71R 7L Qlvk BEE
A2 AM-3F mouse IgG polyclonal &2} mouse IgG, BSA(Bovine
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Fig. 1. Schematics of IgG purification by using anti-IgG coated magnetic particles.
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serum albumin):= Sigma-Aldrich(St. Lois, USAYFollA 2131t}
chal g ek 93k Bradford dye?} SDS-PAGE A 22 Bio-Rad
(Hercules, USAJoIlA +_Jslict. viskd 117931E Q5] AR
%l streptavidin®} biotinS Pierce(Rockford, USA)AFOlA] 1915}3]
o o] % 7HA] B hydrazide 715 7FA 3 Qtk Q17F Q1491
GFETEne| 00 F5 ettt

2-2. NHS-EDCE O|&%t XFIUXI0 mouse-IgG EHH|2| 0=}

3ol 712 BV E 2= A IRk el 1gG #AlE 1783
A A AR 1 mgE 50 mM MES(2-(N-morpholino ethanesulfonic
acid, pH 6.1) M2 38 A|H3}az, 230 mLe] 50 mg/mLe] NHS
(N-hydroxysuccinimide)®} 22 53] 2] 10 mg/ml. EDC(1-ethyl-3-
(3-dimethylamino-propyl) carbodiimide)E ¥l 305 FHS HHE-A|
AFOEAN BH7)E NHSE D/33AZIT) 1gG 3A| AFel oish
pH A& A3817] $15191 1 mg/mL2] 1gG FAE 10 mM sodium
acetate(pH 3.5, 4.5, 5.5) 3], 10 mM MES(pH 6.5) 15, 10 mM
PBS(phosphate buffered saline, pH 7.5) & ©]-8-514] 1gG A
£ 100 pg/mLE 33 7 242 | mLE s8Ik A2t &
ofQl= wlo| AR FHe| AAT] 1gG FAE B wHATTHA A
Zof| A HEEAIZTE, WhS- & Q4Ee]7)E o] 83ste] AEdvks #
SFal wololi= 1gG #A9) e UVE F7ds)e] 13k 1gG &
A k& ATt AR el HololE 8497191 ester S|
Z o] €319 1 M2 ethanolamine(pH 8.0y ¥l 15% F<t
HESAIZ) 5 Zzhe] v e Al s3It

2-3. IgG HQ| E3lE FES 0188 1-3)

23202 1 mge 3k 0.1 M MES(pH 4.8) M = o]-&3}o]
3 AL 0.1 M MES(pH 4.8)°1 0.5 M acipic dihydrazideZ
g wykele WREAIZ) F AFIAA) EolQlE mlolA R FH
1 mLE 2olFrh 1 F 3 me®) EDCE B 3A7F 2}F kA
719 WA F 3%k S5, 1 M NaCl, 33 5575 2% A%
Sk 1gG @A) BrskE Hts AFEAI717] 918ke] 1 mL
2] 0.1 M sodium phosphate(pH 7.0) HZ el 1 mg?] IgG FA|
E g3 A1 3 10 mg? sodium m-periodateE ¥l 30%3F
F2o| A WESAIATHS]. ¥H8- T desalting column(Sephadex G-
25)% o]g3t Hol8li= sodium m-periodate®} AFSHE 1gG &
A& HEa a6l AEH 2 0.1 M sodium phosphate(pH
7.0) H9E o] &sto] AIAAE AIHT F AT 1gG FA
50 ug F7reted AA&elM ab st 7PEAl ket ike- 5
0.1 M sodium phosphate(pH 7.0) M3, 3%} ZF<=, 1 M NaCl,
3z T ooz AlAEglt

24, Biotin-streptavidin= O|E¢} IgG &M ™3}

A QA streptaviding: 178 8FA1717] Hske] 1 mge] A4
ZHE 50 mM MES(pH 6.1) W 2 33 A1 %3 3 2 mg/mL )
streptavidin hydrazide £ 200 ul2} 10 mg®] EDCE Yo 3}
F B<F §ESAIATH 7). Biotin 4 3782 1 mg/mLe] 1gG &
AE 2FIAIZ] H 1 mg/mL9] biotin hydrazide 288 YWl 14]
7F B3 Aol RESAI AL WHe-g HEFT] flste] 0.01 M
sodium phosphate(pH 7.4) }{¥H & o]&-3}o] 4 °CollA] s} F<t
FAANRT].

2-5. I™EE 1gG M 1gGe| AvlES

IABAIZ 1gG FAG} 1eG 7He] AFE ERIs] Y5kl 1gG
FAZE 7=l A= 1 mee] APIYAel 100 pgel 1gGE Fol i
WIAIZAA] ol A REEAIZITE BEE- 5 305, 603, 1AIRF %,
anti- 1gG2} 1gG 7HE] AFNRS-S AT

2-6. 1gG RIS fIgh AHxTA

13k 1gG FAIG AT 1GE Felab] flste] g3 22
= Zho} B3tk 1gshe 1gG A9 ARE 1gGell A4z ==
WTE | mLA 93 28 Eek WAy RS 95 ALg v
Y& 1M sodium chloride, 200 mM sodium carbonate(pH 11.5), 100
mM sodium bicarbonate(pH 9.2), alkaline SDS(0.2 M 'Tris base/1.0
% SDS), 100 mM sodium citrate(pH 3.0), 100 mM glycine(pH 2.0),
250 mM sodium hydroxide, 100 mM hydrochloric acid, 100 mM
glycine(pH 2.3)+1% DMSO ©|t}. Y4e]7]|E o] &-38lo] A5yt
2 #sjo] BT 1pGFS SASAY.

2-7. pHO| 2 HISON &%t

(1) 3] ol AH2|skA] &2 7I25247] W (‘nude’)T (2)
NHS/EDCE ©]-83lo] 1S Ed3IA171 & 1 M2 ethanolamine
(pH 8.0 ©]8-517 blockingAlA 8lo]=%54171E Uehl= 3
H| 5ol Aglo 7 FatE)= 1gGeh BSAY kS gl HT)
1 mg®] AH38IAL el 25, 50, 100, 200, 400 pug?] IgGe} 2L ke
BSAE 1 mLe] §-9)7} S =5 77F uel E3alict. pHel 4
kS g1317] $181e] 50 mM sodium acetate(pH 3.5, pH 5.5) H
9, 50 mM sodium phosphate(pH 7.5) M3, 50 mM sodium
bicarbonate(pH 9.5) W3 & ©]-8-3130c). 1A17F <t wHkA] 7w wt
SAZ T AFATS Fslo] WA kel uvE FHF el
o HolQlE 1gG9} BSAS] &5 7lsle] Fa¥ 1gGSl BSAS] o

& 29t

2-8.1gG A RFYURIL| THALR

APd JAtel 17851 196G Ao} APt 16GE HAAIA 3
3 ], 100 pg/mL2] IgGE 1 mL @olFo] 7PHA wHkA|
719 RESAIZ ) WHE $ AAEelE Bole] e dnke sk
o] HolSli= 1G] e FHTOEN Wk 16 FS st
St E2apd v Agrapg-g vgsle] XsshEA] AARE-E A}
AR T TG FA 9} vEEsh= 1G] ko] WskE A
st

e

|

29. O|M=%t= (binary mixture)M{|AM2]| MEHA At

Amine-coupling2 ©|-8-3F n]ujaky 11793} wgy 11793}, biotin-
streptaviding: ©]-8-31 30~35 pg® 1gG A7} 7% AJA7)
5o &= vle]AZR/Ee 50 mM sodium bicarbonate(pH 9.5) H
ol FHololi= 60 pgd IgGs} e Wil INZE B oA
TRIAZ|H RESAIFCE eiie] & APIUAE LS HuE o]
G5 MlF st 79 % 1gG 3|9} WES-3F AME-E-2- non-denaturing
SDS-PAGEE: ©|-83}01 &It} o]ul], 20% acrylamide gel A}
43192 ™ geld coomassie brilliant blue & 4H S ©]-&3F3A ).
SDS-PAGE ©]m|#] =218 ¢l A densitometer(Total Lab,
Durham, USA)E- ©]-8-3}3it}.
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2-10. Surface plasmon resonanceE O[S} IsG A H|biER
nbsie)

SPR biosensor= Biacore ABAHUppsala, Sweden)2| Biacore 3000
AI2ELE: o] 83815int. Al HOoRE CMS e o] 83litt. o] A
-2 carboxymethyl dextran Z-0 % F=3EE0] §lom 47119 flow
cello] vk, SASHE =31 QU= dextran Foll 2]7H=2] 173t &
B2 IAI717] S8l 2812 coupling buffers ©]8-5k0] A%17]
2S5 =3 (preconcentration test). pH 3.5, 4.5, 5.59] 10 mM
sodium acetates 2]IF=29) EFsle] F%1810] HUl2 Ak F
9] pH 1S A3} Dextran 52 carboxyl” |15 E/d3HA|
7 @A 399 amineZ |9} FHATE FAF17] 2181, 02 M
EDC(N-ethyl-N'-dimethylaminopropyl carbodiimide)2} 0.05 M NHS
(N-hydroxysuccinimide)s 7% &<+ S8]50] ¥E&Ado] E2 NHS
ester? 2433} AIFT}. Preconcentration testE -3l 274 % pHS] 10
mM sodium acetate®l] 2]7F=(1gG &2 Al]) HF-55%= 20 pg/mi©]
HEE et Zof] @3 flow cell 2(fe 2) YIZ 5 pl/ming]
%o 7 Aslelgict. IgG FA7F AgslA] 92 NHS esters | M
ethanolamines 7+ &<t 221501 blocking AIZAT}.

2-11. Surface plasmon resonanceE O|Z%t 1gG A HiEFY 10
3l

CM53 9] 71254715 02 M EDC} 0.05 M NHSE: 5 ul/min
OF 3 FQF Z#)50] NHS ester/|2 BAFAIZTE 1 F ol
712 F24317] 9181 5 mM adipic acid hydrizideE 5 pL/min® %
7E7F SEFC) 1 ¥ oIV & vl R 952 NHS ester/ ]S 1 M
ethanolamine % 5 ul/min®] 1422 783t S50 blocking?l
Ak, 71 % ZPdUA 2291 AkshE 1pG A9} TS o=
27 FAE HEEE7T 20 pg/mL7t H5EE 10 mM sodium
acetate(pH 3.5)° 597 5 pL/min® = v kAol FU3 ok
flow cell 49l 77783} c}. 71 5 &A19] AgH(Schiff basey> <F
sksl7] $1819 0.1 M sodium cyanoborohydrideZ 2 pl/min® 2
7t EHFct

o2

=

2-12. SPR2 0|8%t IgG SHle| THSIs=0| e AFH Hlw

10.8 mg/mL IgGE HF-557} 321.3, 160.7, 80.3, 40.2, 20.1, 10.0,
5.0, 2.5 pg/mLe] FE= 0.01 M PBS(pH 7.2)°l %91 30 puL/minS]
S22 foflow cel)1oIAF-E 4744 S5t 4 A¥ &
23 A3+ (association time), 33 3l2]7-7H(dissociation time)S
ol s/l v AFsgic) A sntt the AEE T8k 26
250 mM NaClH12.5 mM NaOHZ 287} 30 uL/min® 2 Z2j520]
)XY (regeneration)d I .

3. 20 3 oE

3-1. 1gG Al TFSof| EEQI pH MY

712 EA7E Zh= AIYAE NHSSF EDCE o] &slo] 43}
AIZ1 9ol 1gG A 17831 st HA pHE 2] flste] pH
3.55H 7.57F4 A8l ®oket. pH 4.55H 6.57F1= IeG A9k
P37 el st ] glo] MEE = Z1o® Holu pH 3.5
9] ZAolli= 79] vkgo] dofuA] kit utepa] o] AqtelA] 2y
= TG 9] amine-coupling 117831= pH 4.5014 71a8&}13ic}.

siskast M44H 1S 200641 28
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ng of anti-lgG immobilized per mg MP

0 T T T T T T T
0 20 40 60 80 100 120 140 160

ug of anti-lgG added per mg MP

Fig. 2. Adsorption isotherm of anti-IgG immobilized on magnetic parti-
cle (N=3).

3-2. AKX DHsl=l= =] 166G &AMl &

NHS9} EDCE 1S 4311 1 mge] Ad YAl 10 mM
sodium acetate(pH 4.5) 3ol 00)= 1gG &A1) o2 F71A7]
o golgows sk oS Elal] Kokt Fig. 20014
HEhbRe] 1 mge] AH 1Al oF 70 ug®l 1gG A7} ==tk ©]
A= Langmuir modeloll 283 5= 3t}

9/q,,= (K;x Cy(1+K;x C))

o714 qi= WSS T O] YK(g/me-MP), g+ Hol A gk
S (ug/mg-MP), Ci= Wde] ehiA 9] 55 (ug/ml) 18|13l K,
= FHd(ml/pg)elch8]. $12] 2ol &8t q,,i= 105 pg/me,
183 K= 0.014 ml/ug® VERGTH

3-3. IgGEHHI2| 0HSIE 2I8t HISAIZE

AU AF el 1gG FAE A7) ded Algkg g
QUL NHSS} EDCE 185101 &3} AR AFd 1Al 10 mM
sodium acetate(pH 4.5) F1 o] E130= IgG 34 80 pg Hol 3042,
IAIRE, 2A13E, 4AIZE, 6AIZE 5 APdAtel] 7%= 1gG 2] <
S BRIBITE 1N A2l BE Hkgo] dofidal 1 o] F 2=

wEgo] A9l elofupx| Sigit.

3-4. HISOX 9ISS E0I7| 2t pH MY

237t el nj5o|H 0w Fashe @ilA o] ok Fol7|
fl5tod kol Agst pH 2718 glal] Bt X542l 1pGs}
E5E291 BSA2] E3HE-S 50 mM sodium bicarbonate(pH 3.5~9.5)]
ol g3lA7] F ARl FAsks 2 A8 ARE-g
A= (1) 3 ol AE|ehA] fdot 7k2 A5 vieh]
+ %97 (2) NHSS} EDCE ol&3lo] 28-S 843} A7 § xhof
282 A71E 1M ethanolamine(pH 8.0)% o]-g-5}3 blocking*]?':]
Slo| =575 YERE 3 o]8-3te] AFSISIT) Fig. 3014
YeRRo] pH7| 3ol AP ]1A) 3ol S-41% = 1G9} BSA
9] ofo] Fojti= RE FATE 5= Uk o] s pHO| A2 A
JA} Ay} @A g o] sl ojgh Jolelar A 4= Q)
ok pHZF 1gGE] pIgke] 7.4 WS} sz A 1G] WOl &
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Fig. 3. Amount of protein adsorbed on magnetic particle surfaces.
mm: nude MP with BSA, @m: nude MP with I1gG, NSN: NHS-
activated (after ethanolamine blocking) MP with BSA, —:
NHS-activated (after ethanolamine blocking) MP with IgG.

A-skE veRde] 9A] $7358HE UEE A iAkele] 7]
A qhiedo] A7l o Z2H T ko] FolEA] HaL, 22 ol
2 pl #°] 4.791 BSAE pH7} 4.7510) ol oA AR} %
WHol| F2w]= ofo] Zo{EA Hrt. olg|st Arl= Aol g
oA %1714 wheo] Fo 3k @ k= B9l AX|sh= A o

3-5. IgGe| MEd™ ZFH o]

IeG FAE =z w37 AAA] 1gGrte] e
2 AT 5 Al tiste] gRls] mokh n|5olA ke
o]7] $13F4] 50 mM sodium bicarbonate(pH 9.5) H¥ & ©]8-3513]
oh AP ARl (1) o A 2l8HA] 92 73-%-, (2) NHSS} EDC
= o]galo] @A3AIZ] F 1 M ethanolamine(pH 8.0y o8-8}
blockingA1Z1 74-%-, (3) 1gG &A1& amine-coupling WH O Z H[n)|]
A 13 Aol 1969 BSAS] FHE-S glal] Bgkt)
Table 19141 WERFRO] 1gG A 288X AMIUARE o) 8-
A7t 7FEEAY), o] RN Qi A9-Hot 54 Tl
gGele] AEl Ageo] 6-guf ol RS FIF & Qi) =
IgG FAE Ee)] 1A AS- 1gGeke] e uke-g =9
T = e FRIsII

N o

o

il 10

O A

3-6. IH3IE 185G A9} 1gG 21| HISAT

IgG &7} amine-coupling W ©.2 11793k A Q1A 1eG
7} Agsh=d o3k A7 S5 1gG A7} amine-
coupling W o= 1AHIE ] Q1= A YA el 100 ugd IeGE
ol 5 20078 3601714 ART 19GE] & SRIgh A, 1gG

Table 1. Effect of surface on adsorption capacity of BSA and IgG

70

60 1

50 4

40

19G (ng)

30 A

0 100 200 300 400
Time (min)

Fig. 4. Time course of IgG adsorption to anti-IgG-coated magnetic
particle. k is 0.014 min" ' (N=3).

Table 2. Buffers used for elution of IgG adsorbed on anti-IgG-coated
magnetic particle

No. Elution buffer Elutl((;; )yleld

1 1 M sodium chloride 0.8

2 200 mM sodium carbonate (pH11.5) 10.0
3 100 mM sodium bicarbonate (ph 9.2) 1.3

4 Alkaline SDS (0.2 M Tris base/1.0% SDS) 313
5 100 mM sodium citrate (pH3.0) 0.8

6 100 mM glycine (pH 2.0) 77.1
7 250 mM sodium hydroxide 21.7
8 100 mM hydrochloric acid 358
9 100 mM glycine (pH 2.3)+1% DMSO 86.0

AL} TG Atol2] A2 1Akl Eube RS skl
(Fig. 4).

3-7. IgG E&ITA

VA TG A2} AT 1060 THE DS 91819] Table 2
off AAJR A3t 2ol pH, MHAG Y] Ft B 5] P A9 B
3}, o] HHE Foll 100 mM glycine(pH 2.0)3} 100 mM glycine
(pH 2.3y+1% DMSO HHE ©]8-3 49- 315780] 86%= 7 =
Atk OB 0% 19G A} AT 106G EAelA A7 K
th AHd 7ol U mHl 21E o = ATk B3 glycine
TS AR A9-H DMSOE E36to] AMSah: A =2 &
= YJeRYSlE=t] o] acetonitrile®|t DMSO2} 32 §-7]&321
o] 2RSS Tt Barel YAISIITH10].

Relative adsorption capacity

BSA 1gG *
Surface with carboxyl group(nude) 1.0 0.4
Surface with hydroxyl group(NHS-activated and ethanolamine-blocked) 1.0 0.6
Anti-1gG immobilized surface(ligand-coated) 1.0 35

(*) Relative adsorption capacity of 1gG as compound to BSA’s (1.0).
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3-8, THSIE 1gG SIS THAKR 7Ky

EAue) 10GE) @3S BT YA W9 TG
A o] AR A YRS o83k AERE] 7] A stelA
Z Q3 FRolt} 7Pt 22 g@E5ES Hol= 100 mM glycine
(pH 2.3)+1% DMSO H#E o]gslo] IgGE SHAI7L 5, 71Xk
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Table 3. Comparison of IgG binding affinity by ligand coupling methods (N=3)

Iimobilization Methods AntIEG Immebiizaton 126 adsorbed Pinding affnty (he et of G/
Random(amine-coupling) 31.9+69 282+9.5 0.9
Oriented(oxidized carbohydrate coupling) 357429 563+5.8 L5
Biotin-streptavidin 43.8+2.7 603+ 1.7 1.4

Table 4. Comparison of IgG binding affinity from IgG-insulin mixture by ligand coupling methods (N=3)

Immobilized Adsorbed IgG Ratio of immobilized antibody

anti-IgG (ug) Percentage (%) Mass (ug) to bound antigen
Random(amine-coupling) 313 29.6 17.8 0.6
Oriented(oxidized carbohydrate coupling) 329 942 56.5 1.7
Biotin-streptavidin 352 96.8 58.1 1.7
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Fig. 5. SDS-PAGE (20% acrylamide gel) analysis. Lane 1: binary
mixture sample (0.6 mg/ml IgG and 0.6 mg/ml insulin), lane 2:
after reaction by random immobilized anti-IgG, lane 3: after
reaction by oriented immobilized anti-IgG, lane 4: after reac-
tion by biotinylated anti-IgG.
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Fig. 6. IgG isotherm to immobilized anti-IgG antibody. Open circle:
orientedly immobilized anti-IgG antibody, closed circle: ran-
domly immobilized anti-IgG antibody.
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