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SUMMARY

M-components of immunoglobulin in the sera have been classified by immunoelectrophores%s,
a delicate and time consuming procedure. A new method, affinity absorbed electrophoresis, was
described with advantages of easy, rapid (40 min) and economical procedure. Instead of antisera,
Omnibind A/G, Jacalin and dithiothreitol as specific reagents for IgG, IgA and IgM, respectively,
were taken into three microtips and lyophilized. Each 10 ul sera was taken into these tips and
then applied for automatic electrophoresis. Either disappearance, or decreased concentration, or
more rapid or slower migration of M-component than original was estimated as positive reaction
with the reagents. Then the heavy-chain classes of M-component were discriminated. Three
hundred eighty-four M-components out of 416 sera (92. 3%) were easily identified. Corresponding
patterns of the other 32 sera containing IgD, IgA 2, L-chain and heavy-chain M-component,
respectively, were also described, but not distinctive. However, affinity absorbed electrophoresis
is good to identify M-component class as a routine analysis.
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55, LEd->TRER M Zosbh 3881Ch
LB ONT, 77 ADHEETIT->TV3BETAHEL
I

DNONBZDOF v v 7HHED B 70T, HLIE % 04
BLET, & TROAHBBESRGEELHNT, 8%
D& vy HEORELEEAERREICLT, MBSO
7 5 ZAEYBIT 2 EMBNELSKBAZELELELD. 20
FREGEI v T ) V& s 5 ACERENEREELT,
Omnibind A/G® (7 FuIRED protein A, L V¥
B D protein G @ IgG #AMAEETHELEDE T
ATEEF OEY), Jacalin® (jack fruit OREF & Hi
HahzLsF T IgA $44%42), dithiothrei-
tol (IgM @ SS A AREEIE3) O 3BAH V. C
N5 % 3AKD 100 ¢l B Eppendorf =4 7 uF v Fic—
ERE (10p]) F2& - THMHEL 72 bDEEEMRL /.
Mo EUEL D 3RDF v Ficky, BEDF
y FICE - B ESNT, 2HBESNE TN, &
DOF v I & > TMES OBFHZE(T 30T, MEksr
DI IAEHETBCENTE . TNAEPNT, 416
BIOMEEAE&FME 25T L, MBS0 7 7 2 O3 BI%
fIote. ZOWE, ChERVIE4OERSE, BAKX
EDHS MITIE - e,

EBRMBELUHE

MBsaFmiEE, Exmilmbe & v 10241, HKXHK
&b 54 1, &R KMERB 3341, BEREARPE 62 4,
BEREHEAREE 20 81, SRER KR 83 4, £REM
ke 56 B, G)IEILHSuRE: 26 Bl DEF 435I T, Ch
SIIERAEFE T —70C icFEL . FEMMIZ®RIMmE
BE6FEITOI3bDbH >, MRSDZ 5 2D %
1 €V I EEDI - 7.

¥ - TREESKEIZA Y vz AES300 & AES 600
ARV, HED50E7E By FODF VS L—
1T, BEHI 20 F/2ld 104l FOREML, &5 v 7
2 MA 1220 $7213% 0 b Y w2 11,2000 & - 7 %
RNT, EHEEBDERU. DTicid AES600 %
WIcE A E B HICENS.

BHNRXEF v

Omnibind A/G |3 InFerGene ft (E+3¥5), Jaca-
lin i Pierce #+ (43K, dithiothreitol (DTT) i
FOLMED bOERL, 1597 104l & 72 ) Omai-
bind A/G i3, 40 pg, Jacalin 13 180 g, dithiothreitol
¥ 80 ug TOEBEML, X5ITEHBID%)IT bromphe-
nol blue, Ponceau S g DFEAMICEKEILT, £

OF FHHEER L. DTT QERETH 27 DF v 7
ORFABEMISS 7 4 VX5 T 4 WA TY =T
L OICEARICRRA, BEEHRAE & bicvh, 4C
WCREL fe.

HITRIN B KKED

Mo O BERIEAZNSH D, 5mg/ml 5 100
mg/ml Y kicd Kk Fv 7ORERBIESN TV S
7osd, BAREISHER A B 7o dITiIMERS DEEDEVE
BHIT, BESUT2MEr0 8ERE, AHARKILE
THRRU 7. MERSHSEDSNED, BaEs a7 ) v
LUTREREEOEE CREIFRETIcH 50 4
(10 I X5) MUETH 5. 30RDH¥YF b L —IT6
HEEBEITORDEL THRML 7. BEEEREL &,
BT, FWRIME, ZFFIME % Omnibind A/G, Jacalin,
DTT oF v FiczhZh 10pul §¥oL-T, +v 7
FU—ICEAT B ERND. Fyv THORER KD
KRBT A DT, 5 v 7ICkBIE, FLr—icHliTa%
TRIGAR RIS THEVH, SLF v 7HICBRNE
x> THnT, br—icdE U R E S S 1 ERE]
LG HHHLUE 2ngiER0LBHEIKE &
AT - 72,

REBRKE LREETEE

MESD 7 5 A DHEREDIDICRHERDT A a —2%
TR E L CTHIEEZ RV 208 BEKE, Fo3ei
BEEkA R 720,

ERER

1. HROHE
BHEROHEIH B ORI £ /o3 FRIMFEICH L T,
I LML CTREBINI=ZD0 lane BT, MK
BBEDXIICEMLIDICL B CNEERTELD
ICiX Fig. 1 ok Hic, MEAOHEE, B, BER~D
BEEOTH, BEE~OTH, BEltxlizhEn L
2, 8, 4, 5 £ C, Omnibind A/G iz X Y MRS DM
Zepsdp v, Jacalin & DTT TZEHPniE 155,
Omnibind & DTT TZ{khsts <, Jacalin DA TMER
S LTENIZ 525, Omnibind & Jacalin TZ{L
75, DTT OATMRSOBEESBERE D icEDb
STHBNE B3 LI K HICELL. IEROBEBESIK
B, ¥oR3AEEERICK 2HEOREEDEEAERY

& Table 1 ic1s5.

a) M BN 3EDF v 7O—DEDARIST BE
&% 411 Fiduic 390 4, 94.9% A 5wic.

b) BE—OMERATH 3 DIC2EKDF v FERIET
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Fig. 1. Change of M-component by affinity absorbed electrophoresis (C).

Pattern of original serum (O), that of the diluted serum (D).

The diluted serum

was taken into reagent contained microtips and then applied for electrophoresis.

Changes of M-component are classified into 5 types.

1, complete disappearance

with a precipitate on the starting point; 2, decreased concentration; 3, mobility
increased ; 4, mobility decreased; 5, no change, as seen in right.

BIEAD 12/411 ], 2.9%.

c) 3EKRDFvyvTFONTNEGRBUILVEESM 9/
411 B, 2.2% TH-7T, =D WKL Teble 1 1T~
7eB8, b) &) REANBEIETH - .

d) Teble 1 O4ic 2 peak D M FH%RT 5
BID3d - 7203, BlcD~B. BEIT 416F1E755. D
FER - TEOBSRBIC B CHERLMBS %Y
5 EMHHERMICIE . Lichi- TMEA 03D 51
LEUTCHRBREZZUIER T, FRIICL 5~NTMNY
FOSBARETIS 5 72 1), IgD BEEEOD X 5 icfEhics
RAZZT TMERASDHEL L 73k 7s & 435 fldho 19 4
OV TRAEIGIR ED EF -1

2. Omnibind A/G & M K45 DRKIE

Omnibind BEHEEHRT B3 EAVBERTH 5205, IAHE
HREL, HARL 2 0 RBERBERITEEDS TV
IgG #SHAERT. MBS 1gG THNIE4H Omni-
bind EOHEERBR S hic. ZORKE, HAELTRK
Wi ENE Fig. 1 O LORGERYD, BFACREE
WS LN, FRA+H8 ETMERSHEERIN S
NEVEEXR2ORISES T COBARAREAS
DTHERTZE1IORSEREDTL & 2 IHNILET
B3, SIS BREED L XT3 ORIEE

7% -7z. Omnibind A/G BTIX a1 & a2 OFREOH
HEARTOT, MBS EOEABRZNEOFRIOR
FEARLE. ¥5ic 1gG DT IgA O MBSO
6/81 %1, 7.4%, IgM OMEAD 4/17 Fl, 24%, L 47
D 2/5 i, 40%, HEHE D 1414 Omnibind & DiEd
%7, Omnibind & DfEEMIKEBICT IgG LHET
X5 6D TRIEH 7. UL URIGHS 165, 255, 355 D
BADAEF 300/304 £, 98.7% i IgG LHEI NI,
B DAHNT Table 1 DL Hic IgA & LR TH-
7-. Fig. 2 ici3 1gG Mpk4r @ 155, 255, 355 BDK
BERLTC.

3. Jacalin & M4y & DREIG

Jacalin % % v v b TIIEBEEE, BEENDD
BEOSDOBH-7c. £DEXRTF v FICEBRKS%, 1
PDEEF->Trr—icH L. IgA O MBS EDR
J&id 516, % 7ci3 5625 X735 DS 50/81 f, 61.7%,
535 |3 12/81 #l, 14.8% T&dH »7c. #EBED Jacalin |T
7 OBHETH DT, FEEEEUSEEEICE < O
BHEETx 5, L2FcRFCEBRAICEINE. UL
IgA M BRADIAT Jacalin & 3 ORJSERL 72 DI
i1z (Teble 1). %72 5/81 #lix IgA Tk 3 DiC
Jacalin 1€ & » TELHEL, T IgA 2 LBRicHED
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Table 1. A comparison between the identified results of M-component in 411 sera obtained
by immunoelectrophoresis (IEP) and affinity absorbed electrophoresis (AAE).
IEP
AAE Total
IgG IgA IgM IgD L-chain HCD

155 200 2 202
255 54 54
355 46 2 48
515 42 42
525 8 8
535 12 2 14
545 6 6
551 3 3
552 2 2
553 3 5 8
554 ' ’ 3 3
153 1 1 2
253 2 1 3
353 1 1 2
315 2 2
325 ! 1
335 1 1
513 1 1
5565 3 <] 3 9

Total 312 81 17 5 5 1 411

1 5 2 5 5 3 5! 5

OM JA DT OM JA DT OM JA DT

Fig. 2. Patterns of IgG M-component by affinity absorbed electrophoresis.

IgG M-component shows either change of 1; disappearance ; 2, decrease of the con-
centration or 3, increased mobility by Omnibind tip (OM) associated with no changes
by Jacalin (JA) and DTT (DT) tips. These patterns are expressed as 155, 255 and
355, respectively. Cellulose acetate papers used here are Sartorius Typ 11,200 in the
left and Separax MA 1220 in the middle and the right. Apparatus used are AES 300
in the right and AES 600 in the middle and the left.

Hontc. IgA ST Jacalin RS 2013 IgD WKTHY, X5IT Jacalin S RSLTHS. Ldi-
D 2/5 HITH-7 (Fig. 5). IgA OMEESMH SR 2 & TMERS DS 2 FEORIE E ST % & %3 Omnibind &
68/81 fi, 84% (I Jacalin ICk->TREI NS A, £ ORSEBRIGEREL, b5 —HAHEOERGE S
DD IgA Th > T Omnibind & & 59 3 6/81 4, niF k.

DTT ICk>CTREAZZ T 2 481 6ihsd -7z, 0O 4. DTT & MEHORE (Fig. 4)

4 Omnibind &3V 2 3 0 S T AIALEE A KO DTT OF v 713 10 pl ITiAfRT 5 &, 2.0M 12753
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Fig. 3. Patterns of IgA M-component by affinity absorbed electrophoresis.

Since Jacalin bind with IgA 1 subclass, the most of IgA M-component shows either pattern of 515, 525, 535 or
545, Whereas M-component of IgA 2 subclass is found as 555. Cellulose acetate paper used is Separax MA
1220,

LAk RN TS, DTT 3y 2 v— IgM D4
T SS #5a AL TEe, = — 10X A5, NEHEC
ZBOTIEIEV. BLRRTFICIIZ ORE, 3 DS
L1 BEAMNE L 51T HI, 29.4%. 1 ORIGIE 3/17 #,
17.6% iIcReNt. chlze /s =— IgM 23& CIKBH
LD ARBBICIE 725D TH B, 2 DRSH 2/17 F,
11.8% ¢ N i3Ee/ =—E7->THmEMAUBEEE S
DN, HFEMITH—ITE > TRV Y FicEb 554
THHD. SHIIF4DREEL >, THRILE, =—
LI CEWEOHMEREGBEATH A H. 1gM LS
Td DTT itk 2ZE{LD RSN 25408 1gG T 2/312
B, IgA iT 4/81 flr -T2 D5 B IgA & IgA 2 DI
S HH - 7.

dimer OFAZEZ L OB ICHEA=—050E/
T —ANOEMWPBEZ SNDEND, 2N i3k - THEESK
HTRERINTIH -7z, —J7, [gM T Omnibind &
SRS 3 417 FloWERI 163, 352 DFUSHS 1 Hl3 D
L, 253 2B TH 7. ZDE4A H Omnibind & DK
SRS & AL, DTT oA ERGE LT,
IgM LYIFET N TH%. DTT l3F 7 SS HEHDOE

5 5 2 5 5

TNT I VIEHENT, BEEA i 1tEZ 5. DTT 2
EHRECIOERARI WHER GHHDT, THT7 3
v O%E/E DTT ofE®OEE & LT, 773 Vi
BDIZNTF » FIREEL T, BEHFLEIBIL.

5. %4 M S ORE

IgD O M43 ® 5 {513 555 @ 3 & 535 D 2 FITH -
T, Jacalin {3 GalpBl-3 GalNac t#546F5DT, HF
HITZ OB A 2D EDITL > T, FUSHEENSLER Z1
tE#EZ 5hic (Fig. 5).

LRMBMNE 3D TF v 7Tk O B OIS OEHED
3/5 fl, 60% TH->7h%, 2/56 #l, 40% I3 Omnibind
ICR S L 7z. Omnibind &S 2 LD 2 4 713 & 84
141, 288 1HITH- 7.

7 $45% (HCD) o M prid 1 #1720 T »7zhs, 253
OFST 7 84 Fe 34358 Omnibind X0 DTT &R
59 BEYIERTH - (Fig. 6).

2 DM SMZ 1gG, IgA B0 3HTIE 1gG 12
Omnibind &, IgA (3 Jacalin &L T 165 & 5156 D
MEEEE-7c (Fig. 7). 2k IgG 0Bs (24)
T, & b1 Omnibind ER5FT 5D T 165 & 155,

S o

Fig. 4. Patterns of IgM M-component by affinity absorbed electrophoresis.

Since dithiothreitol cleave easily the disulfide bond of IgM pentamer, either 551, 552 or 553 is a
characteristic pattern of IgM M-component. However, Omnibind also bind a part of IgM clone, 253
or 353 is also observed. Cellulose acetate papers used are Separax MA 1220 in the left and Sartorius

11,200 in the middle two and the right.
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Fig. 5. Patterns of IgD M-component by affinity
absorbed electrophoresis.
A half of IgD clone bind with Jacalin and the
others do not, as shown in 535 or 555. Cellulose
acetate paper used is here Sartorius 11,200 in
Figs. 5 and 6.

Fig. 6. Patterns of M-component of light-chain
or heavy-chain diseases by affinity absorbed
electrophoresis.

Light-chain M-component, either kappa or lambda
type, shows either 155 or 555 pattern. One heavy-
chain M-component is 253 pattern as shown here.

Fig. 7. Patterns of two M-components types,

either two IgG types or IgG and IgA type,
by affinity absorbed electrophoresis.

Two IgGs were absorbed with Omnibind in left.
IgG and IgA were absorbed with Omnibind or

Jacalin, respectively in right. Cellulose acetate

papers used are Sartorius 11,200 in the left and
Separax MA 1220 in the right.

F 7213 165 & 355 DfEAH &8 -7z, 1gG+BJP, IgA
+BJP 02z T H o —RELKRHTRED LN S
M, - TIRESWKE TR BIP 2R TEXHODT,
LTIy LFB L3 Talad-1.

6. FMBINERKHIC L D HIEREDISE

MBEA D338 541 % DI Omnibind, Jacalin, DTT @
WIFNITK > THEDED SN, 555 OFiR &85
Ban 9411 fla Yy, IgA2 341, IgD 34, L§K#3
Bl (e 2], 28R 1H) ThH-7 (Fig. 3, 5).
NS OBEAITIIHULE A & b FERCLD
W-T, 24 V7 TxRW.

zE B

FLUWERRINE SR B X 2MEES0 7 5 2 DR
Ex 416 Flic DN TIT > 7o ZDWFIT 1gG H 312 4,
75%, IgA i 81 fi|, 19.5%, IgM & 17 i, 4.19%,
IgD #5471, 1.2%, LeARI 541, 1.2%, HEURA 1 4,
0.2%, 2 MR EH, 1.2% Th-7. ThoOEAIR
BEIED % 4 € v 7 OIS, 1gG, 55.7% IgA, 21.6
% IgM, 7.1% IgD 2.8% L4 11.9% H#4 0.6%
20, 0.2% LIEEGES 0T ) vD s 7 ZBIEERD
IgG 75~85% IgA T~15% IgM 5~10% IgD 0.3% o
T TH-72. 2t LT SNIIERNZ, BH¥Hs
o— s a7 ) JE (BMG) SBHEES A TWL
7z. BMG (3 Adams & @ 804 #Cld IgG 70.9% IgA
13.8%, IgM 12.3%, 24k 1.5%, L 1.5% &
BREFEOEHAETEI2,Y, BHEIZDLMHEST 3
DT, CTICBOSNIESRENEZEOFHE &S Oh%
HTH->T, HEHE MESOEELEL T B EE
bhs.

T DJ7 th DR BUITER DI BRI E), Sa¥EEEH:IC
XB24 v EHANT, HRH (W04) TETL,
* - TIESHEREREESH UL, CODicHL %
EEREAT B LBV, BRloBEZLIc, #icTh
BHICETE 2L ChICHB. R SITEHMSHINLE %
ML LS. iz /z Omnibind A/G, Jacalin
FhiE & U EOEEEHE A & B, Omnibind 1mg |3
IgG 11mg Lf5A L, Jacalin 1mg (3 IgA # 6mg &
WEITIHEBBONTVS, Ric#HE Ul omys
WINESKEO L 5RT, RERBRILVERTIHT
Hy, BFNTSHS. X511z THiET
BTEROHENARETH »7. 1) Omnibind A/G iZ
protein A t protein G Z&bH - WEATRYT. hn
5% 1gG © CH2 & CH3 OEAM ORI L
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T5H, VI FVOBERIFKIEZE BT,
Sikkema |tk % &%, = tutrn —XEICKERES
a7 Y vEFy bTay bL, RUFFVE—-LEED
protein A, protein G, Omnibind Z K5 X & 3 &,
IgG 1~4 3 3F & XsL, IgM (T protein A, Omni-
bind £ $HIBEERIGL, IgA % protein A, Omni-
bind L RIET 2REBESNTNS. L #OF R
MIFTHNTVIZW. protein A ITHEALEVEVDN
% 1gG3 & ELISA X2 728l 13 RIS TH S Lo
I1gG E[EBkIC protein A jc 54 U 2. Sikkema Tl
IgM, IgA OXY) 7 0 —F VERDBHN SN TN 305
bhbndE/ 7 n—FvIgM T 417 4, IgA
TIZ 6/81 #l, L#od 2/5 #l, HCD ZEH® 1/1 FliHs
Omnibind &§EA& %KL, Sikkema O RifE O —HAEE
SUtz. chid IgA, IgM T IgG LRILEE * &
Im—YQEETHZH, TOEWHESMTEITN
FETICHEINTOROSEIC 5. I5iT IgG T
Omnibind € 8 DREART MEEAME 1gG2 & IgG4
MBENT EHHIAL TS, 2) Jacalin i3 IgA @ IgAl
L IgA2 2BAITEZ &M, BlicRkEFEDE/ 7
a—F VY 7 7 5 APk ER O ERAREEEEY I
K-> THEIDLNTWNA. Jacalin T IgA M RSG5
BRCE < 3 ORIGAS 12/81Flic Ao hicc &id, #é&
U CARIBEBICIS » TOIRWIREETH A DT, 1) Jacalin
ORIV T, 2) RISKREE T, "I complex
MWTEITREEE, BRICKDEIDT.. ZORKE2)
L0b1) BEZONKD, BRICKX-T3»HE 10K
ICEDLBEE S H o7 &1, Jacalin OIEFEHED n
v PECHEBEND Zh LN, Ll IgA OHE
I 323 » THRIEII RV EBbN B

RIC T DFHEDREEZES 5 L, HESHIEICK S
KB EPER TR, 155 OfEETY IgG TH 3
LIRESIV. ULmnL Table 1 2K 2% & Omnibind,
Jacalin, DTT EKISd 3412 IgG, IgA, IgM IZWs
T BHRII, 97.2%, 97.83%, 70.8% THh-7. 1, 2
3, 4 DVWITNH—DODOREE LIBEE D AHEED B
% &, Omnibind @ IgG =L 98.7%, Jacalin &
IgA Tl 97.1%, DTT & IgM it 81.3% L1753
B, TN TERAD 381/411 ] 92.7% # 5D 5. LS
> T—DDAHBHD & X ICHEIICHETE 5 &1,
KRRISRERR D> S Lhisu.

RICLEEDZ A4 €V TR TERNENIREDRD B.
ZNRMBETHNIBER R R OBERGE EE %
BONSER T 208, —BICEIMBESO LD 4 7
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BERR E2 M2 EHBEL LN T ENEL.

RICBRIE LICHEROBENSD 5 EH—DDREED
5. BRHICNICIMBSDRABHEEEZBELE L1
Tsd, MEESORD, H30RBEECE{LZF v+
A MY =itk THET B E2RBI. LELTF VY
A MY —IZHRIBXDHEORKENS 5 T & SHBAL
fo. CORBEE, Fv 7TROBEOEEZEZ LTI
REHEZFRETICHOSNBOMRE LTV 5.

X 5 IcHiE B0 ICHETE, MERSICEA L e
KEDOFRDFTHEMBES CHHEIBINTHRHETE 2D
N, COFEREECKLBZRINTHEDT, BEED
WENC X B2 — v EDEDFE LD, LichS> TMER
BH3R0 - LD SN BBEAITIIBIC X 5 Z0FE T
138, AR ENTERRL.

B FVOBEARIR 254l O Fr—ic 10 gl ZEAL
THEBER M-I, 7R BEIRBEBROBENEH 2D
T, PL—iCEAR, BAERTEESENTIV KD
1T, BERPITFT > 72iE D 3K 0.
HEDOEEELT, 3 & 4DHEQEENDHS. Imm
COVDTNRASDERICL > THEIZDTEY |
Fisv. 3SOFRIIAMTH 205, 4 3BEREWALTE
(=) oTREL, (=) BRAMSIELIBLES
B, TOBRIELZX LS DH S,

P kossrEdE, MESORERZ 7 2D24
EYIHEELTESHASN TN EEL LN .
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Mpgkzy @ Rl i O R Bk B & 7o 13 el R ERIC 13

REMBZD. BENBNEBLZKRB TR 5 2AEREHHE L
L C Omnibind, Jacalin, dithiothreitol % 3 KDF »
FICE > THEERL 2. chicEBmEAZRII LT,
PVFN V- ANSHBESKETSL, EOF v
FiICkD M BRGD/2% YHEL fepic kb, IgG,
IgA, IgM #REL7.. COFERLHERIEEND
NITERRD (404) T, FIDTOATHERICEZA Y
FITBTENTEI. 28T M ERAIME 416 FlA 55
L, 384, 92.3% itDWTELLEETE. BV
HBUOR IS IgA 2, IgD, LE4R, HERL X T, HED
RETRIE S otz &5 ICHEEOMESMNIHEIC
REEIBENH -7, £OEIERT 3 ETORESE
Dz CTOFBERPFREEDLIIOMES 44 €V 7T
b0, BEWTV—F YOBREERELUTELAVLNT
BN EEDNB.
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