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(Chief: Prof. T. Wada)

Various kinds of anti-free L-chain sera (A-FL) were prepared against several Bence Jones proteins
(BJP) and a polyclonal L-chain followed by adequate absorption, in order to investigate the localization
of hidden antigenic determinants on BJP molecules. These were divided into variable halves (Vi) and
constant halves (Cr) by enzymic digestion. The reactions of intact BJP and these fragments to A-FL

were analysed by immunoelectrophoresis. and immunodiffusion, and the following results were obtained :

1. A-FL appeared to react to a free L-chain, however it did not react to intramolecular L-chains
such as whole immunoglobulins (Ig) and Ig fragments (Fab, Fec).
2. The reactions between each BJP and each A-FL showed considerable variations respectively.

However, A-FL against a single BJP showed no reactions to a heterologous BJP of the same type at
times. On the other hand, A-PFL which was produced by a polyclonal L-chain, however, showed a
good reaction to various BJP to such an extent that A-FPL was regarded as broad spectrum antiserum.
It is apparent from these results that this antiserum is highly suitable for the determination of a free
L-chain.
3
However, each BJP showed different properties in the conditions and mode of digestion, namely, type of
The resultant products also gave rise to

The enzymic digestion of BJP was carried out by using pepsin, trypsin and papain respectively.

enzyme, enzyme/BJP ratio, buffer, temperature, time etc..
a considerable diversity depending on the conditions. Regarding the fragments in certain BJP both Vi
and Ci, are observed while in other BJP either Vi or Cr alone is observed while in still other BJP
both Vi, and Cr were not observed, in other words the results were not consistent.

4,

antigenic determinants by using A-FL might relate to the conformational structure of the whole

It is reasonable to presume that the antigenicity which is recognized in the form of hidden

molecule of a L-chain. Although it is not evident from these data whether these determinants are

actually located on Cr or Vi, we are of the opinion that it may relate to Cr from the data obtained

from certain A-FL. (Received September 2, 1978 and accepted December 11, 1978)
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2:1-1 L $HoBIgE - 55

L gfix s niaiE MM) B3 RS 0% ED poly-
clonal L §4 (« $58 X 0" 2 $iDEA) &4 75 lymph-
adenopathy BHEE? kb,
Ji e UCHASE - B L7y, BIP & LTk v BI5HE,
AT 3R, X5 polyclonal L #4150 950k % 4
T, PimiEofFss OGP Bc L. chbE AR
BTt Fzh 7 BIP k15 (BJP kn, n=1-5), BJP A1-3
(BJP 2n, n=1-3), KXUOPL:@HHKTAHZ LTS &
B OREBHURH ARSIk HT ([EP) 38 X OVl
KIS (ID) iws\ T, $ie Ml (A-HS) ks Lo 1gG
IMFFE X D 7l LARDWKEARZIE D, MEEL R &2
Wiz, kot 001 M (NH),COs I THEHT L 72
®, SETERRT LR L.

2-1-2 Hi L SmiEOER

YL 5 12 BIP k15 8 X O BJP -3 £ Zhic2\C
PR % & L b, « B IO 2BGle Eh FhERT R
& Lcikt (BJP ry, BIP ¢ &{RFR) 38 X OV PL T
TEL LT, Fiebb, ThbHAHANEKT 10 mg/m/
B L, o 1ml & Freund’s complete adjuvant
CEMUTHEED foot pads WS L, KT 1~2 3 fH
kA czh £ 5 mg 3> 4~5[a] booster #f7\>, @]
fili D PLIMT A 5 7o

Thbofl L8 iz B s s rMi o L g
R B (B ¢ SHIMTE ORFL 2 T3 5 hifk) 238
FRNBREMED D B DT, DD 10 ml > &
fliiflo L4 1lmg #zx TR L. bbb, hk
37°C, 2 I G & ¢ fe b, 4°C T—& k(B £, 10,000 rpm,
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ik
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A-2e: BIP Av Ik B HTE
A-PL: polyclonal L % (PL) (x #4835 X O° 2 $8% & 1r)
TR B Bl

A-FL: i L 84 (FL) & 02 IE3 5005 O
(A-F gy -+, A-F 2y -+, A-F iy, A-F 21 %)

A-Vi: BJP @ variable half (Vi) x4 % $iimiii
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CTB1 A-kn, A-Zn, A-ry, A-4t 3 X0 A-PL 12tk DR IR
BIER Lic. T7cbb, A-L ThZhico& 33% W%
I X b 7-globulin fyEia 40V, ABAEEK T
10~30 mg/m/l ¥ & L, K\ CRBEOEIECIER & bt
# (NHS) X v 438t U7z 7-globulin 43[# 0.5~10 mg %N
%, WPEOHE & AR L A-F £, A-F n, A-F &,
A-F & ¥ XU A-FPL %187z, ¥ 720Uk A-FL 73 NHS
&L 1IEP 2 ID CRIEA AR e B ETL VX LiF»
to. eI h S oPiMmiE L 8, microglobulin &34 < K
BT &R
2:2 Pk L S5ImE 0 Ak

COXBC LCER LA A-FL 28 Ig 5 F 5 L g4 %
B LI ExTfED, LA LS e b K
IExRTE, kO X 5w [EP IO ID K & b B
L

2:2:1 HEsyn7UVSFAL #EEORIE

Ig 5 TW L& i+ 50E0% NHS, 4752 1g,
Fab % X O F(ab’), & AT Lz, NHS (3 F il &
DERFERE T 2,048 5% CLLEDORBIAIED, Fi A-
FL A 325 CoMOM MMM EElF- CEh %
h ID CRGE#i. i I1gG # - IgA %I MM B3
15735 DEAE 8 X 08 CM cellulose chromatography
CEnKHLA IgG- BIO Ig A-M o 20T hE



48 (3)

RSB L CHLLE & UGS S e e,

X 5 1c DEAE cellulose chromatography 1€ X b H
B - K58 1 7- polyclonal IgG % papain %5 X' pepsin
L TE Bt Fab 3 X O F (ab’), & ORIIC $ 5 #:
wRGET L7,

2-2-2 HBEL SHEDRIE

monoclonal L 4% C 5 5 & fE BIP 3k 5 L O poly-
clonal L 84 (PL) oIS EHE L.

A-Frn 8L A-Fan &, ZOfFHLCH o7 C
7% 5k BIP tn 35 X 0% BIP In & ORICE XM IER
FHE L, 5 BIP ASUGAMGE A R4 MR
MERFERE A CUCEBE B L. Fi, PL Lo
Kt Ig fragment 5 % RE BTG L, A-FPL
oW A e % BIP 3 L O PL L oxr X RIGH:%
M Lic. 7ods & OB IRITHERD o & fEREL $#HE
LC4% 5D polyclonal & (560 mg/day) ¥ X U' polyclonal
2(352 mg/day) $H%& S IEFIORKITH 5.

2:2-3 L $8M variable half XU constant half

EDRIE
2-2:3+1 wvariable half &KUY constant half
DSBEF®

A-FL otk p5kEE L 80 £ fragment DOHFEM:
CBAHE LCu Bk #5728, Solomon and McLaug-
hlinlD, Solomon!?, Karlsson 513:14), Seon 515 D475

Peptic Cleavage
BJP Concent.: 10 mg/ml
Pepsin/BJP:  1/200-1/1000 (w/w)
Buffer: Acetate Buffer (0.06 M, pH 3.0-3.4)
Incubation: 37°C 30 sec. —120 min.
50-53°C 30 sec. —90 min.
(The reaction was stopped by 1 M NaOH)

Tryptic Cleavage
BJP Concent.: 20 mg/m/
Trypsin/BJP: 1/500-1/1000 (w/w)
Buffer: Tris-HCI1 Buffer (1 M, pH 8.0)
Incubation: 37°C

(The reaction was stopped by trypsin inhibitor)

30 sec. —90 min.

Papain Cleavage
BJP Concent.: 10 mg/m/
Papain/BJP: 1/250 (w/w)
Buffer : Phosphate Buffer (0.1 M, pH 7.0)
added EDTA and L-cystein
Incubation: 37°C

(The reaction was stopped by iodoacetamide)

30 sec.—30 min.

Fig. 1 Conditions of proteolytic cleavage of Bence

Jones proteins.
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e UC4&FE BJP % variable half (Vi) & X OF con-
stant half (Cv) W/ L CHE L7z, $7abb Fig. 1 1@
RT Lo —# k% B L pepsin, trypsin ¥ X OV
papain CH s ik Aic.

pepsin 53RO, FE CRE BEEER O pH 73 3.4 ¥
U 45 TH AP, Z o & BIP o4 a3 L
Toictrbivis\ e, (EER O pH % 3.0~34 L X HiC
BT WOy ilAic. Tibb, BJPm ¥k
O n FRFEH 10 mg/ml % 0.05 M Mg#EE K (pH 3.0
~3.4) THEHT L, pepsin/BIP Ho 1/200~1/1000 (w/w) ic
7B X owim LT, 37°C TG &4, 30 #0105 HEk:
1204y ¥ C Ol m/ &L L, 1N NaOH 1~2 54z <
SUGE 1R, BEERAE Lic. F 72 Seon B9 13 37°C T
VL2 Eh 5 <, 55°C Tk Cu it Eh v & LT
WHDTC, MG ET S oic BJP % 50~53°C C4)
L ClRBR D EAR I 7.

trypsin S}MEOE A1 BJP 20 mg/ml % 1 M Tris-HCl
FEMT K CEMTL, trypsin/BJP k% 1/500~1/1000 (w/w)
EleB XS5 LT 37°C TG X, trypsin & [ B o
Lima bean trypsin inhibitor #Iix CTRIG% (k7.

¥ 72 papain FBEOY T BIP % 10 mg/ml £ L,
01M V vEEEE (pH 7.0) 1w EDTA 02 mM %5 X0
L-cystein 1 mM % Il % 727 C&EHT L, papain/BJP it
# 1/250 127:% X 5 papain &Nz C 37°C TR IL X4,
iodoacetamide (5 mM) Nz CHIEZx LT ZhbD
SRR VT RS 5 ¥ CHEERAE L.

2:2:3-2 variable half KU constant half
DI E

b D BIP @ 0% R IERMS & &b fH
{5y T Fa Wl 584 % 72, intact BIP & g L>2
SDS disc A pkEE: (disc EP,7 27 UV L7 3 FIEEET5%)
X OBE Lic. %72 BIP 5 4k 1EP i X h & o
A-L L0 A-FL 2 Coh7 Lie.

IHIL Vo kT sHmiE (A-Ve 8L A-V ) [
W 7223, Solomon and McLaughlin!®) (@4 - C{l # ©
A-kn 3 X A-2n % heterologous 7[R o> L 5 (5
Ji & L7z autologous L g4LIZF o [MTl o> L g4) 1< X HIRIR
L C/Eg L 7.

3 B M

3-1 FEPHEE L $HMFORIGH

3:1:1 A-Fry KU A-F i ODRIE

A-Fry BIO A-F 2 OtHE% IEP w X b, Fig. 2
(a), (b) IcEN T A-ke B X O A-2¢ EHig L TR L7
FF Ak IOV A-2 i3 & b NHS 3 J Ot BIP #o
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Fig. 2 (a) Characterization on anti-free x¢-chain
serum (A-F #y).

LAy

BJP A

ST A-A¢

s

; 7A—Ig G

papain digested g G
A-F At

BJP At

Fig. 2(b) Characterization of anti-free Ji-chain
serum (A-F 2¢).

7B ONT BIP 2o & TR FEN L ADOUWMSE AR L, )
filic#H L SRR SABTINGG CH % = LA ER S i,

—Jj Fig. 2(a) ®Z & < A-F i i3 NHS &34 ¢ Kt
L7g\us2s, BIP e & ORICIZI S 2sic it 2T 5
OB Ak DIEZULMEARIC I LT, BED
YUK OET 235 23932 2%, BIP ke W3 5 K 6 78 Ji
HEIER— & BTcw b, Fi lg G @ papain 44t
LTk, A-Ig G 2% Fab, Fe &K LTI A TED DI
LT, A-F e i3 < W EZ TR Liswv. 261, 1gG-
b Ig A-M B L O Ig G @ pepsin 20 fif4y € H
B F@b)y EAIG LW ERTER L. S hb oWk
FROTZHUIHUR - PR ICBIRT 50T, NHS, %7 5 A
Ig, Fab, 5 L O F (ab’), S0 & L 08 A-F ry DFFHR
FlE A - CHi %« O G T ID 21T Lichs, wTFho
Bt b ISR OTERIIERD B e s o fo.

vz Fig. 2(b) @ Z & < A-F 2y iwoC b BRI B,
L7ey, A-F oy EFRBROKERETE, g 55 L &K
IR, ST AR OB L $5E 0 2G5 & L ANED
bitz.
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©A-F M
BJP A2
A-ht
BIP A|
e S O
Concentrated Patienit
i Urine # | (BJP A)
O < AM
= T A-Mt
& b polyclonal L-chain
2 e,
— s A-FAt

Li

Fig. 3(a) Characterization of anti-free s¢-chain
serum reacting with Bence Jones pro-
teins (¢) and a polyclonal L-chain.

Ak
BIP K
A-Fki
BIP Ky
A-kt

- Concentrated Patient
Urine # | (BJP k)

A-F kg

Concentrated Patient
Urine #2 (BJP k)

Ak

polyclonal L-chain

 A-Fk

Fig. 3(b) Characterization of anti-free Ai-chain
serum reacting with Bence Jones pro-
teins (2) and a polyclonal L-chain.

W\ C4HE BJP 3 L 08 PL & oK IGRERE 4 [EP T3~
Fig. 3(a), (b) iIwrs L1

Fig. 3(a) i3 X 91z A-F we 1358 « ORI 5 )
EEA AT 5HEE BIP oo EM—D WL 2 (ED, Zoi
BECGIRIRALTE T A=k 1 Fole LT b BT 2 205 12 58
Elow. F1 A-Fruix BIP v &t MM B3Rk &
ISRIEL, FAEHRE® oo BIP £ L3 RCRIETS
broad spectrum O TH D & fWr Xtz = ok
% polyclonal L $§ & o KIGTHHHTH D, 1EP |
ay FIRD S TS T ) Ay BT BRO S G BE AR
) B il

Fig. 3(b) kT L 51 A-F i iconwCdh e <L [{iEo
FRDFS N, broad spectrum OFLIMTETH B & & DN
mERie.

3:1-2 A-Fen KU A-F in OXIG

{#l %2 BIP x4 5 A-F rn 35 X O A-Fan o G #:
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Table 1  Reactions of anti-free L-chain sera to Bence Jones proteins
BJP «
|
i A-F iy A-F ky A-F 3 A-F ry A-F x5 A-F kg A-FPL
BIP i1 4 + — — + + —+
B ‘ 7 -
K2 ‘ 4 + — — + + s
K3 ] = 2= + = + + +
K4 ‘ + =+ -+ f + + -
K5 ‘ - + = — =t i +
PL ‘ + s ‘ + = + + +
BJP 2
A-F 1 A-F 2, A-F 23 A-F 24 A-FPL
BJP & + + — i +
2 + + + + +
b3 + - + + E
PL: —+ + ‘ + + =+
I—}: autologous reaction
+ : positive precipitine line by IEP
— : negative precipitine line by IEP
%, #4f autologous ¥ X O heterologous BJP & ofelic
BXIEE M L bRkl % Table 1 1w .
Tl A-Fr il BlPr &b XSBEL, To o A: A-F i
heterologous BIP « & & )i U CHGl O MLEER 2 (F 5 13, B: A-FPL
BIP 2 S L. 7 A-F 21 @2\l Fig. 4 © 1: BJP i
I35 BJP A & XKL, heterologous 7z BIP 2, 2: BJP 2,
LUt BIP 23 iibordbmtk A Rd. S0 X 5 hetero- 3: BJP 2
logous BIP & OIGHIHLMTE & L2, B LT 4: BJP iy
fofu ciz N T LEEE UL L7cDik A-F k1, A-F s, 5: BIP «y
A-Fn 8L A-F2 C»H Y, A-Fr % heterologous 6: BIP i3
BIP« L OMICRIEE RS dr ot EF A-F e BIT
A-F 2 i3 F R FRTNTO BJPre BLU 27 6 0ic PL
LRIGL, A-FPL § o h LR Fig. 4 D X 53T ) o
D BIP £ 3 10 BIP 2 £ RIS 7% R EHICR B I Fig. 4 Irl-llljlljln()dlffu,slon pattenljns of Begce J(?nes
proteins developed with anti-free light

WIBUR R L, IRIRO SIS T % A ER Shie

P otk v, A-FL x4 < o BIP #iREG LIciE,
% 7218 polyclonal L S8 CIERL L7cd DA%, Hifke LT
broad spectrum OYEMEATH 2 LA L.

chain sera.
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Immunoelectrophoretic patterns of fragments cleaved from Bence

Jones protein 4; during peptic digestion at 37°C and 53°C.

3:-2 BJP ® Vi, CL "NDOHREZTEIIERE L #HilnF
EDRIE

3:2:1 Vi, CL NOHRBRERE

Fig. 5 1c Vi, Cr O4 ity Lz BJP 4 o IEP &
RLI. Thbb KIGREZ%37C K LU53C T
pepsin ZMFA i LC Iz Licas, 37°C Clipit 5 Hiic
ik A-2 & 3ROSR S 4, 60 40EiIciE intact 2
ERPR AWM LT 2R ERD, RBBI DD
WA AR & 75 5 T B — 53°C CLERIEAF L,
2B BT TR D OSRARD B, 20 HHBIc
VXS TYEE O ARG DUREAR D A HGED B e,

ChbionTHTE (MW) % SDS disc EP CHEs
+5% & Fig. 6 wRrT X 5iic, 4 Enio BIP 21 1% dimer
(MW 44,000) & monomer (MW 22,000) @ 2 A& ¢ band
R L, DRBORE (37°C, 104y) Tik2 @ 240 band
P 7B L3kic, Bitcic MW 11,000 i # o IF o [ s
band 1 A2GED BN, (ZIEFR—KD half molecule 124>
frEh s o ENNER S Rt

B O ORER Fig. 7 1R L. Titbb,
37°C, 30 4y SR OBE A -, A-2;, A-ly, B IO A-
Va#HAWCIEP CHETH L, Al ERIGT S 3KD
WRERR D 5 BIGIRC TR0 /NS IR (£E1) 1% A=
VacRIG LV sEESRE. FRLA-JQIIYDTES
I8 b B AR O PR Pl O PLRERR (intact 41) & partial
identity #/x L, heterologous 7cPf fRiCcH B A-2y &l

JiEBRET B0 T Cy ERES R

L#h»T Fig. 5 ® L5k, 37°C ek} 54Tt
30y DRI B\ CRED Vi & Chy 2T, 53°C
T3 20 3 LABRIC IR\ T Cl OZAMRI S h 5 & & 234

L)
monomer dimer (
) 0 b (=)
P ‘ : T TR . intact BJP A|
ﬁ‘ g s o :}v"‘""" S AT | pepsin-digested
K. . MR e S BIP A|
M1 1

fragment dimer (trace)

Fig. 6 Analysis of pepsin-digested BJP Z; by
SDS disc electrophoresis.

+) (-)
BJP Aj (intact)

& - A-A|
BJP A (pepsin-digested)
A-A2
BJP A| (pepsin-digested)

o < LAV

Fig. 7 Immunoelectrophoretic identification of
fragments obtained by peptic digestion
of BJP 4
(A-V 21: A-2; absorbed with a heterologous
BIP 2)
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pepsin, trypsin ¥ X0 papain % i\~ C BJP « 5 ff,
BIP J 3 Doyt A& toiy, B MEIHIED RO
BIP ic & W EER oM, pH, RCIFE&ENERY, 4
fRDYE SR RS T, trypsin 38 L O papain DA
Ll O RS EFRE LIz, Vi B8LO Cu Ok
L O, pepsin O A L U CHRC B AL
Bzl hied »fc. —f0C Co 3 X U8 Vi WS % [FIlE
AR A LREET, *0—JixBhicibE b, W
B & SRR DD TR DB R Lic.
Fidia ¥ Lwn s, Table 2 o= &<, w#nbit Cr,
Crs, Vg, Vg 28805512 Chy, Vi, C2 0 7THD
fragment %35 = &3k

3:2.2 FEHEHE L HEHMFD VL $8KXU CL LORIE

HARPUEHE L ST £ B BIP @ pepsin 53 fif 49 ©
IEP 05 b FEM 7cd O % Fig. 7, 8 5 X O 91T IR
Lije.

A-2 B X0V A-F 21 % autologous 7sHfRic % BIP 4
O pepsin 7l L KB S5 &, Fig. 8 0 2 & Kb T
KL Ufea 2L, V23 BXoOC2 i fragment & X<
ST 5.

(+) )

(AN
r T BJP M Ipepsin-digested)
‘:P\‘yl ingact M Oy AER)

Vi, ¥
BJP A| (pepsin-digested)

»
intast X
A-A|
e -
intact 1z 0z BJP A (pepsin-digested)
o
A-F )|

Fig. 8 Immunoelectrophoretic patterns of pepsin-
digested Bence Jones proteins developed
with anti-2; chain serum (A-Z;) and anti-
free 2, chain serum (A-F 1)

b P EE heterologous 7PtRicH B BIP 4y
ERIEL, C2 & XL BUST %523, A-F 2 Tk A-h itk
5 LA oAK » 72

A-is 3O A-F 2y % autologous BJP 73 @ pepsin
S LG Se s s Fig 90k Chy & X KIG
L, intact 2y EDED spur K BHBECTH L. Fic
heterologous BJP 23 1ok} LCid A-25 13 C 2 & 558 < X
BT 5l ES, A-F 213 IEP L~z C i
BLOV 4 ERRIEE RS Th - T

A-PL B X0 A-FPL o &% Fig. 10 R L3,
A-FPL 3 A-PL iz LTIl S\ 2 BIP 3 B8 X O
w5 O pepsin 4 fif 4 & S LT Cry 38 K08 C s DU T
YrlEs.

£ A-FL O ERAE%E—HE LC Table 2 1c7R Lic.

EAR « FiEHN—4 L chain o #pEM: 231

() )
pey e

; '?1%?? 1 (,33 BJP A2 (pepsin-digested)
e e B AN

A-hp
s o BJP A| (pepsin-digested )
v
A N E

Fig. 9 Immunoelectrophoretic patterns of pepsin-
digested Bence Jones proteins developed
with anti-2, chain serum (A-2;) and anti-
free lo-chain serum (A-F 2,).

) -
BJP k3 (intact)
e —
’ A-FPL
1 &
mti;ct k3 X, BJP k3 (pepsin-digested)
TS e
A-PL
BJP ks (intact)
e A-FRL
mﬁ:gt = gf; BJP ks (pepsin-digested)

Fig. 10 Immunoelectrophoretic patterns of pepsin-
digested Bence Jones proteins developed
with anti-polyclonal L-chain serum (A-PL)
and anti-free polyclonal L-chain serum (A-
FPL).

%46 A-F in (27N F 1 autologous 7cPAGRICH % BIP kn
D Vi Harwik Co EET 50, heterologous BIP kn
® fragment LR IEHARDLNcrHr o0z, ZhiciH LT
A-Fire it Crs, Cus BLXO Vg, Vg ERIG LD, L&
NFh & autologous BRI HHIDEE 2 B 5.
Ll A-FPL 2 Cr LDZEIGL, Vi X IE LT
ot

#Ff A-F in 2T, A-F 2 1% autologous BJP 44
DCU BIOV 4 ERIETHDHRIST, heterologous
BIP 2, ®» C 29 LS L Tehd, A-F 23 1% autologous 7%
ClDHZERELT. A-F 213 C2, Vi, Clp OFX
TEFEIG LR, A-FPL 2 ZzowihE b RIGERE R
IR

Table 1 O & ifgd5 &, A-FLn (% intact BIP
2t LCix heterologous PR TL RIET %25, Thb
% pepsin i L THT % fragment Cr, L O Vi &k
IEP & X OV ID L= Gl et 5 9\, autologous BJP
DO VLB LU CL DR EDEEIERD & LDFRD L.

4 E

Ig iz 2o H@sk 2{80 L BRI Eh, €0
PUFEHEXI )7 o polypeptide $812 X » TRENBH. BIP
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Table 2 Reactions of anti-free L-chain sera to protease-digested
fragments of DBence Jones protein
BJP «
AFu; | AFry | AFry | &Fm | AFs | AFw | AFBRL
V iy _ o o - — + .
Crs - = + - = + +
Ve | - . - + -+ ] -
. E’-’s B = = ) = = =+ it = o
BIP 2
A-F X A-F 2, A-F 23 A-F 2 A-FPL
8% PR I | -
7 7\/711 + = - =i ; N
; 7C;g =i =+ — =+ —u; N
I—i: autologous reaction
+ : positive precipitin line by IEP
— : negative precipitin line by IEP
132 L 4 dimer % 72/% monomer t[EEh, BIP © W5,

PURPER & g 0T LD Eh L giER— 52 b
RTHB6ID. UL, BIP x4 B4 &E->CH 7
7 A Ig TINS5 & b1k whole Ig 50T & 3BUG Ls
WS, BIP LORIGHERAFT 2 2 LML, C A
L #fic s\ C3HL L € < % hidden antigenic determi-
nant (X% %D EHEN S 1819,
AWFEIC IS\ CliE, &7fE BJP % L0 polyclonal L 4
(PL) i & v A OHIMGE ZFR L, 7-globulin TR
LCligE L 88 & o 2083 B3l (A-FL) #18, oh
& %M BIP 8 X OV ORI VL 8L Cu &
DZE X T R B Z AT » THED SIGCREE % 5 M3 %
};i Lz, hidden antigenic determinant 7% L 40 & D
B, o LIRET A EWLMT L LS & L.
%9 A-FL 78 BJP LIR9 % & & (% Nachman and
Engle!®), Epstein IBU) X higdClRE IR, 1gG
B IU R L CER o ER L gl X o8 MM BEIR X v 5
BIP ¢ X h#1 IHH%”Z’VFZJ &, whole Ig 1i7a< € BJP
D BIAFAET BHUFIE & RGBT 2 Hilkn 5 b:h% &G,
b oGt whole Ig Tl P H D,
EHE I L84, &5\ ik BIP JBRIRCOZEEH LT %
P kAL D EE 2 bk, blocked antigenic sitel®)

% 7213 hidden antigenic determinant51®) & It (X 1 C

“inaccesible

ZOPLIE I AP IR, IR o R L ga e
whole Ig 23 L CCh P BEZT B2 L7 Lo
TEMATEED 2 T4 ¢, Dammacce and Waldenstrém
45, Lindstrom 5670 30w FIH L K Bk
75 LHomEYRE LT\ 5. FHEHHY { [ Bl i

L S8 a ik & dcy,  HUlhE & il < o BIP & G
B WIGE R D D, Lo spectrum 238k T4
» BIP & —Hac iz i, B L gioile b
HWC—EOMR BB L xiBble. Lich - T ol
1213 broad spectrum OHLMIEEFE S5 2 L2000 T 4
HCehHsr o EuiEm L.

SENEZ O X 5 Fabihs b LU
EXTBHE LB, BJP 0)&7‘&0“&“ PL )

D A-FL % ${F > T o RIEE 25 L7z,

’Z/J\’%"}JL[GI(H DR
REZiv

FPEM L4 A-FL © g icxid 3 IE% 25 &,
EWHAD whole Ig D& 7ebH3 MM HFED IgG- X O°
Ig A-M 50, &It b o fragment ThHH Fab ks
LU F(ab’)y & DRI RIGERD b lehs 7. DF D
L #2s H i fs & LCuwhiE Fab 0 F(ab’), fragment
T THIEET, Lo Cu domain & H 4o CH;
domain @ S-S #EAFALS) NLARES BB & L
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SHEEL, “inaccesible” THBHIS,  = OHALOREE
PEfc g fragment OMRFECHKIG L v b ©
L Ens. BIP oEE PL 13, monomer T % i,
dimer CThi, L0 T HEED LTI O &
LT “accessible” Th s ELHH X 5@ %2, A-FL ®
hidden antigenic determinant &3 A{EMEL & DAL
CHHREMERZ 2 b b.

I 2 > BIP w35 i O SOt %% &, A-
Foin 138 %« 0 BIP & LG L—TF5, A-Fm(x BJP2 &
BUS L T2 e i 2 54

T, TOWThd A autologous BJP L d k<X
BT A BB D, heterologous BJP 1o L Clx-FD
LR ESUGET B broad spectrum DPLIME &, SIGOH
\» narrow spectrum D I 1E N RSB NT. A-F o,
A-F x5, A~F 41, A-F 25 7z £ broad spectrum T#H b,
A-F k4 1% autologous BJP kg & D& Lo E+4F nar-
row spectrum TH o7z, F £ BIP #EA L TE-
7o A-Fry, D% A-F 24 1% broad spectrum #7535 L
fz. —J, A-FPL 3Bt R LR o BIP &+ XCRIE
LC broad spectrum O Il & Risd o &nTcEi.
Lieds o CHEHO L g oK IBES R L, Hk
% 121} broad spectrum O${MiE 2R L, #EE L 840
WECIGHTREZ L2 b e TR Lie. Z OKIG
FZ WL s 9 E D EROTETH 5.

iz hidden antigenic determinant @ J5) ZEIZ 2T
BJP % Cr B X O VL i/t LT D 7228, £
EDG RN THEGE L MA B

pepsin, trypsin % XL U° papain % iU CHE « D4 4
A kEt Licas, il & & <, e Vi 8 L0 CL e fif
ENLE—EDELMEIESReh ot 8f D BIP o
WO R, WS A IEP © 1€ Vi B 508 Cu
i fragment O EIMER TCEZ DX 1 EDOZT, VL B
Bk CL oWFhha e b ok 58, o 2 fEixo i
DGt DFE D BIP £ i@ 2WTid, Vg, Vg,
CraBIXOCurs 2, BIPAIe2nwTECl, V4 BIVC
C 2 7D fragment HER S,

BJP ® CL B LU VL ~OSRILFHEFRIC X D ikAbh T
WANFEDIEILE B E BT, Solomon and McLaughlin
1) (3 pepsin 73 i LCw%. 4O 2 &fi—4
THRARS I, [ Lz BIP i HucounC b il
RIsfERE RS e . (SOMIE2WTik Solomon
B d < —#on BIP 22T DR RO HETH - 72
LRVE T 5.) —JF Karlsson 513, Seon 519 o
W CHBERE/BIP I, TR, pH, WERL 2 ity
KA TCBA, BIP Ok S LI iR b, —EiH

TR ——8E L chain o $i M 233

EEHh Ty,

Seon K1) % 37°C Tl VL 23R4 <, 55°C Tlzr o
SOz Cu B LT BB & 505, [l Bk o B #5 A8
BIP i 2wl Zs& . Lo L, Karlsson 514 1%
pepsin Tl Cr ®&7%, trypsin Tl VL M5B R5 &
WRTNBH, 4 18 O Fh B FHUEZ O IR 7 L

—fE £ Bt mild 7 CH M E R B2, 2
endopeptidase 1 UCHHiHEAE R L, #iAEE LR
TG+ TAFIMMEBURETH B & Shpban, 55 K
SCIE, 28w ST L CRWIERIRIEFIC R W CR
Bl DA 3T 5 2 L i@tz Eb AR EShic Vi
B XU CL 5% Vi 2% endopeptidase 2% L CZLET
HoHLvormcbinss. BIP Ao X 5 iclER S
e LTtk e A RPN LTy, 2o Co &
Vi domain [#® switch 0 BIHE 73T A S O 12
B 2 X 5T, 4o BIP & & EERICK T B4 fiRE
RCEREET Db EE2LRS.

iz hidden antigenic determinant O J5)#ED[H] BT
DNWTELETBHD, Th% VL 88X CL fragment &\~
S D Ao FgRCiR i ds i Ligu.

7272 McLaughlin and Solomon2®) (35 5D A-rx %
g BIP CIRINT % &, intact £ & DG 2 CTF
D Cr i3 5 KIEAE S & & %o, hidden antigenic
site 78 CLiCd® B L RT50, L L Z OEOHR
Rk 55 2 & S b Mo RicfBicd i
¥ ol ol P A AR A

LA DO ZC B LTI, A-F kn O IGIL autologous
BIPk ® VL B2 CLick L T#E D b R,
logous BIP & @ fragment &%) U CILBIG L7chs - 1.
2% b autologous BIP # & D553 hidden anti-
genic determinant (% Vi 3 X0 Cr o i FZic ¥ LC
WB LSS R 51T BH, ot idiotypic 7oK
ISBEFE DA Lichidleb v, Zh @ 2 hid-

den antigenic determinant (&2 Tt A-F kn @ het-

hetero-

erologous BJP & &, #® Vi B X0 Cr & DIGE RS
THERBERDSS. L LARIONA T A-F £n © intact
heterologous BIP ~Ottkiy, CL B L0 VL ~D4y
fitic X v T, WwIFho fragment & oYM A
&L o e eiE4 alik IEP LS CoM KD 2,

MES I G H W L C BT H B0, Bk L7
DOFTRCOH intact BJP ERJETH A-FPLic 2T
B 5 ERHEITC, Cr o 25 LR O ATED T, &
R Ve o 2 LG, 2o A-FPL i+ % i)
» hidden antigenic determinant (3 Cr FITHDHZ &
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DMER S 7.

—7i, A-Fn @2 Th5bE, A-F 2 H autologous
78 CU BV 4y LA 12 heterologous 75 C 2y & 4
BOG L, A-F 2313 autologous C Ay & DL L12As,
A-FPL @ X 2SI C kw35 X 5 kB by,
72172 A-F 21 o Jins% hidden antigenic determinant
HCAEEHBT EDI PPN BITEE I 5T,

HENC A S E, A-Frn $ A-F n 3 heterologous
BIP £ o[ttt Cr X0 VLIS igd 5 LIz L AL
IEP v_coRithkbh, A-Fin BXO A-Fn ©
PiRTGEc X v iE &5 hidden antigenic determi-
nant OFHTE BIP 2% intact ThH 3 & LA EE /5
ThBHIOEEPbhS. KL A-FPLO X 57cbsfED
Piic By g, i Cu Bl LCu s & AR
I hi.

Vi 13 BIP 0GR 2 T EE AT 510 5, e
D BIP €7 2 7RI 2 5 e 0,
hypervariable region 230 » 117, Vi (A1 #li A9 ()
WITHUAREE O BB ST 5. Las L Vi DR ME «
CRID LT o TR Bit-Twabil Tk, Ll
D L CREFEME (group specificity) 23K & 18, Ve
FATRS, V2sHescgs s vy, A-FL oG
#py broad TE% ™ heterologous BJP 1 .8 hidden
antigenic determinant {Z X% &3 4uE, Vi domain i
DT T & SRR, Zh D koMol 2 s
NiElebigus. LvL, SEIOBEL B IR D ICEE
BT ORREHO Neh 5 e

CoxlMMo BIP MCix, « Tk Inv MEH, 2 T
2, 3 ® isotype FEH M ALABRTT 3 / BRELFIANZ & A
E—FH LT3, Cui BIP Tl ChHsB &Thid,
Lo [ DEL 221 8 W C A-F kn B L A-F 2n 2 hetero-
logous Cr £ 5 LA KIH LT L& cBbhic.
Lo L, & 3 X0 2 OB BRI X b iEE T 5
Z &, Inv AREEESC isotype #R ¥ PEE CLicthbo
JRTED B B PURIEEL) fIC X h R 51220 & & 234
bhvtwd. Zo X5 LI Lo BN T ko dlic
1 CL - Vi [l switch region WY 3 % @k ik 238
FECHDHI LN ELY T 5b. % Solomon
512) 13 A-2 % autologous DR TE x4 CA ENIE Lt
WERRARDN, 2O « SN I U CAL RS
125 < K7F (conformational dependency) LT\ 5 L3
Z2TCWwd. oz & XY, 40 A-FPL 28 Cr L3I
BH, CaL@BIELisds o TS B H Sk 5 0 4 Lk
Telev.

Fro X EFibfithiics’, Nachman and Engle!® s X

Z ® domain T (%

AW ERE 1979

O Epstein 519 of§fi§o & 51 Co-CHy #5 & # Sz
HomaEEic DT, Solomon!® DTG - 74 F L
& n LEDRS LOHEAOW LR THEETE
fevs. SEOREEN DT HE, Lo 2 omirohE sk
HO R OB E 51T b EB2 bh, chbosic
BI L CRABOBENNETHS 5.

W LT, S EOK s\ iz hidden anti-
genic determinant O ¥ Blic ik VL B35\ x CL oW
M5 LT B DTl <, intact BJP %5\ (3 PL
DILAREE D TEI /B Z B U C % &35 2 52 LTy
ER bR

5 #

E

FAE BIP 5 LO¥ polyclonal L 4% b Hiilssk L 84
WATEM L, “h&ET5 Lo hidden antigenic
determinant # B+ 57, intact BJP 5L U0 Fh %
BERELC Vi, CLiciild, £0RTEX R L TROIK
gor L.

(1) A-FL iz whole Ig ¥ X ¢8 lg fragment TH %
Fab, F(ab’)e @ X 5 72404 L g8 & i3 G-3, e L 44

2) fH~o BIP & A-FLn &0 iz s = i
KRECENRRBR, B BIP CfFb b i i ik fmm
® heterologous BIP &S i3XIG L7icWE23H 5. —h
1t L polyclonal L 4 C{E#HL L 7= A-FPL (¥ broad
spectrum OH[I{E T4 @ intact BIP & offic X < K
JERER IR Uiz, Ured’ o O B i i el L ol
e LRD B

(38) BJP % pepsin, trypsin ¥ X% papain &\
R R A TR AT DS, 4% BIP 12 X » O, B4%E/BIP It,
REfive, SRS, ¥ X OSSO 38 43 ) RAsRs o I
T, ThEZhiciies. Gftd £ Vi & CL bR
D58, Vo $13 Co oW hn—Jithsr5a, WE
ZREROBRVCBAFELE LT, —E Lk

(4) A-FLiz X 9 hidden antigenic determinant &
LGRS 5 Bt o Ffificiy, L #HonTamomEmk
WGP BB L Coa b o EHEM Lie. Z oM 1ER
CL®da\ix Vo Eiedh s Lz L LTh, »
BREOPMIFIT R UL LD CL Bl LT 5 &
EARHEN S B R S B .

(AP AL L EEEMRIRE_ &2 0 M & o
fibhi.)
B 278

L RENER: Dys- & X 08 Paraproteinemia JF5HEIC
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