Polymerization of B 2-microglobulin as an
Amyloidogenic Process
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B 37 m 7w 7Y v (Brmicroglobulin, fm) 137 3 B A FEIERZ V02D 1 DThH-T, ERIBATEN LT T3
BEBOBETIXMBEFRD fim HEM &7 b, FHREERR (carpar tunnel syndrome) &£ LTT $ 54 FigEd o3 & i
b T2, Connors HI35ELT fm HFHRBRENTT $ w4 FEECES Z Lv®E L. LA L fm DEENRED
7 Ivd FPEHECE oD, — T DL S DD CTILRR B LT UL e, ZORETIE Bm M BT 2 v A FEEMEAN
DHRENTOE(LEWDD, TORMREOBRELFT o7, fm i35 F I v aBRHK TS 244 245E LTHbRD»
FiyvAhBEEOREESBENDZEHBMBITHBDOT, ThirMEMBE L. FOES Amicon HD AR —7 4
AN-BERIC L o TRIBL, STFH7VIEEDO» 5 2% 2EB L THER L. B XAL fm OMETERESKE, 25T
RukE, VIV ARBI P IVYARY T I YAT I PP ABESKE (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE) I 8\ TE—Bi 4 & LTS b, M fm ¥ BES I RHBEEL DI, 1) V vEBEE
{LAEZAHEAK (phosphate buffered saline, PBS) HClfET 5, 2) HWEOEBEXET €%, 3) BEAEIED pH &+
%, DIDDEKELRLI. UWBNLT I A FEROFERELSNT2o0ic, BEHEERE, BEENE, IEX_-aH
(circular dichroism, CD) JlZ£, SDS-PAGE, BXB L U'REBINKE /L E¥Hvi. ETD 3 20&HI 85\ TIHBEOHRIT
WTRHBEBEOHEME LTERDbN. 1) &£2) O&#H%TIZ CD BLUORREKKB LELIZ /e 57228, 3) @ pH
43T HEMHETIE CD K RHERELYR D), BEXESKBTRBEMNCTF LAY FARE LA, Nle oy I —Fick
DERDTRDHEL) OUBITISHEED, 2) BRFBLOMRLL, 3) CRERDd -k, ELENE, BFEMST
LoThbavT—RICREDWBILT s o FEHETHD ZENHRShL. LEDZENE fm OBEABESLT 2720 T
B DB EHRERD L, fim D7 84 FEEDLDZ ERHENDONE, $ho e BE LT, BRRECEVTIL
RD fm #*FEETHZLXEETHHEVPATEY, FOEHRL LTBERTRREMC I BE T 57 — ¥ & H Bm
BHRINDIDTHDEELX LR TV, LHLERRICI D, FhiBE o7 7 — €I L o THMIRBD TR L,
B DEEMEHTICRT 2HBBIZ LB Z L L Lo,
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BriZzwmZ a7 Y v (Brmicroglobulin, B;m) 12196841
Berggard 5" & W RMIEEEDOBRERIO SRR I NS TBE
11,800, %7 n 7V VEBEFA—1—-7 + 1V ~DBEHTD
5%, Bm (21007 $ / Bhbie b, 517 2 VEBADSFPI SS &
BON—T2F>TW5. MRED 2 S A | EAEAHEDOL
SHTHD, B2 FV Vv R AL Vv ELCOBLBEL LD
LALLM - T 52,

—ABEEOBETH LT, ATEFBESAE - TUE,
BHIENOBE CRFHTERR, RIEE, SRuEmEL s
DF - BNEELHRTHZ L08%L, ThHDBETIIEAR
FHICT7 I s FOWRBERDD T EXRHB LAY, Zhi
Bm DPWEWLB7 s v FTHBHIEMR, Gejyo B ik b
bz Ehiz.

Bim DIMEAIEFBEL 1. 8ug/ml BE T H B, FifE %

BB LI\ DI ATEN D BE T, £ O40BRE & Tl
LTWAY L Bm BEDLHIZLTT § v FRE
bADOMRMETHD. 7T FORBKELTENLT S L%s
5 FD Bm BELRICEVIBEY L, NRBHEL LTz
Bm HEBONICECIRED D - T—F Licv. —F Tt
Connor 5™ 3¥EBL L7z Aim REBIAKICER L, BRETHZE
b, RBERICEWTT i vf FEOWBHEHRTHZ Ly
BE L.

LaL, TOFEREBIZESTHEDE, 7 3Ird FERY
EETHERIIMATH B 2EHASA TR, L Am BHTR
BERCRWTLT ing FBEABSI D > 50 CThHRE,
Bm D FHIMRERETHIEWC LD T I g FADOE{LY
B TE LD TIRISNTES D .

¥, BKREOHEF CRPD Bm 3B TITE L FEE

Abbreviations : 8;m, Brmicroglobulin; BLN, Behring Laser Nephelometer; CD, circular dichroism; ELISA,
enzyme-linked immunosorbent assay; IgG, immunoglobulin G; PBS, phosphate buffered saline; POD,
peroxidase ; RBP, retinol binding protein; SDS, sodium dodecyl sulfate; SDS-PAGE, SDS-polyacrylamide gel

electrophoresis
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¢, BESAECETT A, fm WEDTDITITRHRIZ
B REITRETHD LELATLWAYY, “hid@gi 7 e
77 —€IC L > T fim BEBINBRDEELLNTS.

7z, fm DM AEE DA DEHETTED LD
Qk%?é@#,itE@iﬁkﬁEE%T7£n4Fﬁ#K
HBOD, FIED L3 S FHBLERSREET2ORE
ST, B Am EAVCTRRLEERLBRETS.

W& ITHE

I.#% #

1. B:m D¥EH

Bm HEMBE LTS 241 2 A REEREA . BE
FirE L - REFER & 0 BILERERAY - AREEF - F
EREEEEN L THES R, ZhETROBREFRZID
SERER L.

1) 4 244 247 EER% Amicon ke —T A RN—H—
+ Y » <, HIP10-20 (Danvers, U. S. A) A AW RRAMEE X
N 10~20f% I E#E L1z,

2) A—=s—5F o 7 22004 5 » (Pharmacia, Uppusala,
Sweden) (XK 26/60-p5%% 26mm, & X 60cm ; 0.2M Y vERE
i pH6.8 5 Wi, 20ml/hr) # AV S AL IRREIC X DEHIL
RA4ODEERE-—27053%, vHFHe + fm MiF
(DAKOPATTS, Glostrup, Denmark) % f\ 7 B REHAR
TR ERDE 2 - sk fdi.

3) #2 ¥ — 7% Amicon R & v & — FEEHK £/ (8050
£, 82008)) AW BARET L DB L.

4) €7 7F v 7 A G50 # 3 A (Pharmacia) (XK 26/60-19
& 26mm, £ 60cm ; 0.2M V vEREHE K pH6.8 | M,
20ml/hr) Z AW A ARBEBEE L DBELEERERR 22D
¥—s%vyFHe b fm MFE (AL IOy +Fhie b L
# ) — L EE S & v -t 7 (retinol binding protein, RBP)
(Behringwerke, Marburg, Germany) % Fi\ e B R E A EE
CEhptiLiezAh, 81— 2712 RPB, F2¥—-712
Bm T AMIME & & ARG Lic. vy ¥Hie b fun ME &
DHFGLIcE 22— s gD, BHE fm &Lk,

2. FBH Bm OBE

BR L fm B FFOARBF PV Y A—RYV T2 UAT
I P A EKkEE (sodium dodecyl sulfate polyacrylamide
gel electrophoresis, SDS-PAGE), EEBERkBIER L URKE
SuEREIC L h FOMELRE L. RRICAVBRIZTANT
BREDA & v TlEMAEE (KSI-M-18 #, EHTH, HE)
ERGCTER L.

I. EBFH=E

1. Bm DEE

1) BEERE

SR UV-2200 (BEEERT, WE) 2 H T Bm O
£ 280nm iz 81 AEEEXREL, Bm @ 280nm K155
FRIRH 19,852 & LT B DREXRDIC.

2) EEERERERE (enzyme-linked immunosorbent assay,
ELISA)

ELISA 7V A7 » 7EBAEYRBL L= VvHF (4 7/ A L
Brm micro * v + (Behringwerke) & B\ CHRERIGITC, 1
B, 2EKRIG18~25C, 304D EICH L fm ORELIE
Lz, Bm B BEEDRTVWO T, WEMTIE Sm %

12,000rpm 154 RBEOL, 2O LHE2RE LTHBTH
7z

2. SDS-PAGE B8IUVv=zAzvT Ry T4V

R L Bm % SDS & X\ I2.5%8DT 7 VAT I V7
NE0.05% SDS #4785 EEW % V¢ SDS-PAGE #%
MLz, FSvaA7 - —%B (=) YA, B 2AVT, ¥
ANEDEHEYZ V7T Ry b PE (7 b—, ®E) L& 15V
FEEECTOFMBEEL, EF L. BEH, 0.5%v¥1 vE
HIEU AR LEBAERPTARB T e v F v LR, R
CEER CA0EFER Lz v+ ¥Hie + Bm MF (A.L) Fic
BL, SRIETIRIARGER. 0.05%Y 1 —v208F
Y VARt K (phosphate buffered saline, PBS) 12T
54T 4 EIgEE Lict, 7 u o v 2R AV BETHIC T 2500
EERLYFR Yy FRE Y v 7Y G (Immunoglobulin
G, IgG) v+ % v & — 4 (peroxidase, POD) BB+ 7 Y
77e s PEYBHEL, SRCCIRM2ARIGET»
7. B, 0.06% Y A —v20&H PBS TS5 4[5 @S L
7248, 0.0025% O-dianisidine/0.01%H.0,/0.06M + U = E5ERE
B (pHT.6) M TERIC TS5 ~100HBRRIGEER L. 3
EBAY PR LLE, BEKCTESREL, BHRLL.

3. Bm DEAEDORE

Bm DEAEBY -V VIV —F—F T 2m A —F—
(Behring Laser Nephelometer, BLN) (Behringwerke) % F\»
T, BARI2EEYHBEAEORLL LTREL L.
BLN 23 £ 633nm @ He-Ne V—+—%H¥iHLTHHDT,
BREF LNy PRORBIC I B ZRBIINSEENRT + +
FuFr xR LEE, BEREFLLTTF A LFELD
A — &= L bFENNEA (V) TRRINL.

4. ARX-E%

MR Y=t (circular dichroism,CD) O #fE X JASCO-J500-
CARztn743brA—&—1 CD EBXHEE LB TT
\+, androsterone 0.5mg/ml dioxane I X h CD BRE&E*
Fotz. 2mm XBO v FE, fm EEE0.3mg/ml0.2M Y
VEREEIE pHE. 8D DR ER L LTHV . BMEE&H T TD
RERORSEIY, Bm B IM EiEEERIC X D 1 1 T RAER
L, CD 27 b LOEFLTEI L.

5. 7ing P

Bm DEAREWZ RO LV IEEL LTED, PEDO0.2
M U vEBEETR pHE.8 IRE L, Hoh Ln¥ s+ vHEET
THEAEI~ b LEATA P/ FALKIEFL, STCTERL
fo. wac o v I —HRRG L, EFEMES I OERXBERSET T
et RELBR L.

. BETHEBEC L IEE

Bm DEBEETBH Y ELC L VED, LEDO.2M U Vg
B pHE.8 KRB Lc b DR ETHEESHERB L L. )
AyvaDlbiansr vERED, »—-KVEELTHE
L, #O LT LE. KOXWET X hRVEl- TEHES
¥, BiEY S =2k n37C, 200HR L0 = VEMMCTE
85 4R L, BFEME H500 (BEY, BR) WX hE
217,

7. ERBERES I OREESKE

EXAHBR kB ACE2] (FiXtai3, KK & Agafix
T4 va CNG (AL AA4 M, BE) AV, SedF—A- b
VA FY v VRERICED L K88 7Hmr— R (R4 42
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4 MIEDIIMMEZEDT L — b afEotk. BRELKKET
I hFx T 4 A=A ZIZTE, 1.54 TO0RBEHRML
o, REESREBTRE LR EHLLT v T —PITI DT
V=t R E 7. 5kENE 250V, 4B0RIT, FO%, HEIC
D=y v =700 7 v 7 A—Fehmli?,

8. fm DR LLES

E@STE3,0004 » F ORGEE YM3 235 LB«
80102 %5 & 080508 (Amicon) & VT, FEE Bm &R/
WL W BBLES YA,

9. fm DHBEERTCLILESR

Connors BP0 FEIITIFER L, 0.14M NaCl 241:0.01M
PB pH7.2 (PBS) =T Bm BERAE L, BEHE Spectra/
Por6/MWCO 3,500 (SPECTRAM, Houston, U. S. A) 0.1~
Iml ZHA L. 20 Bm HEEKZT2EH/M LI PBSIC
1 BB Lo, B E 4BHFR LA PBS &4, Rk
C1HBERL, ANTBEFRLA PBSCELTELIZLH
B L. BEBECERRLZBERCEXRFC 1 BERL,
BELORFERHE L. TRNTOBEFILE6 COBECTEML
1z

10. g:m DEUEHETICLIZES

1) By pH oAt

0.2M V vERREYE pHE.8 D B:m % FEHTIE Spectra/Por
6/MWCO 3,500 ([&_F) % 0.3~0.5ml #A L, 0.2M EelRiEE
¥ pH6.0 A& LT 1 HEN LI, 0.2M EERRRBRE R

Sample No.

130KD
75KD

50KD

27KD

17KD
—

Lane 1 2 3

Fig. 1.

A, SDS-PAGE in 12.5% polyacrylamide gel was performed in 40 mA for 120 mins.

1

Sample No.
1

pH5.5 X4t AT L, BO' 1 BEN L. &\ T0.2M Bife
RBEW pH5. 0 FIBRIC 1 BT L7c8k, &I 0.2M Eelbig
Hi® pHA.3W L HEH LEGEZRE Lc. EWIZTXT6Co
BB TEB L.

2) 0.2M EeERREIWE pH4.3 ~DFHHT

1) AT 0.2M V vERRBEIK pHE.8 R D B % FHIE
Spectra/Por 8/MWCO 3,500 ([@ k) wEHA L THEFEZEM L7
A, FENTAEETRT0.2M BREREEE pHA.3 L L, BH 1 [
FLOBER - SHBRLT 4 AMEHE 0BTV, E4va
fo. BIIZTRNTE CORBICTEEL.

15 #®

[. B8 &m OREORE (K 1-A, B, C)

1244 ZAREERI VBRI fm OFE R P~
Z %, SDS-PAGE R\ TIEHFEI12,000D AL B B —7p A
vERBES LR, BEREKKEEICE\CH, BoEIICE—1
AU FRRD LA, REBKKEECEVTIH fm MFE
DN B BB B THE—Te LR L RS, »ofle oL
DRI S OB B RD bhich i, ThHDOHHER

P Bm ITRIFHE—EFTH B - EHBHERIRTOT, UTD
BEIC AW,

I.B8m OEFES

1. Bm DB IHES (K2)

B 115ug/ml ML, TOREERE 6 BRI 5

C

Analysis of the purified f;m. Purified 8;m was analyzed on characteristic and purity by three kinds of electrophoresis.

The molecurlar weight markers in

kilodalton (KD) are indicated on the left. Lane 1; pre-stained SDS-PAGE standards; Lane 2, concentrated patient urine; Lane
3, purified B:m ; B, Agarose-electrophoresis was performed in 250 V for 45 mins, and agarose gel was stained with Coomassie

brilliant blue.

Sample No.l, normal human serum as control; No.2, purified f:m; No.3, concentrated No.2 Sm; C,

Immunoelectrophoresis was performed in 250 V for 45 mins, and agarose gel was incubated for 16 hours after an application of
antiserum. Sample No.l, normal human serum as control; No.2, purified f:m; No.3, concentrated No.2 Bm; Antiserum 2,

rabbit anti human serum ; b, rabbit anti human 8,m serum.
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280nm OEEEE & BLN i & 0 Iz Lo BERE # BB L
LCEARENC L »7-. BKEO fm OBRER, BMEHO Am
gEY 280nm ORKE L HRD, ZOMOEE L BRHNEH BIHE
COBEREDOHBFEC LD fm OWEXFEH L1z, 280nm
OREEMET T, fm BE 402ug/ml ¥ TIXEARES
maES B, ThUECRER,HRITH, HEE»D

Intensity of
light scattering
2.5
0D280 ABS % V)
[ e ®]
1.54 3.0
1.0 -2.0
0.5 -1.0
115 500 1,000 1,500 Bm ug/me
10 2.3 1.2 0.8 m¢ volume

Fig.2. Changes of absorbance (ABS) at 280 nm and
intensity of light scattering (turbidity) by BLN as a
function of PB.m concentration. Initial concentration of
purified 8om (10 ml) was 115 xzg/ml, and it was concentra-
ted to 0.77 ml by ultrafiltration. At the volume of 1.34
ml (855 xg/ml, pointed by arrow), turbidity was observed
by the naked eye. Closed circle, absorbance at 280 nm;
open circle, intensity of light scattering by BLN.

intensity of Intensity of
Bam light scattering  G;m light scattering
ugfme (v) na/me )
o O =~ =0 o——@ O~ =0
-18
8004 ,? 16 E -4
'
700+ K -14 71
'
600 I,' 12 61 -3
5004 / 10 5 -
'
'
400 1 ',’ - 8 4 2
-4 ! - -4 -
300 I 6 3
2004 / L 4 24 L1
/
| -l
100 o | 2 14
o
(pay) 0 1 2 3 4 (Day)
A

Fig.3. Changes of concentration of B;m and intensity of
light scattering by BLN during dialysis for 4 days (decrea-
sing of salt concentration in PBS). A, Initial concentration
of purified 8;m was 727 pg/ml; B, 7 ug/ml; Day 0, both
of 8;m were in 0.0l M PBS (0.14 M NaCl) at pH 7.2, and
Day 1 was after 1 day of dialysis in 1/2 PBS of original,
Day 2 in 1/4 PBS, Day 3 in 1/8 PBS, finally Day 4 in
deionized water. Closed circle, concentration of fm (ug/
ml) measured by ELISA; open circle, internsity of light
scattering by BLN.
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I ABNE L D EVE%R/R L, 855ug/ml DA LTI AR
HIEBZE T hL B S ci 4 fom BRI A UK. BLN X 2R
BEONTEIC R\ TIE fom EBE 1156~23%g/ml * TOFME T
120.5V UTFOECKEEMEL R LT icdd, 402ug/ml T
0.72V i L8 L, 855ug/ml T1.30V, 1,709xg/ml T3.36V &
EEERL, BEE» SR fm BE & ARG7E O DBR
ENRIL—HTEERENMELRL.

2. fm OHBEETCIAEA (K 3-A B)

Bam T2Tug/ml & Tug/ml OWED RS 2 00REBHT O
TEMEEIBEE TIC BT 5 ELISA 10 X » TR Bm BE
& BLN K X 5 REBE L R T AKALEE & OGRS ITRL
7o, PBS % BRIEMNC 2 {5 AR, 45FR, SMEFRGREY
TEBIZREN, T2Tug/ml, Tug/ml @ Bm &3 BLN K X5¥%
BELREE A L. Bm WEDE VR ORE QWA E I E
BN THHORK LT, m MEREDQHIEREORY
L& B AR fm BEOHLBED LN, BRI LDRE

Intensity of
Bam light scattering
ug/me
s V)
*—o Qesss0O
B-a- % 0. -A- 3
60 -6
507 L5
40 -4
304 | 3
204 -2
10 » g1

<pH> 6.8 6.0 5.5 5.0 43

Fig. 4. Changes of concentration of B;m and intensity of
light scattering by BLN in acidic pH solution. Initial
concentration of purified 8am was 55.6 pg/ml in 0.2 M
phosphate buffer pH 6.8, the sample was dialysed for 1
day against 0.2 M acetate buffer pH 6.0, then 1 day
against pH 5.5, following 1 day against pH 5.0 and finally
1 day against pH 4.3. Closed circle, concentration of Bm
(#g/ml) measured by ELISA; open circle, intensity of light
scattering by BLN. After that, 8m in 0.2 M acetate
buffer pH 4.3 was dialysed against 8 M urea containing
PBS (closed square, concentration of Bm; open square,
intensity of light scattering by BLN) or 0.05% SDS
containing PBS (closed triangle, concentration of fm;
open triangle, intensity of light scattering by BLN) or 0.3M
2-mercaptoethanol containing PBS (closed star, concentra-
tion of B.m; open star, intensity of light scattering by

BLN).
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Intensity of Intensity of
Bam light scattering ~ 8;m light scattering
ng/me (v)  ue/mt W)
>—e O ~ =0 o——0 O -0
18
800 16 -4
700 -14 71 3.5
600 12 61 |3
500 1 10 5 -2.5
4004 - 8 41 2
3001 - 6 3 1.5
200 - 4 21 F1
100 2 11 0.5
(pay) 0 1 2 3 4 (pay) ©
A B

Fig.5. Changes of concentration of f:m and intensity of
light scattering by BLN during dialysis against 0.2 M
acetate buffer pH 4.3. A, Initial concentration of purified
B:m was 727 pg/ml; B, 7 pg/ml; Acetate buffer was daily
exchanged with new buffer. Closed circle, concentration
of B:m (ug/ml) measured by ELISA ; open circle, intensity
of light scattering by BLN.

'

130KD
75KD

|

50KD

|

39KD
27KD

'

17KD

Lane 1 2 3 4 5

Fig.6. Analysis for polymerization of f;m by SDS-PAGE
and Western blotting. Initial concentration of purified 8:m
(10 ml) was 100 ug/ml, and it was concentrated to 8-fold
and 10-fold concentrates by ultrafiltration. SDS-PAGE in
12.5% polyacrylamide gel was performed in 40 mA for 120
mins, and were transferred onto a sheet of clearblot P
membrane, which was incubated with rabbit anti-human
B.m serum, then incubated with goat anti-rabbit IgG
conjugated with POD, and finally stained with H,O,and
O-dianisidine in 0.06 M tris-HCl buffer pH 7.6. Lane 1,
pre-stained SDS-PAGE standards; Lane 2, patient urine;
Lane 3, purified 8;m before concentration; Lane 4, purified
Bam after 8-fold concentrate; Lane 5, purified B.m after
10-fold concentrate.

130KD =

i

#12 BLN & X BHE T, SERECERK~DENE, fm &
BETI16.28V LBOTEBELRLCOKN L, (ERET
2.83V FRTRELEE D, HBEALAE T Bm BEWKET 2
ZEARE NIz,

3. Bm OBMLGTRIZES

1) B[Ry pH OET (K 4)

0.2M v vERREEW pH6.8 IK¥h Lic Bm 55.6ug/ml @
pH % 0.2M ErEAiEER % Fv-CEC L 06.0, 5.5, 5.0,
4.3 BEMCETE LD ELISA & X% Bm BEL
BLN & & 3 X EELAE OBGRY R 4R L7, pHE.5 T2
BEICAE BTV R, pHS 0 B W CHEREA T
%, pH4.3TiZ pHE.8 I BT HEED 345D 1 LTI % CHd
L. ZAICH LT BLN 2k 2 E&%EEEI1X pHE.8 B L U
pHE.0 TIX 1V AT DEVWETH - 7oA, pH5.5 Tid 1.87V,
pH5.0 T2 2.78V, pH4.3 T2 5.12V & pH ME T+ 301
UCEWEEEBEY R L. Lhrbkizczhd 8M BEE SDS
£7% PBS, 0.05% SDS &% PBS X0°0.3M 2-2 45}
=& —NE&F PBS © 3%ED PBS wHHT T2 L, SMEE
A% PBS £0.05% SDS &% PBS T2 Bm DEEHEE L
EBEORI AT DL, ZAIKHLT0.3M 2-2 %57}
=&/ —/EFH PBS WENTA L, f.m OBEIRY LER
B oc#miic.

2) 0.2M ErEREMEH pH4.3 ~DFEN (K 5-A, B)

B T2Tug/ml & Tug/ml DEEDO RIS 2 DDEBHE D

75KD =»
50KD =»

39KD =
27KD =

17KD =

Lane 2 3 4 5 6 7

Fig. 7. Analysis for depolymerization of 8zm by SDS-PAGE
and Western blotting. fB.m was concentrated, and the
concentrated fB,m was dialysed for the following three
kinds of PBS. SDS-PAGE and Western blotting was
performed as in Fig. 6. Lane 1, pre-stained SDS-PAGE
standards; Lane 2, patient urine; Lane 3, purified B.m
before concentration; Lane 4, purified 8;m after concent-
ration; Lane 5, dialysed 8;m concentrate against 8 M urea
containing PBS; Lane 6, dialysed 8;m concentrate against
0.05%. SDS containing PBS; Lane 7, dialysed Bm
concentrate against 0.3 M 2-mercaptoethanol containing
PBS.
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¢, pH4.3 FEEAEEI VI BT LB & O ELISA ) X 5 Bm
g+ BLN X BXHMEBECRBELEAR S TR LE. TR
e LBEMETT B0V, KHEBEZEMLL. T
HHLERE fm TESBEN | BRI LMEBEDB.7T%, 4HE
wi231.9% ¥ THA Lic. ERE B TILENC L 5 BERY
AEXHIAMTH D, | BRCYTREDNI2% T, 4 HEKE
2w ETER Lic. Zhedl, XEALBERISRE 8m T
B 1 B#IC 0.65V 225 5.98V &I, 4 B 10.82V
FTRMLE. X, EBE fm Th 1 HHIC0.09V 75 0.86
V, 4 EHRIZIZ4.08V ¥ TEA LT,

I. SDS-PAGE &LV ITARTAY T4

PEREETO Bam 100pg/ml TS FE12,000DEEEDLDE
— AV FTHotebDA, 845F X O 10MEHRM Lk,
HFrwESTLOHMRENS TFE 26,000 (2 k) 40,000
(3EH) LFRSTFEEXRTMNBELCREAEA Y FRHE L

Fig.8. Electrophoretic mobility of polymerized Bam. A,
Agarose-electrophoresis was performed in 250 V for 45
mins, and agarose gel was stained with Coomassie brilliant
blue; B, Immunoelectrophoresis was performed in 250 V
for 45 mins, and agarose gel was incubated for 16 hours
after an application of rabbit anti-human B.m serum. Lane
1, normal human serum ; Lane, 2, 7, purified 8;m; Lane 3,
9, precipitated B:m by concentration; Lane 4, 10, precipi-
tated B;m in pH 4.3; Lane 5, 8, supernatant 8;m in pH
4.3; Lane 6, 11, precipitated B:m by dialysis against H;O.

(X 6).

B DEAW L O BHERLAREYE 8M RESH PBS,
0.05% SDS 4% PBS BLU0.3M2- A AT+ =& ) — L&
% PBS o 3FEOFENNEKICK LT 3 HEESH LicBOkE)
RE—VIXERO SO ENTRELRELER LI, Ticb
%+, 8M [EHE &% PBS % L 000.05% SDS 4% PBS & L
b D TIREEME, 2B 3 &R, 4ESRUEOPHE
SFRICHABTAREAY FAHEL, BEEOA Y FIELH
Lt zhiexwl, 2—Ans7r=x/)—-0V&HF PBS k&
B LI DRBBEOLDAY Ve, DAY FIBLE
AL (®T7). BTov—v4, 5, 6, THREDCRBYA
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Fig.9. Changes of circular dichroism of B:m in acidic pH.
B:m in 0.2 M phosphate buffer (0°) was mixed with 1 M
acetate buffer pH 4.3 (1:1), and measured the CD spectrum
after 15 min (15°), 30 min (30’) and 120 min (120).
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Fig. 10. 1dentification of precipitates of polymerized B.m as

amyloid fibril by Congo-red staining. Precipitate of
polymerized Bym by simple concentration was applied on
gelatin coated glass slide, dried at 37°C .and stained with
Congo-red. A, Light micrograph, X200; B, Micrograph in
polarized light, X200. The arrow indicates one position of
the precipitates of the polymerized B:m.
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Fig. 11. Electron micrograph of precipitates of polymerized
B:m. = Precipitate of polymerized B;m was stained with
uranyl acetate for 20 mins at 37°C and with lead citrate

for 5 mins at room temperature. X 30,000.
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Abstract

B,-microglobulin ( 3,m) is one of the amyloid precursor proteins. In patients on long-term hemodialysis, serum 3,m
increases in concentration and changes to amyloid as seen in the carpal tunnel syndrome. Connors et al. reported the in vitro
formation of amyloid fibril from intact 8,m. However, whether all or part of ,m changed to real amyloid fibril was not
stated. The present study was performed to confirm the in vitro change from g,m to amyloid fibril and to investigate the
intermediate state. j,m was obtained from urine of patients with Itai-Itai disease caused by cadmium intoxication in the area
of polluted soil. Urine samples were concentrated by hollow fiber Amicon Concentrator and then passed through two gel fil-
tration columns. The characteristic and purity of the purified 3,m were confirmed by several electrophoresis. In order to
make precipitate of the purified A,m, three procedures such as 1) concentration of the solution in PBS, 2) decrease of sait
concentration, 3) change to acidic pH were employed. The intermediate state was analyzed by protein determination, neph-
elometry, circular dichroism, SDS-polyacrylamide gel electrophoresis (SDS-PAGE), agarose electrophoresis and immuno-
electrophoresis. The formation of precipitate of 3,m was seen in all of these three procedures by nephelometry analysis.
There was no change in CD spectra of 2,m in procedures 1) and 2), but CD spectra revealed a.rapid change in procedure 3)
atpH 4.3, In agarose electrophoresis, a new band appeared in procedure 3) at pH 4.3 in addition to the original band of j3,m.
However, in procedures 1) and 2), such a new band did not appear. Stained precipitates with Congo-red were plentiful in
procedure 1), few in procedure 2) and fewer still in procedure 3). Observation by microscope in polarized light and electron
microscope confirmed that the precipitates were amyloid fibrils. These results proved that intact f,m changed to amyloid
fibril when the precipitates were formed gradually without any change in conformation of ,m. In the field of clinical labo-
ratories, determination of 3,m is difficult because of instability of 3,m in acidic urine. It has been explained that acid pro-
tease in urine decreased f,m concentration. However, this study proved that it was not due to protease digestion, but due to
formation of precipitate.



