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Water-insoluble Fraction of Lens Proteins in Bilateral Congenital Cataracts

Akio Tabuchi', Akira Ikeda’?, Toshiharu Nishikiori', and Hiroko Takaba®
Y Department of Ophthalmology, Kawasaki Medical School
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13R 13BO B AR EOREKREOKTELES (WIF) & REAAEES (USF) & TEtEEs (UIF)
24 4, BB IC¥/E agarose gel DEBSBRAH(IEF), #%%E (2 SDS-PAGE %47~ 1. USF @ IEF T4,
TeREME (24) Er P EnT, ZBAAE (44) TEpH 6.2RBOBMEREC, REYA
Mg (76)) TRESICpHG.2ULETH/ FABHZ2DHFHTH »1-. UIF ® SDS-PAGE Ti}, T2
BIURBRAABOR 1AIABR LAY F 25380, 20FFRBEMAKUTOR) RT24 F£B01:
HAEARED 2 Fl 4%, T~TUKUETH-1-. EREARBEERABARE R4 > T WIF oz b
THT, KGEORBHMUICL 2KBEZ I EHOERY S D LEE AN, 1, REBEBEABRLHM
B2 — 2 RTERBEKAEEER I C AL UEE AR R IMEL - B LOTHE L
EZibhtz, (BER 92:1390—1397, 1988)

F—7—F  MEEMEREARME, K&EFZ /2, KTBEEES, REFSHES, RIETEAEES

Abstract

Water-insoluble fraction (WIF) of the lens in thirteen cases of bilateral congenital cataract was
investigated. After TM urea incubation of the WIF, it was divided into urea-soluble fraction (USF)
and urea-insoluble fraction (UIF). The former was analyzed by means of isoelectric focusing (IEF)
with thin-layer agarose IEF gel, and the latter, SDS-polyacrylamide gel electrophoresis (PAGE). In
IEF of USF, complete type of cataract (2 cases) showed no detectable band throughout the whole
range, but nuclear and cortical ones (4 and 7 cases) showed some bands at a pH of under 6.2, and
moreover the cortical one showed weak bands in the range of over 6.2. In SDS-PAGE of UIF, the
bands were detected in 11 cases, but not in 2 cases of the complete and cortical types. The molecular
weights of these bands were all more than 24 kilodalton, except for 2 nuclear cases in which bands
were also recognized in the range of less than 14.4 kilodalton. Consequently, it was suggested that
although the WIF of bilateral congenital cataract is small in quantity, unlike in the case of senile
cataract, there were characteristic differences in it corresponding to the types of cataract. A few
exceptional cases were thought to be another types of cataract which showed abnormal patterns in
the water-soluble fractions of the lens. (Acta Soe Ophthalmol Jpn 92 : 1390—1397, 1988)
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HAROFREZE T 5 B TEOKGEGHES
RAERNCHRITT AR, RACBLTRE L #H
HERTVLBH, ERMEAABCVWTBD T
W, Hoa Tk Tl RS AR AR R E O K]
FEE 4y (water-soluble fraction, LLF WSF & %)
oW TRELERNFRZ TV, Keko#EED
ThH5Ha-, f-5L y-crystallin DIz SnD
SE—vRBBZERRE L, Lal, BRARNE
KGBETWEWSFL b & KABEKES (water-
insoluble fraction, LI F WIF &) ic & bai kX o
Linh, EREAABCES TS ZOREA L L5 E#
7R RS bh et o e S h b, SE,
EREERE QM EREEDO WIF wow Ttz L
DTWET 5.

I fEflE X OKBRFGE

fEF CAEFIEMREONEREAL3E (131]) T, F
MR EAER 1 7 A B13K CEY 6 8104 H) T,
FICHED L - WSF oENTFIc e A—EARET
BB, HHEOEKRSEE LT, KEEIrTEL2EEL
T3 DR TEHANE, BoREVEGFOLO
BERAAE, L CREBESLHIIESORS X S EEE
OE®EVEEO O HERMEAAR S LT 3EE
WCABIL(FE 1), FHRLfCRERERTERKL
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1. AY. (HL=1) i 12y10m KE Rl
2. K.W. (HL- 2) B 2y 6m SE4r
% ol (HL~-3) :} 6y 3m | ¥
4, M.M. (HL- 6) 7 12y BB Al - R
5. S.M. (HL-10) | %« ly ST
6, K.S. (HL-12) I 9y dm | BB il - Bkl
7. Y.H. (HL-13) 78 6yllm | ¥
8. M.A. (HL-14) | & 13y AR 3
9. C.5. (HL-26) | & Sm | B e
10. M.K. (HL-28) | #& 4y 8m | ¥
11. Y.K. (HL-34) | % 10y 2m | &

122 T.K. (HL-3D) | 8 Im | feH Ak
13. M.S. (HL-40) | %« 9y 8m | E Wi - #E

S D SEA IR, B BRI paRE, HOH C RETAMNE

{EIRE |97 % 17 - 1z,

ERAE | ERAFHEI8G cHiksBh 1 E0
BIFCHS| LicrEeKRdiiy, BEbcrzor
4 AL, 10,000rpm, 154, 4 CTHELEOWHE (T
bbb WIF) Ths, hzxEbicHEHKT24,000
rpm, 1043, 4 CTHELHE, 2ml ©TM REET605
=R B L, 5\u740,000rpm, 2057, 4 CT&E
GLT, LT hbbRETEHEES (urea-soluble
fraction, LA'F USF &) LM ET b bRETER
4 (urea-insoluble fraction, LIF UIF £8%) &z
TEEL .

USF =% L Ti%, D-sorbitol, Agarose IEF, Am-
pholine (LKB : pH 3.5~9.5) s X UH&EYEK CIER
L 7z thin-layer agarose gel # i\~ T, #% USF &¥120
L 2O WTEERERKE S A 1T - 1, kB4t
Pre-running #3100V, 5mA, 204 <, Running (31,500
V, 20mA, #9045 & L7z, #0#0.5% Coomassie
brilliant blue iz & 2FEBA%M, pH HIE R X OHEE
#ll % ULTROSCAN LASER DENSITOMETER
(LKB) ¥ X " CHROMATOPAC CRI1B (SHIM-
AZU) #HWTfT-1e,

UIF icxf L T32M RFE 2 v THEZE L K 740,000
rpm, 1047, 4 CoELE % 2 0T - T, HREEE,
2.5%SDS (sodium dodecyl sulphate) # X 0%5.0%
B-Mercaptoethanol # &#r10mM Tris-HCL, 1mM
EDTA @& (pH8.0) 100 \wEfEL, 37°CT60
SfEME L 7=, = Ah Pharmacia PAA 4/30 gradient
gel % Hl \» T SDS-PAGE (polyacrylamide gel
electrophoresis) #fT -7, EBRKEIIEGFEEL LT
0.2%SDS # & %:0.04M tris, 0.02M sodium acetate,
2mM EDTA (pH7.4) A\, LTFOFIETT -k,
1) Pre-electrophoresis #70V, 60477\, 2) Phar-
macia LMW Calibration Kit Protein Mixture &,
3) Sucrose iz &R EFHML, 4) 300V T104fH
HRrREZE, 5) 150V B EE TH2.5WF Mk E) L
7z, 2\~ T25%isopropanol & 10%acetic acid 24V,
0 oBEXMEEEE & SDS BER T, 0.02%
Coomassie brilliant blue R-250 -T18R I H A, 7%
acetic acid T24V, 457 HIBIANCIEE LT - e,

EE L TR BRRLA OB B o RmRHIE
(fERG220H), AHI9B AR L UEE2 52 D&y v
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1 REUHEEESOIEF co®aRE & BER
B 5 of B AR K A,
HL-N1 : 565%, HL-N4 :58#%, HL-N19: 4:#2.5
# B (& v viEERE)., HL-N17& HL-N20@ 3 =
hizh -7z,

I &5 x

1) R=ERIBEMES (USF)

R AMEOLD, WThd =2 Vi HERKR
(Amicon) # A\ TEfE L TERKEI Z 1T - 723, B
AXBHEY v 7 AED 5 Fiew LT, MERBEFT
VIR R 80f%Fowt LT, R BRI TR A 100
fEORMILETH > 1o, WRHIOMRKZ, KBEE
IUHBIOB B/ RATIR 2 M & 4L v KAk
HMEhieh oo, Lanl, £#2.54 Ao & v v fEREE
il & AR T pH 6.2 HEEMEEEB &I~ F
FRDI, £ I T, FEOF Y AEERFAIERRIK G
&L, EFDNEKEETIEUSE v ERwvE
Lz, £ LT, AiEERE? L IER/NEKRED KATE
MEs (WSF) @ a-, -1 X U y-crystallin D% E
EOMmAERF R pH 4.64~5.84 OREEHERE & 1P
%), pH 5.72~6.73 (B2t fH & & ¥ &), pH
6.16~7.66 (FPHEMREL L H5) THHZ LEBEITL
BAMBHTOLTALOBBICH B FORE %,
FhFEh 3+, 3+, BIT-—GRHIAEG), &£L
THEMFEREL L, vk, FEARKFLEIZL S
HELZ W LR L TIRWS8, Eido pH
OB 5 &G, WSF T Lo 4 crystallin ©
H5BEIESHIEERV-OT, HEEEOFEBEX S % H
Wit (B1, #£2).

%2 RETEMKES O IEF TO%% S50 ;
5 B 7K 50k 47,
FUK S

PR 3 0] stk o3 (IEF)
(F &S "

4.64~5.84 | 5.72~6.73 | 6.16~7.66

(HL-N 17) | 3 ~ = =
(HL-N20) | 19d
(
(

HL-N19) | 2.5m + = =
HL-N 1) 56y 3+ a+ =
(HL-N 4) 58y 3+ a+ -

®3 RFEAHKES O IEF TOSEL5T ;
e 4o 1 PGB
oo 1 PR

REAEES (EF)
pH il

S —
(RE#ER) | T -
4.64~5.84 | 5.72~6.73 | 6.16~7.66

2 (HL- 2) | 2y6m — — —
5 (HL-10) | 1y — — -
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HL-3 : fEM 3, HL-28 . fEf10, HL-34 | SEFILL,
FER 7 (R i h o T,

a, TEBAAE: 26)L b 2FEBCED BN DA
v Fidfeh ot (R3).

b, BRIEMNE 446 16 GERT) X v FEZR
Bighotehd, 3 FILEERM & B EEICEG Y F
ik, FEFIL0PHEEEIC 3850~ v PR
(H2, £4).

c. HEMEME 74625 FEF L, 12) 2458
im v Fa@dhh T, BD 5 FITIRERE &8
MERRIBICAE S v KRR, EHI 1M EF9) %

MIRMESE R B AR K S £ v -5 2 QKBS O S LFERIB R - Bk
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®4 REHEMES O EF TO%E S50 ;
BB R

ARG
) Lj\:’,in”{} i 53 (IEF)
. ‘Jrri?lJ W pH iﬁ(
(ER &) i E
4.64~5.84|5.72~6.73 | 6.16~7.66
3 (HL- 3)| 6y 3m 4 + -
7T (HL-13) | 6yllm - - -
10 (HL-28) | 4y 8m 5+ 3+ -
11 (HL-34) | 10y 2m 4+ 2+ =

®£5 REWEHES o IEF ©o%E 554 ;
BT P )

RFEF EEm 4 (IEF)
pH ik

g 1{3{ 14]] - S
(FHES)
4.64~5.84 | 5.72~6.73 [ 6.16~7.66

1 (HL- 1) |12y10m — — =
4 (HL- 6) |12y 5+ 2+ +
6 (HL-12) | 9y 5m 3+ 24+ +
8 (HL-14) | 13y 6+ 3+ +
9 (HL-26) 5m 3+ - =
12 (HL-37) Im - = —
13 (HL-40) | 9y 8m 6+ RES +

B & R SEIIC B 88 S v KRB (3, F5).
2) RFETBMES (UIF) @ SDS-PAGE
FHKBEO/DEATREROER DL, REH

DEZXHD OO, WThb 5T E20 kilodalton (L

TKEBLUEDEY) T 2L FThate, RAFAT

14 AK LT X U20K Ll E, EhomaFEELT

HRIRF2A FA—2 @B (K4),

a, BLEMANE  EFAS A FEedERT
¥, EM 2 EHrC24K B ED S v FR R &t(@
5

b, BRIENE  FEF 3 144K LT E~— ARG
At X hte, fhed 3 MINE24K Ll L, FEFL0E X B
UK o~ v PR (B6),

c. HEBAMNEE: 76H6fic v VMRS A,
BAMRE 7 b DILEEFI 4, 8, 12, EEAICHERTE 0Nk
fEFL, 6, 9T, WIFhbUKL EOH Y T2 A
FTdh ot FEFILSINE RV CH B 224K £ 26
KosAv FafFELRE (R7),

IV %

R R M I PIRE K R 0 KA P 4
(WIF) % REFEEESD (USF) 08 A8 S IkE) &
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HL-14

3 RFUHEMEE DO IEF cofOgG L RER | BUER AR R,
HL-6 : fEf 4, HL-12 : fiEfI 6, HL-14 : #E(1 8, HL-26 @ fEf 9, HL-40 : i
FI13, fEF 1 LEFAI2GE I I h - 1,

RETREEES (UIF) © SDS-PAGE » bt L, Xk EbhtTwa, Lal, MEoFERKKEERR I
RO REEMAOEEIZL » THFhF h OB IR WIF PMEBEHBED 3% EMEBTH DY, L ZAM, A
DB ENPE LI E ST, BRI TSR EEOT0% A KAEEER &
FEHKBEO WIF X747 3 74 FERITh5n b, TOXGHERETEETHH Z LnbYEHNE
iz & bic-oTHIMTAEA T, KEGEOLE OMAXIIET B LT WIF OG5 IZEETH B,
D11%~40% % 5, FOEREAEDRETENES L Lanl, %REBAERSERSOELFEHPIED,
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M NI17 N20 NI19 N4

4 RFEAEME DO SDS-PAGE | FEH K& &%
R,
M : marker proteins, N17 : REUEH], N20 : 48
198 8, N19: &£#2.5» 8 (£ 7 viERERN), N4:
583,

BROERBICAFHELHAORERRICLEL TED
TR, Z it WIF e+ 5 bd e
V. BadBRAEOEREEANBEFMETH 5 REEHE
A GERS s T, oo IR & Sk
BTl KMEREDIREA ER B HFEDF
b, COBERFAGCT—HOKRAEAFEXT- T
B, feds, SEIETT L7 WIF 993k b %8
H7eHEETH 599, ERMAABEOEK S HIL TR
EEBVED 2 CMEETM L > Twb, fiEERD
b AR CTALFERCTET 5 L CHREEE LS
hHDT, SEEEDHEY AV,

2T, SEOERBICHELEL WIF ERIED TH
BT, A6 UIF, USF LA B CTH -T2 Lo b,
F RGP E K RS Tk WIF o fEs» T
BHBEZENELM o, TOZ &1k WIF 2330
EmTARAGHE:O—>OfAREIE L LA
1o, F o, EH/NRKSHE TR USF 3 2 h, UIF
A b iz, ERKa &It 5 UIF (1E
BRESTHALEIRTWEIZEND, NNRREITS

A B R B 2 v o2 7 ORREEE S O S LEHR - B
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M

94k e
67

43
30

Ut

14.4

M 2 5
5 RFEAEMES O SDS-PAGE ; 548 gHE
fl,
M : marker proteins, 2 @ fEFI2, 5 :fEHS,

WIFitE L L TkhkaholEs v 2 THHELELDL
na,

SE4 R [ AEE K k12 USF @ IEF T 2 fish 2 7
EdiH Ehd, UIF © SDS-PAGE ic3\~Th 17
BBHAEET, 18IEMC Y FERDE, Thid
KEaEER & & 4 USF, UIF 283 5 A B Ak
LoKERHERATHS, Russell 52, FEEHAN
ECES TRDESKEELBRE Licikdie, T
BAEAZHEICAE L flZ2®E L Tv5, SEORE
Lok ) AEFTHRESNRE L DN, HLL
32 v 2 B B LR 2802 osmotic  cata-
ract LRI CHEF A L CHARB I - 7c EHEBEI 2 h
72,

B BRI K S48 USF @ IEF T2 v FAEREE
i< R bR HO0MEEL LR, BRHEL
TEROEW# v 27 P USFIcHBE LA D LB
ha, Lrl, Aviizdfohra7cfdidh, o
12 UIF @ SDS-PAGE T\ v FREDIZ &
A6 USF 4 UIF w7 L1 b @ » WSF 25EE UIF
BT LS D, HEEHEDTRENNE 2 bR,
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M 3 7 10 11

H6 REAEMES O SDS-PAGE ; B8 HHE
i,
M : marker proteins, 3 : fiEf3, 7 M 7,10 :
FEFI10, 11 : fEFIL,

UIF @ SDS-PAGE iz 2o\ Tit 4 #ildh£fic24K LI E
DAY FERBHTN, 2HTI4AKLUTOR ) <72
1 FEBDI, ZOESFEST£4 FREFENEK
k@S b0 T, s & dEmnt 3
CENMBRT VLAY, X hiT, RAOBHMNEED
BT 52 b WEZIA TV Enb, 20
RY) =72 A FOFEEI/NIOBMOREOKA L&
HEiesbtBbht, 220K 0 <721 Fidsitic
EHEPRASEEICE s & & bicid 5993
BEOARKSEETEREDS bt -, ZOH3E
A A EEMEAEKRETSAET, BREDRE
ELTKafE S v 22 DESFLERSFLOFREME
DR Ehte, REMAANEK&EL USF @ IEF T
(RERME I ER S v VRS BB L Iic R M RIS
CHEE BB AY FRRD LR LD TH -
7o, S OFHEKIEAR y-crystallin OEE'OTH D,
KafEEE T y-crystallin OEWHEH E L TE 2
Las, Ll, 26y FAL<BRE IR -
fedt, 1 (FEF 1) 3% @ WSF T a-crystallin #3/8
BLTwYbDOTHh, fMOF GEFL2) ZAEEE

HERR&EE 92%& 8%

94k s~
67
g
43 W= G |
30 —-——
20.1 =
14.4 wem
M 1 4 6 8 9 12 13

7 EREAENES O SDS-PAGE ; fEM Ak
.
M  marker proteins, 1 : fiEffl 1, 4 fEFI4, 6 :
fEFG6, 8 fEMR, 9 @ fEF9, 12 fEMI2, 13 :
RERI13.

BEHMNEE B AER1I P ATEMERELLATS -
7o, ¥, GEGI9 EEMEEICE v FERED DD,
I RS e s e s E b FRELAKEAR
EAR DB —3 Lz, LaL, Zofliz/hR
B#& fE 5 7ol c % @ WSF T y-crystallin ® RiE#
BDIFITH -V, LichisT, BERWTIDD
2, SEGRLI-THAORERAAED > b o 3 filik
fbd 4 Fl & IHEI A RE b D THEEELDR
el
DExBET5 L, MBEHEEREAAEKSED
WIF (g b, KEGREHBAAOE -2 AL
¥HIAEER E LTER, USFo IEF tiEZELREA
Bk & Fhls s TREBIC Sy PR SRS
T &, BEEEMAPEKSE & TSR
b A FRFETAZ ETERAERAKAIE BT
fEMAH 5, UIF @ SDS-PAGE Ti3-3 v Fa\EH &
Nz bDR24K Lo b o, EWHNRKEETER
BHERBAKDHEV =T 2L FEBESHLhigh -7,
EFOAE) T2 A4 FORFRIA-RICMHMEL T
Emb, AV DRTTFERENELLIDLEEZ
bha, Lol, BRUAAEKGETCESFEI.4K
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