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Agarose gel chromatography (Bio-Gel A-5m/Bio-Gel A-0.5m combination
column) (& ¥, M (£#50~608) D k&ETAMESEM S, High Molecular
Weight protein (HM protein) %48 L 7-.

Z® HM protein HE(E, KFETIE, FHLEABDOSE5D8.9%&25DHBDITHL,
BRBTEH22%LFEEICLIETH 7.

REBIABORER, RBKRETRESEFHDO HM protein SEDER S (& p-crys-
tallin THY, EKED HM protein SEH a-crystallin 2 THFETIDEE ER-
T

F7-, SDS disc gel electrophoresis DERMND b, a-crystallin subunit (CE
T3NFEH D fragment [THRHEAT, 25,000~102,000 dalton DEEH(CH) 9 2D
fragment Z&RHL 7-.

High molecular weight protein (IIM protein) was isolated from the water-
soluble extract of chicken lens by column chromatography on agarose (Bio-Gel
A-5 m/Bio-Gel A-0.5m combination column).

The elution pattern of the chicken lens extract was different from that of
bovine lens extract. The HM protein of the chicken lens extract was small
amount of the total eluted protein. The protein percentage of chicken lens HM
protein fraction was only 2.2%, while that of bovine lens was 8.9%.

On immunoelectrophoresis it revealed one precipitin line in the B-crystallin
mobility range.

Chicken lens HM protein had nine fragments (25,000-102,000 daltons), but we
could not detect @-crystallin subunit on SDS disc gel electrophoresis.
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Spector? &34 KEEER%2 DEAE-cellu-
lose chromatography L, FiZ Agarose (Bio-
Gel A-5m+Bio-Gel A-16m) i X h 7w LB
Lic KR, ZhE it i Ihic KGEHEA
(@-, B-, v-crystallin)®® 1t L JEHIC KE
7z 107 dalton L B> BESEDOFELXRD,
ZDFEH% High Molecular Weight protein
(HM protein) EMEATS.

Z oD% Hoenders*™® & X v, A, =v &
FOMFALEKSEL R E L TR ED S
+, HM protein 13 w«-crystallin % E7ckER
HFEL, Zhic B-crystallin 23 (5 L EH
EHEAETHAHZ L2 HE IR, HM protein
A, BRE O BRICE T, ARG
HERE L T Albuminoid
LI DBITEREEEL DR, £<
DOWF3EE 1 X b Albuminoid
BCBBROMEFEHD & LR
HEDHHRT 5.

EEFX, BKGEBEEHOS
B DR BT 2 5MOE
LB EFRORE (GX#H
MR, /NRRE) iR\ TR L T

%
20
| 1BOVI

40

60

80

GE4% 1S 1978

F LB 50~60H DA AR X b BEERL 1.
Ko H 72 v KR T CIRRA FIHE,
HE K » 7 e & FIEE L. B,
B 8o phosphate buffered saline™
(0.02 M sodium phosphate, 0.15 M NaCl,
pPH7.2 LI'F PBS R & M5 3) & iz, 77
rVhELS A ~TH—-LL, 4°C T30 H
i, 1,000 EIERT L, £ O _L1ESE % JEE
SEEL, ZOMBCERLC. EBOBOILE
%, PBS BEERIC T, BERLLL.

ZOEFE 3 ~4EEVR LI, BDICATE
MO EORKEAEEX, 8% TH 7. Gel
chromatography o F#Z F\ 7 DK
PRI BN R RD & FIRE DB E TR L .

2) Gel chromatography

Gel chromatography (%, Liem-The?” »oD

NE

100

WHND A, FEOEALEY
DKRBHEERD S B a-, B-crys-
tallin & fEEE(LAEAYIC R R K s
RTEABRY BEEKRELAEL
TWBI b bT, BEKH
{&Cix Albuminoid {1k 2% A 7e\
LI Ry D, MoORRD
HM protein 0fFEER REL 7.

FALBUHRSGELZRAAR, BE
Kap % HEhC B\ CTRIFLFER
CEEEAD RO £ /b HM
protein OFFENE LML » T

T%
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Fig. 1. Chromatography of lens extracts on Bio-Gel
A-5m/A-0.5m, (a) from Bovine lens. extract and
(b) from Chicken lens extract. The eluted fractions
are High Molecular Weight protein (HM), p2, p3, p4
and pb.

II #EELTCHEEE
D #HA¥oiRH
BoKEEIL, Tra45—-BA




PH - M KR4 HM Protein o4 RM DT 45

Fig. 2. Immunoeleztrophoresis pattern of chicken lens extract against total lens crystallin

antiserum (A), HM protein fraction (B), p2 fraction (C) and p3 fraction (D) gainst
total lens crystallin antiserum (t), a-crystallin antiserum (@), B-crystallin antiserum

(B and §-crystallin antiserum (8).

JHE X v, Bio-Gel A-0.5m (exclusion limit
0.5%x10% dalton, Bio-Rad), Bio-Gel A-bm
(exclusion limit 5x10% dalton, Bio-Rad) ®
combination column T#J7g »7z. Column X
DB S hi-4-E, LKB UVICORD II B
Hhick v, 280nm ORNFERET EAERH
524 % L [FEic, LKB ULTRORAC 75 7 &
avavsx—Xy, RBE1ERH ),
3.3ml FoEUL L. FEEihcd &3, &
v—7o W, 734 910mlD) ZEkEL,
PBS gl © EmHTHE, ERCHERAL .

3) SEFERIKE

T ES M4 % X O° gel chromatography 4
B, REESKECLD, ROEBR L.
HmE A8 1ml @ L %E o Freund’s
complete adjuvant (Difco Lab.) #&EHE,
7 (Flenish Giant Rabbit) O ML TR
THI LRI DB, ks, a, B, d-cry-
stallin b3 % ¥olfijEix Zwaan & Ikeda'®

DFHETHEL .

RRESkEN, 1.5% (W/V) Agar(Difco)
% Ak & L, KBAHEERX, Tris-EDTA-
Borate #Zf#K (PH8.4) Z M\ o, WkEIGH
(%, 15.4V/cm, 18 mA T505fETH 5.

4H o fib

LSBT BV, SDS disc gel chromato-
graphy & X b, BSA, Trypsin Inhibitor, .
RNA polymerase (SDS gel chromatography
markers kit, Combithek, Boehringer Mann-
heim GmbH, Biochemica) %5 & L CHEH
L.

Im = & & #

1) Gel chromatography

4, BBDKBEFEMESE O gel chroma-
tography & <& —vix, Fig. 1 <
TH 5., FOKBEIEREGELID S DD~
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Table 1. The molecular weight of several fractions were determined
by SDS disc gel electrophoresis.

Bovine ‘ Chicken
Sup HM \ Sup HM P2 P3 P4 P5
21, 500 21, 500 21,500 20, 180 21,500
25, 400 26, 300
30, 900 29, 800 29,800
33, 900 33, 900
34, 500 35, 4C0 35, 400 35, 400 36, 300
39, 800 39,800 40,700 38, 900
42,600
45, 200 45,100 45,100 45,100
51,300
54, 900 53,700 53,000
56, 000 56, 200 58, 200
63,000 65, 300 63,000
70, 800 70, 800 69, 200
74, 900
81, 200
88, 100
94, 400
102, 300 102, 300 103, 500

2L DOBEMHAx —v BBk (Fig. 1-a,
HM. P2, P3, P4 and P5) = o B &~V
1%, van kleef & Hoenders® o 4= K & &
cortex @ FHHELE T D KREERE —HKL
7o, Thebb, KEER O FFD void volume
CHI T B LB S R e SE EF O HM
protein SENCHYSL T\ 5.

REF S E O gel chromatography @
BT, 220 shoulder (Fig. 1-b; P2, P4)
EHEHOKRERLE -7 L, TROLORIEIC2DD
N — 7 B FOBH & — v a8 (Fig.
1-b). HM protein OF#EF — 2 2B 57D
T - e FABEESEOBH 5 -V IC # T
T, £h*h, HM, P2, P3, P4 £L T P5 &
L.

HM protein o &i%, £BHEHED 5 b,
HKEBETIEL. IS THHDOILHL, HEKH
RTIZELLL DL 2.2%THY, Loy
—THote. i, E€—7 & HM s D
FHBERIEL, EC¢—-7% 1L LcEs, HM
SENIEFTHE0.99, BHETIX0.1TH 7. K

R SBEAIEESBEC L VBT H 52, HM
protein LB HZEANFLET DI Lalbh
ST,

2) SEERIKE

B K & AT ¥ ¢ 4> o gel chromato-
graphy TH LIS BEOBRBS % &R
KEENC X D ®E L7 (Fig. 2).

Total lens crystallin antiserum % HiififE
VR T K Gl AR 1 45 D S B R Pk B
&~k Fig. 2-A RTINL TH B,

HM protein ZrE%fFECH =54 (Fig.
2-B), total lens crystallin antiserum &%}
L, a-crystallin & B-crystallin ® 3 -0 8,
& By subunit LT BKIGE & L (Fig
3-A). ¥7-, a-, B-crystallin antiserum =t
LCRIEx 7R &3, B-crystallin antiserum
ZRIEwRL, B B8 X Y B, crystallin subunit
WCHEE T D PR A TERL L 7.

P2 @ HUR W 7o B4 (Fig. 2-0),
total lens crystallin antiserum ZXf L TiZ,
B-crystallin (B4, B; £ L T B3 subunit) &,
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a-crystallin 12 #1243 % MRS & FER L 7-.
a-crystallin antiserum &% Kit% R &3,
B-crystallin antiserum &xfL, B-crystallin
(B1, Bz # LT B; subunit), R X d-crys-
tallin X3 2 IR % TR L 7.

P3 SE& HEc L4 (Fig. 2-D), total
lens crystallin antiserum xtL, Fig. 2-A
gt X 57 a-, B-, S-crystallin @ fHM4T5
& T o WhEEY BR L. £, a-, 8-, 6-
crystallin antiserum &S5 b DY
T LR TR L 1.

LR LD, RELFEH X, HM
protein ZrEIZiL A /e & % B-crystallin @
5%, B IV B; subunit 23, Fiz, P24
B2, Bi, B2 Bs subunit & d-crystallin,
T Hic P3 4@ i, a-, B-, d-crystallin 23
BEERESELTEERDZ EATRBI .

3) SDS disc gel electrophoresis

SDS disc gel electrophoresis i&X b, 4
K Ah{R A % M 4> B, HM protein 73, &
O, B K& T 5 ¥ S, HM protein 45
i, P2 4y, P3 4, P4 5ridE, P5 o
fragment ##Ef L, BERBOBHENLLS
FEAEH LI (Table D). EECBAWES
i, Trypsin MW = 21,500), BSA (MW =
68, 000), RNA polymerase a-subunit (MW=
39,000), g-subunit (MW =:155,000) 3 X O,
A’-subunit (MW =165,000) TH5. ZDH
B Aok AT M B 4 &, HM protein
SrENY AR, IHIT, BREKSEREESEIL
8 ##, HM protein 4#Ei% 9 fE, P2 ZHEIX 8
fE, P3 SEIL11%E, P4, P5 SEIL 1 D LD
fragment ZBH L 7. &4 D5 FEX Table
13, BEKkek HM protein 4EiciL,
4k Bk HM protein o % /¢ BEREFTH S
a-crystallin subunit & & 535 21.500 dalton
» fragment HFEAEET, i, P4, P5 4
134 4 45,100 dalton o fragment L 7 HH
Ihieh o,

v % £

% 5%, agarose ®» gel chromatogra-
phy (Bio-Gel A-5m/A-0.5m combination
column) X b, BEKGEFITEESTEDD,
void volume ZHYS T 5 MITCEAXTHL
7o (Fig. 1-b). BB A 1o BRA K S R PT Bt
E B o gel chromatography pattern (Fig.
1-a) %, AU BAFKaSEREESE 2 FRHC
A\ gel chromatography # {77z - 7o van
Kleef & Hoenders® DfiHEE —H THEC
Ak, EELO SHEL I &R O ik HM
protein THDELExbh 5,

EE LM 1§ HM protein fpiid, #He
BEAED LD AEEN, RETIX, HFoHM
Ho—THh, X, EHEEOEAKIE, B
T0.99, BETO01TH- . Thbb, K
ok S AR EE S E e b HM protein (X7
50, BRCEEKGETEESEF DD
DI Dnh DI Edbd s,

Fio, REBRKHO KR, a-, 8-, o-crys-
tallin 12 X335 Hith% b il (Fig. 2-A)
X L®, a- X B-crystallin YT 3
Wy T %5 HM protein ZEIL, fipk
7¢ B-crystallin antiserum ik K& % =3
A%, a-crystallin antiserum =%} U T X ¥k
WEBR LI otc, ZOREREL, PilLd
B K S AR Bt 48 © © HM protein 3
O ERS L, =0 crystallin © 5 HD B-
crystallin TH 5 &&RBRLTC\5. Liem-
The & Hoenders®:® 3 5Kk 7] &M 58
5 HM protein ZE % 78 L, HREERK
BORBE, FoflEtic a- & B-crystallin iz
YT 5k A L, HM protein 4D
F K 1L a-crystallin ¢, HM protein (%
a-crystallin & B-crystallin 2L - &4
ERTHHEEBELTC S,

Xbhio, #0513, SDS disc gel electro-
phoresis X 1 4, BKZEESED subunit
B L e, O R, BFKGERBES
Ho HM protein 0@ T %, 21,500, 30,900,
35,400 dalton D F7s subunit AHER I,
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Z hbix, Spector!® 51X U %, Ocken '
DEERERNL, a-crystallin subunit TH 5
21,600, —fiiz @-crystallin subunit &%
2 bR T\5 35,400 3 X 0F 30,500 dalton i
3 FEAY Lo fragment 25 B ST
WAHZ EN b . — 0, REKRBEE
M:4E o HM protein 43 Tk, 9> D
fragment A% 25,000~102,000 dalton o f&ic
B IR, B4 o HM protein 14+
% subunit {X7c <, ¥y L 5 Ocken 7 N5,
bCHH L% Bysubunit T % 25,050, i
1, BRI BT B calf T By-subunit T
H %25, 8001\~ 25, 400 dalton o fragment,
X, Liem-The L BT HKH L Bi-subunit
TH 5 26,500& 32,000 1L\ 25, 400 & 33, 900
dalton 2\ RRHERIA, ARG K10
fragment Th -7z, 7275, D7l &b HEK
SR A R i1, a-crystallin subunit
YT % fragment 2N EAE WX 5
Bbhns (Table 1). oz L ik, REER
KB DHREFEFCI—FHL TS,
Spector LV i & » T HM pro‘tein NRH

X

1)

4% 15 1978

XN TLSE, HM protein 2R3 B HF4E 2 S5
WMEINTELNDDDD . b0 PRI,
B ¥4 © hydrophobic protein 23, 7N
¥t L /e b albuminoid #RT5 &5 BA
TESHTW3B, :

UEDX 57 £46%HB T H5 HM protein
2T 5 ERELC, 1) acrystallin 04
HREETESRD, 2) bebE KEEKER
D —BRESE L TCHET S, 3) disulphide
bond X YK INBH, 4) covalently bond
IO HRENDIDAEIL HE 2 DR T\ 5.
Albuminoid #3%<, %7z, HM protein oF
By’ a-crystallin T H 5 & Ex B 2MHEA
BFOKBECEL TE D~4) DOIEESS
LrEZLRA. LA L7 R 6, Albuminoid
DAY CEEOKGECBE L TL, EEDDR
BIZXBERNLD D) ROVWTIREETE 5.
EHIT 2D~ LOWTE, EZLIINSHE
BH T - TV DTRAEIVLZT, 2h
NHDRBETHLLEEZS.

AW, SIEE/IIGERA¥ v Y = 7 M HRE
= X%, (No. 51304)
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