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AR AEH S & (Carassius auratus) s B B 5 Sephacryl S 4 £ A & 4
BPRBAEHREG (MT), #AMAEFTHAL. KRAWRE MT MG 54
Lo MT &9+ o4, »FE410000, 2 FF O FHAR, & F9OBAE,
TEFEAKAR. ¥ 250nm AR, 280nm L AL-FRARK. & MT 474

LEEST, HEF2040%E. Nigwms MT o b pl £5.6 L%,

x®E cE£7Ea, B, HAES

LB EH (metallothionein MT) £—2K
K FEEDFE (F 8 6 000—10 000), 1957
4 iy Margoshes 1 Vallee EL 'S B H R E
M, 1960 F Kagi fil Vallee B EHEBHNERBH
BN HCEN REILEREW AL SN
EBRMT WHEE. MT A FHREFERER
. TFEEEHER 30%), #iﬁﬂ*%ﬁ
REMNRESHLZ _MERES, MT4 S
TEBEST. ERSHEY. EEAY. ﬁ’fy
EY R BA MT HEMUMT EANFLE.
BT MT FENT ZHUREERMEES
. ATXMEIDIRE#HT T KB, HEiEH
MT BN Z S5 HEHBITEW Zn, Cu %
MBS, MT ERALHRG  MESRER S
HWEEEERY. KAy mEeg, &,
WAL R s 2K "R A MT . A
HE R ERKEHY RN MT 15k — FEr 5
BRI 5. ALR AT ESH
by €8 AT RE P 4R B MT 343 300 ORI AR

L MEFEE

L1 M8 %8

7 Ff 8 fy S00g/ B H LT E & 3.
Tris (Sigma }; Sephacryl S$-200, DEAE
Sepharose Fast Flow, Sephacryl S-100 (Phar-
macia AB), Ellman's %] DTNB (Sigma); 8
SR OB (Beckman L 8-80 M) ; JH - F B
533X+ (Philip PU 9200) ; B0 X
(&R LC-6A) ;s e b6 i R IR S 4L (SAVANT
LD SVC 100) & % B 43 7 (X (Beckman 121
MB) ; & H 3h P i ik { (Pharmacia Phastsys-
tem TM); HPLC # (Bio-Sill SEC-125 7. 5mm
X 300mm, Bio-Rad Co. ).
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CACL, MRS, L% 1 K 2mg/kg
EIR g flmg/k g 7K 6mg/kg,
10 K 8mg/kg 8. § 11 KRR, BB
WgrwﬂMY%Eﬁéﬁk

1.3 & MT )58k

B AT AR 2R 8L A B K v v, STRER T
1.5 4% 4 HF WE 4K BL 8 0. 0lmol /L. Tris-HCl
pHS. 6 LRl . SR B P SIRK, MR
FH B3 20800 106 000g4 C B0 60min. B E
T 80 C K R AR 3min 6] B RS PR B RE
B CHLEL 10 600ga CE L 3min, 15 |
5oml FWEW. B LWl mIk R REH
0. 01mol/L Tris-HCI pH N 8. 6 28 v ik V-4 4T
1) Sephacryl S-200 BEH (2. 6cm X 100cm),
ERE FH#TREN &, 1% Sml B YWE R
W, Kl 254nm A1 280nm &by B SMNRUCE , [H]
It B R 2R Cd T IRU{E. BR 254nm
Ak L g VR A (] Bt D5 - TRl Cd S 4y,
H 05 E L R g% ol P 5 47 /9 DEAE-
Sepharose FF [H & T B A (2. 6cm X
35em), HEFTEST2CHENT. LA Tris 2w g i
FrEfZR e VERE (A #: 0. 01 mol/I Tris-HCI
pHS8. 6; B# : 0.50 mol/I. Tris-HCI pH 8. 6).
PLSml/ A IS, R U 48 B R0 o W O T 48 AR
&NMFWWMUI-W%E%@%%wE
MT 50, ¥ H R R4 PR 15—20ml,
&tMﬁﬂMLMmdﬂxNHoﬁoy¥&ﬁﬁa
Sephacryl $-100 43 84 (1. 6cm X 120cm) # 47
Hidh. Prig MT Ak TG, SLaT8
10mg.

1.4 S¥FENE

[.4.1 HPLC WE4ifbfa MT &
PRI i MT2mg 15 T 1. 0ml 0. 0Olmol/L B2
SR (PBS) w1, B 10pd i A HPLC (Bio-Sill
SEC -125, 7. 5mm X 300mm) #. 7 254nm 4b
SE 178 4N WM. PL 0. 05mol/I. Na,SO, +
0. 05mol /1. NaH,PQ,, pHS8.5 4% i & £ I 3
A AR bR E B 1 R B B IRD B A8 A MT 401
Hi,

1.4.2 SDS-PAGE A4 %E ta MT 4+ 1

# B Laemmli 5 B: 2L 15% —20 % B &
W e v BE B T B HL UK I £ MT 72 1. B TG
B R-250 Jefa, vKERRRAN 5.

1.5 2RSBAE

Yo MT B BCAL 1. Omg/ml ¥, B
10ul f PBS BB E 1. oml, FEFRs 6k
FE I E Cd*, Zn?t, Co® Wy Wlicfl. B4R
HEHER BSA) fERRMERF, KA Bio-Rad
RFAE B AR E S MT BENEHS &, ¥
EHERTMT S ESRNE.

1.6 MELSBHME

WHE R MTHS (FEgE
0.1—0. 5 mol), BT 50 . IOA
10pl 1. 2mol /1. HCI 1 200pl 0. Imol/L. EDTA
2R 10min % €)@, A 200pl Ellman's i#
# (& 5m mol/L DTNB, Im mol/L EDTA,
émol/L $HER AL, 0. lmol/I. PBS, pH7.3), &
5] 3 min {f MT 284 )5 5 DTNB JE 5% 38 5 4
&4, B 0. 1mol/L PBS pH7. 3 B £ 4ml £
412nm SN S SMRME. Bl C=DA/e ﬁiﬁ%
WE. X e=1.23x10* (mol/L) ' e cm™ ', A
ARAAE . D AR

1.7 BEBARI

FREUf MT200pg A 0. 4ml 3 B ER 10°C
B ah JE % T R A 0.4ml 5.7
mol/L HCl, BFKBEFTHAZHO, &
1mtm$ﬂﬁ@ﬁ$m%§2&.M£Hd

R BRI T AL AT A

1.8 FHEWE

W 2 B s PRE Bk, ¥ Parafilm BE7E
PR bR B AL R, MRS
B #| Phast IEF, pH3—~9 #9484 i k. DI
1 100V H #7428 0. 5h, JHE D 2K R-
250 Jef, 60min JEHRENNES, W5 pl 7£5.6
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B2, HMLEE4h 280nm &LJL B AR, &4
FEVENRER, YHHERESSBESEEE
51 254nm AbR BN RAGTRMC. B T IX B R 4
BRFREERATEZF DB FHE N MT
HIZH4r. B 1 FPREERGT uE E AT, &4
W hy—S R FEA, BRI ET
MRS 25 SRR B MT 4143

Tube number

1 &FFLRE ERRRET BN
Fig. 1 Gel filtration, of supernatant from the
fish liver homogenate

Agsgnm (—)+ Aggonm (- ) Ccg (—+ —)
Rt (Column size): 2. 6cmX100em WP
(Elution with): 0. 0lmol/L Tris-HCl, pH 8. 6
Ji# (Flow rate); 120ml/h, 5ml/tube

2 Frm 8 MT 163817 B F 38 e it i B
W EELBERBE T A MT £ 0. 15mol/L
Tris-HCl I E T HBR TX, HHAERR—H
i, X5 Arunal®Ip\ Catfish B MT |4
RME. M kA MT REEETA,MT 43
TEIRA A LR,

FH Sephacryl S-100 fih 45 R WA 3.
MT Btk B i MT, 15 H 8 /NS
IR F I 8 T B A s TR 2R R
RERRS. FHTEBENFESE 0. 2mg MT
83, X Overnall NSRRI MT #9783
B AELL RN 4R E kA SO R A A
Sephacryl Stk %, HTFHERE. MEE. &
SN R BRI 2 A Sephadex 1548
TTEEMR 4 45, BrigBRE R B SR o R
AZEW. ’
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Fig.2 lIon exchange chromatography (DEAE

Sepharose Fast Flow) of pooled fractions from
gel filtration

Agsgnm (—) Azgonm ¢ )y Cgg (— » —)

R (Column size): 2. 6cm X 35cm FEHEW :
H AR B

Eluted with: the linear gradient of Tris-HCIl

buffer (A buffer, 0.01 mol/L Tris-HCl, B

buffer: 0. 50 mol/L Tris-HCI, pH 8.6) M

(Flow rate): 90 ml/h, 10ml/tube

415

1410 g
c
o
~
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45

A
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Tube number
B3 MT AR KEE
Fig- 3 Elution profile of desalinization of the
MT sample

Agsenm (—)» Aggonm ¢+ )y Caa (— » —) RS
(column size): 1.6cmX120cm  FPEH : 0. 01 mol/L

(NH,);CO;3 Eluter with; 0. 01 mol/L ammonium

-carbonate on the Sephacryl S-100 column #3#
(flow rate): 60ml/h, 6ml/tube
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M. ATV ERAE . R R E
MTEEBRARPEPRERSEN
29. 3mol%. W Ellman's i&7| Ml @i H 45 B
SR, MERSBUEE, K 13. 9molX,
g, M aARAL. miTsASESE
BREER, XEMARNY MT g R —
.
Fx1 SFMTHEERAR
Table 1 Amino acid composition of fish liver metallothionein
mol %

BERERE 0 f wal Apm
Amino acide residue Carassius auratus Pleice Dogfish
Cys 29. 3 20.3  31.1
Asp 7.1 9.7 9.4
Thr 5.5 . 5.8 9.3
Ser 11.9 8.9 9.1
Glu 3.9 6. 4 5.0
Pro 3.4 4.0 6.4
Gly 6.6 10.2 10.9
Ala 11.7 7.2 2.7
e 2.8 L5 1.8
Leu 2.0 3.5 0.8
Phe 0.4 0.8 0
Lys 13.9 11.4  10.2
His 0.2 0 0
Arg 0.8 3.6 0
Met 0 0 2.8
Tyr 0 0 0
Total 99.5 93.3 99.5

MT 5& B4 G NTEERTEN R
A 2. PR W pH HF SR, X f
CRET MT $5284h 250nm 4b &9 MR AE.
1£ pH7. 4 BF, MT 7£ 250nm £b4 B 8%,
HEN MT FE Zo-MT ERX KB E, BTFH
CdCL, #5%, #f MT 7 F iy Zn® B4 & R
By CA&7 B, AXBREeE MT 4 Zn®,
Cu"fy& BB 2—3%, MaMT &4 7188
BT
BT MT & FH RSB 22 B 254, 12120
PRIBNS FREEOUFERINT FRE
B, —TE 10 000 A£4. H HPLC 4 FigEMT
W FEEHARMT 4 FREM/D. B 4B
A FfaAMT, B MTHHPLC 8. AW
REFHZBMK, XHENEREMES
. WFMT B 0EESY, EHE> TR

9.799 9.188

_
-
-

B4 it MT 5% MT §9 HPLC & i
Fig. 4 Chromatographic properties both the
purified fish MT and rabbit MT by HPLC
KX/ (Column size): Bie-Sill SCE-125, 300mm
X 7. 5mm

A: MY, fish MT B: % MT rabbit MT

ey Wor

Bl 5 SDS-PAGE ¥& MTHF B

Fig. 5 Determination of molecular weight of

fish MT by SDS-PAGE
PR FT Marker 41 B M
a. MIFEEE (Albumin Bovine) 66 000
b. SRS E ] (Albumin Egg') 45 000
c. RESEFRE (Carbonic anbydrass) 29 000
d. BEE BB CTrypsin inhibitor) 20 100
e. - HFH M (e-Lactoalbumin) 14 200
Umr: 20pg FESH <20pg MT sample)
2fmr: Spg FEEL (Fpg MT sample)
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2% By

(=l 2o ST MR RN T 0 AN 4 - HE.
5 Miles MT k45 5, SEruEE r s
T HAE 10 000 AiA5.

WFL 2850 MT [ % w0 pl £E 3. 9--4. 6
Z T, 2B KAESY MT # pl £ 3.5
650 S f MT S5 HE S RE 45 SR TE 5. 6 Ao

PLESEF i fa MT #7015, 489 4
H. &BAGN, REMEEREB T
HRTBET T Kagt FXF MT a4 En,
TIE B AR SCHR i £ 5l A i i MT.
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Purification and Identification of Metallothionein from Carassius Auratus Liver
Induced by Cadmium Chloride
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ABSTRACT

The metallothioncin (MT) was purified from the liver of Carassius auratus induced by exposure to
cadmium chloride and characterized. It shows very similar to mammalian metallothioneins in all of its
propertics. The MT of the fish contains high cysteine contents (30%) and with an absence of aromatic
acid residues. The thiol groups of the cysteine residues combine with the cadmium in SH/Cd molar ratio
of 3 ¢+ 1 and produce a characteristic absorption maxium at 250 nm, minimum at 280 nm. The metal

“analyses reveal only traces of zine and copper in addition to cadmium. The molecular weight is deter-
mined to be about 10 000 by gel filtration on HPLC and SDS-PAGE method. The isoelectric point of

fish MT is demonstrated to be about 5. 6.
Key words

metallothionein, Carassius auratus, isolation and purification, cadmium chloride induced



