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(1. PRAEHMFHTE KK BT, #IM 434000:2. PRI LS 2% 4, L 430074

i B ARSI R AR SN SDS - KA SR 4R (SDS - PAGE) i, RA 4 H #( Cyprinus
carpio) AFHBREG(THH PAGHFF, AHRLSDS AL OMEYR, 284 THE RS, F ML T4
ARE B EGN, SRAP, RETOLSLB TEURFIEES 467 nm, 198, 2 SDS EHE&EON

HRBHE B Foi44E S, A48 SDS- PAGE kN #F ek ik T1 9T %2954 74 000 Dalton,

X iR &, i R0, %0, 88 F
hESHEE.Q959.468 SCRAARINAD . A

REEA(THEMEP -HEBEN AL -
BREH, 870 TFUEBE S 2 MET((FS ), B
HEF BRI 2 mol/mol TS, HIEEAHTHRERM
I i 3 B DL B R k3B A2, B Lavrell
£ G R MBI ME PRI T Uk, AMIXEEE
BMIra TH(WAIMM TI( BRI EEHERH
Tf. Davis P50 T XA BA M &S S,
Fletcher B T Tf 533859 Th 8k, 80 £
Xk, A AFMR TEMEMESEET K8
5, MTTIESE T Tf 854 8. 5 S s £ B oh el
T SEMENZREREZFY, AR K H%HE R
AT R AR AT,

HTHEFHBRTEHTN TEEAERE
TR A Ak, U Fe fl P BRFE, 3#
EHRPALAT 25 EEEREEALERE,
BAWRIZERNERYE. Esyikr, £8F
BRTHETHEEEES(INLE T3 TTH) &4
BHESYUS, KBS EETHAES NAE
B.E&EQ SREAE. SRLERRSHELES
B rplol gk T AL R MR8 B R iE B

WeHh #1999 -04 - 16

EEWE . Rk 048" ¥R H (983094

TeEEA RE(1964 - ¥, B, BN A, hEK R G R
KIOAFEHRT, B+ AHRESTEUE XM ERRTR,

EVEER. dTaRM0E T SHETISEMNE
HIEH AR, PPRAEME T W FS 4%
o, M T RAREMBF AR TRT LN
TR ER, FXELAKERET T AR TIW
Fe'' G588, JF 0 T AP BT FRARETF
BRE R T RIS,

1 HMEEHFE

1.1 e

HEABERGES. MFRNEF RS
ZUMF S, HREIEMEREBFE4LR
B, &R BT 0.1 mol/L FeClL A T, &%
F&'-TI-CO” 4E=nReYRHhE L&Y,
FREF T WSS RRET Y. HEF0E
FkE aC R ER.
1.2 {dEH

FEOEH(BSA), 7 F B 67000, X4
TRALAP RS FEEQ RS &S R &R
TN ( Acr. Bis. TEMED. SDS. % #7285 R250.
HEMARBIES), £H BIO- RAD AF &, HE
EMGHE TR, TRy . RNBS
1LE8 97 400, F MEBEFEH 66 200, BHHFEA 42
699, & B ET RS 31 000, KEBEAMIWE
21 500, M ERE AN 14 400, #47:Dalton).
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1.3 sDS- WP REEESRIE%(SDS - PAGE)

etk b B X Barrett, Wyckoff 8- 101 5k, W
BB A Tris(0. 025 mol/1.) - H&B(0. 192
mol/L) - SDS BM R K (pH 8.3), PAGE R AN
B AEBERESHN 10%, BEERTRSHE
HT.5%~15%, MERFERSE N 3.75%, MHER
TR EEBSHHRS ol M 10 pl, EHEH 100 V,
B 5 b BB 10 ml KBER PR O0.15¢
Tris\0.4 g SDS,0.02 g MEE 1 mlp— HEZHEE.2
ml H, - 20C 4RTF, B A S HRBmA .
1.4 H#&%Y% sps- PAGE REAREM %

%141 SDS - PAGE k5 R F ¥R, 5
BB E} 3 mm. SDS—PAGE RN, 445
BeR R ¥k 10%, B EES BN 3. 75%, 0
HEFERR 00 ul, FIEMSE4RRB KRN, B
F 60 V, B 5 h, HBREMEA Tris(0. 025 mol/
L) - B & M0 192 mol/1.) - SDS & # R 4 (pH
8.3), HEWMF L., EAAEEEKEHT!Y
Frikokit, kB M A PEG - 6 000 ¥ 45.20
mmol/ L B Tris— HCI(pH 7.8) Z &, B 4C
%M.
1.5 i imEER ks SR

HARBRE Sk, BHEFNA 0 nl &
M1 B 0.1 mol/L FeCl; WM, 5 AW AR &
SRR ITE B 0 TS A B B D SRR
40% .50% .60% .70% 1 80% % 5 4, I{EWE
ICT#iT. BRUEERHSKAMERF S M
pH, R #N 7.5, MASKEBEERRERES, mF
FE AL R AT A, BT — KA B R R R B AT,
FEHRERAR., SRARMEREFEHE, B
FIKEE 4T, B4 A1 53 B2 10.20.30 min A 1,12 b,
5, T 4T .10 000 1/ min B L 20 min, B b HE R #E
ITF—%ARILE., SDS - PAGE R A 20 mmol/ L
) Tris— HCI(pH 7.8) E R EAT KR EEE . B
LEF B IEE, H 20 mmol/L Tris - HCI(pH 7.8)
FHER, ZPRER(V, o) SREAER(W,
g) # R 2/1(V/ W), B-F 20 mmol/L Tris — HCI
(pH7.8)EMEENERERTF, ROETE4
& s ul, B7.5%~15% KB SDS - PAGE 4+
SHAF, LA BSA EH 7 FRBIFHE,
1.6 EARESRSETESHRREEN

BEERESKHOC. 1 mol/l. FeCly HBEM(IE
HrS ), A GNEETAASERMA 0.1

mol/ L AT BRIEHG (BEFE Fe' ), IR NEE
TR MM, A Beckman Du—7 E5MUEREA
B h, FeAT LRI R B AT 200~ 600 nm B
B, TR,
1.7 #hiFHEEQNGEESFRNE
BB R UG/ T BES, 53
W 10% % %M SDS - PAGE 7 B4k, 8 K e ik
MR 800 pl. FRIKEERERZE SDS B O
ARG, AR ER(F TR, £ 20 mmol/L
Tris — HCI(pH 7. 8) & W FE i fl PEG - 6 000 ¥
FEUC). MRBEERER (0.5 m) iRl 0.1
mol/1. FeCly FFHMM, H 10% SDS - PAGE #l Tf
R, R m e SRR B R R, W
Wi T TR,

2 BREHGH

2.1 BnESRRESER

#8 1f] 3 434 T3 S £ SDS — PAGE 445 R A
1. BE L MER-Ea @0 T FEHEET
50% ~70% WAL, MHE 0% ARMIRESE,
¥ 3 MBS MRS RE G5, & PEG - 6 000 ¥4,
20 mmol/L Tris— HCI(pH 7.8) 2 pi FEHT (4T ),
0.1 mol/L. FeCl; HHBAG, #FmFBEH A
&, BmHEFZ8 2.5 ml( B 4C #7F).
2.2 BmREAKLER

#1h 7% E A sk G (TH B SDS - PAGE B M
STERE2 kR, FRMEELE TI T8
#5874 000 Dalton. 70 4%, Valenta ERAHEH
B B T 4 F B 70 000 Datton!™™, BT
SDS-PAGE A Bt ERRUEER. 2 HH
BT, SO R A F B TR,
2.3 ERinRERE A RS

Tf MR RUEOLERE T SEEET(FS )G
R B Bk T RAAMN, FE T 2B A,
HREEESIMFE T EGELEEDM,
280 nm X 467 nm 2 T B A, 280 nm R g
BE O MM R, MATFEMER(ER ST
J&,467 um RUIET R, AR &AW E, HMA
FeCly I (24 Fe** ), 467 nm W B, 41 5 84
B, ZEHARKEREEN, FHEE SDS AFY
KRk TF GBS F EEEE, &
A FS R R BRSNS 467 nm (B 3). HE2
WA, Tt HEFERN TR REET 400 ~ 500 nm,
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X5 Fe' " BT RO E R X, BB, T 9%
F RN HE AT ARy Tf RAF £ BEHMREZ —,

| { P i P f i

nm.

- -

a,g.BSA, b.c.d.ef 5H51R 40% .50% .60 % 70 % 0 80% # 4 &,
M1 |mWsEiNEES SDS - PAGE B

Fig.1 SDS - PAGE of the grade subsidence componenis of

C. carpie serum

o M ME R Senum sample of C. carpie; b. HEE A G T,
280

467

T T T T T i 1

Olrllllll]l]lllllll

200 240 280 320 360 400 440 480 520 560 600
FARE/om Wave

B3 EhWTrEREEAEE
Fig.3 Waveband scan drawing of purified sample{Tf} of C.

carpio serum
3 it

3.1 HREFEOSTFREESTFRRA

Greene ZUPUIA %, AAERIWH T A5
TR 40 000 X R MRESHAKFHEL
EEEH#CTBEPERIM. Martin ML E
B MR DB LR 5 TRYN 41 000

MH, &X0NE T FEEHTFRONESENSER
BT FELIEE,
W7 400
' faly, 200
41 (M0
o 1R
ilas 4 400
e J

L

Standard protein molecular weight; c. 9tk B Tf # &, Purified Tf
sample.

B2 mRE AR T SDS - PAGE B
Fig.2 SDS~ PAGE of the purified sample { Tf} of C. carpiv

Serum

MEH B4 WMA M T, Palmour F8! ) im F
BELESME TS ED 1 M5 FRA 45 000 A7
BB SN AN T 4T, TIMERBRAH#
B, AL RER T HX WA, MoacGillivray
HRIREE BN TIORRBECERETRES
AFRH20 000MEAE, RALEBH&SAHE
B, BHESIAESXEARBHIESY 1 &
RGN HEER, 2R TENR 25300, BE
BEBPU ZREBRETE, 4 FR5 52 000, BEK
HARHT R H E R WA RN, B
KA ERERGEEYH . Bk, BA T £k
RS, B FEHEEN TN &/l T, 4+ T2
20 000 KR ZEHREHE 1 KEREE ERESH
HENYAER, REU_BEDTEO 00 X
A MEREE BHFERT 1 Mo EE4
LM TR T, EEBLH 1 KEREE, B
A RE 4 80 000 B & 2 TR BB
Tf, X2 HBREEERIEEHNELRIENH HED
RS T £ E —tRAE T &
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Table 1 Comparison of transferrin molecular weights of different species and genus
.E Speries, genus S FB/Dalten Molecular weight & 6] Time ¥ Sources
X B Branchiostoma beicheri Sfugg((’(:‘iﬁ;) 1990 [16]
B8 Pyury stolonifern 41 000 1984 [17]
EHW Myrowe glutinosa 45 000 1971 [18]
EM M. glutiuos 7% 606 1972 [19]
¥ Cyprinus carpio 70 000 1976 [15]
o C o carpio 74 000 1999 FEBE
53 Hypophthalmichthys moritric 72300 1990 [8]
B H . moritriz 77 600, 70 000 1991 [18]
I Satmo trutta 78 000 1970 [20]
Hhk Fluta alba 6% 100 1991 [18]
BE Barbus barbus 74 000 1983 [21]
BE%8 Barbus meridionalis petenyi 76 000 1983 (8]
A Human 79 570 1983 (8]
A Human 72 300 1690 [8]
# Swine 77 009 1987 [13]
# Swine 70 &) 1990 [8]
¥ Cow 78 000, 72 000 1984 [8]
PR Camel 73 000, 63 000 1938 [22]
KB Ailuropeda melanlencus 66 100 1990 (8]
# Rat 74 000,72 400 1982 23]
FK¥E Enhydris chinensis 77 600 199 [24]
K E . chinensis 70 800 1990 (8]
MEAE Bufo bufo aciaticus 66 000 1991 [25]
W T orientalis 71 600 1991 [25]
W Hen (Onf, MEEER) 70 000 1982 [26]
¥ Duck 6% 500 1990 [8]
1 Duck 78 000 1988 [14]
BEX Crab 150 000 1982 [27]
#2 AFEBK T SRR LR
Table 2 Comparison on transferrin special absorbing peaks of different species and genus
F | M Species, genus Y RBUEM/nm  Special absorbing peak B8] Time ¥ Sources

A Human 465 1991 [2¢]
# Swine 460 1991 [30]
KB A, melanieucus 408 1990 [8]
% Cow 414 1950 (8]
BE Sheep 4it 1991 [30]
B3 Camel 408 1991 f30]
™ Duck 465 1988 f14]
HAE E. chenensis 413 1990 [8]
HF ¥ Commen snake 405 1991 [30]
% ¥ Green snake 444 1941 [30]
W8 B bufo aciaticus 411 1991 [25]
YW T orientaln 411 1991 [25]
8 H. moritriz 404.5 1950 [8]
B F . aiba 407.5 1991 [18]
EEE B beicheri 500 1990 [16]
B C. carpio 467 1999 FEEE
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3.2 HREFANSETFREEHER

BT Fe ' #l Fed ' MBEEHHER, CIIHN8E
BEARR, Tt RBEEA FS, A RS (BRES)H
Fe* (1RREZS) 7EM B S5 L5 B b, A7 fiE B B0 R BOA
W, Hit, TI ERRFEYEETFTEMRERT
wHEAS, B—F@E, T ERESEFHZE, &
F T Rl Fe' AR BB B IRBRETY, T 44
HEMEBETUHSBI FS' F, TR FE RIETR
36, A WX (400 ~ 500 nm) & &5, B—FhIEnL s
HRERHEE, B, Tt FEATHYTEE T &N
REE-TaTERL, B T AP RIS E T2 R 3h
HEAMUBHESROEN T, LB RNER
Fib, Ti FRWEENER, TR T Tt 574
EERBTRAALEH EMER,

TEMBED, KB IEEF(F ' F ) EEH,
ERFS - T E4Y. R, T SEMRE LR T
ZHEE FE -TIRAPDEBRMAERRBRE, &
FIEFEAT, F' M Fe** MEE, P A
A, HSMBDE P B — T 8k F b vk
BHMAERNAER. HF: WESHBAE,
Fe*' B A HERME, 2 WESTELHPHEE
TERNG R, dbaT ], T M AR AL
Fe'' 3 Fe SR P LM, S EEIHE L,
EEBTHERS THURGERANE FH IR
WL TR T EEER, Wl T 5#EREXR
(EIR) B BB L R B,

3.3 BXMWARSEANEANR

BRI T M FE LR BOCEM T, iF
R EIRE Tf RASERE FH T EABIEE,
A, AT EERAEREFHELNZT
RER, BRhER AP A5 3tk | R MU B9 40 05 7 B 4 B,
A8 FHIX 26 5 BT B AR, AN AT LE 2 o 48 26 1 VR AR FR o
REmE P MBS, AT DL FI Tt 2 4 P FRHE (K 4K)
T gEREE TR EE, XA R R
Wik £ R ACH BY.

#X0E TIREEREOMRAA L DS
VEEHaRAEFNLEEFY . BETMERZ —,
HREOBRIEWSRNINEEN, AR EN, AR
WHRE R MBI AEE KSR, ESH T
ERMERTEREAARE, A aHER
B, o AMNSEAREATRN T, (Rt X4
KORTAENEPSE T FERER T, (R
WWARAEK, ARBMNEE L. T TR

H, B EE (o T BR) A P ST EEAERPEL X
HMENSEEINRANAFTFREFRNRDS. %
ArFI A E T AT RS R N THREEER,
InEREEE, BEAKSEAS R, REABIHR
e, S L AE R Rtk e R B AY &
B, A EF & AR BN AR A
RS, B RBRE A F R /R Y
HHFGE, R, IREMAEa X RHSTE
IR AE, B 20 BRI R R R A,
2R H AR HERTENHFT R SH A, X5l 4 e
FEEE L.
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Purification of transferrin in Cyprinus carpio
serum and its iron — binding properties

LONG Hua', ZENG Yong', LIU Man-xi
(1.Changjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou 434000, China;
2. Department of Biology, Science & Industry University of Huezhong, Wuhan 430074, China}

Abstract: With the methods of ammonium sulfate grade subsidence and producing sodium dodecy! sulfate ~
polyacrylamide gel electrophoresis{ SDS — PAGE), the stripped polyacrylamide gel(PAG) of transferrin in C.

carpio serum was cbiained. Then SDS and Coomassie blue were eliminated from the serum and the transferrin

in C. carpio serum was purified and the ferric iron binding test was performed. The SDS— PAGE spectrums of

grade subsicence components and puified sample of C. carpio serum were analysed. The results show that the

special absorbing peak of transferrin is at 467 nm for iron binding; the transferin still has a stronger capability to

bind iron ions after SDS was eliminated; the molecular weight of C. carpio serum transferrin is about 74 000
Dalton tested with ncrmal SDS — PAGE method.

Key words: Cyprinus carpio; serum; transferrin; purification; ferric iron
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