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Effect Structure of Iron Core on Kinetics of Iron Release

from Horse Spleen Ferritin
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{D Department of Biology; 2 State Key Laboratory for Physical Chemistry of Solid Surfaces;
@ Ressarch Center of Environment Science , Xiamen University Xiamen 361005, China)

Abstract: A Kinetic equation of iron release with H' existing was established from horse

spleen ferritin. H™ as a form of half-order reaction took part in the reaction that the ferritin

released it on the surface of iron core. Average rate of iron release (332 Fe** /HSF min) in
the acid-medium (pH 6.5) was higher 4.6 times than that (73 Fe’* /HSF - min) in basic-

medium (pH 8.0). The structure of iron core from horse spleen ferritin and the extra phos-

phate had an effect upon the rate of iron release, but the reaction order was not changed.

Key words: Horse spleen ferritin; Reaction order; Structure of iron core; Kinetic equation;

Phosphate

WFT L 30 0 A AT 400 ML P A — R BB B
FHEETHEAOR,FRAKED (ferritin) , 5
FTHREAREENERTRARTERE T
aRBRES T, BN TERh SR
(iron core) #17 B 5% (protein shell )20 &%, , Y 8 {7
FEHFZPRLISS, R IAY, &8
AR PHBRSGAREENSIR, TH#HX
SHERERREENRES ., MR
Nt H N THREHEEREN RS
HWRESEOMREAWEEIEBE - E0EB
g[?]o

ERMEBEORREND N ERREEESH
TREVEM b IRE BT kB IR a RIRM,
TR 1R OB Y B 2 R B R R AR
% —FR R BB 15 A 3ok B R
gyt AN, Ward'" R Huang! " 4+ 51
RETHREOERUM IR TES
Forp HAE LB MERARRE TR,

XA DEE&ED (horse spleen fer-
ritin, HSF) ABt R M H, fl & AR k2 &l E
T a4 HSF Bk sh HEMFE, M SR T
AR E AR IR RE T EMENE
R .

1 MHSh®

1.1 # ¥ HSFEQOWEN 100 mg/ml 3
i Sephadex G-25 B#H (2 emXx 12 em) @ik,
a5 M) HSF £ 3 73 45 Bt i B 1 ofy Dk 4 FiE
ERRAW.

1.2 & ‘

1.2.1 JTCESHAFEEZ LM HSF il &
HSF BB X REENE. B RKH
W Cooper HEWE. HSF EOHE T
BEM Lowry FEMME, MEAREESEWH
B HSF BEF X TR T:1) A 0.05 mol/L
NaOH #4y HSF ir & i pH 8, H: 5858 2 /i,
2} oAE pHEMER B MA 1.2emx6.0
cm Sephadex G-25 B3 HA A6 pH EHY
Tris HCl £ op A 2 B HSF E BB &
B, LAZRISBBAHTARENREIT
Wi, FREIEB M HSF S a2 B et
BbmE1 xR,

1.2.2 FE&SZEWN HSF BlgE LW
1) ERSHAFHHLEH HSF B8 8:2)
HEBELTRTERNM&GR, EEMA Nos,0,
o o BENEBE 53 9 R T 8k FE R 3) Aar



+ 20 - gt Chinese Journal of Zoology

2001 36(1)

JEb B B (520 nm) W) ¥ HSF B & &
$[1.2]o

1.2.3 SMnEsEgth %t HSF Barsh EE RN R
BEAFE S %S H HSF W a2 & &, B 20
mmol/L Na,HPO, BE#] B Rk & h BB & &
HSF S & &, tbEHW E % 0.00 ~1.20 Z [,
HSFEREE W EEMZ IV RBMEHESEB
I,

2 & R

2.1 AEpHX HSF EEBEHSEEMNFM
RIKERER, ARG pH AR P H A A
OH HfEME HSF EEBR (T @A
Fe'' BIERM R F ' A MM KG T Rk b
MHBRBEWARENKA S, NRI1LWTE
L, EBBEN KT (pH 7.0~5.0), HSF H $#%
Bits ) FEHE RN 566 Fe** /pH, TEEBE
JrHiH (pH 9.0~7.0), HSF HERBH &N T
¥ RN 308 Fe* ' /pH, PIEBEEILH R 2:1,

®1 FF pH{E HSF S PHBBESEN

pH 5.0 6.0 7.0 8.0 9.0

Pi/HSF 286 308 340 230 170
Fe " /HSF 1181 1701 2316 1817 1700

Fe** /Pi 4.1 5.5 6.8 7.9 10.0
3000
gzsoo - S0 PHES
B * H7.0
¥ 2000f o . P
ﬁ . . pH 7.5
. 1500( s Y EERE
g * sxx*  pHRO
M 1000 F ™ s
R - M $
B 500 F
0 5 10 15 20 25 30
B BB (min)
1 FE pH{& HSF B ¥ &b
B A¥hEs

B 1 B RER, EAR pH BN A B4 14
THSF BReEgEMmEI#H. MR 1ERTE
BB (pH 6.5) 4+ A &, HSF B i &k 1y
RBRFTEN B 7.5 258, ME

BEWAE(pH 8.0 P  HSF B sk 20 &
Fr S WO [R) AP 22 23 A, B R R B[R] AY He (.
R1:3. Meoh, B 1B R FRWA, 2R N A IR
pHEA %% 6.5 1 8.0 i, HSF B2k 5
44 R # 4 Bl R 332 Fe?' JHSF « min # 73
Fe’* /HSF - min, §i & B &0 E RIS 5 B
BB R 465, TR, RMABEH H I
TR HSF B3 3, i OH #HIM 2% HSF ¥
HekmER, X -HMES5 2 W Funk! ™ % R iE
FEARFM pH 4+ Fi,HSF BB E R EM
B, AW, 0EE 1 ERTHIRATE.
—EB R MBI R, R RN
ARG — A UL R A A A 2 B S 0 R
WWRARMNABIHES. WA, BRESR
58PN EP, HSF B A8 w3 R R
L, BEEEREN TFedBNREEHE
ARREB . X—ARUH T HSF Bkt 8
TERSRPRARE B EERMLE X,
2.2 AREZENY HSF BERSERESS
®W  NaS0, B—FHEEE T HEMNRT
A, B 12 ZhEFRXSE5LEQARMNE
REL, HBE P F BTERES NS0,
TRE B R A BT B9 IE B o6 £, B A S
TEI R
[HSF(Fel” ) — HSF(Fe ), 112 =
K(T e~ T [1]
[HSF(Fe?" ) .. ] 327 HSF B M8 4 it 82 gk
H, T, HSF BB 23 B FFENERMN
e, T, N HSF Bl — SR (mFe ™) i
TR BB R, [HSF(Fe' ), | BERE—EH
fiﬁﬁﬂa‘l‘ﬂm HSF B3 B. K £ HSF

< B[ ‘3! te,,
"65 sh e .
2y * e, pH 8.0
1 - >
[_? 18 ’ & * . .
~— h * .m L
9 * *
H 7.
pHGs  PHTO *pHTS
0 5 10 15 20 25
R R B (mir)

B2 (Cuu— C.}7%t04EEE



2001 36(1) B4k

Chinese Journal of Zoology 21

RO Y R R

ERIBGEROTEE, GAMBEEEWH
HSF 73 BB R & & B R 9% S gk & 20% Mk
i, BB AR B RE . R,
HSFRMEMERHAEH TAEMENH. W
WERSHATEN], AT BHE 2R,
ME 2R ATEH HSF BB EREN &
o BB R [(Crax — COY2 ] 5 R 8]
BRI R £ P 36 F L 35K R B 3T o R R 4%
e, T, SR BA BN Y P aBET,
Hh¥d B2 -Enaadd, HE2 HSF B
BB EEBLNRSEESHMEZETY
pH & 2% (3 pH B 5 R 5 v B #9 pH #[H)) o
2.3 TR4ZEENGEERRNSRENRK
W25 [ ek M 45 4 ) TISF 43 5108 B o5 J5 8k
g 10% F 20 % W EAT, A K E R
SHMEA S BI1], €] K HSE B 8 1 3
BER(K). WMANEREREFEFR (KA
VIte B fr 7k pH fEEI A, BIZR 1B B 3 25 8.
MFE VSRR D HE SR/ B S
fomeek bt Bl 2 8 . (AW, W 3 &5 R —
5T 0T L, B A R B A Y R B AL
W% HSF B SRERE R KZHRK.K
8 356 o e Ak B P Y pH B 3% & B T BB B
VIR 5

g
£ 30
(=]
= . A10%
ﬁ 2 " :
® % 15 M
en -
W E 0 B:20% s .
2 n .
§ s -
.
‘g0 ;

5 6 7 8
pH

3 AE pH#M ASF B SRIEEE N

24 BYH 85 HSFEREIAEFRE
W Harrison RSB EABRK BN H¥E
BUME -3 MR, ARSI A S
Na, S0 i o o« BRUMERERT, R FEkZ MM
HSF 875 M gk B 03 2, Al S Ag a0 F B bl

L
Nap 5,04

HSF(Fed" ) + n [H" ] HSF (Fe}’ .,

k;

Fel ) +1/2nH,0 HSF{Fel’ )+

o” a-dipyridyl

* .o’ a-dipyridyl [1]

MEH SRR H 25 HSF B

Hkah R

d{HSF(Fe' L, Fe ! )}
de

m Fe?

= ks {HSF(Fe* ) [H" ]"

[2]
kay FRAF LB 45 I 9 HISF BB R
¥, n #RH" 25 HSFBREDNERNE
¥, {HSF(Fel' )| #&7/7 HSF O WE., BY
HSF £ 5 B8 K R, B4 HSF & P ek
WA R/ HSF AT HKEBRAR
A5, AW A A K [ HSF(Fed ) | i w#,
pH, kPHz
. :ﬁgaﬁ_l

R HSF(Fel* )1 AT & TR, BIESEEMA
GO RS BE U N R L =N o ke 2
GARING AL R N s g F
A pH ) HSF B EE ¥ B, #
BA3IGRRAFEII],WKBFN=12,MF
B HTLRL12 /ARS8 5 HSF Bl &2
#k.
2.5 BBEMYH 25 0SFEREMNERZ
HHIRm SREEEY, NSRS EEN
H A HISF R ARk B0 2, R4 ) 7 8 A TR
KPS ETFHERX, A, REH M6k
SRR HSF MRSk 3, HF A &k
HSF BBk i) B R s 8, HooLB 00 A # T —
o,
3 i it

EXMWmMRCEZH . $BERESEMAmN
EHRHEE R HRASHEANE N
g Y RN 1~3 RS ER,
BRAFGEER P M#RL R ERER

HSF Bk i 3 3, 03¢ N EE o X R & %0,
HX—HMREE T HSF R 2 E 3 120

[3]



<22 - Y ERE

Chinese Journal of Zoology

2001 36(1)

RAESERANSGBERERENEX  HE5EE
FHRBFFTERIA R AW, 868N R &%
SEH MR AR 1 LR [R] 53 2 0 0 FE) 09 B R 4R 4
B o EEREI 5,

48 Harrison # i HSF B BB R Z
BT A Nap S0, R BRIk 4 8y
AFSHEONEQTRBERAKE S, F LU
I2BHHRSEEEORNEFHEER. M
FMWB S A4l 40, H' B4E A B8 HSF &
HM—EHNGE MEAFNEREH RS ER
MEERLER, HEFR L, BHENEERER
MREBRWTES H HEREEATEARNY R
RHBGER X, AT HSF & 5 # i 3 TR
RE,ME T NaS,0, WP B ER, 4T
Na,$,0, FY 83 % 5 H* ¥k B B R E He 3%
ARSOH HRERREXFHER, H5IET
SR Fed BT HE SR8, B R A BB
BERSGH WERMMMERXR. Hiba
AR HY 1 NapS,0, —BEHE L 1/2 ZE TR
25EFARKSMN 2R, RERBORH
H 5 1 7 88 o o BR B B0 R B LB AR
MR ERRBRI Y, AEEENE R
BEEWNBRGERETHESEESRE T
% 5 e F e,

2 F X W

[1] Harrison,P.M.,T.G.Hoy, 1.G. Macara et al. Ferritin
iton uptake and release. Biochem . J.,1974,143:445~
451.

(2] Chasteen,N.D., P.M. Harrison. Mineralization in fer-
ritin: An efficient means of iron storage. fournal of
Structural Biology, 1999,126:182~194.

3] Meldrum, F. C.,B. R. Heywood, S. Mann. Magnetofer-
ritin; In vitro Synthesis of a novel magnetic protein. Sci-
ence, 1992,287,522~523.

[4] Yang,X.K., Y.ChenBarrett, P. Arosio e of. Reaction

(6]

[7]

[10]

(1]

[12]

L13]

[14]

[15]

[16]

paths of iron cxidation hydrolysis in horse spleen and re-
combinant human ferritins. Biochemistry ,1999,37:9 743
~9 750,

Harrison, P. M., P. Arosio. Ferritins; Molecular proper-
ties, iron storage function and cellular regulation.
Biochen . Binphys. Acta, 1996,1 275:161~203.
HAH, R K. Watt, G.D. Wart er ol SRS HEASE
ERHME. EITRFEFROAMBERE), 1993,32:628
~633.

Johson,J. L., M. Cannon, R. K. Watt et al. Forming the
phosphate layer in reconstitutted horse spleen ferritin and
the role of phosphate in promoting core surface redox reac-
tions. Biochemistry, 1999, 38:6 706—6 713.

Richards, T. D., K. R. Pitts, G. D. Wart. A kinetic
study of iron release from Azotobacter vinelandii bacterial
ferritin. Journal of Inorganic Biockemistry, 1996, 61:1
~13.

BENE KRE AESE GNGEOREBMR R
FBAER RN S. SHIPFEIR,1999,45(2) 170~
177.

Watt,G. D. , R. B. Frankel, D. Jacobs ez al. Fe*' and
phosphalc interaction in bacterial ferritin from Azotobacter
vinelandii . Biochemistry, 1993,31:745~758.

Huang, H. Q., R. K. Wait, G. D. Wate et al. Role of
phosphate in Fe?* binding to horse spleen ferritin. Bio-
chemistry, 1993,32:1 681~1 687.

Huang,H. Q. ,Q. M. Lin, B.Kong ez al. Role of phos-
phate and kinetic characteristics of complete iron release
from native pig spleen ferritin-Fe. Journa! of Protein
Chemistry, 1999,18:497~ 504,

Funk,F., J.P.Lenders, R.R.Crichton et af. Reductive
mohbilization 10 apo and helo mammalian ferritin. Eur. J.
Biochem ., 1985,152:167~172.

K. RRAE FRE. RS RSGE QRS
AOLLEE. S, 1997,43(2):170~ 177,

HEH MK FERESE. EREEORTRENN
EEREEZOWRE. PELAPRESS TEYER,
1999, 13:10~14. '

HEH, FER,BENE REQARANBHEAEER
BTHNWERE. HITRKEZH AR E/ 1999,
38:871—876.



