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Fig.1 Transmission electron micrographs of SLF,apoSLF and SLFop

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net


http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=11&LKText=%5B11%5DHUANG+HQ%2CWATTR+K%2CFRANKEL+R+B%2Cet+al%2ERole+of+phosphate+in+Fe2%2Bbinding+to+horse+spleen+holoferritin%5BJ%5D%2EBiochemistry%2C1993%2C32%286%29%3A1681%2D1687%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=6&LKText=%5B6%5D%E6%9E%97%E5%BA%86%E6%A2%85%2C%E4%B9%94%E7%8E%89%E6%AC%A2%2C%E9%BB%84%E6%B2%B3%E6%B8%85%2E%E9%93%81%E8%9B%8B%E7%99%BD%E5%8F%8D%E5%BA%94%E5%99%A8%E5%82%A8%E5%AD%98%E6%9C%89%E6%AF%92%E9%87%91%E5%B1%9E%E7%A6%BB%E5%AD%90%E7%9A%84%E5%88%9D%E6%AD%A5%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E5%8E%A6%E9%97%A8%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%3A%E8%87%AA%E7%84%B6%E7%A7%91%E5%AD%A6%E7%89%88%2C1999%2C38%286%29%3A871%2D876%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=12&LKText=%5B12%5D%E9%9F%A6%E7%9F%B3%E6%B3%89%2C%E5%BE%90%E6%85%A7%E6%B0%91%2E%E5%BA%94%E7%94%A8%E8%B4%9F%E6%9F%93%E8%89%B2%E6%8A%80%E6%9C%AF%E7%94%B5%E9%95%9C%E8%A7%82%E5%AF%9F%E5%BF%AB%E9%80%9F%E6%A3%80%E6%B5%8B%E6%A4%8D%E7%89%A9%E7%97%85%E6%AF%92%E7%B2%92%E5%AD%90%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E5%BE%AE%E7%94%9F%E7%89%A9%E5%AD%A6%E6%9D%82%E5%BF%97%2C1985%2C5%284%29%3A7%2D10%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=13&LKText=%5B13%5D%E5%9B%BD%E5%AE%B6%E7%8E%AF%E4%BF%9D%E5%B1%80%E3%80%8A%E6%B0%B4%E5%92%8C%E5%BA%9F%E6%B0%B4%E7%9B%91%E6%B5%8B%E5%88%86%E6%9E%90%E6%96%B9%E6%B3%95%E3%80%8B%E7%BC%96%E5%A7%94%E4%BC%9A%2E%E6%B0%B4%E5%92%8C%E5%BA%9F%E6%B0%B4%E7%9B%91%E6%B5%8B%E5%88%86%E6%9E%90%E6%96%B9%E6%B3%95%5BM%5D%2E3%E7%89%88%2E%E5%8C%97%E4%BA%AC%3A%E4%B8%AD%E5%9B%BD%E7%8E%AF%E5%A2%83%E7%A7%91%E5%AD%A6%E5%87%BA%E7%89%88%E7%A4%BE%2C1989%3A278%2D285%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=13&LKText=%5B13%5D%E5%9B%BD%E5%AE%B6%E7%8E%AF%E4%BF%9D%E5%B1%80%E3%80%8A%E6%B0%B4%E5%92%8C%E5%BA%9F%E6%B0%B4%E7%9B%91%E6%B5%8B%E5%88%86%E6%9E%90%E6%96%B9%E6%B3%95%E3%80%8B%E7%BC%96%E5%A7%94%E4%BC%9A%2E%E6%B0%B4%E5%92%8C%E5%BA%9F%E6%B0%B4%E7%9B%91%E6%B5%8B%E5%88%86%E6%9E%90%E6%96%B9%E6%B3%95%5BM%5D%2E3%E7%89%88%2E%E5%8C%97%E4%BA%AC%3A%E4%B8%AD%E5%9B%BD%E7%8E%AF%E5%A2%83%E7%A7%91%E5%AD%A6%E5%87%BA%E7%89%88%E7%A4%BE%2C1989%3A278%2D285%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=11&LKText=%5B11%5DHUANG+HQ%2CWATTR+K%2CFRANKEL+R+B%2Cet+al%2ERole+of+phosphate+in+Fe2%2Bbinding+to+horse+spleen+holoferritin%5BJ%5D%2EBiochemistry%2C1993%2C32%286%29%3A1681%2D1687%2E

2.2 SLF apoSLF  SLFop
2 SLF  apoSLF  SLFop -
2 , SLF , 218 m 280 nm
(340~ 700 nm ) ,
: A:SLFop
(200~ 245 nm) B:SLF
, C:apoSLF
apoSLF  SLFop
(240~ 320 nm ). apoSLF 280 nm
SLE, apoSLF
) , SLF
SLF  apoSLF ,
SLFop 222 om ’ 900 240 280 320 360 400 440 480 520
, 250 nm ¥ /nm
SIFo B 2 SLF.apoSLF #1 SLFop i $H L &
’ P Fig.2 The spectrum of SLF,apoSLF and SLFop
SLFop
apoSLE, apoSLF
2.3 apoSLF 1 apSLF
apoSLF Tab | Storage capaciy of organophosphorus by
diferent eve Is ofapoSLF
apoSLF ,
146 Hmol /1 ’ Omin  1889F160 138 5T8 50 19 56%1 58
24 h [ apoSLF 10min  1638%150 105 2£6 30 22 8113 45
40min 6512%9 10 83 40*6 79 81 08%E7 69
1h 4859t10 4 72 0215 46 8129%5 24
apoSLF 4h  2836F1L5 53 11%357 8364%a R
(19.56 £1.58) 5h  1602%7.30 1957302 8576%8 71
qF 10 h 15416 30 12 04%1 48 88 67F4 62
, apo
10h, 146 Bmol/L.
> apoSLF (154.1 +e. 30) 50
(12.04 £1.43) , 45
apoSLF apoSLF 4
. 35
, SLF i
a.pO ﬁ 30
( 40 m in ), apoSLF T o2s
: § 20
apoSLF , apoSLF T 15
, 10}
2.4 SLF st
SLF 290 Hmol/L 10 20 30 40 50 60 70 80
, 2 2B 6
( 3) SIF 6 - A LB A 250 B MOk BE 2 290 mol/L
’ ’ B 3 SLFf#EEFEEIBS FRIZETRE
’ Fig.3 Kinetic process of storage
SLF organophosphorus by SLF



((43.70+ 3.87) )

SLF
, 2 h
146 Pmol/L. 290 Mmol/L
(19.56 *1.58) (43.70 £3. 87)  (
2.5 SLF
SLF
(290 Bmol/L),
(400 1/ in), ,
4 SLF
> SLF 24 h
(65.69 £5.63) ,
) 24 h SLF
(43. 17 t4. 58) ,
SLF
3
(
[3- 5]
2 2 [14]
. 2)3
SLE,
, SLF apoSLE,

L16]

24 h SLF
3).
Or A stsem
701 B.AftHA A
/'£
60t s
L /
;550- 2 B
N /l‘---.~{
& 40 ¢
2. A
530 i
SLF 200 4
10?

5 10 15 20 25 30

B2 iz B (8 /h
BLHA . HLBEAR 25 B BE 2 290 pumol/L
B4 Kki&FEzh* SLF EEBFNBHS FHX M

Fig.4 Effect of water mobility on storage
organophosphorus by SLF

SLF  apoSLF  SLFop

[15]

3) apoSLF
280 m ,
apoSLF
HSF  PSF


http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=1&LKText=%5B1%5DHARRISON+P+M%2CHOY+I+G%2CMACARA+I+G%2Cet+al%2EFerritin+iron+uptake+and+release%5BJ%5D%2EBiochem+J%2C1974%2C143%282%29%3A445%2D447%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=3-5&LKText=%5B3%5DTHEIL+E+C%2CTAKAGI+H%2CSMALL+G+W%2Cet+al%2EThe+ferritin+iron+entry+and+exit+problem%5BJ%5D%2EInorganica+Chim+Acta%2C2000%2C297%282%29%3A242%2D251%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=14&LKText=%5B14%5DMARTIN+TD%2CMONHEITS+A%2CNIICHEL+R+J%2Cet+al%2EElectron+transfer+of+horse+spleen+ferritin+at+gold+electrode+modified+by+self%2Dassembled+monolayers%5BJ%5D%2EJ+Electroanal+Chem%2C1997%2C420%282%29%3A279%2D290%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=15&LKText=%5B15%5D%E8%B5%B5%E5%BC%80%E5%BC%98%2C%E5%91%A8%E6%98%8E%2C%E6%9D%8E%E6%9C%88%2C%E7%AD%89%2E%E8%97%BB%E7%BA%A2%E8%93%9D%E8%9B%8B%E7%99%BD%E0%8E%B1%2D%E4%BA%9A%E5%9F%BA%E7%9A%84%E4%BD%8E%E6%B8%A9%E7%B4%AB%E5%A4%96%2D%E5%8F%AF%E8%A7%81%E5%90%B8%E6%94%B6%E5%85%89%E8%B0%B1%E5%92%8C%E5%9C%86%E4%BA%8C%E8%89%B2%E5%85%89%E8%B0%B1%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E6%AD%A6%E6%B1%89%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%3A%E8%87%AA%E7%84%B6%E7%A7%91%E5%AD%A6%E7%89%88%2C1999%2C45%282%29%3A207%2D210%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=16&LKText=%5B16%5DHUANG+HQ%2CXU+L+X%2CZHANG+F+Z%2Cet+al%2EH2%2Duptake+activity%2Cspectra+reduction+potentials+and+kinetics+of+iron+re%2Dlease+on+the+surface+of+iron+core+from+azotobacter+vinelandii+bacterial+ferritin%5BJ%5D%2EJournal+of+Protein+Chemistry%2C1998%2C17%281%29%3A45%2D52%2E

, . SLFop  SLF ,
SLF op
SLF s
SLF . SLF )
, SLF s R
) , SIF . SLF
[3-5]
) , SLF
’ SLF s
SLF , R SLF
SLF , SLF )
SLF )
[ |
[1] HARRISON PM, HOY IG, MACARA IG, etal Ferritn ion uptake and release [ J]. Biochem ] 1974 143(2):
445-447.

[2] JOHNSON L J CANNON M, WATT R K, etal Foming the phosphate hyer in reconstituted horse spleen ferritin and
rok of phosphate n promoting core surfice reactions [ J|. Biochen istty 1999, 38(20): 6706-6713.

[3] THEIL EC TAKAGIH, SMALL G W, etal The ferritin iron entty and exit problan [ J]. Inorganica Chin Acta
2000 297(2): 242-251.

[ 4] LAUIHERE JP, LABOURE AM, WUYTSV NKELO V, etal Purificaton characterzation and functon of bacterbfer
ritin from the Cyanobacterim synechocystis [ J]. Biochen J 1992 281(3): 785793

[5] RICHARDS TD, POTK R, WATT G D. A kmetics study of ron relkase from Azowbacter vinelandii bacterial ferritin
[J. J Inorg Biochean, 1996 61(1): 1-13

[06] ) , . [J]. : ,
1999 38(6): 871-87a

[7] 5 ) , - [J]]. , 2000,
16(4): 39-47.

[ 8] , . [J]. , 1999 7(4): 15-18

[9] , : [J]. , 1999 11¢2): 1216

[ 10] , , . gL [ 1. . 2004 28(1): 519,

[11] HUANGH Q, WATT RK, FRANKEL R B etal Roleofphosphate in Fe¥ bindig to horse spleen hobferritin [ J].

Biochemisty 1993 32(6): 16811687,
[ 12] ) . [J]. , 1983 5(4): 7-10
[13] “ » . M]. 3


http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=2&LKText=%5B2%5DJOHNSON+L+J%2CCANNON+M%2CWATTR+K%2Cet+al%2EForming+the+phosphate+layer+in+reconstituted+horse+spleen+ferritin+and+role+of+phosphate+in+promoting+core+surface+reactions%5BJ%5D%2EBiochemistry%2C1999%2C38%2820%29%3A6706%2D6713%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=2&LKText=%5B2%5DJOHNSON+L+J%2CCANNON+M%2CWATTR+K%2Cet+al%2EForming+the+phosphate+layer+in+reconstituted+horse+spleen+ferritin+and+role+of+phosphate+in+promoting+core+surface+reactions%5BJ%5D%2EBiochemistry%2C1999%2C38%2820%29%3A6706%2D6713%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=3&LKText=%5B3%5DTHEIL+E+C%2CTAKAGI+H%2CSMALL+G+W%2Cet+al%2EThe+ferritin+iron+entry+and+exit+problem%5BJ%5D%2EInorganica+Chim+Acta%2C2000%2C297%282%29%3A242%2D251%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=3&LKText=%5B3%5DTHEIL+E+C%2CTAKAGI+H%2CSMALL+G+W%2Cet+al%2EThe+ferritin+iron+entry+and+exit+problem%5BJ%5D%2EInorganica+Chim+Acta%2C2000%2C297%282%29%3A242%2D251%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=4&LKText=%5B4%5DLAULHERE+J+P%2CLABOURE+AM%2CWUYTSWINKELO+V%2Cet+al%2EPurification+characterization+and+function+of+bacteriofer%2Dritin+from+theCyanobacterium+synechocystis%5BJ%5D%2EBiochem+J%2C1992%2C281%283%29%3A785%2D793%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=4&LKText=%5B4%5DLAULHERE+J+P%2CLABOURE+AM%2CWUYTSWINKELO+V%2Cet+al%2EPurification+characterization+and+function+of+bacteriofer%2Dritin+from+theCyanobacterium+synechocystis%5BJ%5D%2EBiochem+J%2C1992%2C281%283%29%3A785%2D793%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=5&LKText=%5B5%5DRICHARDS+T+D%2CPITT+K+R%2CWATT+G+D%2EA+kinetics+study+of+iron+release+fromAzotobacter+vinelandiibacterial+ferritin%5BJ%5D%2EJ+Inorg+Biochem%2C1996%2C61%281%29%3A1%2D13%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=5&LKText=%5B5%5DRICHARDS+T+D%2CPITT+K+R%2CWATT+G+D%2EA+kinetics+study+of+iron+release+fromAzotobacter+vinelandiibacterial+ferritin%5BJ%5D%2EJ+Inorg+Biochem%2C1996%2C61%281%29%3A1%2D13%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=6&LKText=%5B6%5D%E6%9E%97%E5%BA%86%E6%A2%85%2C%E4%B9%94%E7%8E%89%E6%AC%A2%2C%E9%BB%84%E6%B2%B3%E6%B8%85%2E%E9%93%81%E8%9B%8B%E7%99%BD%E5%8F%8D%E5%BA%94%E5%99%A8%E5%82%A8%E5%AD%98%E6%9C%89%E6%AF%92%E9%87%91%E5%B1%9E%E7%A6%BB%E5%AD%90%E7%9A%84%E5%88%9D%E6%AD%A5%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E5%8E%A6%E9%97%A8%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%3A%E8%87%AA%E7%84%B6%E7%A7%91%E5%AD%A6%E7%89%88%2C1999%2C38%286%29%3A871%2D876%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=6&LKText=%5B6%5D%E6%9E%97%E5%BA%86%E6%A2%85%2C%E4%B9%94%E7%8E%89%E6%AC%A2%2C%E9%BB%84%E6%B2%B3%E6%B8%85%2E%E9%93%81%E8%9B%8B%E7%99%BD%E5%8F%8D%E5%BA%94%E5%99%A8%E5%82%A8%E5%AD%98%E6%9C%89%E6%AF%92%E9%87%91%E5%B1%9E%E7%A6%BB%E5%AD%90%E7%9A%84%E5%88%9D%E6%AD%A5%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E5%8E%A6%E9%97%A8%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%3A%E8%87%AA%E7%84%B6%E7%A7%91%E5%AD%A6%E7%89%88%2C1999%2C38%286%29%3A871%2D876%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=7&LKText=%5B7%5D%E9%BB%84%E6%B2%B3%E6%B8%85%2C%E6%9E%97%E5%BA%86%E6%A2%85%2C%E8%82%96%E5%BF%97%E7%BE%A4%2C%E7%AD%89%2E%E7%8C%AA%E8%84%BE%E9%93%81%E8%9B%8B%E7%99%BD%E5%8F%8D%E5%BA%94%E5%99%A8%E5%82%A8%E5%AD%98%E6%9C%89%E6%9C%BA%E5%B0%8F%E5%88%86%E5%AD%90%E8%83%BD%E5%8A%9B%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E7%94%9F%E7%89%A9%E7%89%A9%E7%90%86%E5%AD%A6%E6%8A%A5%2C2000%2C16%284%29%3A39%2D47%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=7&LKText=%5B7%5D%E9%BB%84%E6%B2%B3%E6%B8%85%2C%E6%9E%97%E5%BA%86%E6%A2%85%2C%E8%82%96%E5%BF%97%E7%BE%A4%2C%E7%AD%89%2E%E7%8C%AA%E8%84%BE%E9%93%81%E8%9B%8B%E7%99%BD%E5%8F%8D%E5%BA%94%E5%99%A8%E5%82%A8%E5%AD%98%E6%9C%89%E6%9C%BA%E5%B0%8F%E5%88%86%E5%AD%90%E8%83%BD%E5%8A%9B%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E7%94%9F%E7%89%A9%E7%89%A9%E7%90%86%E5%AD%A6%E6%8A%A5%2C2000%2C16%284%29%3A39%2D47%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=8&LKText=%5B8%5D%E9%BB%84%E5%85%88%E7%8E%89%2C%E5%88%98%E6%B2%9B%E7%84%B6%2E%E6%B0%B4%E4%BD%93%E6%B1%A1%E6%9F%93%E7%94%9F%E7%89%A9%E6%A3%80%E6%B5%8B%E7%9A%84%E7%A0%94%E7%A9%B6%E8%BF%9B%E5%B1%95%5BJ%5D%2E%E7%8E%AF%E5%A2%83%E7%A7%91%E5%AD%A6%E8%BF%9B%E5%B1%95%2C1999%2C7%284%29%3A15%2D18%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=9&LKText=%5B9%5D%E8%83%A1%E5%86%A0%E4%B9%9D%2C%E5%88%98%E5%BB%BA%E7%90%B3%2E%E7%94%9F%E7%89%A9%E4%BC%A0%E6%84%9F%E5%99%A8%E5%9C%A8%E7%8E%AF%E5%A2%83%E7%9B%91%E6%B5%8B%E4%B8%AD%E7%9A%84%E5%BA%94%E7%94%A8%5BJ%5D%2E%E7%8E%AF%E5%A2%83%E7%9B%91%E6%B5%8B%E7%AE%A1%E7%90%86%E4%B8%8E%E6%8A%80%E6%9C%AF%2C1999%2C11%282%29%3A12%2D16%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=10&LKText=%5B10%5D%E9%99%88%E6%97%AD%2C%E9%BB%84%E6%B2%B3%E6%B8%85%2C%E5%AD%94%E6%B3%A2%2C%E7%AD%89%2E%E9%B2%A8%E9%B1%BC%E5%92%8C%EE%90%8D%E9%B1%BC%E8%82%9D%E9%93%81%E8%9B%8B%E7%99%BD%E7%94%B5%E6%B3%B3%E7%BA%AF%E5%8C%96%E7%9A%84%E5%88%B6%E5%A4%87%E6%8A%80%E6%9C%AF%5BJ%5D%2E%E6%B5%B7%E6%B4%8B%E7%A7%91%E5%AD%A6%2C2004%2C28%281%29%3A5%2D19%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=11&LKText=%5B11%5DHUANG+HQ%2CWATTR+K%2CFRANKEL+R+B%2Cet+al%2ERole+of+phosphate+in+Fe2%2Bbinding+to+horse+spleen+holoferritin%5BJ%5D%2EBiochemistry%2C1993%2C32%286%29%3A1681%2D1687%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=11&LKText=%5B11%5DHUANG+HQ%2CWATTR+K%2CFRANKEL+R+B%2Cet+al%2ERole+of+phosphate+in+Fe2%2Bbinding+to+horse+spleen+holoferritin%5BJ%5D%2EBiochemistry%2C1993%2C32%286%29%3A1681%2D1687%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=12&LKText=%5B12%5D%E9%9F%A6%E7%9F%B3%E6%B3%89%2C%E5%BE%90%E6%85%A7%E6%B0%91%2E%E5%BA%94%E7%94%A8%E8%B4%9F%E6%9F%93%E8%89%B2%E6%8A%80%E6%9C%AF%E7%94%B5%E9%95%9C%E8%A7%82%E5%AF%9F%E5%BF%AB%E9%80%9F%E6%A3%80%E6%B5%8B%E6%A4%8D%E7%89%A9%E7%97%85%E6%AF%92%E7%B2%92%E5%AD%90%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E5%BE%AE%E7%94%9F%E7%89%A9%E5%AD%A6%E6%9D%82%E5%BF%97%2C1985%2C5%284%29%3A7%2D10%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=13&LKText=%5B13%5D%E5%9B%BD%E5%AE%B6%E7%8E%AF%E4%BF%9D%E5%B1%80%E3%80%8A%E6%B0%B4%E5%92%8C%E5%BA%9F%E6%B0%B4%E7%9B%91%E6%B5%8B%E5%88%86%E6%9E%90%E6%96%B9%E6%B3%95%E3%80%8B%E7%BC%96%E5%A7%94%E4%BC%9A%2E%E6%B0%B4%E5%92%8C%E5%BA%9F%E6%B0%B4%E7%9B%91%E6%B5%8B%E5%88%86%E6%9E%90%E6%96%B9%E6%B3%95%5BM%5D%2E3%E7%89%88%2E%E5%8C%97%E4%BA%AC%3A%E4%B8%AD%E5%9B%BD%E7%8E%AF%E5%A2%83%E7%A7%91%E5%AD%A6%E5%87%BA%E7%89%88%E7%A4%BE%2C1989%3A278%2D285%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=3-5&LKText=%5B3%5DTHEIL+E+C%2CTAKAGI+H%2CSMALL+G+W%2Cet+al%2EThe+ferritin+iron+entry+and+exit+problem%5BJ%5D%2EInorganica+Chim+Acta%2C2000%2C297%282%29%3A242%2D251%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=1&LKText=%5B1%5DHARRISON+P+M%2CHOY+I+G%2CMACARA+I+G%2Cet+al%2EFerritin+iron+uptake+and+release%5BJ%5D%2EBiochem+J%2C1974%2C143%282%29%3A445%2D447%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=2&LKText=%5B2%5DJOHNSON+L+J%2CCANNON+M%2CWATTR+K%2Cet+al%2EForming+the+phosphate+layer+in+reconstituted+horse+spleen+ferritin+and+role+of+phosphate+in+promoting+core+surface+reactions%5BJ%5D%2EBiochemistry%2C1999%2C38%2820%29%3A6706%2D6713%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=3&LKText=%5B3%5DTHEIL+E+C%2CTAKAGI+H%2CSMALL+G+W%2Cet+al%2EThe+ferritin+iron+entry+and+exit+problem%5BJ%5D%2EInorganica+Chim+Acta%2C2000%2C297%282%29%3A242%2D251%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=4&LKText=%5B4%5DLAULHERE+J+P%2CLABOURE+AM%2CWUYTSWINKELO+V%2Cet+al%2EPurification+characterization+and+function+of+bacteriofer%2Dritin+from+theCyanobacterium+synechocystis%5BJ%5D%2EBiochem+J%2C1992%2C281%283%29%3A785%2D793%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=5&LKText=%5B5%5DRICHARDS+T+D%2CPITT+K+R%2CWATT+G+D%2EA+kinetics+study+of+iron+release+fromAzotobacter+vinelandiibacterial+ferritin%5BJ%5D%2EJ+Inorg+Biochem%2C1996%2C61%281%29%3A1%2D13%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=6&LKText=%5B6%5D%E6%9E%97%E5%BA%86%E6%A2%85%2C%E4%B9%94%E7%8E%89%E6%AC%A2%2C%E9%BB%84%E6%B2%B3%E6%B8%85%2E%E9%93%81%E8%9B%8B%E7%99%BD%E5%8F%8D%E5%BA%94%E5%99%A8%E5%82%A8%E5%AD%98%E6%9C%89%E6%AF%92%E9%87%91%E5%B1%9E%E7%A6%BB%E5%AD%90%E7%9A%84%E5%88%9D%E6%AD%A5%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E5%8E%A6%E9%97%A8%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%3A%E8%87%AA%E7%84%B6%E7%A7%91%E5%AD%A6%E7%89%88%2C1999%2C38%286%29%3A871%2D876%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=7&LKText=%5B7%5D%E9%BB%84%E6%B2%B3%E6%B8%85%2C%E6%9E%97%E5%BA%86%E6%A2%85%2C%E8%82%96%E5%BF%97%E7%BE%A4%2C%E7%AD%89%2E%E7%8C%AA%E8%84%BE%E9%93%81%E8%9B%8B%E7%99%BD%E5%8F%8D%E5%BA%94%E5%99%A8%E5%82%A8%E5%AD%98%E6%9C%89%E6%9C%BA%E5%B0%8F%E5%88%86%E5%AD%90%E8%83%BD%E5%8A%9B%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E7%94%9F%E7%89%A9%E7%89%A9%E7%90%86%E5%AD%A6%E6%8A%A5%2C2000%2C16%284%29%3A39%2D47%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=8&LKText=%5B8%5D%E9%BB%84%E5%85%88%E7%8E%89%2C%E5%88%98%E6%B2%9B%E7%84%B6%2E%E6%B0%B4%E4%BD%93%E6%B1%A1%E6%9F%93%E7%94%9F%E7%89%A9%E6%A3%80%E6%B5%8B%E7%9A%84%E7%A0%94%E7%A9%B6%E8%BF%9B%E5%B1%95%5BJ%5D%2E%E7%8E%AF%E5%A2%83%E7%A7%91%E5%AD%A6%E8%BF%9B%E5%B1%95%2C1999%2C7%284%29%3A15%2D18%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=9&LKText=%5B9%5D%E8%83%A1%E5%86%A0%E4%B9%9D%2C%E5%88%98%E5%BB%BA%E7%90%B3%2E%E7%94%9F%E7%89%A9%E4%BC%A0%E6%84%9F%E5%99%A8%E5%9C%A8%E7%8E%AF%E5%A2%83%E7%9B%91%E6%B5%8B%E4%B8%AD%E7%9A%84%E5%BA%94%E7%94%A8%5BJ%5D%2E%E7%8E%AF%E5%A2%83%E7%9B%91%E6%B5%8B%E7%AE%A1%E7%90%86%E4%B8%8E%E6%8A%80%E6%9C%AF%2C1999%2C11%282%29%3A12%2D16%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=10&LKText=%5B10%5D%E9%99%88%E6%97%AD%2C%E9%BB%84%E6%B2%B3%E6%B8%85%2C%E5%AD%94%E6%B3%A2%2C%E7%AD%89%2E%E9%B2%A8%E9%B1%BC%E5%92%8C%EE%90%8D%E9%B1%BC%E8%82%9D%E9%93%81%E8%9B%8B%E7%99%BD%E7%94%B5%E6%B3%B3%E7%BA%AF%E5%8C%96%E7%9A%84%E5%88%B6%E5%A4%87%E6%8A%80%E6%9C%AF%5BJ%5D%2E%E6%B5%B7%E6%B4%8B%E7%A7%91%E5%AD%A6%2C2004%2C28%281%29%3A5%2D19%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=11&LKText=%5B11%5DHUANG+HQ%2CWATTR+K%2CFRANKEL+R+B%2Cet+al%2ERole+of+phosphate+in+Fe2%2Bbinding+to+horse+spleen+holoferritin%5BJ%5D%2EBiochemistry%2C1993%2C32%286%29%3A1681%2D1687%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=12&LKText=%5B12%5D%E9%9F%A6%E7%9F%B3%E6%B3%89%2C%E5%BE%90%E6%85%A7%E6%B0%91%2E%E5%BA%94%E7%94%A8%E8%B4%9F%E6%9F%93%E8%89%B2%E6%8A%80%E6%9C%AF%E7%94%B5%E9%95%9C%E8%A7%82%E5%AF%9F%E5%BF%AB%E9%80%9F%E6%A3%80%E6%B5%8B%E6%A4%8D%E7%89%A9%E7%97%85%E6%AF%92%E7%B2%92%E5%AD%90%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E5%BE%AE%E7%94%9F%E7%89%A9%E5%AD%A6%E6%9D%82%E5%BF%97%2C1985%2C5%284%29%3A7%2D10%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=jmwy200803001&LinkType=RE&Index=13&LKText=%5B13%5D%E5%9B%BD%E5%AE%B6%E7%8E%AF%E4%BF%9D%E5%B1%80%E3%80%8A%E6%B0%B4%E5%92%8C%E5%BA%9F%E6%B0%B4%E7%9B%91%E6%B5%8B%E5%88%86%E6%9E%90%E6%96%B9%E6%B3%95%E3%80%8B%E7%BC%96%E5%A7%94%E4%BC%9A%2E%E6%B0%B4%E5%92%8C%E5%BA%9F%E6%B0%B4%E7%9B%91%E6%B5%8B%E5%88%86%E6%9E%90%E6%96%B9%E6%B3%95%5BM%5D%2E3%E7%89%88%2E%E5%8C%97%E4%BA%AC%3A%E4%B8%AD%E5%9B%BD%E7%8E%AF%E5%A2%83%E7%A7%91%E5%AD%A6%E5%87%BA%E7%89%88%E7%A4%BE%2C1989%3A278%2D285%2E

, 1989 278285

[ 14] MARTINTD MONHEIT SA, NICHEL R J etal Ekcton transfer ofhorse spleen feritin at gold ekctrndemod ified
by selfassan bled monohyers [ J]. J E kctioanal Chan, 1997, 420(2): 279-290.

[15] , s , . a-— - [J].

: , 1999 45 (2): 207-210

[16] HUANGH QXU LX, ZHANG F 7 et al H,-uptake activity specira reduction potentials and k netics of ion re-
lease on the surface of ron core from azotobacter vinehnd ii bacterial ferritin [ J]. Joumal of Protein Cham istry 199§
17(1): 4552

[17] , s . [J]. , 2004 16(4): 516-519.

Characteristics of Shark L iver Ferritin and Its Storage Capacity of

M olecules of O rganophosphorus Pesticides

XRO Zhiqun'*®, WENG Zhae-hong' °°, HUANG H e-qing’
(1 Fisheries College JimeiUnwersity X imen 361021, Chmna 2 Key Laboratory of Science and Technology for
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Abstract The properties of UV-V isble spectrun and electon m crostmcture of Shak Liver Ferrition
(SLF) were descrbed n detail The canparison of the SLF stmctures w ith apoSLF ( Shark L ver Apofer
ritin) and SLFop ( SLF storng omganophosphoms pesticides) was presented as well The different capacity
and k netics pocess of siorng OP by SLF and apoSLF indicated that the molecules of OP were stored on the
surface of ron core The capacity of SLFop was not only predan nated by the protein flexbility, but also re-
lated w ith the canplex surface of the iron core The anount of storage OP was also related w ith the concentra
ton of OP and themed um mobility Based on the characteristics of SLF and its storage capacity onOP mole-
cules a ferritih b o-reactor coul be constructed and app lied to monitorw ater pollution

Key words Shaik Liver Ferritn ( SLF); UV-Visble spectroscopy electron m icrostructurg  organe-
phosphomws pesticides
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