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( ) ; REFLEX Il ( B ruker )
(TRA) (A cetonitrile) M erck : (
) Sangon : ( Signa ) ( ION )
22
[17] (L iver Ferritin of Sphyrna zygaena, SA_F) Lowry
AF (6 8glL) 20min , 2% 10 min,
120 min 200 kv, 5 10 -
: Ralman e 100
23 SZLF
SAF (Singpic Acid, A) 11 , Q8L
MALD I-TOFM S , ,
DE (Delayed exatraction) AF (9]
24
AF , pH10,20,30 40 HCI 20min
100 kDa 3 DDW AF SAF pH (pH1 O
40 pH100 130) , TEM SAF
25
HCI (pH 1 0) AF , 20, 40, 60, 80, 100, 120
180 min N&OH , 10% (PAGE)
PMGE Tris ( pH 6 8, pH 8 8), 3%,
10%, 80V, 140V, 4 [17]
26
HCI(pH 1 0) SAF(2mL,65¢g/lL) 30min 1 mol/L NaOH pH
2.0,3.0,4.0,5.0,6.0,7.0 20uL SAF , TEM
[19]
3
31 SZLF
24 1 SAF (%)
Tablel Quantity of remain protein in total protein after liver
' ferritin of gohyma zygaena(SA_F) diswociated by different pH
' pHL10 pH20 pH3 0 pH40
1 (pH1 0 4 0) :
100 kDa Percentage of remain 55 60 70 80 85 90 100
protein in total protein (%)
SAF pH 4 0
, SAF 100%, SAF
SAF pH 4 0 , pH
30 , AF 85% 90%, 10% 15% SAF
pH 20 , A F 20% 30%, 1/3
SAF pH 2 0 ,

(L iver ferritin of dasyatis akajei, DALF) (Horse pleen ferritin , HSF)
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HCI (pH 1 0) TEM ,
DALF HSF , el ,
(pH 1 0), 60% SAF , 60% SAF
, 40%
pH 1 0 AF , 1
1 , 20min ( 1-2),SAF  MdkDa)
( 1E) , 132t
14 kDa, SAF , s 2
, 20min  pH 10 B
JSAF( 1-2F) , 21 A
20 min
180min( 1 3 9) , SAF 5 12 2 4 ¢ 7% &
(1 A D), 1 F ,
pH 1 0 1 1 SAF ( ,pH 1 0)
20min |\ SAF M) Fig 1 PAGEmep of SA F(different treament time
, M, 20 21kDa, 1-A) atpH 1 0)
1(Channel 1) : Marker; 2 9
(v, 18) (M, 1) (Treament time of channel 2 9): 20, 40, 60, 80, 100,
( 1D), 1 1 , 120,140, 160, 180 min
SAF 3 ,
AF )
, SAF
, TEM , SAF ,
SAF SAF ,
[14]
32 SZLF ( )
, (Pig pleen ferritin , PSF) HSF
H® OH’ JH* , OH
sl , TBM
A F 2A SA F(pH 7. 0) 2 , A F
, ( ) ,
) , SAF
13 06 M, 6 38 m, 334 m
, pH 40 30 |, B 2C SAF
) pH 7.0 30 , H" SAF
SAF , , SAF
2D pH 2 0 SAF 2D SAF
, AF H AF
, SAF ;
2E 2F SAF (pH 1 0) 2E , AF
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2 pH SAF ( )
Fig 2 TBEM map of SAF under the condition of different pH ( treament of weak acidity)
A pH70,B. pH40, C pH3 0; D. pH20; E, E pH10

, TBM
2E , ) -
( 2F), -
( ) , ( 2E 2F)
33 SZLF ( )
| (z0] 3 SF |
3A , A F OH
pH=130 ( 3A),SAF ,
, SAF
3A
2F , 3A
, , 3F
pH 14 0 ,
, pH 14 0 3 SAF
OH" Fig 3 TBEM mep of SA Fwith alkalescence treament
' A. pH130; B. pH 14 Q
( 3B) . ,
’
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34 SZLF
2 pH , SAF 2 , SAF
24 , pH 4.0,
AF : , AF ( 2
pH 3 0, ’ 1
, , A F(pH 3 0)
2 AF ,
AF )
2 SAF
Table2 Dimension analysis of SA_F including protein shell and iron core
pH 7.0 pH 4 0 pH3 0 pH 2 0 pH 10 pH 13 0 pH 14 0
Ferritin dianeter (rm) 13 06 +0 12 11 86+0 15" 12 14+0 10" 11 76 +0. 13"
on core dianeter (mm) & 38%0.94  610£010 628+0 10 5980 13" 7.70+011° 831+008" 800+0 14"
Thickness of protein 334+0.10 288+012 293+015 289+0 07
shell (nm)
* pH (Significantly different fram the control (SA.F) pH 7. 0) (p<0Q 05)
35
2E , pH1 0 , S4AF ,
3 , pH 1 0 pH2 0 , SAF SAF
, SAF , 24 ,
2 , 24 SA F(pH 2 0)
pH il il
, , AF (pH 4 0) SA F(pH 7. 0)
pH , , SAF
(pH 7. 0) AF SAF VS SAF
( ) , SAF
SA F(pH 7. 0), A F SAF(pH 7.0) ( 3)
A F pH AF
3 , SAF
Table 3 Dimension analysis of SA_F including protein shell and iron core during reassambling
pH 7.0 pH10 20 pH20 40 pH40 7.0
Ferritin diameter (nm) 13 06 +0, 12 13 42 +0 39 13 28 +0. 28 11 31+0 16"
lon core diameter (rm) 6 38+0 94 6.52+0 16 6.20+0 14 540+0 09"
Protein shell thickness (nm) 334+0 10 3450 15 3 54+0 08 2 96+0 13"

* pH

36 SZLF

SAF

(Significantly different fram the control (SALF) pH 7. 0) (p<Q 05)
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1-4 , (A, 0 1% TFA 30%
pH= 3 0) A F, MALD I-TOF ( 4 4 3 A F
(M + ) , M2+ , M + Z\/I + ,
' ) AF
1-3 AF
5 m/z 10362 334, 20649 589, 41382 517 AF
m/z , S SHAF
HSF H L , m/z20028 150 21487 632 pH 3 0
, SAF H-H HSF H-H HiL L4 ,
: , pH30 , HT AF
L] 1 pH
pH 3 0
100 20590.153 100 - 20649.589
g sor g 8o
g 60 “E 60F
2 4010315991 E 4010362334
2 ® 20028, 150{ | 21 487:632
# 20 L # 201 }) \/ 41382517
41298.60 )
0 L 1 1 n n 46\7 Of 1 1 1 1 1 1 “jA
10000 20000 30000 40000 10000 20000 30000 40000
m/z m/z
4 SAF 5 HSF SAF
Fig 4 Mass pectrogran of SA_F Fig 5 Mass ectrogran of SA.Fmixedwith horse pleen
ferritin(HSF)
37
, SAF
pH7 0 40 , ,
; pH 30, A F ,
; pH 20 H” SAF
; A F , ;, pH10 ,SAF
’ B ,OH"
,pH 13 0 AF
) ,pH1 0 20
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D issociation and Recanbnation M echanisn of Ferritin
Subunits n thel iver of Sphyrna Zygaena

L N Qing"?, CHEN Ping", JI Xue-Tao', KE Cai-Huat’, HUANG HeQing “**
('D eparment of B iocheanistry and B iotechnology, School of L ife Sciences *State Key L aboratory of
M arine Envirormental Science College of Oceanography and Envirormental Science, *The Key Laboratory of Chenical
Biology of Fujian Province, College of Chamistry & Chemical Engineering, Xiamen U niversity, Xiamen 361005)

Abstract Liver ferritin of Sohyma zygaena (SA.F) with purity of mass gectrun was prepared in batch

Under the condition of acidifying medium at pH 1 0, PAGE showed that SA_F subunits treated for 20 min
began  disociate A whole process of subunit disociation and recombination wasmonitored by trangnission
electron microsoopy (TEM ). In addition, the changes of size of both protein shell and iron core were al®
detemined by TEM directly. Itwas found that in the acid disciation process of SA.F aubunits the size of
ion core and protein shell shoved the sane trend of change, which might be related o not only the iron
release of inner iron core but the disociation and unfolding of the protein shell The pasway of SA.F recombi-
nation is a fast step, which is a conversion process fran incompact moltenglobule to compact ferritin U nder
the assistant of matrix acidity pH 3 0 and laser, SA_F mixedwith horse pleen ferritin(HSF) still has capacity
o release its subunits © fom subunit ions for mass analysis by aMALD I-TOF mass gectrometer, which indi-
cates that the interaction intensity betveen the subunitswasweaken but they were not unfolded under thispH
condition TEM technology can be gpplied in studying both disociation and recombination in ferritin subunits

Keywords Ferritin; Transnission electron microsopy, Subunit disciation and recombination; M atrix

assisted laser deomption ionization-tme of flightmass gpectrometry
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