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Efficient Purification of Fused Ferritin(Fy+F)
using Silica Powder and Gel Filtration Chromatography
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An iron-storage protein, ferritin is a spherical shell consisting of 24 H-and L-chain subunits. Soluble form of fused(Fu+FL
chain) ferritin was separated from disrupted recombinart E. coli cells, followed by silica powder adsorption. Ferritin was
recovered from silica-poweder by distilled water, which was applied to gel filtration chromatography(GFC). Collected
ferritin fractions from the GFC were assayed via iron-uptake and its molecular weight determined using GF-HPLC.
Fused ferritin showed a higher activity than the H- or L- chain ferritin by two times.
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Figure 1. Scheme of the ferritin purification; WB. A: washing buffer A(50 mM Tris-HC], pH 8.0, 1.0 mM EDTA, 1.0 mM NaCl).
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Figure 2. 15% SDS-PAGE of primary separation samples on Fig. 1
Scheme of the ferritin purification(l : Sup after sonication, 2 :
Suspension after adsorption silica powder, 3 : The Ist D.W. washing,

4 : The 2nd D.W. washing).
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Figore 3 A: Gel filration chromatogram; Buffer: 50 mM
Tris-HCI(pH8.0), @: sample fractions (D~@), B: 15% SDS-PAGE of
gel filtration chromatography fractions (see Figure 3A); fane M :
Standard marker, lane (D~ : eluted fractions (@), lane &) eluted
fraction(D) after 48 hours, lane @) eluted fraction ().
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Figure 4. GF-HPLC chromatogram of fraction @) from GFC.
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Figure 5. Calibration curve to determine ferritin’s molecular weight;
@: BSA(66.2 kd), @: Ovalbumin(45.0 kd), @: Carbonic anhydrase
(29.0 kd).

Table 1. Iron (Fe™) Storage Capacity of Standard Ferritin and
Purified fused Ferritin

Protein Molar iron ( Fe”) storage capacity

Standard ferritin 160 moles Fe” per mole subunit

Purified fusion ferritin 320 moles Fe®* per mole subunit

GF-HPLC®] lane ®9] #EZE& FUsA EAs|2 23} Figure
49} Zro| F 719 peak7} YEM-S BHAE :

EF A8 A" &% dgleey g4 HE A
TEE BAZto 24 91sigct. X H2 €20 k dalion)2)

HEAFSEL 160 moles Fe''/moleo|Yn, ¢3 Fele]
FAHEE 320 moles Fe3+/moleolfd\:}(Tab]e ). wabd A=

l

Hr

+% A SA=F HE dlded i 22 Jerg
3, ol EF HedEog v?ﬁ dl2jele} EAjgko] 2ujo]o]

A molet o B& A olez AFSH 57 ol

-

AF7AA d7=HAR e AAFH L AEL AN
AHERE 59 de A5de T3AA dulas J-A7)
© A HAo] HA FYPHUL AAHE B Lol
WE2 HEigo]l Foll e AL o]&3ld 75T IAlg
E 5% AAY olend AZvtEIH TS o] &3 13} A
HGE& AR F 24 AARFer 4 o7 mzriEageh}

o]

S
e

27} ol ngARMEIYIE FPte AL Tl AR

ALES de o] drbHl WHoIATH1,7,12,13). 28
olgd WHES HAE WANAM Be AEe] AsHY
A 4L 1, 242 £ dokste Sl AUtk £ 4
FollMe olHg HATHE B AEsin 1a9d wHe
olgstd AAE HPE ¥de A& HE= Ytk E 4
TAME FAE dAdA dde FFATE FHAA A
Fupd F AHEAE T @2 A5 AF ALt 9%
HE %ol Aol dej7t sgrjo) ddxoz & - gikg)

= BAEg o8ty &3 AT FHL FHL 5+ A
th olgA AATE B & AZ2L FH A o3 A=}
EaRE i HAE % dAzgs 4g 5 Aok
F=2o| Hel Exae o 440 k daltono|®, 18~24 k
dalton®] AW9)E zretim G FHTHI4,15). AFZS] serum

Korean J. Biotechnol. Bioeng., Vol. 17, No. 4

H2]el-L 440 k dalton®] Bz} 19, 21 k dalion] A%
2 7149 oF7e] 150l 380 k dalton®] Ex}ke] 21 k
dalton®] G 499 FAEs 2E(7) AFMAGHHELS
540-572 k dalton®] Ex}2ke] 28 k daltone] 42T¢ mZElS
2t ok FEATH). olFA FHede Foll weld T

¥ BAYgATlE Hom 2BE wdz Bt RO
2, Mz EAE JHA BeFs EASE Aoz deld

Aok B AF A ZAE e BExlE 3= 120 k
dalton®} 38.5 k dalton®] =7|E HYPoW AudE 40 k
dalton&i ZA3E A7) AF5ANA AT 4 YY)
4 2RSS ausiel EAsIRE Ao X

5 2udEc] sgges Fokoq EIAEH @@ﬂﬂ
%} & ATk T3 385 k dalton®) HIY EA}EE
el FAZFETH40 k Dalton) ZH5-& & ‘2}—‘=Eﬂ o]
WA GAGol M GARE s} dojur] WEds ¢
QAH15-17). F9] HEEE 2997} 28 k daltono] A%
ARl o8] 26.5 k dalton?] AT RTE e Bl
WYL BAZR Yok AAY §% Ao 2R
€ d7AEg HEe £ e oF 48 Fxot F
olf ole &% AR LYY Eo] A Ags}
Fata sjelEr] gl g d7As dHad Ex
I8 e Aoz & 4 Ytk AAE due] By
2 Ay es FYsded, EAe AL Fdo A
Z3 AR AAD Hewe B 128 Fe''moled] 2
3 A9 B 7 dN110), 2 A7 AA"
Helde HE A58 320 moles Fe''/moleZ T,
% ey AXAYFLo] $5¢e g Al e
a7t 2 EAEeg A3 Uﬂ—‘?OlD% ‘”91 Ao
A 34

=)

X2

o Mo
FIF B o mi 2

=
o}
A

F 2 N oo rlo O rf )y iR o —W
ad)

i)

He A
s £ 958 8% AU S a8H07 A= F
e ML+ ATk
{ %
T4 s FAT e AN

g7t EEe Ol%ﬁ\} Zdﬂal I Xﬁﬂ BA HEE 5

oatdtt. AAF FHE T3 FAE % ALY
TEE Fol7] f3 A A7 A=rEDgE T8 2o A
Ad 5% AGRE I& 5 Ak o)FA AAE §F A
2Ele] HEAFSE L B2 A3 320 moles Fe*'/mole=
4ol $5UE ¢ & ddon, BAR ¥NL Fd §%
H2 €40 k dalton)2 trimer®t monomerF e Ex)3L I
I & Y9k

Z Al
¥ e ARIFATAY s 24Y AEElS
A4S AL el A7} olRolHen olo] A=

e



Huh, Y.S., Purification of Ferritin Using Silica Powder

REFERENCES

. Barcelo, F., F. Miralles, and C. O. Arean (1997),
Purification and Characterization of Ferritin from Alfalfa
Seeds, J. Inorg. Biochem. 66, 23-27.

. Levi, S., A. Salfeld, F. Franceschinelli, A. Cozzi, M. H.
Dorner, and P. Arosio (1989), Expression and Structural
and Functional Properties of Human Ferritin L-Chain
from Escherichia coli, Biochem. 28, 0162-0134.

. Hossein, A. T., J. H. Aron, and R.T. Andrew (1999),
Ferritin Mutants of Escherichia coli are Growth Impaired
and fur Mutants are Iron Deficient, Appl. J. Bacterial.
181(5), 1415-1428.

. Seo, H. Y, E. S. Jeon, Y. J. Chung, and K. S. Kim
(2002), Heterologous Expression of Human Ferritin
H-Chain and L-Chain Genes in Saccharomyces cerevisiae,
Kor. J. Biotechnol. Bioeng. 17(2), 162-168.

. Hudson, A. J.,, S. C. Andrews, C. Hawkins, J. M.
Williams, M. Izuhara, F. C. Meldrum, S. Mann, P. M.
Harrison, and J. R. Guest (1993), Overproduction,
Purification and Characterization of the Escherichia coli
Ferritin, Eur. J. Biochem. 218, 985-995.

. Theil, E. C (1987), Ferritin: Structure, Gene Regulation
and Cellular Function in  Animals, Plants and
Microorganisims, Annu. Rev. Biochem. 56, 289-315.

. Geetha, C. and V. Deshpande (1999), Purification and
Characterization of Fish Liver Ferritins, Biochem. Physiol.
123, 285-294.

. Chang, S. R, Y. T. Kim, and K. S. Kim (1995),
Purification and Characterization of Recombinant Tadpole
H-Chanin Ferritin in Escherichia coli, J. Biochem. Mol
Biol. 28, 238-242.

. Kim, K. S, H- R. Mun, and J. H. Lee (1999), Iron
Cores of Tadpole Ferritin: Native, Reconstituted and

10.

11.

12.

13.

14.

15.

16.

17.

18.

369

Recombinant H-Chain Ferritins, Inorg. Chim. Acta. 298,
107-111.

Kim, S. W., Y. H. Kim, and J. W. Lee (2001), Thermal
Stability of Human Ferritin: Concentration Dependence
and Enhanced Stability of an N-Terminal Fusion Mutant,
Biochem. Biophys. Res. Comm. 289, 125-129.
Santambrogio, P., S. Levi, A. Cozzi, E. Rovida, A.
Albertini, and P. Arosio(1988), Production and
Characterization of Recombinant Heteropolymers of
Human Ferritin H and L Chains, J. Biol. Chem. 263,
18086-18092.

Kim, C. W (1981), Isolation and Characterization of
Ferritin from Rat Intestinal Mucosa, J. Biochem. 14(4),
303-314.

Kim, R. A, S. G Lee, and C. Y. Yun (1996),
Purification of Ferritin of Larval Haemolymph from Fall
Webworm, Hyphantria cunea, J. Entomol. 26(2), 135-141.
Arosio, P, T. G. Adelman, and J. W. Drysdale(1978),
On  Ferritin  Heterogeneity, Further Evidence for
Heteropolymers, J. Biol. Chem. 253, 4451-4458.

Arosio, P., S. Levi, E. Gabri, S. Stefanini, A. A. Finazzi,
and Chinancone (1984), Properties of Ferritin from the
Earthworm Octolasium complanatum, J. Cell. Sci. 58,
225-240. ’

Sczekan, S. R. and J. G. Joshi (1987), Isolation and
Characterization of Ferritin from Soyabeans (Glycine
max), J. Biol. Chem. 262, 13780-13788.

Laulhere, J. P., A. M. Lescure, and J. F. Briat (1988),
Purification and Characterization of Ferritins from Maize,
Pea, and Soya Bean Seeds. Distribution in various Pea
Organs, J. Biol. Chem. 263, 10289-10294.

Laulhere, J. P., A. M. Laboure, and J. F. Briat (1989),
Mechanism of the Transition from Plant Ferritin to
Phytosiderin, J. Biol. Chem. 264, 3629-3635.



