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Human ferritin H- and L-chain genes(hfH and hfL) were cloned into the yeast shuttle vector YEp352 with various
promoters, and the vectors constructed were used to transform Saccharomyces cerevisiae 2805. Three different promoters
fused to hfH and hfL were used: galactokinase 1(GAL1) promoter, glyceraldehyde-3-phosphate dehydrogenase(GPD)
promoter and alcohol dehydrogenase I(ADH1) promoter. SDS-polyacrylamide gel electrophoresis and Western blotting
analyses displayed expression of the introduced hfH and AfL. In the production of both ferritin H and L subunits GAL1
promoter was more effective than GPD promoter or ADH1 promoter. Ferritin H and L subunits produced in S.
cerevisiae were spontaneously assembled into its holoproteins as proven on native polyacrylamide gels. Both
recombinant H and L-chain ferritins were catalytically active in forming iron core. When the cells were cultured in the
medium containing 10 mM ferric citrate, the cell-associated concentration of iron was 174.9 pg per gram(dry cell
weight) for the recombinant yeast YG-H and 148.8 ng per gram(dry cell weight) for the recombinant yeast YG-L but
was 49.4 ,g per gram(dry cell weight) in the wild type, indicating that the iron contents of yeast is improved by
heterologous expression of human ferritin H-chain or L-chain genes.
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ferroxidase #4Jo] Jo] L-ferritin Bt} 3 &4~&(iron uptake
rate)o] W2 (5), L-ferritin® H-ferritin Rt} ©]-% <R3}
core FAol Yol HUHKE). Aol HeF L
subunit© 2 EFH ferritin o] ¥ T T A (heteropolymen) & A A
ato AP A, Lferritin® AZ oM 2 F5 580
FgAom Az} ferritinel]l AgE Ho e ferritin We] H
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Saccharomyces cerevisiae= AFgo)A rAZ AMEA o)
HE YA = E—X}*@%fﬂrﬁ FH7} Bo] Z2 50 0101’\1
oz g AR Y3 &F AEEA $ fEsith -
2sled, TEE oj&3 ‘:}‘”’7‘74 *o“ﬂ Q1 Azte] ﬂﬂ]
Fzresn dev 1) B/ He d9vr Rage] d
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Ful, Ed WE g TE, AV 259 e o #3
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Ao gk o)W Wi(13)%= aﬁl E"“ ferriting A4k
B3HA] ok=tH(14). 2ol tadpole ferritin 842} FWol| b
A7 A3, 559 F 4% Tl F3go| BAAE ).
2UBE A ferriting ER o)A %ﬁ"}%-‘"i“} g
#Fo] ZAE ERE ML ol H AgA Wy o &
$3 4= g Aog HoAn.

E AFNME B T Be g " AR ¢ e o
WAl AL} ferritin A galactosed]) 23 1 £% HbS-
ol W2y {FHA 2H 7|F F olv] B A3} £49 &

T/ promoter] GALl(galactokinase 1) promoter®} AFA]A
GPD(glyceraldehyde-3-phosphate
promoter?} ADHI(alcohol dehydrogenase I) promoterE o]&
8tod ferritin W&o v]X)i= promoter®] AL WHE| i1, o]
A 84 RS Axg ARel Buel AR wEE AR

promoter$] dehydrogenase)

AR 75 4 plasmid

Plasmid &4 ¥ W& F&& 43 SFZE E coli IM
1095 A3t Abg ferritin HHE A AR H
T AXEE S cerevisiae 2805 (MAT ¢ pepd:: HIS3 prbl
Jeanl GAL2 his3 ura3-5)% A&31gch fAx Az
plasmid< yeast shuttle vector¢! YEp3525& A}g3&lgom, A}
@ feritin H-chain 5ZAHAfH) 2 L-chain FAAHAL)E L
@5z DNA B & o5e] tig7 w8 WElQl pVUHFHS}
PVUHFLERE 74z} AUT7). HEhstal -4 dapan
E] YEp352¢] GAL! promater, GPD promoter % GAL7
terminator’} 2tz A= o] 2 YEp352-GAL, YEp352-GPD %
pGAL7-TER2E— A ggkorom,  ADHI promoter®} ADH3’
terminator7} E01%0E ETYAP|EE HEe dMIERE A ¥
ukoktt., Alg ferritin H-chain W& 93t EafAu)= pYG-H,
pYGP-H 3 pVD-H(Figure NE 33 A&7 FRATE:
YG-H, YGP-H % YVD-HZ 2z}z} =Hwslgs, ferritin
L-chain ¢&& 93 Sg4A0= pYG-L, pYGP-L 2 pVD-L
(Figure )2 & HEA7] ARAZE YG-L, YGP-L 2
YVD-LZ 7}z} wwsiqict
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Figure 1. Schematic diagram of recombinant plasmids. The line

represents the plasmid DNA and the boxes represent the gene or
their corresponding functional domains. Open boxes are HFH and
dark boxes are HFL gene, respectively.
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B <3 Aze A2 ar9) wighe 3 At AR
B3t ook wlx]9) YEPD(1% yeast extract, 2% Bacto-peptone,
2% glucose)F AHE3tRT EES g HaAFE H¥sy)
Hg A Wi 2= uracil A8 HA WIR)(0.67% yeast nitrogen
base without amino acids, 0.5% casamino acid, 2% glucose,
0.03 g/L adenine and tryptophan)& AREsigon, wd §5
Hix)ol) ferritin F72F BEL 9l glucose U] 2%<]
galactoseS #7}etit). Az FF FFE 300 mL flask
(working volume; 40 mL)& 307, 200 rpmofjA 3Y7F ufok
ek &7 A¥el Fd 42 300 mL flasko]] transfer %
243205ke) AT HPS HPH vIS(10-1008)2 545}
o] UV/Vis spectrophotometer(Ultrospec 3000, Pharmacia
Biotech)& ©]§3te] 600 mmoly FFEE ZAslFow,
pH meterE o]&3ld AR AL Ao u:}# pH ¥3&E
Atk AE = dF A7l AHE g Ay
EL Hlvri 3] &lod counting chamber(hemocytometer)S ©]-&
gt ZASAT 1E 48 AT A uiY Zegaa )
¢ 2L Lee 59 WS watrkls). AW wald o
modified Lowry method(16)o)] 2jsl ¥433}¢c}. Plasmid <13
A o AR A S H93] 3 43(100-2004))
atod ESF ook Hahilo) =2 5 2 100749 colony &
uracil A¥ H#ulAE toothpicking 3+

o] Hi(WE{)Z SN
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Ferritin 28 X|=$l plasmid 1=

E.  colid)X9] ferritin H-chain %% WE]S) pVUHFHE
EcoR I# Hind IIZ H@§ %, Klenow fragmentZ Xz}3}
o] 560 bp] AfH DNA ©H& Adr} 183, E colio) A9
ferritin L-chain ¥& ¥ E{Q] pVUHFLZX-E| EcoR 1% Sma I
©2 gYeha blunting A3t} 530 bps| L DNA B
Aok 18w, g 2d WHE AFetr) st @A
pGAL7-TER22] GAL7 terminator® Sal I3 Hind 12 At
st de &, A9 OZ2  pomoterZ:  EEEH=
YEp352-GAL, YEp352-GPD Z&}Avu|=£ Sal 13} Hind 12
ZHepd 912l Ardated Zbzh YEpGAL-T$} YEpGPD-TE A
Ay B A e R [ w S , YEpGAL-T¢} YEpGPD-T Z-e}Anj=9]



Sal 1 XS FalA blunting A7) F WH ==, AL DNA
Ak TE. ADH1 promoterE ¥338l1 Y& pVTU
n=e] ZAgdls Xba 198 AE1 bluntingA)Z]

o L DNA RS A TEMAE A
o O A, WHE $EA717] 918 GALL promoter-hfH-
GAL7 terminator®] §-%z2} Hg% Z+= pYG-H, GPD promoter-
RH-GAL7 terminator®] AMES Z¥= pYGP-H 2 ADHI promoter-
hfH-ADH3’ terminator®] AMd$ Zt= pVD-HE FZ31%ch
3L LS A7) Y3 GAL1  promoter-AfL-GAL7
terminator2 FAR} M EL Zh= pYG-L, GPD promoter-AfL-
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(Figure 1).
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Figure 194 %2 plasmid Z}zHE: Tto 59 WH(17) 0.2
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A FF ABRAES 1x APtk AdE A2 &R
= glass beadE ©]#3le DNA F& T thawd 9 &

A3t 52 APOZ DNAE #Qlstd 23 2Esiguh
2813, uracil 2 HavAt By dohAelNe FH 2
4], ferritin LAY Z plasmid FFAHE RAIE] GRA
ferritin fAAle] Lo w A= promoterd] FEFTFS vlwW F
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R-250& AHEERA, Fe(liDS E487] HaiX s A FAl
112 £33 2% KiFe(CN)s$t 2% HCl 298 AMg3tch
(19).
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Western blotting
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Atomic absorption spectrometry
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EDTAZ 39 AT 50Tl A 48A1%F ARAALE AZE

EX HEES 14 M E2 10 M perchloric acid(2:1, volfvol)
B A 250C, 8AIZE BREAIZ The AAEE BT
(SpectrAA-880, Varian)E AlE3te] H FEE EA3HT
Q).
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E= iy
Ferritin Wal &=t plasmide] 1=
B Ao s aRoA Al ferritin H- 2 L-chain &7
A WA 7= WEE Axs7] Y8l 554 promoterd
GALl promoter®} ZAtA]A promoter?] GPD i ADHI
promoterE M& &t A2 plasmidE FESAT 285,
AR} ferritin H-chain®] '#3-8 $)3 pYG-H, pYGP-H %
pVD-H plasmid¢} A} ferritin L-chain 23S 93 pYG-L,
pYGP-L ¥ pVD-L plasmidE Figure 13} 7o) 73k
o]5& Ztz} GALI, GPD X+ ADHI1 promoter 3}l
ferritin A2 AZA3S plasmido]™ GALI1 promoter®} GPD
promoter®] 79-o]= GAL7 terminatorsS, ADH1 promoter&]
799l ADH3’ terminatorZ ferritin A 3}Fo] 23}
9. Promoter®} terminator® AT Ve 47 2B
(2-ym origin, URA3, Amp)& FAA source9} oA
25 FY3lciFigure 1).

GAL promoteroA{2] ferritin Ytso]| Clist vfX|o] 2dsH
GAL1 promotere ghlucoseo] &J3] 7354 A= galactose
o 93] §E5= promotero]t}y. Galactosed] 93] FEHE
HhH ol = non-repressing, non-inducing sugarox] AHAx7] &
galactoseo]] 23 @d F=E waA = WY, glucoser}
H7HE WAl AR & 4R T 3 glucoseE
A A3}l galactose BiA|A F]-$E HH(o] HPHE 3-5A]7F
Wholl lag phases) ©]&t}), glucose?} galactose7t Soi3te i
A 7195 PHOE of B9 gheosert BA5| Avlg
t}&ol| galactoser} o] &¥th e F MWL small-scaleol 4]
Al EEs WhHo R large-scaled| A= Algo] EBrlsEH22).
E AFAE of & A WA WHE o] &3t galactosed}
glucose FE7} ferritin®] L& wAs JEgS ZAIITH
Uracil 23 2o oA A wjokst vjekade 1.0x10° /mL
2 38l43}e] 2% galactose, 1% glucose/1% galactose W=,
1% glucose/2% galactoseZ} #7}® YEP #}X|(1% yeast
extract, 2% Bacto-peptone)ol]x] HjYJ3IATE. FRTFoBHE
uracile ¥ Ha vixo)A MldE W FAL 10x107 /mL
2 M 2% glucose thAle] 2% galactose?} A7} uracile
29 HiEA A st 12lar olES HiYEE T
Q_]_- —Eiﬂ xg:g- ;q;q] D}uﬂzlg] ok ul Z—]jﬂ I:I—anl =z HEL?}_%
ferritin®] & Z2A3AcE #F YG-HY AL, oA Ao
HieF 397kA] AAAH O R FUistthst v 39 A4l X
o =2Egen uracil ZHH|Ao|A Hoh YEP wix9] 74
of A A#e] Z7|13tStHFigure 2a). 3], YEP HjA 9|
1% glucose/2% galactoseS F7}3+ Ao QoA A A4
Mol 4 ZFrletdth AL LAfemiting Al A
YG-Lo] Aoz YG-He Z99} FARH el tHdata
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Figure 2. Effect of the concentration of galactose and glucose on
cell growth(a) and amount of total soluble protein(b) in YG-H. @
YEP medium containing 2% galactose; W YEP medium containing
1% glucose and 2% galactose; A YEP medium containing 1%
glucose and 1% galactose; < uracil deficient selective medium.

not shown). w3 U¢] & @i & A8 Az, A4 ¢
A ofo]l A Aol wlEldte] wik 497}A @2}@9_3
Z7letdon vl 49 o|Fdl| FAS A 7HadtArk(Figure 2b).
A A9} vl E YEP wiR|olA A7l 297
uracil 2¥ HLuiA A Bk & Wiy ko] wolth #F
YG-Le] e & dd do] Wiy 38 el Harzof

=R, 1§ 343 ANt HE ek 34URE
stationary AFE]ZM A Z 9] %-Hi}lﬂ gl z B F i) 9
8 %o @Fgeo] BaE Aoz §3Erk23).

A 8 ©9d F feriting) ‘Q?‘SJ_OOET% 23317 93
ANZ3 G599 F3E-S SDS sample loading buffer®} 1:1(v/v)

401 1007, 1087 94Xl & 12% SDS-polyacrylamide
AL F8sta] Figure 3o debligich 2e)a, o] Aapi:
densitometry 2 o] &3}l BAe Ax, YG-HY YG-LY =
wF ET ferritin®] band7} uracit 2¥ HAuiRolM A
T84 9iE F 717 6.1%9 137%2 52 wdYs Hy
o 23y uracil AR HAWR AN 7] FAE cell mass
7b A7) wiiel HAAR] WG JolMe F FF BF
2% galactoseol A 71& FANA 7HE wRth 188k,
GAL promoterZ ©]-£3 YG-H$} YG-L #3FE A%

IL"\I‘[

FSl

8} ferritin
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Figure 3. 12% SDS-polyacrylamide gel electrophoresis of human
ferritin - H- and L-chain expressed in yeasts grown in media
containing different concentration of carbon source. The lanes are: M,
size marker; 1, cell extract of the host cell; 2, 6, cell extract of the
transformant YG-H(lane 2) or YG-L(lane 6) grown in uracil deficient
selective medium containing 2% galactose; 3, 7, YG-H(lane 3) or
YG-L(lane 7) grown in YEP medium containing 2% galactose; 4, 8,
YG-H(lane 4) or YG-L(lane 8) grown in YEP medium containing
1% glucose and 2% galactose; 5, 9, YG-H(lane 5) or YG-L(lane 9)
grown in YEP medium containing 1% glucose and 1% galactose.

r Aakel7] $13) 2% galactose?} F7HE YEP HiX|ol|l A wj
05‘}‘210‘11 YG-L9} 79 39 o|F 3H3] vl go] Hs)r}
AUy wjiel YG-H9 722 ZAM HEA7]17] Y8
39z M ekE et

O r\lo

M 547 plasmid 2HYY

12 g A4Hde plasmid HFA, AEE 29 H)
Sz, promoter Al7] & EFT oz B s ¢
HERQ2), oA Az AR plasmidEs o] &3
plasmid SHAA 3} vigzAd w}E AALETE GALI, GPD
% ADHI promoter M= H|udlgdct 2 Az ang 23
°§°§HHX](YEPD w=, GAL promoterd & A2 §9
9] A% 2% galactose7} 7} YEP wjA] AL2)¢} uracil 2
o2 L%]:I:HHX](glucose thalell 2% galactose?} F7lE)o)A z+zd
1% wjdsted AmAEe] FA F4(0.Dero)s} plasmid ¢+
4% Table 19 Yel Atk & 75 25 ik 27174x &
A FHol HAHoR FUlEHoM, YG-HY A$ B3 9o
& WAl AHF gH FE7F 43-44 ODgool E23H I,
YG-L9] 39 44-48 O.Dsod)) E=38FFT) Uracil 238 & Aw)
Ao 71 R-EY FAe BT G wAdM R} e
A FAE Holn 34474 HuA)e) nFEldm 2 o)F
de Hishe 4EFE B2tk Plasmid P4 doiME
YG-HY YG-L #5 EF Hi} 27E7AA o 80% o)

0 =2 plasmid7} ¥l <FAHEA A%k GPDUY ADHI
promoterE 7}X= AMZ{ EE EF(YGP-H, YVD-H, YGP-L
2 YVD-L) B3 9ok ulx]o| 4= GALI promoterol] ®|a} ok
70%9] vt FA F48 Hohg uracll dF HAH|RNAME
a}ol £ Holx] ¢igtrh(data not shown). Plasmid QFAAS] <)
o}*= GPDY ADHI promoter7} GALI1 promoterol] H|a| <F
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Table 1. Summary of cell growth and human ferritin(FN) expression level by recombinant yeast cells

Human ferritin subunit Strain Promoter Cell growth (0.Deoo) | Plasmid stability(%) |FN expression (FNjtotal protein, %)
YG-H GALI 355 85 45
HFH YGP-H GPD 26.4 91 N.D
YVD-H ADH1 26.6 91 N.D
YG-L GALI1 376 87 9.8
HFL YGP-L GPD 243 86 8.3
YVD-L ADH1 234 90 8.8

All measurements were performed at 72 hr cultivation on selective medium. Expression level of human ferritin was measured by densitometry.

N.D means “not detectable”.

(a)

(b)

AV ferritin L-chain®] 22}H(19
UEy wheld Mg gA] ol

Aol A AatdE A z3 HFLH §-4)

M1 2 3 4 56 7 3 6
113kDa
g2
52 s
35 _
28 el

Figure 4. 12%
Western blot analysis(b) of human ferritin H-chain and L-chain
expressed in yeasts. The SDS-PAGE gel was stained with Coomassie
blue R-250. The lanes are:
HFH(human ferritin H-chain) expressed in E. coli; 2, cell extract of
the host cell; 3, cell extract of the transformant YG-H; 4, partially
purified HFH from the YG-H; 5, partially purified HFL(human
ferritin  L-chain) expressed in E.  coli; 6, cell extract of the
transformant YG-L; 7, partially purified HFL. from the YG-L.

SDS-polyacrylamide gel electrophoresis(a) and

M, size marker; 1, partially purified

e YL FASHATHTable 1),

50fA ferritin H- ! L-chain9| gtsl

AV ferritin H- 2 L-chain #7x}e] W&o mAe 2z}
promoter?] H&S AHH 7] 98} GALI, GPD ¥ ADHI
promoterE o] 854ty ZF promoterdl subcloning® AfHS}
LS WEE F9lsly) s 12% SDS-polyacrylamide A1}
Western blotting2 433} tHFigure 4). A7) 9% A #A
HE HW, &7 FF YG-HE galactose2 LHELEE S
w 7] g5 Ao Al ferritin H-chain®] EA}8H21 kDa)ol|
FHE YAlA 2dE gud Weg #dsigon, o
Nes digtellA BArE A2 HFHSE 418 X004
B tHFigure 4, lane 1). &% #F9 & £84 dwa 2
HFHY] '#8&2 densitometerS o|-£3}a] B3t AW 45%

o dFetdct AE FEEL 75T 1087 Ewidkheat
denaturation) @] & HA7|YFE £33 A, o] W=

native protein¥} v}R7}AZ Hol oA 3] o v (Figure 4, lane
4) Western blotting-3- -’T‘—ﬁﬂfﬂ- A3}, HFH9] ¢&o] Folx]g)
th. AR ¥F YGLE FIsle HEX 2B

S x| A BJcHFigure 4, lane 5, 7). ©] F3Fol| lojA
ML BHEL 98%EM WHETL o 2u) =l o]k AT
< i YAME FARA Lehd LY e o) mH
Ho}p Sotk7). 1 olfFEXA WHS ALY codon usage =}o)
B XS A% WY Uy 584 2 Rez g3
ATK7,22). Western blottingS 43138 Az, A}L3 &7}
7} ferritin &, Lerich ferritin® 2XE] AArE Aolr] wEo
HrEE HELO| tjs] WY %k$Ajo] HFHET =7 #olgd
CHFigure 4b).

Promotero]] wE afHS} KL WL vlwaele Qokst
ABE Table 1o] JePlQTE &8 F3d 9lo]A HFHe

AJare- ArAlA promoterd] GPDU ADHIo| Hl3] %4
promotery] GALlo] oJ&jx E&Ho g Ais9lony, HFL

£ A= AB$ox GAL1 promoter7t GPDuF ADHI
promotere]l HI&| T AE&Ho|UTh o] AFe AR|AM
inulinase & o] GAL1 promoter7} T}2 promoterE o] &3-&
Yrrt §-§H0|Ach= olHe] Ay FAlEh®).

R0 dEE Z2to] AV ferritin H- 2 L-subunito] 24
7}]’&] A2 ZFE o] native e holoproteinii o]Fo]x]

=7 v g o|83le 7719FS 598 23, H-ferritin
(Figure S5a)3} L-ferritin(Figure 5b) Z}z}2] holoproteing] £z}
Zol alwrel= 9 X)(H-ferritin, 507 kDa; L-ferritin, 479 kDa)
A HEE Tl M=E FHIY £ Ak LY gy
AL AN A 2HE AFY H-ferritin =8 L-ferritin(7)3}
eFE7FA 2 Prussian blue Aol 44 w3 HTh o] A
e BARAA AL Az feritino] in virod A HE 4t
A A WFol FH3AeS gt

Atomic absorption spectrometry

H-ferritin®} L-ferriting A4ele Az &8 73 9
A ferric citrate7} H7tE wX )M AE AR} H IS4
S5 B3l tiTable 2). & o]2o] g ujxoA wj
Fd RE ATE WFF The EDTAS AMES}o] #] Sol
= A4S AASIYTE 85 TFE ferric citrate S ?J'
She WAl WS W Ae) BRdel SAENE
2 & AT BR SFAE QlojA HiAd] A 1
rhetd WIsRE o 2l Fwsk o 39u7kA Z7b
Aok 18)a1 H-ferritind} L-ferriting A A4els g8 #3

X
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=
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Table 2. Atomic absorption spectrometry for intracellular iron content

Cell type Ferric citrate(mM) No. of cells/mL Iron content(ppm)
Recipient strain 0 1.0x10° - 1.7 % 10° 3.8+05
‘(’2805) 10 1.1x10° - 3.6 10° 494 - 102
19 0.9x10° - 32x10° 147.0 - 16.5
Transformant 1 0 1.3x10° - 0.9 x 10° 1.6+03
: (YGH) 10 12x10” - 1.1x10° 174972
19 1.2x10° - 1.4x10° 2212-379
Transformant 2 0 1.5%10° - 3.0x10° 33715
(YG_E) 10 14x10° - 1.7x10° 148.8 + 15.5
19 11x10° - 1.4x10° 227.3+27.8

Values were obtained from three replicates and each experiment was repeated twice. Values means ~standard deviation. ppm, parts per million of cell
mass.

Protein stain Fe stain Ay AHE S By, B AFE EA EARAN AZ

A =
1 2 3 4 HFHS} HFL& 43302 Aiet & Qe Az"g 738
’ ' o gor, AE Az3 Hferritin®} L-ferriting 2 #A3e] &
7 %)

o He AAE Aoz WA 191 Y feriin §A7S
8 Fro] MENZoEN FRO H Fao] 2AHYSS
T3 4 A} et wHE ARG feriting Ee
AAstE o] A o] a8 He ks Bxglow
A F7rE A g wdd gudsle] 49 f4E wWaks)
A skl gk '
o ot
a0 =
Fe stain

B AFolMe= F=A promotere] GAL13# AFA]A promoter
T ' 21 GPD9} ADHI promoter 3130 AMek ferritin H-chain 83
A hfH) 2 AM ferritin L-chain SRS Al A=

Y plasmidE 73 ©]ES S. cerevisiae 28059) FH A

SAA Y FAAE AFHes WyAZch Femitin W

off w[A]& promoter®] d3H-L WIS vl o] F ghula A

of 9lelx GALL promoter’} GPDu ADHI promoter .U}

1 &8&%02tk GALI promoterE A3 &2 A3l

} s (YG-H9} YG-L)elA H-chain®] 2&{L AA 584 o
Tt s A Z 45%9] 98l9i, Lchaing] 9882 98%0] ole

Figure 5. 7.5% Native-polyacrylamide gel electrophoresis of A, 7zt FEoA uEE H 2 L subunit5-8 By AL
recombinant human H-ferritin(a) and human L-ferritin(b). The acrylamide AFREE A7) dEe A AT A 4 /\151 AZ3 oA
o 1 1 1l 1 1271 ©

gels were stained for protein using Coomassie blue R-250 and for

B} PlRIRE APEH o2 holoproteine. 2 2= OIAL. A
coli-derived H-ferritina) or L-ferritin(b); 2, cell extract of the host 23 H-9} Leferriting & SR gl e 4% T A
cell; 3, cell extract of the transformant YG-H(a) or YG-L(b): 4, °] Prussian blue @02 QAL ‘18w AR HEF
partially purified H-ferritin(a) or L-ferritin(b) expressed in yeasts. 10 mM ferric citrateE & axjolA wiARS o,

H-ferritin® L-ferriting: A2+l A2 &8 73 oA
10 mM ferric citrate® 33+ uj x| oA} miofale wlel AE ol #Hol F== Z}7t 1749 g per gram(dry cell weight)#}
Wl HY s Zhzb 1749 pg per gram(dry cell weight) 148.8 ug per gram(dry cell weight)o]Ril of¥d &aw #FF

iron using Prussian blue. The lanes are: 1, partially purified E.

148.8 ug per gram(dry cell weight)o]9lal W SFA) ) of AojAe] o] FZE 494 g per gram(dry cell weight)
Aejre] Aol FRE 494 ug per gram(dry cell weight)o]S} o]tk oA Al ferritin FAAE ER TFof wEA|Z
th o] L Lz Fo) nlEA He] ko] 717k 3.5u)9) o2 2R H o] ZUHUSE K38t Aol
3.08) F7H gtk oz o|gA FRE A gigo] A

HjgF Al W7 H sliEe] wel ZefAlex], EE Hferritin Z At

oju} L-ferriting] A% W 7]
& 7otk AR BFe ¥E F
ol Frhghel we} ot tadhe Y

5% el dEA ¥Y 4 9
Fo ol Ao B g FE BN FUIIAT LAY A7l o
FE KA ol4tel 8} TZ%‘EJM_‘I} olell FHAI=HL ).
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