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Expression of Recombinant Human Ferritin
for Treatment of Iron Deficiency
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» Abstract
Ferritin, an iron-storage protein, is found in bacteria and some animal tissues

such as liver, spleen, and bone marrow. It is more effective and causes less
side reactions than the traditional ferrous sulfate, and thus has been used
primarily to treat iron deficiency in pregnancy anaemia. Currently, the ferritin
extracted from the bovine and equine spleens are sold as a commercial product.
Its market is estimated as several hundreds of million US dollars. However,
because of the recent warnings against the viral diseases of animal origins such
as mad cow disease, a safer ferritin is sought after. Our research team has
successfully developed a production process for recombinant human ferritin. Its
expression titer from yeast is high enough to be economically viable, and its

particle formation characteristics are as effective as well.
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Wy 2 dax
E A7 Q3 #Yade FAHsE H-3H, L-Je9 H-L-Feo 2d {FAAE
QIZ+e] Z+ cDNA grolBejgloA FAzutgol Sz E2dsta o]gA =4
g FRAXZE A3 Y H-FH 3L S A5 A714E 24714 g3 &A@
T o] FEYE FHAV =48 AxFE L@¥E pYERH-1S A xsto Axd 2
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SR 5 Scerevisiae®l] Y2805WT pYERH-12 A x3tE= WA); A7 AXT &%
5 S.cerevisiae® Y2805WT pYERH-1Z ®¥3dte A= F2FTY FHAAE
TAXNA AxFE AT dAEd H-FHE Bists dA; Az d=29 e FA45=
L-3dee] 28 fAE A7 3k cDNA olB oA FaAMuSa) o3 2=
datan 47l 22498 FAAZE Az Y L-Fe) FARAYE AT G749 &
A7le & A F o] FE2YE FHAI =949 A=Y ¢@H9EH pYERL-1&
Axste @A; 271 AZxF 2@HE pYERL-18 Scerevisiaeol| Y2805WTel 3
AAZFAIA 2AMEZF EFTF Scerevisiaed] Y2805WT pYERL-1S A F3E= A,
2D A7 AFRF AR TF Scerevisiae©] Y2805WT pYERL-1Z uj%ste] =%
AEFFY FAAE TEAA L-FH AT A =L L& Jidstes A= F
AdEg. #F wIg=de FAHAVE =" #FE  URA  FHAuA(w/o
Nitrogenbase 0.67%, Glucose 2%, Histidine 20ug/ml)ollA] O.D. 0.5(at 660nm)7}=]
ZetAl 3 HAAF @FFZ 508 34t YPD(Yeast extract 2%, Peptone2%,
Glucose 2%) broth X2 Ald wjIFstd ot vlFRe] ODswol 6~7 HT477]
7HA (eF 2021 g ol 52 FAFATG. A" 258 4 &EEsd 2 F
SDS7}F x3d ¥HE HAA Lol 1/2 (v/vE B9 583 #2 F w7 (Marker) <}
A 15% Zelol=mdento]l =2 SDS-PAGE (15% Tris—Glycine gel, Novex)2 &
719 E3te Aw(Silver) 9MS T F FHIsATE £ A2 Human ferritin
H chain®} L chain® 733% Methylotrophic Yeast®Z %2 % Hansenula
polymorpha Al63 Pichia pastoris GS1159] dAA335A Y. Hansenula
polymorpha Al162] 729 MOX(Methanol oxydase) promoterZS A}-83te Human
ferritin H chain 3 L chain, H®} L chain°o] Z°] Zg"E {FZXE 1M sobitol
buffer “dollA Wzt auld o2 wt=o]z comptent cellell Electroporater (Bio-rad
Gene Pulser ID& 2mm 52 7Hzx 78 (Cuvette)ol DNA®F ¥ 31 2002, 250V,
15xF ZZ9A A7] <(shock)2 F° cNDA¢2 duplicatione FE33F L
zeocin ¥4 markerE ©] &3 AHYujA| QA FFHAHE AT Ao FFE
YMG(YE 1%, Glycerol 2%, Methanol 8g/L)ollA 48x17F 2@ A %1 5 Bead-better
=2 cell& destruction 3 H SDS-PAGE W22 detection 34 ferritin 23 /{5
2 BALES AR Y. Pichia pastoris GS1159] A S pPICZ vectorE Ah-&35tod
(zeo r, from invitro gene inc.) AOX(Alcohol oxydase) promoter?t Human
ferritin H chain, L chain& construction 3t 47| 7|<3 H. polymorpha A16
9} -2 comptent cell A= 2 Electroporation ZA 22 A M33 5 zeocin 3
Auj Rl A At FFE A9std YMG wiRo| A 48A1%F  widstx, H
polymorpha Al63 & WHOE cellS 343t SDS-PAGE ™ 22 detection
3t v F A A e} vlu BEGFF TGS FASA T
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(kbp) Lane 1, DNA molecular size marker,
23.1 A bacteriophage DNA digested with HindIIl.
6.5 Lane 2, PCR product containing a 554 bp
2.3 human ferritin heavy chain (hFHC)sequence.
2.0 Lane 3, pBlueScript KS+ inserted with hFHC DNA,

Lane 4, PCR product containing a 530 bp human
ferritin light chain (hFLC) sequence.

*564bp Lane 5, pBlueScript KS+ inserted with hFLLC DNA,

1 2 3 4 5
Fig. 1 Agarose gel Electrophoresis for Human Ferritin H- & L-chain
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Ferritin L-chain
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19nm ferritin particales can be seen in
a photograph

The scale bar represents 100nm

Fig. 3 Electron microscopy for Ferritin particle expressed in Yeast
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