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ANNUAL REPORT: Contract NOOTI4-88-V 07335

PRINCIPAL INVESTIGATOR: Cerala D. Watt

CONTRACTOR: The University of Ccloradc

CONTRACT TITLE: Chemicza! and 3iochemica! Properties of
the ircn Minera. Ccre of Mamma:ian
Territin

START DATE: 6.-1.788

RESEARCH OBJECTIVES: To eva‘"ate the chemical cocmposition

cf the iron core of mammalian ferritin with regard to: 1D

o) of metal ions: 2) electrochemical energy siorage and
tr

n £
cn transfer reacticns.
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. Holo mammaiian fercitin contains up to
within its holiow protein interior (80A in
form of an FeOOH minerai core. Remova! of
py reauction and Fe(llI) chelation forms apo
empty. hollow interior. We have shown tnat
ferritin avidiy bind Fe2+ under anaerocbic
gependent pinding process. For hole
ng ccecurs atl the FeQOCH mineral surface
r tin, Fe2+ pbinds at 8 protein sites.
‘2+ anc alsu strongly bind to both holo and apo
it These metals are readily removed by cheiating
S, *mmob“ zaticn of both ferritin forms on acrylamide
pharose supports readily occurs with complete retention
i3 metal ion binding ability.
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redox Chemistry. The mineral core of mammalian ferritin
undergoes compiete reduction tc & corresponding Fe2+ core d
(of unknown composition and structure at present). The
reduction potential is -310 mv at pH 8 but is strongly pH
dependent. suggesting the following overall reaction:
FeOOH + e + 2H+ = FeQH+ + Hy0. The mineral core of ferritin
is thus capable of storing large numbers of low potential ]
electrons as well as protons in its isclated interior. Sty Lodes
Partia! reduction of the ferritin core produces discrete T
Fe(li> and Fe(III) within the core mineral.
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T.eciron Transfer. Adaiticon of lapeled S7Fel2+ to anaeropic
hcio ferritin proauces 57Fe2+« pound to the mineral core,
agemcnstrating electron transfer to the nulk core and
‘ncicating that the mineras! core is ceonductive. Addition of
Tel+ speciflic chelatlors femowes 57%e2+, demonstrating the
reverzsioliiizty cf this eieciron transfer reacticn.

Attempts to determine now redox reagents external to the
sequesterea minera; ccre are ac.e to transfer eiectrors to
tne interior Inrougn the intervening 20-30A protein sheil
are uncerway. Thnree nypctheses are being invectigatec: 12
Tel+ Fe3+ mediated electircn transfer:; 22 electron tunneling
anc 33 protein meclated electron transfer freom interna

aming ac:d residues. Evicence for the latier procesz nas
Decen ootainec recentily

WORK PLAN (YEAR 2): Hzving demcnstirated the presence of 3
recucea (fel-) core, attempts tc reccnvert it intc th
criginal FelCE state will be undertaken. This reactivity
wil. demcnsirate whether the recox reactions are reverziie.
We wii! 3iso estapl!ish whethe- cother metal ions (Zn, Cu
etc.> are capable of forming aggregated minerai phases
within the ferritin interior. Attempis to form magnetite
and ctner ir>n aggregates wiii aisc pe undertaken. Finai.ly,
we will inveastigate In more detail! the nature of the
electron trarsfer process throuch the ferritin protein
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INVENTIONS: Ncre

PUBLICATIONS:

R Pedox Reactivity of Bacterial and Mammalian
Ferr.ti : Is Reductant Entry into the Ferritin
Interior a Necessary Step for Iron Reliease?

Proc. Natl. Acad. Sci. USA. (1989> 85, 7457-746:.

2. Pedox Reactions Associated with Iron Release from
Mammaiian Ferritin.

. Fel- si:ncing to Apc and Hole Mammalian Ferritin
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in Press. Biochemistry

TRAINING ACTIVITIES: The following undergraduate research
students (all US citizens) were supported during the past
year: Steve Hilty (Cccidental!, College): Chris Van Buren
(University of Colorado) and Chi Hua Chiu (University of
Coloradaoy.




