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Ferritin iron core,
Actinide uptake by transferrin and ferritin metallo proteins:

two EXAFS studies
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ABSTRACT RESULTS : ferritin iron core
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EXPERIMENTAL mmmm 5-6 O at 1.94-1.99 A mmmmmd> 4 Fe at 2.99- 3 Fe at 3.39 A
The stock solution of Np(IV) ([Np]=24 mM,%¥Np) was p——— - .
prepared by hydroxylamine (310 mM) reduction (60°C) b RESULTS : actinide uptake by ferritin and transferrin
's\lc?lfj\{i)or?bta;\ll?terzicljott:iyac(:elfiim:(l:?g O(fN'}‘rﬁgV)%)':{;%)ztilgnHaa Actinide L,,fl edge () ar;d corresp(f)ndirzjg Fourier transform
: of U(VI)O,*-Tf, Np(IV)-Tf and Np (IV)-F
achieved with 2.8 equivalents of ligands at pH 4. @ vho, p( Q) PV)
The stock solution of Pu(IV) ([Pu(lV)]=62 mMZ2¥Pu, was i ‘*
prepared in HCI solution. NTA complexation was achieve U(vno;'-w : 1
with 2 equivalents of ligand with 1M HCI. ol L+
The stock solution of U(VI)&** was obtained by dissolving g o N
uranium diacetate in pure water (pH=4.0-4.5). A5 mM solutip ke Np(V)-TY 3 gs uVno, =T
was obtained by dilution of the previous one in 10 mM sodiym s 5 |
acetate (pH=7). § E s Np(IV)-T
Human serum transferrin and horse spleen ferritin wefe by |
buffered with N-(2-hydroxyethyl)piperazine-N'-(2 "0 [NP(IV)F 3 T
ethanesulfonic acid) sodium salt (HEPES). iV
Neptunium and plutonium |-edge EXAFS spectra werg i f R
recorded at the ROBL beamline (BM20) at ESRF and uranipm ® - R e o)
L, -edge at BM29. k&
Iron K-edge EXAFS spectra were recorded at the LURE D44 Sample OIN first shell O/N second shell C shell R facto
beamline. ) ) Np(IV)-Tf 5.70/Nat2.34(2) A 230/Nat251) A  7C at 3.4(1) A 0.06
Data treatment was carried out using EXAFS98 code [1] 02=0.007 R 02=0.035 R 02=0.007 R
concerning actinide uptake and « EXAFS pour le Mac » [2] fof o : ’ -
evaluating iron structure in ferritin. uVvno, 2-Tf 20at1.78(2) A | 50/Nat2.36(2) A| 3Cat2.901)A 0.04
For more details on acquisition, data analysis and fitting, $ee 02=0.004 R 02=0.016 R 02=0.012 R
references [3, 4]. Np(IV)-Tf 5.00/Nat2.352) A 3.00/Nat2.8(1) A 8Cat3.31) A 0.09
0%=0.012 R 0%=0.028 R 02=0.025 R
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In all cases the actinides are mostly bound to the protein va[
oxygen donor functions (although nitrogen donor functions as‘]s' PDhys.AI\V c2 2(1397) 23|5' Moisy P.. Vidaud C.. Goudard E.. BarbatSalari P.L.. Funke H
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first coordination sphere. Additional water molecules may als| RC('P' TTUP axe ty grgnzg(;gn&ng errtin metafloproteins
enter the coordination polyhedron. adiochimica ac\a ( ) ’ N s .
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