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T@:l: i i 5 Cu(I/II) complexes as models of the copper-(amyloid-p)
in-between state responsible for oxidative stress in Alzheimer's
disease
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Dementia is affecting aboutlSO million people worldwide, and Alzheimer’s Disease
s the most spread pathology. The Cu ion has been shown to bind to the amyloid-p (AB)
peptide, and the resulting complex can catalyze the production of reactive oxygen
species (ROS) in the presence of 02 anq a reductant, such as ascorbate, by the Cu ion |
cycling between the +I and +II oxidation sfates. However, the exact catalytic
mechanism remains unknown. The objective of this thesfs is to gain insights into the
reactivity of the “in-between state” (IBS) of the Cu-Ap peptide complex with CO and
0s. ‘ :

In Chapter I, Alzheimer’s disease, ROS formation with the Cu-AB complex,
~ objectives of the thesis, aﬁd the properties of the Cu-tris(2-methylpyridine)amine -
(TMPA) model complex are described.

In Chapter II, UV-vis, EPR, NMR FT-IR spectroscopies and the cychc voltammetry
technique used in this study are introduced.
In Chapter III, the binding of a variety of mono- and di-charge anions and of water

and acetonitrile to the Cu(ll)(TMPA) complex is studied using a set of techniques:
X-ray characterization, UV-Vis, EPR, and cyclic voltammetry. It was revealed that
S047, $205*, SO:*", and NOs, but not CF3S0Os7, PFs~, and ClO4", can bind to the
Cu(Il)(TMPA) complex in organic solvent (THF and acetonitrile), wheréas a water
molecule replaces the anion or the acetonitrile solvent ligand in an organic solvent/water
mixture with water above a certain ratio. |

In Chaptér IV, the Cu(ll) binding site in three peptides (APi-ie:
DAEFRHDSGYEVHHQK-NHz, AB:.7: DAEFRHD-NH,, and Api3.14: HH-NH;) were
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elucidated by UV-Vis and EPR, indicating that acetonitrile did not participéte in the
binding to the Cu(ll) complexes in aqueous buffered solution containing 10% .
acetonitrile. _ ” _

‘In Chapter V, the binding of CO to Cu(l} comp‘lexes.was monitored in a mixture of
10% acetonitrile and 90% 0.1° M HEPES buffer, pH 7.4. The effect of CO binding‘ on
the spectroscopic data was most prominent for the Cu(I)(AP13.14) complex among the ‘
peptide complexes studied (>>Cu(I)AB1.7 > Cu(DAB1.16).

In Chapter VI, it was found that the ROS production by the Cu complex depends not
only to the complex ability to activate Oz as probed by cyelic voltammetry but also to
the abi'lity df ascbrbate to reduce the Cu(Il} state of the IBS.

These results, especially through aqueous solution studies, provide additional
knowledge to the Cu-TMPA. complex. The results obtained by the reactivity studies of
the Cu(I)-AB complex toward CO and O; supports the hypothesis of an elusive active
speéies of Cu-Ap having a geometry “in between” the two oxidation states (+I and +II).
This thesis work could further be useful to study the Oz activation by other bio-complex

 models in aqueous medium.



K 4 |BERTHONNAUD Léonie

M XBEERROER)
’ﬂlﬁiﬂﬁqﬂ’cﬂ 5000 A I % R IZ L‘C:b 0. ZOFTHTIYNA
T—HIEDBEENEVWERTH D, 143 TIYNA Y —HICEET
H57I0O040RB (AR RTIFRITHEEL. BoNAEEARITI 0 BXTUT X))
Y B & ORTAIOEE T TEIEBRE (ROS) DEREMET S LI
HENTWD, UL ZORMARMERBIIAMAOEETSHS, T T,
KT, Cu-AB RTF REAHKD THFEREl (BS) & COBXU0 &0
R DWTHN, B THESNZREIEIULTOED TH S,

1. Cu(ll) (TMPAYERAD—iBLUNMHDREA F > DAICEL T, Hi%
WiIE (THF BLUT7EZRZ MU T SO04&, 82053, 805, NOs~1 74 ik
KT B, CFSOr, PFs, ClOq (A LA LAWI EEH LML, ¥
Fe. Cu(ll) (TMPAYEBADABIUT £ b= MU DREIEL T, AKE
BRBEOKOEAGN—EEEZBAD &, BT z‘z%?t b= b UV OERALT Y
IRGFINEERDDZEEHE NI U -

2. 3 DORTF K (ABL-16 : DAEFRHDSGYEVHHQK-NH:. ABL-7 :
DAEFRHD-NH;. AB13-14 : HH-NHz) iZBWT. 10%7 & b h YL EEDE
EETETIRTE RS R UL Cu(IDgEER~FE S Lihoi, Cu(D#EATIX. CO
HWEITHED AT PIVEIT CuDARI3- IV EGRTEREDHEEL > >
Cu(I)(AB1-7) > Cu(I)(AB1-16)) .

3. CuBfifIZL 5 ROS ARk, CufHED O WEMHALEENZ W TR, Y A4
JVE VEEIC KD IBS Cu(IDIREBDOEBETLNICHEFET 5 L2HASNI L.

o BEDL DT, R THABRTOPEEZELC T, Cu(TMPA)ﬁﬂ{ZIS«@?m
&@v‘éﬁ%ﬁi%@@ﬂﬂ?fﬁ*A% HEBESMI Lk, BFEDOEEREIE. CO BLY
0 ITHT % Cu()-AB EREDKINEICH AR EZEZ2H0THD, £hF
FABOMAELTHSTMETE, FMHCREREBREND L, LoT. FE
EB—RdAH Kﬁ\’r@:l: (H2) DA S Lﬂﬁ{ﬁa‘%%@& BT,



