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Scheme S1. AB16 peptide sequence with the atom identifiers of each amino-acid residue.
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Scheme S2. HO6R-AP peptide sequence with the atom identifiers of each amino-acid residue.
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Figure S1. EPR spectra of [Cu'(peptide)] complexes as a function of pH; peptide = AP, Ac-
AB, DIN-AB and E3Q-APB. [Cu'(peptide)] = I mM in D,O. v = 9.5 GHz, amplitude
modulation = 0.5 mT, microwave power =20 mW. 7= 110 K.
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Figure S2. EPR spectra of [Cu"(peptide)] complexes as a function of pH; peptide = H6A-Ap,
H6R-AB, HI3A-AP and H14A-AB. [Cu(peptide)] = 1 mM in D,0. v= 9.5 GHz, amplitude
modulation = 0.5 mT, microwave power =20 mW. 7= 110 K.
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Figure S3. EPR spectra of [Cu'(peptide)] complexes as a function of pH; peptide
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E3QD7NE11QK16-NH,-AB, E3Q-AB, D7N-AB and E11Q-Ap. [Cu"(peptide)] = 1 mM in

D,0. v=9.5 GHz, amplitude modulation = 0.5 mT, microwave power =20 mW. 7= 110 K.



In the EPR spectra of the [Cu"(E3Q-AB)] complexes, a new signal with with g, =
2.17(8) and A, = 160 10 cm™ EPR parameters is detected near pH 8.5-9.0. To ensure that
this newly detected species is not an artifact due to impurity in the peptide batch we double
purified it on fplc column. Complexes obtained with the doubly purified peptide display the
same EPR signatures. Hence, it was concluded that this new species corresponds to a slightly
distorted component III, the EPR parameters of which are characteristic of distorted Cu(Il)
binding site,' a feature rarely encountered in Cu(Il) peptidic complexes. Such unusual Cu(II)
geometry maybe due to constraints caused by the E3Q mutation. We conjecture that the
probable Glu3-Arg5 salt bridge is broken in the E3Q mutant and replaced by the Arg5-Asp7
salt brige that would induce constraint regarding the binding of His6 residue in component
III. This assumption is reinforced by the fact that this new species is not detected with the
triple E3QD7NE11QK16-NH; mutant, in which the Arg5-Asp7 bridge cannot be formed.
Further confirmation of this assumption is needed but beyond the scope of the present paper.
It is worth noting that pKa(II/IIT) values is not affected by the presence of this new species as
confirmed by the similar pKa(II/III) value found for the [Cu"(E3QD7NE11QK16-NH,-Ap)]

species.



80 . - —30 —28
—5.0 —4.0
—6.0 —49
60 —70 —59
—17.5 —6.5
—38.0 —T .0
—38.5 —b
o 40 — o5 8.5
% —10.0 —g.g
E 500 600 —12$ o _16‘2
@ 20} —1211 —_113
0
20 }
800 300 400 500 600 700 800
Al nm
80
—29
—41
—49
60 | —6.0
—6.5
e
—8.0
o 40 8.7
3 —91
500 600 700 —094
-E. —10.1
@ 20 i
0
-20 D1N-AB
300 400 500 600 700 800
Alnm

Figure S4. Effect of pH on the CD spectra of [Cu'(peptide)] complexes, peptide: AB16, Ac-
AP and DIN-AP. Left insets: pH from approx. 3 to Approx. 7.5 and right insets: pH from
approx. 7.5 to approx. 12. [Cu"(peptide)] = 0.5 mM, £=1 cm, T'=20°C.
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Figure S5. Effect of pH on the CD spectra of [Cu'{(peptide)] complexes, peptide: H6A-AP,
H6R-AB, HI3A-AB and H14A-AB. Left insets: pH from approx. 3 to Approx. 7.5 and right
insets: pH from approx. 7.5 to approx. 12. [Cu"(peptide)] = 0.5 mM, £=1 cm, T'=20°C.
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Figure S6. Effect of pH on the CD spectra of [Cu'(peptide)] complexes, peptide =
E3QD7NE11QK16-NH»-AB, E3Q-AB, D7N-AP and E11Q-A. Left insets: pH from approx.
3 to Approx. 7.5 and right insets: pH from approx. 7.5 to approx. 12. [Cu"(peptide)] = 0.5
mM, £ =1 cm, 7= 20°C.



Assignments of the 'H and C signals
All the "H and "C signals were assigned on the basis of chemical shifts, spin-spin coupling

constants, splitting patterns and signal intensities, and by using "H-'"H TOCSY, 'H-""C HSQC
and "H-">C HMBC experiments (Tables S1 and S2).

It was not possible to attribute some signals unambiguously. More precisely, it was not
possible to fully differentiate signals corresponding to His13 and His14 residues.
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Table S1: 'H and "*C chemical shifts of HGR-AP peptide at pH = 6.4. Color code used in scheme S2.

position o B Y 8 4 CO
amino-acid Su Sc Su S¢ Su S¢ Su Sc Sn Sc ou Sc peptide

bond
Asp 1 418 507 | 279267 372 176.0 169.6
Ala 2 426 498 | 131 163 174.5
Glu 3 417 536 | 182 275 | 215 334 181.3 173.2
Phe 4 454 548 | 300 367 1359 | 715 1200 | 725 1287 | 720 1271 | 1725
Arg S 421 529 | 172162 282 | 147 243 | 310 404 156.6 | 1729
Arg 6 421 533 | 178 280 | 156 243 |3.08 404 156.6 | 1733
Asp 7 459  s514| 267 384 177.6 1735
Ser 8 434 561 | 3.84381  60.9 172.3
Gly 9 | 390383 425 171.2
Tyr 10 | 446 554 | 298290  36.0 1278 | 702 1304 | 673 1154 1544 | 1729
Glu 11| 415  538| 187 275 | 209 334 181.3 173.2
val 12| 390  s597| 18 2908 | 082 179 | 072 181 173.1
His 13 P o 300312 71 B 706 T OF ST 1344 171.6
His 14 P o 300312 71 B 706 T OF ST 1344 171.6
Gin 15| 426 531 206/194 268 |231 309 177.9 172.1
Lys 16 | 409 551 | 177176 308 | 136 221 |163 263 | 294 3916 178.5
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Table S2: 'H and "°C chemical shifts of HGR-AB peptide at pH = 8.6. Color code used in scheme S2.

position o B Y ) g C CO peptide
amino-acid Su S¢ du d¢ du dc du d¢c Su dc Ou dc bond
Asp 1 379 520 | 2.662.52 413 1783 175.8
Ala 2 427 so1 | 139 165 175.3
Glu 3 419 541 | 192 274 | 218 3?35.? 181.3 173.6
Phe 4 460 550 | 3.113.07 367 1361 | 724 1291 | 734 1287 | 730 1272 172.7
Arg 5 429  S31| 170 282 | 154 244 | 316 405 156.7 173.1
Arg 6 429 534 | 176/184 281 | 162 244 |3.16 405 156.7 173.3
Asp 7 464  SL6| 272 385 177.6 173.6
Ser 8 441 561 | 3.903.86 610 172.3
Gly 9 | 3965388 42.6 171.2
Tyr 10 | 456 552 | 3.06294 36.1 1278 | 710 130.5 | 682 1155 154.6 172.9
Glu 11 | 424 538 | 192183 27.6 | 2.10 33'%/33' 181.3 173.4
val 12 | 400 598 | 197 300|087 178 | 080 182 173.1
His 13 |  4.60 53;35 o 3.065.00 287 132.9 6‘68_25“ 116.7 7?2? 136.0 172.6
His 14 |  4.60 53;35 o 3.065.00 287 132.9 6‘68_25“ 116.7 7?2? 136.0 172.4
Gin 15 | 432 531 | 211197 267|233 310 177.9 172.0
Lys 16 | 416 550 | 1.83/1.72 31.0 | 140 221 | 1.68 263 | 299 39.3 178.6
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NMR data.
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Figure S7. “C{'H} NMR spectra of 5 mM H6R-AB peptide in D,O (bottom spectra) and in
presence of 0.02 equiv. of Cu(Il) (top spectra) at pH 6.4 (left) and of 0.05 equiv. of Cu(Il)
(top spectra) at pH 8.6 (right). 7= 25°C, v = 125.8MHz. Shift of some peaks is due to slight
modification in the pH value induced by Cu(II) addition.

13



Comparison of the BC NMR data of the H6R-AP mutant in presence of Cu(Il) with
those of the AP16 peptide® lead to two comments : i) in component I, Asp7 residue is more
broadened in the former case. This may be due to possible electrostatic interactions with the
positively charged Arg6 adjacent residue. ii) in component I, Aspl C, atom is less affected in
the HO6R mutant. This is in line with the absence of a metallacycle between the terminal -NH;
and the CO from Aspl-Ala2 in case of the H6R mutant (see Scheme 3 in full text), thus
leading to a weaker -NH; binding than in case of the AB16 peptide.

(1)  Peisach, J.; Blumberg, W. E. Arch. Biochem. Biophys. 1974, 165, 691-708.
(2) Hureau, C.; Coppel, Y.; Dorlet, P.; Solari, P. L.; Sayen, S.; Guillon, E.; Sabater, L.;
Faller, P. Angew. Chem. Int. Ed. 2009, 48, 9522-9525.
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