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1. Synthesis of the unnatural amino acid Fmoc-Ed3a,(tBu)s-OH.
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2. Supplementary NMR tables.

Table S1. *H NMR (500 MHz) chemical shiftsd(/ ppm) for P"P? in H,O/D,0 viv 9/1 at
298K, 1.88 mM, pH = 2.4. Signals assigned by COSY, TO@8Y ROESY 2D experiments.

Residue HN Ha HB Others

Trp(l) 8.31  4.50 3.24, 3.14 Hey: 10.14,Hes: 7.54, H,: 7.48, Hy: 7.27,
Hno: 7.23, H3: 7.13
Ac: 2.02

Ed3g(2) 8.48 451 2.31, 2.11 Hy: 3,36 (m, 2H), 14, HZ: 3.35(s,4H),
NsCH.COOH: 3.92, 3.82

Pro(3) 4.10 2.20, 1.89 Hy: 1.89 (m, 2H), H: 3.41, 3.19

Gly(4) 8.41  3.91(2H)

Ada(5) 7.91  4.42 2.05, 1.82 Hy: 3.08, 3.01

Gly(6) 8.48  3.90 (2H) CONH,: 7.47,7.04

Ed3a(2) N,CH.COOH, Ada(5) NsCH.COOH:
3.93 (s, 4H), 3.77 (s, 4H)

Table S2. *H NMR (500 MHz) chemical shiftsd(/ ppm) for P"P° in H,O/D,0 v/v 9/1 at
298K, 1.43 mM, pH = 2.4. Signals assigned by COBYCSY and ROESY 2D experiments.

Residue HN Ho HpB Others

Trp(1) 825  4.50 3.28, 3.16 Hey: 10.15, Hy: 7.54, H»: 7.49, Fby: 7.30,
Hr]2: 7.23, I{gi 7.14

Ac: 2.02

Ada(2) 853  4.45 2.33, 2.14 Hy: 3.35 (m, 2H), NCH,COOH: 3.86 (s, 4H)

Pro(3) 4.10 2.19, 1.87 Hy: 1.87 (2H), +: 3.41, 3.20

Gly(4) 8.40  3.90 (2H)

Ed3a(5) 7.88  4.52 1.94, 1.73 Hy: 2.95 (m, 2H), K, HZ: 3.73 (s, 4H),
N,CH,COOH, NCH,COOH: 3.86 (s, 3H), 3.56
(s, 3H)

Gly(6) 8.40  3.90 (2H) CONH,: 7.47,7.04
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3. Electrospray M ass Spectrometry (ES-MS) table

Table S3. Significant peaks observed in the'B8S and ESMS spectra of 6QuM peptide
solution in AcONH buffer (20 mM, pH = 7.0) in the presence of Eu(.5, 1.0 and 2.0

equiv.)?
ES-MS ES-MS
P2 +0.5 EU* 1140.3 P PAH+EUCT-2HTT 988.3 P"ZHI
570.8  P"PAHEL-HY 493.8 P"P%2H)*
1138.2 PHPHEU-4HY
568.7 P"PA+EU-5HT*
+1.0 Ed* 1140.3 P"P%HES-2HTT 1138.2 PHPAHEUW-4HT
570.8  P"'PAHES-HY 568.7 P P+EU*-5HY
+2.0 EG* ° o
PHD  +0.5 EU* 1140.3 PTP+EU-2HTT 988.3 P"P-HI
570.8  P"P+EU-HY 493.8 P"P-2H)*
1138.2 PHP+EU-4HY
568.7 P"P+EU-5HT*
+1.0 Ed* 1140.3 P"+ELS-2HTT 1138.2 PHP+EW-4HT
570.8  P"P+EU-HY 568.7 P"P+EU*-5HY
+2.0 EG* 644.6 [P"P*+2EU-4HT P 378.8 P'P+EU-6HT*
835.1 [2(P"P*-4H)+3EU*+2K"**

2 Sodium Q= +22/z) and potassiundE +38/z) adducts were also detectBdlhe sam

peaks as 1.0 equiv.
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4. CD titration of P"®? with Tb*
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Figure S1. Circular dichroism titration of 2AM water solutions oP""? with Th(OTf) at pH

= 7.0. Titration with 0.33 until 1 equiv. (blackrees) and 2 equiv (red curve).
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5. Titrations of P"P°. Formation of polymetallic adducts
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Figure S2. Titrations ofP"P® (45 uM) with TbCl; in HEPES buffer (10 mM, pk: 7.0).
Evolution of tryptophan fluorescence upon excitai@ 280 nm.
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Figure S3. Circular dichroism titration of 2AM water solutions oP™"> with Th(OTf) at pH

= 7.0. Titration with 0.33 until 1 equiv. (blackrees) and 2 equiv (red curve).
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[PHD5 + 2 Eu3+_ 4 H+]2+

644.6

645.6 . .
experimental isotope pattern
6436 645.1
646.1
644.1
646.6
647.1
AN AN AN AAS
644.6
645.6
theoretical isotope pattern
645.1

[Z(PHD5_4H+)4- + 3 Eu3++ 2 K+]3+

834.5

647

646

835.2

8355 experimental isotope pattern

835.8

834.8

833.5 834.1
833.8

834.5

833.8
834.

AN

836.1 g36 5
837.2

836.8 837.5g37 g

838.2

835.1

835.5

835.8 L
theoretical isotope pattern

L B B B s B

834.0 834.5 835.0

Figure $4. Experimental and theoretical isotope patternsiefiolymetallic complexes of

i B L m an B N A
835.5 836.0 836.5 837.0 837.5 838.0

m/z

PHP® formed in excess of Blj detected by ESMS.



6. Tb-centered luminescencein P"P? titration
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Figure Sb. Titrations of P"P? (5 uM) with TbCk in HEPES buffer (10 mM, pH = 7.0).
Evolution of Th-centered luminescence upon exatatit 280 nm (inserts: evolutionat, =
490, 545 and 587 nm).

S8



7. Deter mination of Tb® luminescence lifetimes
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Figure S6. Relationship between the mole fraction ofCHin H,O/D,O mixtures and the
radiative rate constank)(for 30 uM (a) TbP"? and (b) TIP"P° complexes in HEPES buffer
(10 mM, 0.1 M KClI, pH = 7.0).
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8. pH-metric titration.

Continuous potentiometric titrations with 0.1 M KOMere conducted in 5 mL aqueous
solutions of peptide (0.5 mM) with KCI (0.1 M) asdkground electrolyte. The reverse
titrations with 0.1 M HCI| were performed after eaekxperiment to check whether
equilibration had been achieved. In a typical expent, 90 points (2 pL increment) were
measured with a 2 min delay between the measuremErperimental data were refined
using the computer program Hyperquad 20@0L equilibrium constants were expressed as
concentration rather than activities ratios. Thedgroduct of water at 25°C and 0.1 M ionic
strength was I§,, = 13.78° The initial concentration of the ligand was detierd by UV-vis
spectroscopyehso = 5690 L molt cmi for tryptophan residues), and proton content was
adjusted to fit the observed values (since theigeptare present in the lyophilised solid as a
mixture of protonation states, the proton conteas weproducible for a given peptide). All
values and errors (one standard deviation) repoegieksent the average of three independent
experiments.
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Figure S7. pH-metric titration ofP™"™° (0.731 mM) in 0.1 M KCI with 0.1 M KOH at 298 K.
It is expected thaP""> and P""? display a similar behavior towards protonatiorttaesP™°
peptides do not exhibit specific secondary stresuhat could affect the<ja values.
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