Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012

L anthanide-binding peptides with two pendant aminodiacetate
arms: impact of the sequence on chelation

Agnieszka Niedzwiecka, Federico Cisnetti, Colette Lebrun, Christelle Gateau,
Pascale Delangle*

INAC, Service de Chimie Inorganique et Biologiqu#R_E 3 CEA UJF)
Commissariat a 'Energie Atomique
17 Rue des Martyrs, 38054, Grenoble Cedex, France
Fax: +33 4 3878 5090; Tel: +33 4 3878 9822
E-mail: pascale.delangle@cea.fr

Supplementary infor mation

Contents:

1. pH-metric titrations p S2
2. ES-MS signature of the polymetallic species formed with P pS3
3. Competition experiments pA
4. Supplementary |uminescence experiments p S5

5. Supplementary NMR tables p S7



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012

1. pH-metric titrations
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Figure S1. pH-metric titrations of P (0.559 mM) and P?* (0.826 mM) in 0.1 M KCl with 0.1

M KOH at 298 K.
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2. ES-MS signature of the polymetallic species formed with P
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Figure S2. Experimental and theoretical isotope patterns of the polymetallic species formed
with Eu®" and P?, detected by ES'-MS.



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012

3) 400
300 -
200 -

100 +

0,

460 500 540 580 620 660 700

|/ a. u.

3. Competition experiments
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Figure S3. a) Emission spectra of 15 uM TbP' and TbP** in HEPES buffer (10 mM,
pH = 7.0). b) Evolution of the Th-centred luminescence during the titration of an equimolar
mixture of P* and P?* (15 pM) with TbhCls in HEPES buffer (10 mM, pH = 7.0). The
emission spectrawere recorded after 3 ms delay, during 5 ms gate time.
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Figure $4. a) Emission spectra of 15 uM TbP' and TbP* in HEPES buffer (10 mM,
pH = 7.0). b) Evolution of the Th-centred luminescence during the titration of an equimolar
mixture of P* and P?* (15 pM) with TbCls in HEPES buffer (10 mM, pH = 7.0). The
emission spectra were recorded after 4 ms delay, during 5.5 ms gate time.
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4. Supplementary luminescence experiments
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Figure S5. Fluorescence of tryptophan residue in P* and its Ln complexes upon excitation at
280 nm (40 uM, HEPES buffer 10 mM, pH = 7.0).
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Figure S6. Titration of 51 uM (a) P** and (b) P?* with EuCls in HEPES buffer (10 mM, pH =

7.0). Evolution of the tryptophan fluorescence upon excitation at 280 nm.
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Figure S7. Relationship between the mole fraction of H,O in H,O/D,O mixtures and the
radiative rate constant (k) for 30 uM (a) TbP* and (b) EuP*? complexes in HEPES buffer (10
mM, pH = 7.0).
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5. Supplementary NMR tables

Table S1. *H NMR (500 MHz) chemical shifts (3/ ppm) for P in H,O/D,0 v/v 9/1 at 298K,
0.99 mM, pH = 2.0. Signas assigned by COSY, TOCSY and ROESY 2D experiments.

Residue HN Ha HB Others

Trp(l) 829 462 3.25,321 Hei: 10.18, Hes: 7.60, HL2: 7.49, HY.: 7.27,
Hno: 7.24, H{3: 7.15
Ac: 2.00

Aday(2) 840 475 3.43,2.97

Pro(3) 4.14 2.09,1.89 Hy: 1.89, 1.79, Hd: 3.34, 2.89

Gly(4) 847  3.99,3.93

Aday(5) 862  4.85 3.76, 3.50

Gly(6) 853  3.89(2H) CONHa: 7.46, 7.07

CH,COOH: 3.94 (m, 4H), 3.84 (s, 4H)

Table S2. *H NMR (500 MHz) chemical shifts (& / ppm) for P**in H,O/D,0 v/v 9/1 at 298K,
2.37 mM, pH = 2.4. Signals assigned by COSY, TOCSY and ROESY 2D experiments.

Residue HN Ha HB Others

Trp(l) 830  4.64 3.24(m,2H)  Hey: 10.19, Heg: 7.63, HL2: 7.50, HY: 7.29,
Hno: 7.26, H3: 7.17
Ac: 2.00

Ada(2) 845 475 3.44,2.95

Pro(3) 4.16 2.08, 1.90 Hy:1.88, 1.79, H&: 3.35, 2.89

Gly(4) 850  3.94(2H)

Ada(5) 846 450 2.33,2.13 Hy: 3.36 (m, 2H)

Gly(6) 850  3.94(2H) CONHy: 7.48, 7.08

CH,COOH: 3.90 (m, 4H), 3.83 (s, 4H)

S7



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012

Table S3. *H NMR (500 MHz) chemical shifts (3/ ppm) for P?* in H,O/D,0 v/v 9/1 at 298K,
1.14 mM, pH = 2.5. Signals assigned by COSY, TOCSY and ROESY 2D experiments.

Residue HN Ha HB Others

Trp(l) 826  4.46 3.27,3.13 Hei: 10.13, Hes: 7.51, HL: 7.47, HO.: 7.28,
Hno: 7.21, H{3: 7.11
Ac: 2.00

Ada(2) 7.75  4.49 1.94,1.71 Hy: 2.99(m, 2H)

Pro(3) 4.07 2.19,1.87 Hy: 1.87 (m, 2H), Hd: 3.37, 3.13

Gly(4) 843 396

Aday(5) 867  4.87 3.77,3.49

Gly(6) 853  3.88 CONHa: 7.45, 7.05

CH,COOH: 3.89 (s 4H), 3.78 (s, 4H)

Table S4. *H NMR (500 MHz) chemical shifts (& / ppm) for LuP*? in H,O/D,O v/v 9/1 at
298K, 2.78 mM, pH = 7.0. Signals assigned by COSY, TOCSY and ROESY 2D experiments.

Residue HN Ha HB Others

Trp(l) 825 459 3.30,3.15 Hei: 10.18, Hes: 7.62, H»: 7.51, HA,: 7.26,
Hn.: 7.24, HZ5: 7.16
Ac: 2.00

Ada(2) 853  4.26 3.40, 3.00

Pro(3) 4.34 2.15,1.95 Hy:1.95, 1.83, Hd: 2.70, 2.50

Gly(4) 852  4.20,4.00

Ada(5) 853  nd* 32,28

Gly(6) 852  3.80(2H) CONHj3: 7.49, 7.10

* under the water signal.

Table S5. *H NMR (500 MHz) chemical shifts (3/ ppm) for LaP* in H,O/D,O v/v 9/1 at
278K, 4.3 mM, pH = 6.8. Signas assigned by COSY, TOCSY and ROESY 2D experiments.

Residue HN Ha HB Others

Trp(l) 846 455 3.19 (2H) Hei: 10.27, Hes: 7.56, HL»: 7.48, HY,: 7.26,
Hno: 7.22, H{3: 7.12
Ac: 2.00

Aday(2) 832 497 2.09,1.61 Hy: 3.19, 3.02

Pro(3) 4.06 2.12,1.85 Hy: 1.85 (m, 2H), Hd: 3.38, 3.13

Gly(4) 854  3.87

Aday(5) 923  4.67 3.84 (2H)

Gly(6) 871  4.12,3.73 CONHa: 7.44, 7.07




