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Pneumococcal histidine triads — involved not only in Zn(ll), but also Ni(ll)
binding?
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MEKINKKYLVG SASALTILSWC SYELGLYQAR TVKEMNRVSY IDGKQATQKT
1] 7a a0 sa 188
EMLTPDEVSK REGIMAEQIV IKITDQGYWT S GKVPYDAIFS
118 12e 130 14@ 158
EELLMKDPNY KLKDEDIVNE VKGGYVIKVD GKYYVYLKDA AHADMVRTKE
168 17@ 186 1%@ 288
EINRQKQEHS QHREGGTPRMN DGAVALARSQ GRYTTDDGYI FNASDIIEDT
218 228 23e 24a 258
GDAYIVPHGD HYHYIPKMEL SASELAAAEA FLSGRGHLSM SRTYRRQNSD
260 276 280 29a 3aa
HNTSRTHENVPS WSNPGTTHNTH TSNNSNTHSQ ASQSHNDIDSL LKQLYALPLS
310 320 33e 34a 358
QRHVESDGLY FDPAQITSRT ARGVAVPFIPYSQ[—I SELEERIARI
360 37e 380 39a 4a8
IPLRYRSNHW WPDSRPEQPS PQPTPEPSPG PQPAPNLKID SNSSLVSQLY
418 42a 438 44a 458
RKVGEGYVFE EKGISRYVFA KDLPSETVKN LESKLSKQES WSHTLTAKKE
468 47a 480 459@ 5aa
MWVAPRDQEFY DKAYMLLTEA HKALFENKGR NSDFQALDKL LERLMDESTN
318 528 538 S48 558
KEKLVDDLLA FLAPITHPER LGKPMSQIEY TEDEVRIAQL ADKYTTSDGY
568 570 588 9@ oae
IFDEHDIISD EGDAYVTPHM GHSHWIGKDS LSDKEKVAAQ AYTKEKGILP
610 628 630 64a 658
PSPDADVEAN PTGDSAAATY NRVKGEKRIP LVRLPYMVEH TWEVKNGNLI
660 678 680 69a 7ae
I NI KFAWFDDHTY KAPNGYTLED LFATIKYYVE HPDERPHSND
710 7ie 730 T4a 758
GWGENASEHVL GKKDHSEDPN KMFKADEEPY EETPAEPEVP QVETEKVEAQ
768 77e 780 79a gae
LKEAEVLLAK WTDSSLKANA TETLAGLRNN LTLQIMDNMNS IMAEAEKLLA
810
LLKGSNPSEY SKEKIN

Figure S1. PhtA sequence from S. pneumoniae; Uniprot accession numberAOAOT8RGX3. The studied histidine
triads are underlined in red.
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Figure S2. ESI-MS spectra of: A) Ni?*-Ac-HGDHYH-NH,; B) Zn?*-Ac-HGDHYH-NH,; C) Ni**-Ac-HMGHSH-NH,; D)
Zn%*-Ac-HMGHSH-NH,; E)Ni?*-Ac-HKDHYH-NH,; F) Zn?*-Ac-HKDHYH-NH,; M?*:L molar ratio=1:1, pH 6.
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Figure S3.Isotopic distribution of: A) Ni?*-Ac-HGDHYH-NH,; B) Zn?*-Ac-HGDHYH-NH,; C) NiZ*-Ac-HMGHSH-NH,;
D) Zn?*-Ac-HMGHSH-NH,; E) Ni?*-Ac-HKDHYH-NH,; F) Zn?*-Ac-HKDHYH-NH,; M?*:L molar ratio=1:1, pH 6.
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Figure S4. Distribution diagrams for the formation of: A) Zn?* complex with Ac-cHGDHYH-NH,; B) Ni** complex
with Ac-HGDHYH-NH,C) Zn?* complex with Ac-HMGHSH-NH,; D) Ni** complex with Ac-HMGHSH-NH,; E) Zn?*
complex with Ac-HKDHYH-NH,; F) Ni%* complex with AccHKDHYH-NH,; T=298K, 1=0,1M, [M?*]=0.5-103M; M?*:L
molar ratio=1:1. K4 values at pH 7.4 for appropriate complexes were equal to: A) Zn** complex with Ac-
HGDHYH-NH, = 7.80*107-10; B) Ni** complex with AccHGDHYH-NH, = 1.28*%10713; C) Zn?* complex with Ac-
HMGHSH-NH, = 3.73*107-8; D) Ni** complex with Ac-HMGHSH-NH, = 4.23*107-7; E) Zn?** complex with Ac-
HKDHYH-NH, = 6.37*10-9; F) Ni?* complex with Ac-HKDHYH-NH, = 4.36*%10-6. Appropriate metal and ligand
concentrations were taken from the Hyss programme.



A)

B)

[@]x10° [deg x cm? x dmol ]

[@]x10* [deg x cm* x dmol™]

2,0

-1,0

300 400 500 600
Wavelength [nm]

300 400 500 600
Wavelength [nm]



16
14| PHO  oH 10

12

[®] x 10° [deg x cm* x dmol™]

200 300 400 500 600
Wavelength [nm]

Figure S5. CD spectra of Ni?* complexes with: A) AccHGDHYH-NH,; B) Ac-HMGHSH-NH,; C) AccHKDHYH-NH,; in
pH range 3-11.
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Figure S6. UV-Vis spectra of Ni?* complexes with: A) AccHGDHYH-NH,; B) Ac-HMGHSH-NH,; C) Ac-HKDHYH-NH,

in pH range 3-11.
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Figure S7. 'H-'H TOCSY NMR spectra fragment of ligand (black), Zn?* complex (blue) and Ni?* complex
(green), with ligand Ac-HGDHYH-NH,(A, B), Ac-HMGHSH-NH, (C, D) and Ac-HKDHYH-NH, (E, F);
[ligand]=3mM, [Zn**]=3mM, [Ni**]=1mM, pH=7, T=298K.
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Figure S8. Competition plots between: A) Ac-cHGDHYH-NH, (L1), Zn?* and Ni?*;B) Ac-HMGHSH-NH, (L2), Zn?* and
NiZ*; C) Ac-HKDHYH-NH, (L3), Zn?* and Ni?*. Plots describe complex formation at different pH values in a



hypothetical situation, in which equimolar amounts of the reagents are mixed. Calculations are based on
binding constants from Table 1. T=298K, 1=0,1M, [Zn?*]=[Ni%**]=[Ac-HGDHYH-NH,]=[Ac-HMGHSH-NH,]=[Ac-
HKDHYH-NH,]=0.001M.
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Figure S9. CD spectra of a Ni%*, Ac-cHMGHSH-NH, and Ac-HKDHYH-NH, solution titrated with Ac-HGDHYH-NH,
at pH 10. [Ni?*] = [Ac-HMGHSH-NH,] (L2) = [Ac-HKDHYH-NH,] (L3) = 1 mM. 0.2 equivalents of Ac-HGDHYH-NH,
were added in each step. A stepwise change of the typical Ni**-L2 CD spectrum to a typical Ni%*-L1 spectrum is
observed.



