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Coordination geometry of Zn(II) in 

the Zn-hook

Luczkowski et al., Chem. Eur. J., 2022, 26, e202202738



Coordination geometries of Hg(II) in 

the Zn-hook: 199mHg PAC data

Luczkowski et al., Chem. Eur. J., 2022, 26, e202202738

1:2 Hg(II):Hook 

HgS4

1:1 Hg(II):Hook 

HgS2

Surprising Hg(II) preference for HgS4 and most stable 

metal ion-protein complex reported 
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In E. coli CuI and AgI is controlled by CueR

Changela et al., Science, 2003, 301, 1383; Philips et al. Science, 2015, 349, 877

With a distorted linear CuS2

metal site
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Wang et al. Sci Rep., 2016, 6, 33391; Balogh et al., Hyperfine Interactions, submitted 

What controls the metal ion selectivity?

The MerR protein is a Hg(II) sensor

With a distorted trigonal planar HgS3 metal site
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Re-designing the CueR protein to become a 

Hg(II) sensor

Overlay of CueR
and MerR

Wang et al. Sci Rep., 2016, 6, 33391; Changela et al., Science, 2003, 301, 1383; Balogh et al., Hyperfine Interactions, submitted 

S77C-CueR

(actually 
S77C-ΔC7-CueR)



Re-designing the CueR protein to become a 

Hg(II) sensor: 199mHg PAC data

Balogh et al., Hyperfine Interactions, submitted 

HgS2

HgS2 and HgS3



Re-designing the CueR protein to become a 

Hg(II) sensor: 199mHg PAC data

Balogh et al., Hyperfine Interactions, submitted 

HgS2

HgS2 and HgS3

The effort to create a HgS3 site was (only) partly successful

=> changes beyond the first coordination sphere are required
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111Ag PAC applied to the CueR protein
Relaxation phenomena following nuclear decay

111AgI → 111CdII + e- + തνe

Balogh et al., Chem. Eur. J., 2020, 26, 7451; Fromsejer et al., PCCP, 2021, 23, 25689; Balogh et al., Hyperfine Interactions, submitted 

-196 °C, 111Ag

1 °C, 111Ag

1 °C, 111mCd


