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Bacterial Mercury Resistance

* Regulation
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Membrane
* Uptake & Transport
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 Demethylation
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(Barkay et al., FEMS Microbiol. Rev. 2003)




Structure and function of MerR

TEIVOULIROIVOY,
* MerR is a homodimer DNA
* MerOP: dyad symmetry region
between -35 and -10 SNz — RNAP
* MerR forms inactive complex 2 4 e
with RNAP '@ A

* Hg(ll) initiates transcription

» Response mechanism at
molecular level?

.35 19 bp spacer

| | -10 Start transcript
Prerrran CGCTTGACTCCGTACATGAGTACGGAAGAAGGTTACGCTATCCA

P..rn GCGAACTGAGGCATGTACCCATGCCTTCATTCCAATGCGATAGGT
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MerR family of transcriptional activators/
renressors
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Experimental data - SAXS
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* Hg(ll) induces conformational change from a compact structure to a
configuration with two distinct centers of mass

* Radius of gyration Rg:
Apo-MerR: 24.7 + 0.4 A, Hg(ll)-MerR: 28.6 + 0.3 A, AR, =39+ 0.7 A,



Low resolution shape reconstruction from

SANS/SAXS data
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Ab initio shape reconstruction by DAMMIN/DAMMIF

D. Svergun, J. Appl. Cryst. 42: 342-346, 2009



Shape reconstruction of apo-MerR

Independent single models obtained SAXS data using the program GASBOR.
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Envelope shape obtained from averaging of 20 GASBOR runs.



Hg(ll)-MerR: Envelope shape and
homology model
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Envelope shape obtained from averaging of 20 GASBOR runs.

* Homology model of Hg(ll)-bound MerR based on
— Structure of Cu(l)-bound CueR

— Sequence of MerR
(48% conserved residues)

— Swiss-model
http://swissmodel.expasy.orq




MD & Envelope Shapes of Hg(ll)-MerR
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Trigonal Planar Coordination/bonding of Hg(ll) in MerR
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Molecular Dynamics Simulations

Largest amplitude motions are related to approaching/
departing of DNA binding domains.



B-factors of MerR
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Conclusion

« SAXS shows a compact to extended conformational change
upong binding of Hg(ll)

* Obtained low resolution envelope shapes of unbound and
Hg(ll)-bound MerR

* Molecular dynamics on the homology model of MerR shows a
closed to open conformational change upon binding of Hg(ll)

* |dentified flexible domain linkers

* Future:
MerR / DNA / RNAP complex by SANS
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