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Test object:

e glutamine synthetase (GS; doped with >’Co%"),

a key enzyme of nitrogen metabolism
In many organisms
(isolated from Azospirillum brasilense,

a plant-growth-promoting N,-fixing rhizobacterium)

Methodology:

« 5/Co emission Mdssbauer spectroscopy
(in rapidly frozen aqueous solutions)



Emission (°’Co) Modssbauer spectroscopic study
of °’Co?%*-doped GS active centres
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(Kamnev A.A. /[ J. Mol. Struct. 744 (2005) 161.)



Characterisation of bacterial GSs

One of two hexameric rings
located face-to-face, with
total 12 subunits

o - e ey = = iprartarah
(0. Elsenberg e.a., 2000)

Location of one of
the 12 active centres ~
(between subunits)




Characterisation of bacterial GSs

Distance between the cation-binding sites:

Nl <6A-5n2 (nobridging residues):
the two sites are ‘spectroscopically independent’



Emission (°’Co) Modssbauer spectroscopic study
of °’Co?%*-doped GS active centres

PREREQUISITES:

1. Possibility to remove strongly bound cations
from the native enzyme

(treatment with 5 mM EDTA — reversible loss of activity )

2. Possibility to insert Co?* into the active centres

(addition of Co?* — regain of activity )

3. Specific [°’Co?%*]:[GS] molar ratio (12 £ x £ 24)
(to avoid multiple binding of >’Co%* beyond active centres )




>/C0o Emission Mossbhauer, Spectroscopy:  Probing the structure
Glutamine synthetase from Azospirillum brasilense

of cation-binding sites
at the active centres
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Kamnev A.A. // J. Mol. Struct. 744 (2005) 161.

Kamnev A.A. (2013) In: Sharma V. e.a. (Eds.) MOssbauer Spectroscopy: Applications
in Chemistry, Biology, and Nanotechnology, Wiley, N.Y., Chapter 17, pp. 333-347.




Emission MGSshauer. SPECIOSCOPY:
novel applications for probing structural erganisation
ofimetalleenzyme active centres

Basic conclusions:

 EMS allows different cation-binding sites in >’Co-doped
metalloproteins to be characterised.

« EMS data on >’Co?%*-doped bacterial glutamine synthetase
(GS) reveal two different cation-binding sites at each GS
active centre.

* [sostructural substitution of >’Co?* for other cations (e.g.
for Zn?*) expands the EMS applicability and importance.
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