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Role of metals in Biology

(heme and non-heme iron, molybdenum, tungsten, nickel , vanadium and cobalt)
Inorganic systems as models for biocatalysis

Spectroscopy (NMR, EPR and Méssbauer), (Bio) Electrochemistry

Main goal is the understanding of electron transfer chains (ETC) of sulphate reducing bacteria (SRB) and
methane forming bacteria (MFB). SRB have complex ETC systems which allow the reduction of sulphate by
oxidation of either organic compounds or molecular hydrogen. The result of the bacterial activity results in
the formation of large amounts of sulphide which presents serious health and environmental problems
(metal corrosion, poisoning, etc). Another interest of these microorganisms is due to the fact that can either
use or produce molecular hydrogen. In this last case, hydrogen is oxidized by other microbial groups (MFB)
producing methane by reduction of carbon dioxide. The understanding of the involved mechanisms is
important to study the use of new forms of energy (bioconversion - biological production of hydrogen and
methane). A necessary step is the identification and isolation of metalloenzymes involved. The main goal is
the use of spectroscopic techniques namely electron paramagnetic resonance (RPE) and related methods
(ENDOR and ESEEM), uni- and multi-dimensional nuclear magnetic resonance RMN) and Mossbauer
spectroscopy on the study of structure-function relationship of metallo-proteins and reconstitution of electron
transfer chains (protein/protein interactions using Molecular graphics). The active centers that have been
studied include iron-sulphur clusters (rubredoxin type, [2Fe -2S], [3Fe-4S], [4Fe-4S] and novel Fe-S
centers), as well as associations with molybdenum and nickel) and hemes. Special relevance has been
given to the characterization of bacterial hydrogenases (the role of the nickel in hydrogen evolution/
consumption) and to the topics: engineering of iron-sulphur proteins, chemical modification of active centers,
synthesis of novel metal clusters (formation of clusters containing hetero-atoms) and molecular modeling.

Research highlights:

Discovery of a novel 3Fe center and Heterometallic Fe-S sites
Isolation of novel Metalloproteins

Role of Nickel in Hydrogenases

Role of Molybdenum (and Tungsten) in Biology

Electron Transfer and Protein-Protein Interactions in Metalloproteins

Jorge Lampreia Assistant Professor

Anjos Macedo Assistant Professor

Jorge Caldeira Associate Professor-ISCS-S
Pedro Tavares Assistant Professor

Sergey Bursakov Assistant Researcher
Stephane Besson Assistant Professor, U-Lus
Gabriela Almeida Assistant Professor, ISCS-S
Sofia Pauleta Pos-Doc

Rui Duarte Pos-Doc



Patricia Sousa Pos-Doc

Pablo Gonzales Pos-Doc

Raquel Grazina Pos-Doc

Nuno Cerqueira Pos-Doc

Cristina Cordas Pos-Doc

Luisa Maia Pos-Doc

Patricia Paes Pos-Doc
Simmone dell’Acqua PhD Student
Cristiano Mota PhD Student
Célia Silveira PhD Student
Anna Kladova PhD Student

Rui Almeida PhD Student
Ricardo Pais Research Student
Ana Teresa Lopes Research Technician

Member Calouste Gulbenkian Foundation Panel for Science and Innovation
Member Scientific Advisory Board — SBIC

Editorial Board JBIC

Editorial Board Port Elect Acta

ICCC38

MOLYBDENUM AND TUNGSTEN ENZYMES: NEW INSIGHTS FOR THE CATALYTIC
MECHANISM

Jerusalém

July 22, Tuesday 10:50 -11:20

14th Brazilian Meeting on Inorganic Chemistry/ 1st Latin American Meeting on Biological
Inorganic Chemistry

NOVEL MECHANISMS IN MONONUCLEAR MO (AND W) CONTAINING ENZYMES

31 August - 04 September 2008

EUROBIC
WROCLAW, Sept 2-6, 2008
BIOLOGICAL REDUCTION OF NITRATE - NOVEL MECHANISTIC ASPECTS

BIOINORGANIC GUIDE TO DENITRIFICATION
enzymes/metal active sites/mechanisms
Firenze - Feb 2007 - CERM

SERENDIPITY AND ENZYME MECHANISMS
Univ. Gent, Symposium in Honor of J.Van Beeumen, Feb 2007

A DIFFERENT PROPOSAL OF THE MECHANISM OF FORMATE OXIDATION
(kinetic, spectroscopic and structural studies)
GRC, Colby-Sawyer College, July 1-6, 2007

PROBING THE MECHANISM OF FORMATE DEHYDROGENASES
ICBIC 13, Vienna, July 2007

METALS IN THE NITROGEN BIOCYCLE
Molecular Views and Biotechnological Applications
ISMIBM 9,May 2006

TRANSIENT COMPLEXES IN ELECTRON TRANSFER
COST D21, Leuven, May 29-31, 2006

BIOENERGETICS OF SRB AND SULFATE ACTIVATION
International Symposium on Microbial Sulfur Metabolism
ISMSM, Minster, Germany, June 2006
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ELECTRON TRANSFER COMPLEX BETWEEN NITROUS OXIDE REDUCTASE AND CYTOCHROME Css; FROM
Pseudomonas nautica: KINETIC, NUCLEAR MAGNETIC RESONANCE, AND DOCKING STUDIES

S. DellAcqua, S. Pauleta, E. Monzani, A.S. Pereira, L. Casela, J.J.G. Moura and |. Moura

Biochemistry. 2008 14; 47 (41): 10852-62.

ENZYMATIC ACTIVITY MASTERED BY ALTERING METAL COORDINATION SPHERE
I. Moura, S.R. Pauleta and J.J.G. Moura
J. Biol. Inorg. Chem. 2008 13(8): 1185-95.

BIOCHEMICAL AND SPECTROSCOPIC CHARACTERIZATION OF THE MEMBRANE BOUND NITRATE REDUCTASE
FROM Pseudomonas nautical 617

C. Correia, S. Besson, C.D. Brondino, P.J. Gonzalez, G. Fauque, J. Lampreia, |. Moura and J.J.G. Moura

J. Biol. Inorg. Chem. 2008 13(8): 1321-33.

DIRECT ELECTROCHEMISTRY STUDY OF THE MULTIPLE REDOX CENTERS OF HYDROGENASE FROM
Desulfovibrio gigas

I. Moura, C. Cordas and J.J.G. Moura

Bioelectrochemistry 2008 74(1): 83-9.

ELECCTROACTIVE BIOFILMS OF SULPHATE REDUCING BACTERIA
C. M. Cordas, L. T. Guerra, C. Xavier and J.J.G. Moura
Electrochimica Acta 2008 54(1): 29-34.

PURIFICATION, CRYSTALLIZATION AND PRELIMINARY X-RAY DIFFRACTION ANALYSIS OF ADENOSINE
TRIPHOSPHATE SULFURYLASE (ATPS) FROM THE SULFATE-REDUCING BACTERIUM DESULFOVIBRIO
DESULFURICANS ATCC 27774

0.Y. Gavel, A.V. Kladova, S.A. Bursakov, J.M: Dias J.M., S. Teixeira, V.L: Shnyrov, J.J.G. Moura, |I. Moura M.J. Roméao
and J. Trincéo

Acta Crystallogr Select F Struct Biol. Cryst. Commun. 2008 64(PT7): 593-5.

SARCOPLASMIC RETICULUM CALCIUM ATPase IS INHIBITED BY ORGANIC VANADIUM COORDINATION
COMPOUNDS: PYRIDINE-2,6-DICARBOXYLATODIOXOVANADIUM (V), BMOV, AND AN AMAVADINE ANALOGUE

M. Aureliano, F. Henao, T. Tiago, R.O. Duarte, J.J.G. Moura, B. Baruah and D. C. Crans

Inorg. Chem. 2008 47(13): 5677-84.

BENEFITS OF MEMBRANE ELECTRODES IN THE ELECTROCHEMISTRY OF METALLOPROTEINS: MEDIATED
CATALYSIS OF Paracoccus Pantotrophus CYTOCHROME C PEROXIDASE BY HORSE CYTOCHROME c-a STUDY
P.M. Paes de Sousa, S.R. Pauleta, David Rodrigues, M.L. Simbes Gongalves, G.W. Pettigrew, |. Moura, J.J.G. Moura
and M.M. Correia dos Santos

J. Biol. Inorg. Chem. 2008 13(5): 779-87.

A NEW TYPE OF METAL-BINDING SITE IN COBALT-AND ZINC-CONTAINING ADENYLATE KINASES ISOLATED
FROM SULFATE-REDUCERS Desulfovibrio Gigas AND Desulfovibrio Desulfuricans ATCC 27774

0.Y. Gavel, S.A. Bursakov, G. Di Rocco, J. Trincdo. |.J. Pickering, G.N. George, J.J. Calvete, V.L. Shnyrov, C.D.
Brondino, Alice S. Pereira, J. Lampreia, P. Tavares, J.J.G. Moura and |. Moura

J. Inorg. Biochem. 2008 102(5-6): 1380-95.

PERIPLASMIC NITRATE REDUCTASE REVISITED: A SULFUR ATOM COMPLETES THE SIXTH COORDINATION OF
THE CATALYTIC MOLYBDENUM

Sh. Najmudin, P.J. Gonzalez, J. Trincéo, C. Coelho, A. Mukhopadhyay, Nuno M.F.S.A Cerqueira, C.C. Romao, |. Moura,
J.J.G. Moura, C. D. Brondino and Maria J. Romao

J. Biol. Inorg. Chem. 2008 13(5): 737-53.

REDUCTION OF ASCORBATE FREE RADICAL BY THE PLASMA MEMBRANE OF SYNAPTIC TERMINALS FROM
RAT BRAIN

A. K. Samhan-Arias, R. O. Duarte, F.J.Martin-Romero, J.J.G. Moura and C. Gutierrez-Merino

A. Biochem. Biophysics 2008 469(2): 243-54.



