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1988-2019
Crystallography from Sao Carlos to
Botucatu




Arriving 1n Sao Carlos - 1986

1986

18 anos



UFSCar — 1986
Becoming a materialist....

1986/2

Dept. de Ciéncia de Materiais



Scientific initiation— 1988
USP - Material Sciences

FUNDACAO DE AMPARO A PESQUISA DO ESTADO DE SAO PAULO

I, 1500 - CEP 05060 - TELEFONE: 831-3111 - TELEX: (011) 34615 - ALTO DA LAPA - SAO PAULO

TERMO DE OUTORGA E ACEITACAO DE BOLSA




First interaction with Glaucius
Talking at IFQSC — second
semester 1988

$

Moving the research interest to
BIOLOGICAL

PHYSICS/BIOPHY SICS



Scientific initiation— 1989

FUNDAGCAO DE AMPARO A PESQUISA DO ESTADO DE SAO PAULO

(CRIADA PELA LEI N° 5918 DE 18-10-1960)

RUA PIO XI, 1500 - CEP 05060 - TELEFONE: 831-3117 . TELEX: (011) 82014 ALTO DA LAPA - SAO PAULO

FORMULARIO PARA PARECER INICIAL DA ASSESSORIA PROCESSO 8%/0150-1%

EOLSA
INTERESSAD MARCOS ROBERYO DE MATTOS FONTE

AREA: FISICA DA

INST FISICA € [ S A ¢ ISP

PROJE 102
ESTUDOS CRISTALOGRAFICOS DE MIOGLOE INA DE BALEIA DOPADA COM O MARCADOR

DE SPIN PARAMAGNETICO ISOTIOCIANATOC,

PARECER CUJA COPIA XEROGRAFICA SERA ENVIADA AQ INTERESSADO:

0 plano de trabalho proposto esta muito bem formulado para
iniciar o aluno nas tecnicas de resolugao de estruturas cristalinas,
em particular, de proteinas. 0 tema proposto, resolucao da estrutura
de cristais de mioblobina com adigao de marcadores de spin, pode dar
resultados que viriam a complementar estudos de EPR realizados com es-

ta proteina.
0 aluno apresenta um bom curriculum, com bom desempenho nos

cursos, e acredito que tem condigoes de executar o piano de trabalho.

Recomendo a concewao desta bolsa.




Master in Sciences — 1990-1992

UNIVERSIDADE DE SAQ PAULO
INSTUIUTO DE FISICA E QUIMICA DE SAT CARLOS

INTRODLGAGQ A0S METODOS DFE
DETERMINACAD DE  ESTRUTU
CRISTALINAS  POR DIFRACAQ DE
RAIOS-X: COMPLEXOS DE RUTENI),

MARCOS ROBERTO DE MATTOS FONTES

Dissertagdo apresenlada ac Instituto de Fisica e
Quimica de Sdo Carlos, USP, para a obtengdo do titulo
de MESTRE EM FISICA APLICADA

Orientador: Prof. Dr. Glaucius Oliva

Departamento de Fisica 2 Ciéneia dos Materiais




Acta Crys C47, 2699-2700

2609

Structure of 1,4-Bis{diphenylphosphinoyl)butane

B le: 1. ZUKERMAN=SCHPECTOR

Institute de Fisica ¢ Quimica de §do Carlos, Universidade de Sdo Palo, Caixa Postal 369,

13560 Sdo Carfos

ann 8 L Quelroz anp A, A, BATisTA

&P, Brazil

Departamento de Quimica, Universidade Federal de Sdo Carlos, Rod. Washington Ludz kmd33,

Abstract, Co;H.,0.P;, M, = 45848, triclinic, P1, a=
5826 (1), b=R862(1), e=1251T(MNA, =
10029 (1), B =10267(1), ¥=10422(1), V=
592:5(3) A%, Z=1, D, = 1-285 gem™?, A(Mo Ka) =
071073 A, =200 cm ™", FO00) = 242, T=296 K,
final R=0031 for 1390 independent observed
reflections, The —({CH:ly— group is essentially
planar with the P atoms 0126 (1) A away from its
calculated mean plane. Both phenyl rings are planar
to within experimental accuracy. The P atom has a
distorted tetrahedral configuration.

Experimental. During our studies, using {RuCl,[1.4-
bis{diphenylphosphino)jbutane} as  a  starting
material for reactions with bulky ligands like tn-
ethylphosphite, the title compound was obtained.
Single colorless crystals were obtained from CHCIy/
ether by slow evaporation at 293 K. The data collec-
tion and refinement parameters are summarized in
Table 1. The structure was solved using standard
direct methods and difference Fourier techniques. In
final cvcles of least-squares refinement, all non-H
atoms were treated anisotropically, H atoms were
refined isotropically. Scattering factors for non-H
atoms were taken from Cromer & Mann (1968) with
corrections for anomalous dispersion from Cromer
& Liberman (1970) for H atoms from Stewart,
Davidson & Simpson (1965). Programs used:
SKHELXT76 (Sheldrick, 1976) and ORTEFP (Johnson,
155,

13560 Sde Carlos — 5P, Brazil

(Received 20 May 199]; aceepred 18 Jene 1991)

Table 1. Crysiaflographic summary

Data collection’
Mode w28
Scan mite [* min® ") 1B, 55
# range () 0=23
Range of hkl bEAS6 -Isksh0=/s13
Total reflections mexsured |1 B4E
Ulnigque reflections 1647
i+

e
Standard reflections (h™') |
Varktion Kone significan
Crysal dimensions approx, (mm) 020 = 020 = 020
Dhifractosneter Enraf-Momiws CAD-4, graphite
mionachromalor

Structure determination
amd refinement™™

Reflections wsed [f = 3l 1350

Mo, of variables ]

R, =R 0031, 0030

w e SRS+ 00000
Max, shift/esd oz

Max., min. density i final 030, =22

difference map ie A1)
& 1-T7

Motes: (1) Undt-cell parameters by least-squares refinement of the
setting angles of 25 reflections with 12 < 6 < 20°, () A secondary-
extinction correction was applied [, = Fil-0= 10 *xF s5in#])
where y refined o 02009, Mo correction for absarption. (ikd)
Funclion minimizsd was Zwi|E - 511

Table 2. Final atomic coordingtes and Botropic
temperature factors (AY)
B, = AELE B,
5 ¥ F -




Moving back to Protein
Crystallography

First protein structure solved 1n
South America



PhD — 1992 - 1995

INSTITUTC
DEP. DE FISIC 4

Determinacao da estrutura cristalografica da
enzima Glucosamina-6-fosfato desaminase de
E. coli K12 e seus complexos com ativador

alostérico e inibidor

Por: Marcos Roberto de M, Fontes

Orientador: Prof. Dr. Glaocius Oliva




mMonomer

hexamer




Structure solved by Multiple
Isomorphous Replacement

!

Need to obtain heavy atom derivatives
(several months)

R32 — space group — complicated
process



Structure of GIcN6P/allosteric activator

Structure of GlcN6P/inhibitor



Structure and catalytic mechanism of glucosamine
6-phosphate deaminase from Escherichia coli
at 2.1 A resolution

Glaucius Oliva', Marcos RM Fontes'?, Richard C Garratt,
Myriam M Altamirano?, Mario L Calcagno? and Eduardo Horjales'**

TInstitute de Fisica de Sdo Carlos, Universidade de 5ao Paulo, Sao Carla
Facultad de Medicing, Universidad Nacional Autdénama

Back round Glucosamine 6-phosphate deaminuse from
ofi is an allosteri vine which
alyzes the revenible con f g amine
6-phosphate into D-fructose 6-phosphate md mm:uni\m'\
1on and 1s activared b
phate. Mechanistically, it belongs 1o “the group of
ketose 1somerases, but Its reaction also ac
simultaneous amination/ dearmination. The
of the structure of this protein provides fundamental
knowledge for understanding its mode of action and the
nature of allostene conformatiomal changes thar regulate
1ts funcion,
Results: The crystal structure of glucosamnine 6-phosphate
Structure 15
etuse isomera

Introduction
The enzyme glucosamine  6-phosphate  dearninase
1GleNSP deaminase, E.C. 5.3.1.10) catalyzes the rev-
ersible isomerization and deaminadon of D-glucosamine
O-phosphate (GIeN6P)  nto ructose  6-phosphate
(Fru6P) and ammonium ion 1 This enzyme has been
identified in several animal, fungal and bactertal species
and completely purified to homo, i Ischerichia
wit [3], Candida albicans [4] and dog kidney [3]. The gene
encoding the enzyme has been cloned from both E. coli
4] Jnd albicans [4]. In E. coli, GleN6P deami
enzyme, activated by N-a

phate ((IILN AckP}
abolism of amino suga
glucosamine (Gle? acetyl- I)—;,]uuh'umm (Gle-
NAc) from the medium as sources of carbon. Amino sug-
ars arc  also [ lipopoly

components  of
proteoglycan that form the b: lcnal cell

“mediated by

Brazil and “Neparlamento de Bioguimica,

Q. Méxice, DI 2

deaminase with bound phosphate ions s presented at

2.1 A resolution together with the refined structures of

the enzyme in complexes with its allosterie activator and

with a comperitive inhibiror. The protein fold can be

deseribed as a modified NAD-binding dom,

Conclusions: From the similarities bet: three

prosented structures, it is concluded that these represent

the eneyn R state conformer. A mechar

for the dea < Teaction is proposed. It compris

to open the pyranuse ning of the substrate and a sequence
: vzed reactions to bring abour isomer-

s role as

December 15
o/ open structure, allosteric enzyme, NAD-binding domain

[eNAcoP which | to the product of
— a repressor protein. GleNAc6P, the ¢
inducer of the repulon, is also the allosteric activator of
GleN6P deaminase, the product of the nagh gene. This
enzyme, therefore, plays a central role in the regulated
balance of anuno sugar synthesis and utilization due to its
allosteric propetties.

the na

GleN6P deaminase is a hexameric protein composed of
identical subunits of 266 residues whose sequence s
known from its encoding gene. A systematic scarch for
sequence homology did not res

ith any other protein, except with GleN6P deaminases
from other species {10]. coli has
been purified from an overproducing strain [11] and the
kinetics of its allosteric activation have been studied in
detall [12]; 1t displays homotropic cooperativity towards
its substrates GleN6P and Fru6P in the forv

rd and
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Structural Molecular
Biology Lab.

1994-2019 (25 years)

Biology Laboratory



A L
WRIVERSIDAGE E_;s;{m@uﬁ&, EAUNSEA

Qist a desktable and a
chair...

No Laboratory
No internet

No infrastructure and
chemicals



Full Professor Exam - 2010




Full Professor Exam - 2010




Many research fields...

« Snake venom toxins (PLA,, PLAs

inhibitors  metaloproteases, serino-
proteases, L-aminoacid oxidades,
lectins).

* Nuclear import proteins from different
organisms

* Fungi glycogen metabolism related
proteins

* Trypanosomatid  parasite  proteins,
Telomeric proteins



Several crystal structures




Papers published, citations,

grants 000
* ~125 articles published

e > 3100 citations

* Grants: 11 FAPESP, 5 CNPq, 4 FINEP, 2
CAPES, 1 INCT

* Well equipped laboratory



But the most important:

Carlos A. H. Fernandes
Andréa Coelho de Barros
Guilherme H. M. Salvador

Rafael Junqueira Borges
Fabio Florenca Cardoso
Antoniel A S Gomes
Hamine Crisitna de Oliveira
Carlos Natal Jr.
Bruna Zamboni
Cintia Fukuda
Taina D Silva
Aleff F Francisco
Ivan R Moraes
Cintia Alves
Ana Julia Levada

Thiago R. Dreyer

Angelo J. Magro
Agnes A. S. Takeda
Juliana I. Dos Santos
Daniela P. Marchi-Salvador
Walter L. G. Cavalcante
Luiz Claudio Correa
Milton Labor
Lino F G de Lima
Matheus F I Gondo
Natalia E Bernardes
Eloah S. de Biasi
Daniel Litvac
Giovanna Melato Bonanca
Fabio Filippi Matioli
Marcelo Petraglia

Edmarcia E. Souza

Henrique B. Campanelli
Bruna C Furst
Victor N. L. Francisco
Edson J. Comparetti
Guilherme E. Matsuno
Frey F. R. Vargas
Kayque Roberto F. Camargo
Esther C dos Reis
Ivan Pagotto
Elaine C. Godoy Artuzo
Marilia L. de Oliveira
Luiz Augusto Bovolenta
Alisson Buchi

Mabel C O da Silva

Guilherme E Matsuno
Patricia S Shimabuku
Flavia R M da Silva
Bruno F P Cadima
Luiz E Monteiro
Heitor Katsuyana
André C Fernandes

Andrea D Jacob



Professors / Researches

i
| Prof Angelo Magro

UNESP

Profa Daniela Marchi

UFPB

]

Prof Walter Cavalcante

UFMG

Dr. Carlos Fernandes

ENSC - Franca

ﬂf University of Texas

~ Dr. Natalia Bernardes
. Agnes Takeda

*

@-. ;

‘Southwestern Medical Center oy Post-doc
QB
Dallas - USA —
Dr. Rafael Borges
) ) Dr. Fabio Cardoso
niversity of Barcelona
Post-doc

Spain

Guilherme Salvador

Post-doc

Dr. Thiago Dreyer

Forensics expert
Post-doc

Post-doc




Current members:

Structural Molecular
Biology Laboratory

Marcos DE e
Fontes

Guilherme
Cardoso Salvador

S

TN - :

Rafael Antoniel Andrea Carlos Hamine Bruna
Borges Gomes Barros Fernandes Oliveira Al Zamboni
Ferreira

L L
Cintia Taina Ana Julia Ivan Cintia
Micaela Carlos Moraes Alves

Natal Fukuda Dorte Levada



Current members
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