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Prefacio

As 22:10 horas do dia 28 de outubro de 1996, uma segunda-feira, a luz sincrotron
chegou pela primeira vez a uma estacdo experimental acoplada ao anel de
armazenamento do LNLS. Assim anunciou o histdrico boletim interno do LNLS, o
LUX N° 14 de 30/10/96, marcando o final da etapa de projeto e construgio do primeiro
laboratério nacional de luz sincrotron do hemisfério sul. A fonte de luz de segunda
geracdo de 1,37 GeV, com as primeiras sete linhas de luz, foi inaugurada em 1997. A
partir desse ano, a producdo cientifica baseada em experiéncias realizadas pelos
usudrios do LNLS teve um continuo crescimento, contribuindo para formar uma nova
geracdo de pesquisadores das mais variadas dreas do conhecimento. Atualmente, as 16
linhas de luz em operacio no LNLS atendem anualmente aproximadamente 2300

usudrios que executam mais de 450 projetos de pesquisa.

O numero de equipamentos de grande porte que comegou a se multiplicar no entorno do
LNLS serviu para a nucleagdo do Laboratério Nacional de Biociéncias (LNBio),
inaugurado em 2001, do Laboratério Nacional de Ciéncia e Tecnologia do Bioetanol
(CTBE) aberto em 2010, e do recém inaugurado Laboratério Nacional de
Nanotecnologia (LNNano). Em de 2010 esse complexo de Laboratérios Nacionais
ganhou o nome de Centro Nacional de Pesquisa em Energia e Materiais (CNPEM). Para
os proximos anos, 0o CNPEM tem pela frente o desafio de projetar € construir uma nova
fonte de luz sincrotron de 3 geracdo, batizada com o nome de Sirius. Essa nova
instalacdo deve contar com um anel de armazenamento de elétrons de 3 GeV, podendo

comportar mais de 40 linhas de luz.

Com o objetivo de criar um canal direto de comunicacdo entre os usudrios, os cientistas
das linhas de luz e a direcdo do Laboratério, instituiram, em 2010, um Comité de
Usudrios do LNLS. Eleitos por seus pares e empossados em agosto de 2010 por
mandato de dois anos, o comité € constituido por sete membros titulares representantes
das areas de Biologia, Ciéncia Atomica e Molecular e Ciéncias dos Materiais, e um
representante da industria. Uma das atribui¢cdes do Comité de Usudrios € a organizagdo

da RAU.



A partir desta edi¢cdo, a RAU passa a ser organizada pelo Comité de Usuadrios e a focar
prioritariamente as pesquisas realizadas por usudrios e pesquisadores do LNLS.
Buscando aumentar a troca de informag¢des e melhorar as condi¢des de apresentacao dos
trabalhos, o nimero de sessdes orais e de pdsteres foi duplicado e, com isto, a duragio
da 22° RAU passou de 1% para 2 dias. Entre os 233 trabalhos inscritos, o comité
cientifico selecionou 50 para apresentacdo no formato oral. Para as quatro Palestras
Plendrias foram convidados especialistas renomados de diferentes areas, que abordario
aspectos relacionados a espectro microscopia com luz sincrotron, a novos algoritmos
para determinacdo de estrutura de proteinas e aos progressos recentes na andlise

estrutural de sistemas nanoscopicos e no estudo espectroscopico de catalisadores.

Nas Sessoes Temadticas, os usudrios terdo a oportunidade de interagir com os cientistas
das linhas de luz, conhecer as mais recentes atualizagdes da instrumentagdo, além de
obter informacdes quantitativas relevantes sobre o funcionamento dessas linhas e sobre
as caracteristicas dos acessdrios (antigos e novos) disponiveis para os usudrios. Além
disso, os coordenadores dessas sessOes convidaram alguns usudrios para abordar

aspectos técnicos relevantes para o continuo aperfeicoamento das linhas de luz.

Esperamos que as mudancas no formato da RAU criem um ambiente propicio a
participacdo de todos nos debates cientificos, bem como nas discussdes relacionadas aos
projetos de melhoria e ampliacdo da instrumentacdo disponivel para pesquisa cientifica

e tecnologica no LNLS.

Agradecemos aos membros do Comité Cientifico pelo empenho na analise dos resumos
submetidos, participagdo na elaboracdo da programacdo final e indicacdo dos
palestrantes convidados. Agradecemos também aos organizadores dos dois eventos
satélites: First School of SAXS Data Analysis & Workshop on Advanced X-ray
Spectroscopy Methods. Agradecemos ainda aos funciondrios da Central de Apoio e
Eventos, as dreas de Comunicacdo, Convénios, Projeto e Tecnologia da Informacgdo da
ABTLuS que, com afinco e competéncia, trabalharam durante meses para o bom
andamento da 22° RAU. Finalmente, agradecemos ao LNLS, CNPq, Capes, FAPESP,
CLAF e a PETROBRAS pelo apoio financeiro.

Comité de Usuarios



Orientagdes aos Participantes

Guidelines to Participants

Prezado Participante / Dear Participant

Seja bem-vindo a 22* Reunido Annual de Usudrios. O Comité Organizador pede sua
aten¢do para as informacdes abaixo.

Welcome to 22" LNLS Users Annual Meeting. Please, read carefully the following
instructions.

1. Credenciamento / Registration
O credenciamento no evento (retirada de material, crachds de identificacdo e assinaturas dos recibos para
agéncias de fomento - FAPESP/Capes/CNPq) serd no seguinte horario:
Registration at the event (identification badge, personal kit and signature on the receipt for the ones who
have financial support) will be done following the schedule bellow:
28/02, Terca-feira, das 8h as 18h / Thursday, 8AM to 6PM

2. Cracha de identificacao/ Identification Badge
O craché de identificacdo deve ser usado durante toda a reunido.
The identification badge must be used at all time during the meeting.

3. Sessoes / Sessions
As Comunicagdes Orais e Sessdes Temdticas ocorrerdo em diferentes salas do hotel Premium Norte:
Amadeus, 02, 05, 08 e 09 do Centro de Convengdes, conforme Programacao.
The Oral Communications and Thematic Session will be held in rooms: Amadeus, 02, 05, 08 e 09 at the
Convention Centre, Premium Norte Hotel.

4. Sessao de Posteres / Posters Session
A sessdo de posteres ocorrerd nos dias 28 e 29 de fevereiro. Seguem os hordrios para fixag@o e retirada
dos mesmos. The poster session will be on February 28" and 29", following the schedules for fixing and
dismantle:

Data Coordenacao Horario montagem Horario de retirada
Date Coordination Mounting Dismantle
28/fev — 18h as 19:30 Karim Dahmouche Das 8h as 12h 19:40
Feb 28"~ 6PM to 7h30PM 8AM to 12PM 7:40PM
29/fev — 10:10 as 11:40 Luis G. Martinez Das 8h as 9h Até 13h
Feb 29"710:10 to 11:40AM S8AM to 9AM till 1PM

A localizagdo onde o pdster deverd ser fixado estard sinalizada por etiquetas com a numeragdo
correspondente a pagina do resumo no Livro de Resumos.

Os organizadores da RAU nio se responsabilizam por qualquer perda ou dano do poster e também por
embalar, remover ou transportar o material.

The local where the poster must be fixed will be signaled by a tag with the corresponding page number of
the Abstract Book.

RAU staffs are not responsible for any loss or damage of your poster and also for packing, removing or
shipping it.




S. Hotel / Hotel
O hotel oferece desktops no Lobby para uso de héspedes e participantes da 22* RAU.
O uso do estacionamento estd disponivel durante a reunido — vagas limitadas.
The hotel offers desktop computer at the lobby for the use of guests and participants of the event. The
parking lot is available during the meeting.

6. Almoco / Lunch
Os almocos dos dias 28/02 e 29/02 serdo servidos no restaurante do hotel, a partir do hordrio indicado na
programacao.
Lunch will be served at the hotel restaurant, following the schedule in the program.

7. Coquetel / Cocktail
Dia 28/02, terca-feira / Thursday 28™
Serd oferecido um coquetel de confraternizag@o durante a sessdo de poster.
On February 28", a cocktail will be served with the poster session.

8. Seguranca / Security
Pedimos a todos que fiquem atentos a seguranca de seus objetos pessoais de valor. O CNPEM e o Hotel
Premium Norte nio poderdo se responsabilizar pela segurancga de tais objetos.
Please, pay attention at your personal belongings. CNPEM and Premium Norte Hotel cannot be
responsible for the safety of such objects.

O Comité de Organizacio deseja a todos os participantes uma agradavel e produtiva reuniio.
The Organization wishes all participants a pleasant and productive meeting.




Agenda, 28 de Fevereiro

08:00 - 09:00
09:00 - 09:15
Sala Amadeus

09:15 - 09:45
Sala Amadeus

09:45 -10:15
Sala Amadeus

10:15 - 10:20
10:20 - 10:40
10:40 - 11:40
Sala Amadeus

11:40 - 12:40
Sala Amadeus

12:40 - 14:00
14:00 - 15:00
15:00 - 16:40
16:40 - 17:00
17:00 - 18:00
18:00 - 19:30

Recepcao / Inscricoes
Abertura

Antonio José Roque da Silva
Diretor LNLS

Status e Perspectivas do LNLS
Yves Petroff

Diretor Cientifico LNLS

Projeto Sirius

Antonio Ricardo Droher Rodrigues
Coordenador Projeto Sirius

Foto Oficial

Café

Plenaria I

Maria C. Asensio (Synchrotron SOLEIL, France)
Nano-ARPES at Synchrotron SOLEIL: A new concept in scanning
photoelectron microscopy.

Plenaria 11

Yang Zhang (Univ. of Michigan, USA)

Genome-wide protein structure prediction and structure-based function
annotations.

Almoco

Sessoes Tematicas I
Comunicacoes Orais I
Café

Sessoes Tematicas 11
Sessao Poster I e Coquetel



Agenda, 29 de Fevereiro

08:30 - 10:10
10:10 - 11:40
11:40 - 12:40
Sala Amadeus

12:40 - 14:00
14:00 - 15:00
Sala Amadeus

15:00 - 15:30
Sala Amadeus

15:30 - 16:00
Sala Amadeus

16:00 - 16h30
Sala Amadeus

Comunicacoes Orais 11

Sessao Poster II e Café

Plenaria 111

Andrea E. Russel (Univ. of Southampton, UK)

In situ characterisation of Pd@Pt core-shell ORR catalysts: the effects of
shell structure on stability.

Almoco

Plenaria IV

Greg Beaucage (Univ. of Cincinnati, USA)

Quantification of branched structures using small-angle x-ray and
néutron scattering.

Parcerias LNNano / LNLS

Fernando Galembeck

Diretor LNNano

Articulacio entre os Laboratérios do CNPEM
Carlos Alberto Aragao de Carvalho Filho
Diretor Geral ABTLuS

Mesa Redonda
Avaliacdes e Discussoes com o Comité de Usuarios do LNLS



Comunicagdes Orais, 28 de Fevereiro

Sessao 1

Chairperson:

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

Sessao 2

Chairperson:

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

Biologia Estrutural
Sala Amadeus
Rodrigo Villares Portugal
Assessment of Escherichia coli Selenophosphate Synthetase oligomeric states by
analytical ultracentrifugation and small angle X-ray scattering

Ivan Rosa Silva (pag. 13)

Crystal structure of importin-a complexed with a classic nuclear localization
sequence obtained by oriented peptide library screening

Agnes Alessandra Sekijima Takeda (pag. 4)

Structure of Dioclea virgata lectin: relations between carbohydrate binding site
and nitric oxide production

Plinio Delatorre (pag. 6)

Influence of membrane compositon on its flexibility

Barbara Bianca Gerbelli (pag. 10)

Cloning, expression, purification and initial crystallographic studies of UbiG: a
methyltransferase involved in Ubiquinone biosynthesis in Escherichia coli
Mariana Amalia Figueiredo Costa (pag. 21)

Propriedades Estruturais, Eletronicas e Magnéticas de Sélidos

Sala 2

Valmor Roberto Mastelaro

Speciation of metals in a nanostructured iron-cobaltite mixed conductor used for
SOFC design

Analia Leticia Soldati (pag. 165)

Study of the influence of reduction agents in the Eu reduction in the BaAl,O, host
Marcos Vinicius dos Santos Rezende (pag. 177)

Effects of temperature and chemical environment in the electronic properties of
Pt/C and PtRu/C electrocatalysts

Edson Antonio Ticianelli (pag. 187)

Local structure of Pb(Fe,,Nb,,,)O; and Pb(Fe,;W,3),.xTi,0; multiferroic materials
probed by X-ray absorption spectroscopy

Alexandre Mesquita (pag. 159)

Structural characterization of ternary compounds based in rare earth oxides using
x-ray spectroscopy, Rutherford backscattering and scanning electron microscopy

Danilo Roque Huanca (pag 244)



Sessdo 3

Chairperson:

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

Sessdo 4

Chairperson:

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

Superficies, Interfaces e Nanossistemas
Sala 5

Maria Luiza Miranda Rocco

A dispersive XANES and XRD investigation of the reducibility and crystallization
processes of iron oxides promoted by gold

Juan Carlos Fierro-Gonzalez (pag. 210)

Epitaxial graphene on SiC(0001): a photoelectron diffraction (XPD) study

Luis Henrique de Lima (pag. 241)

Reciprocal space maps of thin layers of CdTe / Si - The effect of growth
temperature and thickness

Joelma Oliveira Mello (pag. 229)

Understanding the stability of cobalt supported catalysts during ethanol reforming
as addressed by in situ XAFS analysis

Cicero Naves de Avila Neto (pag. 228)

Room temperature observation of orbital momentum enhancement of Co/Au(110)
by XMCD

Rogerio Magalhaes Paniago (pag. 227)

Ciéncia Atomica
Sala 8

Danilo de Paiva Almeida

Photoexcitation, photoionization and photofragmentation studies on pyrosulfuryl
chloride, (C1SO,),0, between 12 and 300 eV
Rosana Mariel Romano (pag. 67)

Photoabsorption and time-of-flight mass spectroscopy for gas-phase trimethyl
phosphate following valence shell excitation

Manoel Gustavo Petrucelli Homem (pag. 62)

Fragmentation and desorption from condensed alcohols due to soft X-rays:
Relevance to solid state astrochemistry

Guilherme Camelier Almeida (pag. 50)

Interacdo da radiacdo estelar com moléculas congeladas na superficie de grios de
poeira

Thiago Monfredini (pag. 66)

Photostability of Glycine to Lyman o radiation

Ana Moénica Ferreira da Silva Napole Rodrigues (pag. 52)



Sessdao 5

Chairperson:
15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

Materiais Estruturais e Aplicacoes na Industria
Sala 9

Alvaro Saavedra

Luminescéncia excitada por raios X do SrAl,O, dopado com Eu e Dy
Claudiane dos Santos (pag. 107)

Theoretical and experimental investigation of the disordered quaternary oxide
CoMo,sW, 50,

Yordy Enrique Licea Fonseca (pag. 105)

Phase characterization of recycled Zircaloy

Luis Gallego Martinez (pag. 100)

Local structure of SrTi, xFexO; nanocubes analyzed by XAS technique

Luis Fernando da Silva (pag. 99)

Investigacdo da ativagdo de catalisadores de Ni ou Ni-Co suportados em alumina
modificados com Zn por XANES in situ.

Daniela Coelho Oliveira (pag. 117)

Comunicagdes Orais, 29 de Fevereiro

Geociéncia, Meio-ambiente e Aplicacoes em Materiais Biologicos

Sessao 1

Chairperson:

08:30-08:50

08:50-09:10

09:10-09:30

09:30-09:50

09:50-10:10

Sala Amadeus
Simone Coutinho Cardoso

Functional and Biophysical studies on four Ceratoplatanins from the fungus
Moniliophthora perniciosa, causal agent of the Witche's Broom Disease

Mario Ramos de Oliveira Barsottini (pag 43)

Bioacumulacion de As en larvas de sapo comun argentino (Rhinella arenarum)
expuestos cronicamente durante su desarrollo

Guillermina Azucena Bongiovanni (pag. 77)

Arsenic speciation by X-ray spectroscopy using resonant Raman scattering
Héctor Jorge Sanchez (pag. 76)

Determination and correlation of spatial distribution of trace elements in normal
and neoplastic breast tissues evaluated by y-XRF.

Marina Piacenti Silva (pag. 82)

Elemental content changes in Hemolymph of Rhodnius prolixus due to mercury
contamination: A study using SR-TXRF

Regina Cély Rodrigues Barroso (pag. 81)



Sessao 2

Chairperson:

08:30-08:50

08:50-09:10

09:10-09:30

09:30-09:50

09:50-10:10

Sessdo 3

Chairperson:

08:30-08:50

08:50-09:10

09:10-09:30

09:30-09:50

09:50-10:10

Matéria Mole e Fluidos Complexos
Sala 2
Marcia C. A. Fantini

Estudo da ordem de longo alcance e propriedades termodinamicas de multicamadas
de 4cidos fosfonicos pela técnica de difragdo de raios-x dispersiva em energia

Muriel de Pauli (pag. 91)

Unimolecular micelles and electrostatic nanoassemblies stemming from
hyperbranched polyethyleneimin

Agustin Silvio Picco (pag. 89)

Thermoplastic starch and poly(3-hydroxybutyrate-co-3-hydroxyvalerate)
bionanocomposites before and after prolonged storage

Karim Dahmouche (pag. 88)

SAXS as a tool to understand the phase behavior of ethoxylated complex salts
Ana Maria Percebom (pag. 93)

Structural investigations of sodium caseinate micelles in complex environments
Cristian Huck Iriart (pag. 92)

Superficies, Interfaces e Nanossistemas
Sala 5
Richard Landers

Surface functionalisation of polypropylene by inner-shell monochromatic
irradiation with mild oxygen flux

Rajajeyaganthan Ramanathan (pag. 213)

Formation of an extended CoSi, thin nanohexagons array coherently buried in
silicon single crystal

Félix Gregorio Requejo (pag. 247)

Evolugao estrutural de nanoparticulas Pt,;Pd,; sob condi¢des reacionais
Jocenir Boita (pag. 207)

Transi¢do sol-gel termorreversivel em sistemas a base de titania

Renata Ferreira Lins (pag. 242)

Study of depth-dependent local structures in thin films by grazing-incidence X-ray
absorption spectroscopy

Claudia Elena Rodriguez Torres (pag. 209)



Biologia Estrutural
Sessao 4 Sala 8

Chairperson: Ricardo Aparicio

08:30-08:50 Structural Studies of Schistosoma mansoni Adenylate Kinases
Ivo de Almeida Marques (pag. 14)
08:50-09:10 Self-Assembling of Amyloid-like Proteins

Elisa Morandé Sales (pag. 17)

The crystal structure of the hexameric purine nucleoside phosphorylase from

09:10-09:30 Bacillus subtilis in complex with adenosine
Priscila Oliveira Giuseppe (pag. 24)
Mitochondrial localization and structure-based phosphate activation mechanism of

09:30-09:50 Glutaminase C with implications for cancer metabolism
Amanda Petrina Scota Ferreira (pag. 18)
09:50-10:10 Microscopia eletronica de transmissao aplicada a biologia molecular estrutural

Rodrigo Villares Portugal (pag. 26)

Propriedades Estruturais, Eletronicas e Magnéticas de Sélidos
Sessao 5 Sala 9

Chairperson:  Fabio Furlan Ferreira

08:30-08:50 In situ XRD studies of the carburization process of tungsten carbides catalysts
Cristiane Barbieri Rodella (pag. 186)

X-ray multiple diffraction phenomenon in the evaluation of small structural
changes in a new single crystal used as optical bandpass filters

Claudio Marcio Rocha Remédios (pag. 170)

Phase stability and structural distortions of nanostructured iron-cobaltite mixed
conductor

08:50-09:10

09:10-09:30

Laura Cecilia Baqué (pag. 164)
Avaliacdo das transformagdes térmicas na estrutura porosa de espumas de alumina
a partir do monitoramento in situ por SAXS

Aline Ribeiro Passos (pag. 190)

Characterization of pharmaceutical polymorphs by means of X-ray powder
diffraction

09:30-09:50

09:50-10:10

Fabio Furlan Ferreira (pag. 192)



Sessoes Tematicas, 28 de Fevereiro

Sessdao Tematica I:

Sessdao 1A
Chairperson:
14:00 - 14:15
14:15 - 14:25

14:25 - 14:35

14:35 - 14:40

14:40 - 14:45
14:45 - 14:50

14:50 - 14:55

Sessdao Tematica I:

Sessiao 1B
Chairperson:
14:00-14:15
14:15- 14:30
14:-14-45

14:45-15:00

Sessdao Tematica I:

Sessao 1C
Chairperson:
14:00 - 14:15
14:15 - 14:30
14:30 - 14:45

14:45 - 15:00

Linhas de Luz XRD / XPD

Sala 02

Guinther Kellermann

Status e perspectivas das linhas de difracdo de raios X XRD1 e XRD2
do LNLS

Beatriz Leonila Diaz Moreno

Status e perspectivas da linha de Difragdao de P6 XPD do LNLS
Fabiano Yokaichiya

Linha de difracdo e espectroscopia (XDS)

Eduardo Granado Monteiro da Silva

Otimiza¢do das condi¢des de medidas de difrag@o de raios X em
policristais em modo de transmissao

Fabio Furlan Ferreira

High resolution X-ray Spectrometer

German Tirao

Time resolved experiments: choosing your bunch

Carlos Sato Baraldi Dias

Novas possibilidades da difracdo miltipla de raios X com radiagdo
sincrotron no LNLS

Lisandro Pavie Cardoso

Linhas de Luz TGM / SGM / PGM
Sala 05

Maria Luiza Rocco Duarte Pereira
Status e perspectivas da linha TGM
Paulo de Tarso Fonseca

Status e perspectivas da linha SGM
Flavio Garcia

Status e perspectivas da linha PGM
Julio Criginski Cezar

Comentadrios e discussdes

Linhas de Luz MX1 / MX2

Sala 08

Humberto D'Muniz Pereira

Biologia estrutural no Brasil: Quo Vadis?

Humberto D'Muniz Pereira

Linha de luz MX2: Automacdo, caracteristicas e perspectivas
Mario Murtakami

DO03B-MX1: Presente e futuro

André Ambrosio

Comentarios e discussoes



Sessao Tematica II:

Sessao 2A
Chairperson:
17:00 - 17:10
17:10 - 17:20
17h20 - 17h30
17h30 - 17h35

17h35 - 17h50

17h50 - 18h00

Sessao Tematica II:

Sessao 2B
Chairperson:
17:00 - 17:30

17:30 - 17:50

17h50 - 18h00

Sessao Tematica II:

Sessao 2C
Chairperson:
17:00 - 17:15

17:15-17:30

17:30 - 18:00

Linhas de Luz XAFS / DXAS

Sala 02

Félix G. Requejo

Grupo de linhas XAFS: status e perspectivas
Narcizo Marques de Souza Neto

XAFS1: status e perspectivas

Daniela Coelho

XAFS2: status e perspectivas

Santiago Figueroa

XAFS2: status e perspectivas

Narcizo Marques de Souza Neto
Descricao e perspectivas das linhas XAFS no SIRIUS
Narcizo Marques de Souza Neto
Discussoes Gerais

Linhas de Luz XRF

Sala 05

Guillermina Bongiovanni

Status, upgrading e apresentacdo de tltimos desenvolvimentos e
setups

Carlos A. Pérez

Inovagdes: obtencdo de imagens em 3D no LNLS

Ricardo T. Lopes

Discussdes sobre as perspectivas da linha XRF

Linhas de Luz SAXS1 / SAXS2

Sala 08

Aldo Craievich

Status, use and perspectives of SAXS beam lines

Harry Westfhal

Quantitative evaluation of relevant characteristics of SAXS1 and
SAXS2 beam lines

Mateus Cardoso e Leide Cavalcanti

Short communications submitted by users:

1. Design of a sample holder for SAXS measurements under static
magnetic field: Marcela B. Fernandez van Raap e P. Mendoza
Zélis

2. Instrumentation for SAXS studies of surfaces: Rafael G. Oliveira
3. A program for pre-analysis of data output from the Mar-CCD165
SAXS detector: Guinther Kellermann

4. SAXSTER: A Web Server for protein template recognition aided
by threading and small-angle X-ray scattering data: Marcelo
Augusto dos Reis, Ricardo Aparicio e Yang Zhang

5. Other communications and/or comments



Sessao Tematica II: Linhas de Luz SXS

Sessao 2D Sala 09

Chairperson: Jonder Morais
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Structural determination of Selenocysteine Synthase
Complex (SelA) of Escherichia coli.

Serrao, V.H.B', Manzine, LR!, Thiemann, O. H.!, Portugal, R. V.2, Bettini J.2,
and van Heel, M.3

! Universidade de Sao Paulo - Sao Carlos - Sdo Carlos SP Brazil

2 Laboratério Nacional de Luz Sincrotron - Campinas SP Brazil

3 Imperial College of Science, Technology and Medicine - South Kensington, London
United Kingdom

The biosynthesis of the 21th amino acid, Selenocysteine (Sec U), requires complex
enzymatic machinery composed in eubacteria of: Selenocysteine Synthase (SELA),
Selenocysteine Specific Elongation Factor (SELB), Selenophosphate Synthetase
(SELD) and a specific Selenocysteine Inserting tRNA (tRNAsec). The Selenocys-
teine residue is incorporated into a nascent protein at a UGA like stop codon
signaling as a Sec incorporation site by the presence of a Selenocysteine Insertion
Sequence (SECIS), embedding the UGA codon in the coding region in bacteria
and in a 3 UTR in archaea and eukarya. SELA plays a central role in this path-
way by modifying the Serine residue charged into the tRNAsec by Seryl-tRNA
Synthetase (SerRS) and converting it into Selenocysteine. This enzyme forms a
homodecameric complex that specifically recognizes and binds to Seryl-tRNAsec.
The specific interaction of SELA and its tRNA remains unclear. Our aim is the
structural investigation by Atomic Force Microscopy, Negative Staning and Cryo-
Eletronic Microscpy of Escherichia coli SELA and SELA-tRNAsec. Microscopy
datas determined dimensional parameters as maximum dimension, molecular mass
and radius of gyration. Recently study saw prospects of assuming one tRNA for
monomeric protein of SELA, the models of AFM and Cryo-Microscopy may help
to decide the number of tRNA interections of SELA.

Acknowledgements: Acknowledgements to Dr. Alexandre Cassago and Marcos Michel
Souza because resolve the problem about cloning and purification; Professor Luis Mauricio
T. R. Lima for the fluorescenses help and Dr. Humberto Pereira D’Muniz for the inter-
pretation of the structural and help of others works. This work was supported by CAPES
and FAPESP.



Crystal structure of importin-a complexed with a classic
nuclear localization sequence obtained by oriented peptide
library screening

Takeda, A. A. S.!, Yang, S. N. Y.2, Harris, J. M.2, Jans, D. A.%, Kobe, B.5, and
Fontes, M. R. M.t

! Universidade Estadual Paulista - Botucatu - Botucatu SP Brazil
2 University of Melbourne - Melbourne AU Australia

3 Queensland University of Technology - Brisbane Australia

4 Monash University - Clayton Australia

5 University of Queensland - Brisbane QU Australia

Importin-a (Impa) plays a role in the classical nuclear import pathway, binding to
cargo proteins with activities in the nucleus. Different Impa paralogs responsible
for specific cargos can be found in a single organism. The cargos contain nuclear
localization sequences (NLSs), which are characterized by one or two clusters of
basic amino acids (monopartite and bipartite NLSs, respectively). In this work we
present the crystal structure of Impa from M. musculus (residues 70-529, lacking
the autoinhibitory domain) bound to a NLS peptide (pepTM). The peptide corre-
sponds to the optimal sequence obtained by an oriented peptide library experiment
designed to probe the specificity of the major NLS binding site. The peptide library
used five degenerate positions and identified the sequence KKKRR as the optimal
sequence for binding to this site for mouse Impa (70-529). The protein was ob-
tained using an E. coli expression system and purified by affinity chromatography
followed by an ion exchange chromatography. A single crystal of Impa -pepTM
complex was grown by the hanging drop method. The data were collected using
the Synchrotron Radiation Source LNLS, Brazil and processed to 2.3. Molecular
replacement techniques were used to determine the crystal structure. Electron den-
sity corresponding to the peptide was present in both major and minor binding sites
The peptide is bound to Impea similar as the simian virus 40 (SV40) large tumour
(T)-antigen NLS. Binding assays confirmed that the peptide bound to Impa with
low nM affinities. This is the first time that structural information has been linked
to an oriented peptide library screening approach for importin-«; the results will
contribute to understanding of the sequence determinants of classical NLSs, and
may help identify as yet unidentified classical NLSs in novel proteins.

Acknowledgements: Supported by: FAPESP, CNPq .



Three-dimensional structure of lectin from Dioclea violacea
and comparative vasorelaxant effects with Dioclea rostrata

Rocha, B.A.M.!, Delatorre, P.2, Bezerra,M. J. B.!, Rodrigues, N.V.3, Pires,
A.F.3, Bezerra, G.A.!, Alencar, K. L. L.}, Nascimento, K. S.!, Naganao, C.S.!,
Marins, J.L.#, Sampaio, A.H.!, Assreuy, A.M.S.3, and Cavada, B.S.!

! Universidade Federal do Cears - Fortaleza CE Brazil

2 Universidade Federal da Paraiba - Jodo Pessoa PB Brazil
3 Universidade Estadual do Ceara - Fortaleza CE Brazil

4 Universidade Federal de Pelotas - Pelotas RS Brazil

Lectins are a structural heterogeneous group of proteins possessing at least one
non-catalytic domain that binds reversibly to a specific mono or oligosaccharide.
Diocleinae lectins exhibit glucose/mannose monosaccharide binding specificity and
studies of their chemical and physicochemical properties revealed a high degree of
identity in their amino acid sequences and three dimensional structures. This study
investigated structural /functional relationships between lectins obtained from Dio-
clea violacea (DVL) and Dioclea rostrata (DRL). The purified lectin (DVL) was
solubilized in 20 mM Tris-HCI pH 7.6 with 5 mM CaCly; and MnCly buffer and
incubated during one hour before the crystallization experiments with the ligand
X-Man (5-bromo-4-chloro-3-indolyl-a-D-mannose) at 3 mM. Crystals of DVL grew
in condition 33 of Crystal Screen I (4M Sodium formate) and belong to the or-
thorhombic space group 1222. The structure of DVL at 2.6 resolution was obtained
by molecular replacement using the coordinates of DRL (PDB code 2ZBJ), after
the last refinement the structure presented R factor of 0.23 and R free of 0.27. The
crystal structures reveal differences between them and could be related to relaxant
activity. The conformation of residues HIS51, HIS131 and GLU205 and others posi-
tioned at CRD lead to different lectin binding activities. In fact, the pocket in DVL
is small and deep and promotes weak interaction with carbohydrates, while DRL
pocket is large and shallow, allowing strong interaction between CRD and sugars.
This can explain why DVL and DRL elicited different degrees of aorta relaxation
showing maximal effects of 43 % and 96 %, respectively.

Acknowledgements: This work was supported by CNPq and CAPES. We would like to
ackowledge Dr. Karl Gruber for you contributions to this work.



Structure of Dioclea virgata lectin: relations between
carbohydrate binding site and nitric oxide production

Delatorre, P.!, Nébrega,R.B.2, Rocha, B.A.M.2, Gadelha, C. A. A.!,
Santi-Gadelha, T.!, Pires, A.F.3, Assreuy, A.M.S.3, Nascimento, K. S.2, Naganao,
C.S.2, Sampaio, A.H.2, and Cavada, B.S.2
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Lectins are proteins/glycoproteins with at least one noncatalytic domain binding
reversibly to specific monosaccharides or oligosaccharides. By binding to carbohy-
drate moieties on the cell surface, lectins participate in a range of cellular processes
without changing the properties of the carbohydrates involved. The lectin of Dio-
clea virgata (DvirL), both native and complexed with X-man, was submitted to
X-ray diffraction analysis and the crystal structure was compared to that of other
Diocleinae lectins in order to better understand differences in biological proper-
ties, especially with regard to the ability of lectins to induce nitric oxide (NO)
production. The DvirLl diffraction analysis revealed that both the native crystal
and the X-Man-complexed form are orthorhombic and belong to space group 1222.
The cell parameters were: a=65.4 , b=86.6 and ¢=90.2 (native structure), and
a=61.89 , b=87.67 and ¢=88.78 (X-Man-complexed structure). An association
was observed between the volume of the carbohydrate recognition domain (CRD),
the ability to induce NO production and the relative positions of Tyrl2, Arg228
and Leu99. Thus, differences in biological activity induced by Diocleinae lectins are
related to the configuration of amino acid residues in the carbohydrate binding site
and to the structural conformation of subsequent regions capable of influencing
site-ligand interactions. In conclusion, the ability of Diocleinae lectins to induce
NO production depends on CRD configuration.

Acknowledgements: This work was supported by CNPq and CAPES.



Interaction Indole-3-Acetic Acid TAA with lectin Canavalia
maritima seeds reveal new function of lectins in plant

physiology

SILVA FILHO, J. C.!, TEIXEIRA, C. S.2, Santi-Gadelha, T.!, Rocha, B.A.M.2,
Nébrega,R.B.2, Gadelha, C. A. A.', Alencar, K. L. L.2, Cavada, B.S.2, and
Delatorre, P.!

1 Universidade Federal da Parafba - Jodao Pessoa PB Brazil
2 Universidade Federal do Cears - Fortaleza CE Brazil

Lectins are a class of proteins of non-immune origin characterized by its capabil-
ity in interacts specifically and reversibly to mono and oligosaccharides. In plant
several possible roles have been suggested including their function in seed matu-
ration, cell wall assembly, defense mechanisms, or rhizobial nodulation of legume
roots. Nearly all application and proposed of the plant lectins are based on their
specific carbohydrate binding. However, it has been reported that lectins from
legumes, might interact with other molecules, such as non proteic amino acids and
hydrophobic compounds. This study show the first the crystal structure based on
molecular replacement of the Canavalia maritima (CML) complexed with TAA cor-
related with possible role in plant development. Purified CML was dissolved in 20
mMTrisHCI pH 7.6 containing 5 mM IAA, the suitable co-crystals from CML-IAA
complex grew in condition 4 of screen I (0.1 M TrisHCI pH 8.5 and 2.0 M am-
monium sulfate). This crystal belong to the orthorhombic space group 1222 with
unit-cell parameters a = 67.1 ; b = 70.7 , ¢ = 97.7 | The structure was refined at 2.1
of resolution to a final R factor of 20.63 % and an R free of 22.54 %. To check the
relative position of the TAA molecule in relation to the biological assemble of the
CML, the tetrameric structure was generate by crystallographic symmetry. TAA
molecules are positioned in the central cavity. The IAA is stabilized by interacting
through hydrogen bounds and Van der Waals forces with the amino acids residues
Ser 108 and Asnl131, and two water molecules. The hydrophilic interactions occur
between TAA and side chains of Ser 108, Asn131 and water molecules 26 and 31
by H-bonds. The OG oxygen from Ser108 display H-bonds with O2 and O3 oxy-
gen atoms from [AA, 3.1 and 2.8 respectively. The tetrameric structure of CML
complexed with TAA revels which this protein can act during the seedling in plant
development.

Acknowledgements: This work was supported by CNPq and CAPES.



Structural and Biophysical Studies with the MjTX-I, a
Lys49-Phospholipase A; Homologue From Bothrops moojeni
Venom

Salvador, G. H. M.', Fernandes, C.A.H.!, Marchi-Salvador, D. P.2, Fernandez,
R.M.!, Soares, A. M.3, Oliveira, C. L. P%, and Fontes, M. R. M.!
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Phospholipases Ay (PLAj) are small proteins found in a great diversity of organ-
isms and belong to a superfamily of proteins involved in many important phar-
macological processes, such as neurotoxicity, myotoxicity, platelet aggregation, and
anticoagulant activity. Ophidic accidents caused by snakes from Bothrops genus are
not efficiently neutralized by conventional serum therapy, and then detailed studies
with this class of proteins may be very important to supplement this conventional
therapy. Miotoxin-I (MjTX-I) is a basic Lys49-PLAs, isolated from Bothrops moo-
jeni snake venom, which induces a drastic local myonecrosis. Crystal structure
of MjTX-I shows four molecules in the asymmetric unit, an unusually oligomeric
conformation for snake venom Lys49-PLAss. However, bioinformatic techniques
indicate a dimer as the biological oligomeric conformation. To get additional infor-
mation of its biological conformation, we also performed Dynamic Light Scattering,
Size Exclusion Chromatography and Small Angle X-ray Scattering experiments.
These techniques showed a monomer as the most probable biological conforma-
tion in water; however small changes in pH and ionic strength result in different
oligomeric assemblies. These novel informations for Lys49-PLAgs may result in
important conclusions for this intriguing class of toxins.

Acknowledgements: This work was supported by FAPESP, CNPq and LNLS.



BASES ESTRUTURAIS DO TRANSPORTE NUCLEAR
DAS PROTEINAS KU70 E KUS0O MEDIADAS PELA
IMPORTINA-«

Takeda, A. A. S.!, Barros, A.C.', Chiung-Wen Chang?, Kobe, B.2, and Fontes,
M. R. M.!

! Universidade Estadual Paulista - Botucatu - Botucatu SP Brazil
2 University of Queensland - Brisbane QU Australia

O heterodimero Ku é um importante componente do sistema de reparo de DNA
em eucariotos, especificamente do mecanismo de reparo de DNA por juncao de
terminais ndo homologos (NHEJ). As protefnas Ku70 e Ku80 compoem esse het-
erodimero e sao responsaveis por manter a dupla fita de DNA unida, permitindo a
atuacao de outras proteinas no processo de reparo. A estrutura do heterodimero Ku
foi elucidada por cristalografia, porém pouco se sabe a respeito do processo de im-
portacao nuclear desses componentes. Ambas proteinas apresentam sequéncias de
localizagao nuclear (NLS) conservadas e estudos identificaram as NLS das proteinas
Ku70 e Ku80 como sequéncias bipartida e monopartida, respectivamente. Compara-
dos aos outros NLS cléssicos, Koike e colaboradores sugeriram o NLS da Ku70 como
uma variante de NLS bipartida por apresentar menos residuos basicos que as NLS
cléssicas, embora toda sua extensao seja essencial para o processo de importacao
nuclear pela via cldssica de importagao nuclear, mediada pelas importinas « (Impa)
e §. Para determinar as bases estruturais do reconhecimento das proteinas Ku70
e Ku80 pela Impq, elucidamos as estrutura dos complexos Impa com peptideos
NLS correspondentes aos das proteinas Ku70 e Ku80. Nesse trabalho foi realizada
a expressao e purificacdo da Impa (Impa) truncada (aminoédcidos 70-529) de Mus
musculus bem como a co-cristalizacao com os peptideos NLS das proteinas Ku70
e Ku80, respectivamente. Dados de difracao de raios X foram coletados em com-
primento de onda de 1,43 no Laboratério Nacional de Luz Sincrotron (Campinas,
Brasil) e processados a 2,6 e 2,3 de resolugdo, respectivamente. Os cristais eram
isomorfos ao cristal da Impa nativa e estruturas foram resolvidas pelo método
de sintese de Fourier partindo da estrutura do complexo Impa NIN2 NLS (PDB
ID 1PJN) como modelo inicial. Resultados obtidos das estruturas finais dos com-
plexos Impa-Ku70NLS e Impa-Ku80NLS demonstraram claramente que ambas as
sequéncias NLS sao monopartidas, indicando que é possivel a importagao nuclear,
pela via classica, das Ku70 e Ku80 de maneira independente. Foi demonstrado
também que a Ku70 tem mais alta afinidade pela Impa do que a Ku80, dado este
consistente pelo maior nimero de interagoes do N-terminal mais longo da Ku70 em
relagao a Ku80.

Acknowledgements:



Influence of membrane compositon on its flexibility

Gerbelli, B. B.!, Teixeira da Silva, E.R.!, Oliveira, C. L. P!, and Oliveira, E. A.!

Universidade de Sao Paulo - Sao Paulo - Sao Paulo SP Brazil

Lamellar phases and vesicles composed of lipids have been used as model systems
to investigate biological process related to cell membrane as well as promising car-
riers for drugs and gene therapy. The composition of the membrane determines
its three dimensional shape and its properties such as rigidity and compressibility
which play an important role on membrane fusion, protein adhesion, interactions
between proteins, etc. We present systematic study of a lamellar system composed
mainly of lecithin which is a biocompatible phospholipid and simusol, which is
a mixture of fatty acids that acts as a cosurfactant introducing flexibility to the
membrane. Using X ray scattering we determine the lamellar periodicity as a func-
tion of the hydration for different formulations of the membrane; ranging from
100 % to 50 % mass fraction of lecithin. The X-ray spectra are fitted using a 4
Gaussian model [1]that allows us to determine the lamellar periodicity and the
Caillé parameter [2]. The ideal swelling law relating the membrane volume fraction
(¢ m) to the lamellar periodicity (D) is given by ¢ ,,=8 /D, where 6 ,, is the
thickness membrane, however, when steric interactions are dominant with respect
to electrostatic and van der Waals interactions, deviations from this behavior are
expected [3]. We present experimental data illustrating the swelling behavior for
the membrane compositions and the respective behavior of the hydration limit,
membrane Luzzati [4], of the Caillé parameter and qualitative interpretation of the
interaction forces the systems studying the parameter membrane square amplitude
fluctuation[5].

[1] Private communication with Prof. Dr. Cristiano Luis Pinto de Oliveira.

[2] Caille A. et all, Acad. Sci. Paris B274 (1972) 891.

[3] E. Kurtisovski et all, PRL 98, 258103 (2007).

[4] Nagle et all, Curr Opin Struct Biol. 2000 Aug;10(4):474-80.

[5] H. I. Petrache. Structure and interactions of fluid phospholipids bilayers mea-
sured by high resolution X-ray scattering. PhD thesis, Carnegie Mellon University,
1998.

Acknowledgements: This work was supported by Capes and INCTFCx
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Avaliagao das Modificagoes Estruturais em PLA2s Induzidas
por Cimentos Dentarios Através do Espalhamento de Raios
X a Baixos Angulos

santos, D. A.1, Lopes, M. B.2, Soares, V.C.G.?, Toyama MH?3, and Santos, M.L.!

! Universidade Federal de Sergipe - Itabaiana SE Brazil
2 Universidade Norte do Parand - Londrina PR Brazil
3 Universidade Estadual de Campinas - Campinas SP Brazil

Fosfolipases A2 (PLA2s) sdao importantes enzimas que desempenham papel-chave
em diversos processos celulares. PLA2s secretdrias, obtidas de venenos de serpentes,
tem sido utilizadas como proteinas modelo no estudo de processos inflamatérios
in vitro, inclusive pela possibilidade de provocar necrose pulpar induzida por ci-
mentos dentarios (Lopes M.B., et al. Braz Oral Res 2011;25:210). Neste sentido,
procuramos avaliar o efeito das modificagoes estruturais induzidas pelo mineral
tridéxido agregado (MTA), componente majoritario de cimentos dentérios, sobre a
estrutura de uma fosfolipase A2 de Bothrops pirajai (proteina modelo). Para isso,
dados de Espalhamento de Raios X & Baixos Angulos (SAXS) foram coletados na
linha D11A-SAXS1 para a proteina modelo nativa e apds o tratamento com o MTA
e hidréxido de cdlcio (usado como controle). Os dados foram processados com o
programa Fit2D e outros softwares do pacote ATSAS. As andlises preliminares dos
dados nao demonstraram grandes modificagoes nos valores de Rg, porém nitidas
modificagoes em distancias em torno de 5 foram observadas nas fungoes pR apds
o tratamento da PLA2 com Ca?* e MTA. Os formatos das funcdes de distribuicao
de distancia indicam uma configuracdo alongada para o provavel dimero sugerido
pelas andlises com o programa SAXS MoW, assim como j4 foi observado em tra-
balhos anteriores (Santos M.L., et al. Molecules 2011;16:738). Os modelos de baixa
resolucao estao atualmente em construgao e serao importantes para a identificagao
das provéaveis modificagoes estruturais induzidas pelo MTA.

Acknowledgements: Pelo apoio técnico e financeiro do LNLS para a realizacio das me-
didas.
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PREPARACAO E CARACTERIZAQAO ESTRUTURAL
DE SISTEMAS DE VESICULAS CONSTITUIDOS POR
LIPIDIOS NEUTROS

Oseliero, P. L.}, Gerbelli, B. B.!, and Oliveira, C. L. P!

Universidade de Sao Paulo - Sao Paulo - Sdo Paulo SP Brazil

Membranas lipidicas sao um dos principais constituintes de sistemas biologicos. Sao
responsaveis, por exemplo, pela interface e compartimentacao das células sendo
também encontradas em dispositivos celulares importantes como o Complexo de
Golgi e mitocondrias. Neste sentido, o estudo das propriedades fisicas de mem-
branas pode permitir a compreensao tanto de sua funcionalidade quanto o en-
tendimento de diversos processos bioldgicos. Devido ao fato de membranas reais
serem extremamente complexas, faz-se necessario realizar os estudos nas chamadas
"membranas modelo”, que nada mais sao que membranas mais simples e cuja
preparacao pode ser controlada. Um dos lipidios mais utilizados para este tipo de
aplicacao é a fosfatidil colina (PC) que em certas condigdes pode formar vesiculas
unilamelares, similares as membranas citoplasmaéticas. Em experimentos recentes
obtivemos a indicacado de que em regime diluido (~0.5 a 2.5%, concentragao em
massa), sistemas constituidos por lipidio (PC) e Simulsol & (na propor¢ao 70/30,
respectivamente) e dgua apresentam formagcao de vesiculas unilamelares [1]. Real-
izando experimentos de espalhamento dindmico de luz (DLS) constatamos que as
amostras apresentaram alta polidispersidade de tamanho, variando de ~50 nm até
~2000 nm. Neste trabalho objetivamos a obtencao de protocolos de preparagao de
vesiculas com baixa polidispersidade, o controle do seu didmetro e também o desen-
volvimento de ferramentas para analise dos dados obtidos. Para a preparagao das
amostras foi usada a técnica de filme fino seguida da técnica de extrusao [2] . Para
a caracterizacao do sistema extrusado usamos as técnicas de DLS e espalhamento
de raios X a baixo angulo (SAXS). A partir da andlise dos dados experimentais foi
possivel encontrar os parametros estruturais das vesiculas obtidas como, por ex-
emplo, dimensoes, polidispersidade e perfil de densidade eletronica. Estes estudos
iniciais servem de base para uma caracterizacao sisteméatica deste sistema de mem-
branas modelo, variando, por exemplo, a temperatura, forga i6nica, entre outros
parametros, permitindo sua correlagao com outras técnicas experimentais.

1- Oliveira CLP et al, submetido para o Activity Report do LNLS 2011.
2- Ting F. Zhu et al, Preparation of Large Monodisperse Vesicles, PlosOne, vol 4,
issue 4, 2004.

Acknowledgements: Agradecemos as agéncias CNPq, FAPESP e INCTFCx.
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Assessment of Escherichia coli Selenophosphate Synthetase
oligomeric states by analytical ultracentrifugation and small
angle X-ray scattering

Silva, I. R.!, Faim, F. M.!, Oliveira Neto M.!, Borges, J.C.2, and Thiemann, O.
H.!

! Universidade de Sao Paulo - Sao Carlos - Sao Carlos SP Brazil
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Selenium is an essential micronutrient for many organisms and is present in
selenium-containing proteins as selenocysteine (Sec) and RNAs as selenouridine.
Specific selenium incorporation into selenoproteins and RNAs requires the gener-
ation of a biologically active selenium donor compound, selenophosphate, which
is produced from the activation of selenide with adenosine 5-triphosphate (ATP)
in a reaction catalyzed by Selenophosphate Synthetase (SELD). Therefore, SELD
is a key enzyme of the selenium pathway in the cell. The FEscherichia coli SELD
open reading frame was cloned into pET28a (Novagen) expression vector and the
recombinant protein was over expressed in Escherichia coli BL21(DE3) strain. In
order to purify the protein, we used metal-chelate affinity chromatography followed
by a gel filtration step. Analytical Ultracentrifugation (AUC) and Small Angle X-
ray Scattering (SAXS) were employed to study the oligomeric states of the soluble
protein. The results of AUC revealed dimer-tetramer and tetramer-octamer equi-
librium at low concentrations of protein, with dissociation constants of 70 2 and
560 40 M, respectively. Moreover, the SAXS results pointed the oligomeric state
of the protein at higher concentrations as predominantly dimeric and the p(r) and
the SAXS envelope revealed the SELD as elongated. We also performed initial
crystallization trials with protein samples at 7 mg/ml in 96-well sitting-drop crys-
tallization plates at room temperature using a crystallization robot. Needle crystals
appeared after some days. X-ray diffraction for these crystals were tested in the
MX2 beamline at the Brazilian Synchrotron Laboratory (LNLS Campinas). We
are now working to improve these crystals in order to obtain suitable crystals for
structure determination.

Acknowledgements: We wish to thank LNLS and LNBio for technical support. This work
has been supported by FAPESP, CNPq and CAPES.
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Structural Studies of Schistosoma mansoni Adenylate
Kinases

Marques, I. A.!, Pereira, H.M?2, and Garrat, R. C.2

1 Universidade Federal de Goids - Goiania GO Brazil
2 Universidade de Sdo Paulo - Sao Carlos - Sdo Carlos SP Brazil

Parasitic diseases are a major cause of death in developing countries, however re-
ceive little or no attention from pharmaceutical companies for the development
of novel therapies. In this respect, the Center for Structural Molecular Biology
(CBME) of the Institute of Physics of Sao Carlos (IFSC / USP) has developed ex-
pertise in all stages of the development of active compounds against target enzymes
from parasitic diseases. The present work focuses on the adenylate kinase enzymes
(ADK’s) from Schistosoma mansoni. These enzymes are widely distributed and
catalyze the reaction of phosphoryl exchange between nucleotides in the reaction
2ADP to ATP 4+ AMP, which is critical for the cells life cycle. Due to the par-
ticular property of the reaction catalyzed, the ADK’s are recognized as reporters
of the cells energetic state, translating small changes in the balance between ATP
and ADP into a large change in concentration of AMP. The genome of S. mansoni
was recently sequenced by the Sanger Center in England. On performing searches
for genes encoding adenylate kinases we found two such genes. The corresponding
gene products were named ADK1 (197 residues) and ADK2 (239 residues), and
the two sequences share only 28 percent identity. Both have been cloned into the
pET-28a(+)vector, expressed in E. coli and purified. Preliminary tests of activity
have been performed only for ADK1 showing it to be catalytically active. Crys-
tallization trials were performed for both proteins and thus far, crystals of ADK1
have been obtained which diffract to 2.05 at the LNLS beamline MX2 and the
structure solved by molecular replacement. Understanding, at the atomic level, the
function of these enzymes may help in the development of specific inhibitors and
may provide tools for developing diagnostic tests for schistosomiasis.
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The cys regulon of Xanthomonas citri

Moutran, A.! and Balan, A.!

Laboratério Nacional de Biociéncias - Brazil

In Escherichia coli, genes involved in metabolic pathway of sulfate and sulfonate
compounds are clustered in a cys regulon, which includes three ABC transport sys-
tem (operons: sbpcysWUA; ssuABC and tauABC), thirteen genes involved in the
sulfur reduction (ssuDE; tauD and cysDNCHIJGK) and two regulatory proteins
that belong to LysR transcription family: CysB and Cbl. Notably, a search and
comparative analysis of these genes in the genomes of the citrus pathogen Xan-
thomonas citri and other phylogenetically related Xanthomonas species revealed
the presence of genes involved with alkanesulfonate, sulfate ester and taurine, only
in X. citri, suggesting that proteins from this regulon might be associated with
pathogenicity in citrus. Using the molecular modeling associated with a system
biology view, we modeled all the protein structures of the X. citri cys regulon
as well as characterized the important residues forming the putative active sites.
Comparison with orthologs from different microorganisms was made in order to get
a phylogenetic relationships. We showed that proteins that are responsible for the
affinity and specificity of the alkanesulfonate, sulfate and taurine transport systems
conserved the residues involved in the sulfate coordination but are organized in dif-
ferent branches in evolution. Inside these phylogenetic branches, proteins involved
in the sulfate transporter are highly conserved when compared to the others. More-
over, we identified that the taurine-binding protein (TauA) of the X. citri belongs
to a different evolutionary branch from that one that described for E. coli. These
differences were also noticed for components of the tau operon, including a putative
new regulator. The function and mechanism of action of each protein is discussed
in order to bring light for the sulfur assimilation processes and their importance
for X. citri physiology.
key words: cys regulon, Xanthomonas citri, molecular modeling, phylogeny
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The weathervane model, a functional and structural
organization of the two-component alkanesulfonate
oxidoreductase SsuD from Xanthomonas citri

Pegos, V.R.!, Oliveira,P.S.L.2, and Balan, A.?

! Universidade Estadual de Campinas - Campinas SP Brazil
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In Xanthomonas citri, the phytopathogen responsible for the canker citrus disease,
we identified in the ssud BCDE operon, genes encoding the alkanesulfonate ABC
transporter as well as the two enzymes responsible for oxidoreduction of the re-
spective substrates. SsuD and SsuE proteins represent a two-component system
that can be assigned to the group of FMNH; -dependent monooxygenases. How-
ever, despite of the biochemical information about SsuD and SsuE orthologs from
Escherichia coli, there is no structural information of how the two proteins work
together. In this work, we used ultracentrifugation, SAXS data and molecular mod-
eling to construct a structural/functional model, which consists of eight molecules
organized in a weathervane shape. Through this model, SsuD ligand-binding site
for NADPH, and FMN substrates is clearly exposed, in a way that might allow
the protein-protein interactions with SsuE. Moreover, based on molecular dynamics
simulations of SsuD in apo state, docked with NADPHs, FMN or both substrates,
we characterized the residues of the pocket, the mechanism of substrate interaction
and transfer of electrons from NADPH, to FMN. This is the first report that links
functional and biochemical data with structural analyses.
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Self-Assembling of Amyloid-like Proteins

Sales, E.M.!, Damalio, J.C.P.2, Barbosa, L.R.S.!, Spinozzi, F.?, Mariani, P.3,
Aratijo, A.P.U.2, and Itri, R.!

! Universidade de Sao Paulo - Sdo Paulo - Sdo Paulo SP Brazil
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3 Universita Politecnica delle Marche - Ancona Italy

Septins are proteins from the GTP-binding family and participate in cell division
cycle performing functions such as secretion and cytoskeletal division. They can
also be found in neurodegenerative conditions as Alzheimers and Parkinsons dis-
eases, forming highly organized fiber-like aggregates known as amyloids. In this
work, we used small angle x-ray scattering (SAXS) to investigate the formation
and time evolution of septins aggregates under the influence of temperature and
concentration.

The SAXS measurements were performed with the GTPase domain of human
Septin 2 (SEPT2G) at 0.5 and 1 mg/mL and temperatures between 4 and 45° C.
At 0.5 mg/mL and 4°C, the protein self-aggregates as a dimer, being stable over
one hour of observation. When the temperature was increased to 15° C, the results
demonstrate that cylinder-like aggregates are formed and coexist with some dimer
population and a small amount of larger aggregates. However, the number of very
large aggregates increases with time concomitantly with the decrease of cylinder
amount in the solution. At 37°C cylinder-like aggregates are not longer present in
solution, whereas a significant amount of dimers decreases from 50% to 20% in less
than 1 hour. At 45°C such an effect is even more accentuated: the percentage of
dimers is only 6% in solution into a favor of 94% of very larger aggregates.

When we analyze the protein at 1 mg/mL, at 4°C cylinder-like aggregates
(36 nm-long and 12 nm-cross section) are already formed, coexisting with dimers
and, as occurred for lower concentration, the two populations remained unchanged
over one hour of observation. Out results also indicate that the dimensions of
these cylinders increase with the concentration and the percentage of cylinders and
larger aggregates are higher than those found for 0.5 mg/mL. In conclusion, our
results showed the coexistence of dimers of SEPT2G with small fibers and larger
aggregates in solution that evolve not only with concentration and temperature
but also with time.

Acknowledgements: This work is supported by FAPESP and CNPq.
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Mitochondrial localization and structure-based phosphate
activation mechanism of Glutaminase C with implications
for cancer metabolism
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Glutamine is an essential nutrient for cancer cell proliferation, especially in the
context of citric acid cycle anaplerosis. In this manuscript we present results that
collectively demonstrate that, of the three major mammalian glutaminases identi-
fied to date, the lesser studied splice variant of the gene gls, known as Glutaminase
C (GACQ), is important for tumor metabolism. We show that, although levels of
both the kidney-type isoforms are elevated in tumor versus normal tissues, GAC
is distinctly mitochondrial. GAC is also most responsive to the activator inorganic
phosphate, the content of which is supposedly higher in mitochondria subject to
hypoxia. Analysis of X-ray crystal structures of GAC in different bound states
suggests a mechanism that introduces the tetramerization-induced lifting of a gat-
ing loop as essential for the phosphate-dependent activation process. Surprisingly,
phosphate binds inside the catalytic pocket rather than at the oligomerization in-
terface. It also mediates substrate entry by competing with glutamate. A greater
tendency to oligomerize differentiates GAC from its alternatively spliced isoform
and the cycling of phosphate in and out of the active site distinguishes it from the
liver-type isozyme, which is known to be less dependent on this ion.

Acknowledgements: Aknowledgements: LNBio (LPP, LEC and Robolab), LNLS (beam-
lines W02B-MX2 and D01A-SAXS1) and FAPESP (for financial support).
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Structural and functional analyses of the putrescine binding
protein PotF from Xanthomonas citri

Santana, L.D.F.! and Balan, A.!

Laboratério Nacional de Biociéncias - Brazil

The focus of our group is to determinate the role of ABC transporters in the physi-
ology and growth of Xanthomonas citri, a phytopathogenic bacteria that infects cit-
rus plants causing significant losses for the economy. One of the ABC transporters
identified in the X. citri genome and that was showed to be active during the in-
fection in Citrus sinensis plants was the putrescine transporter. This transporter
consists of two internal membrane proteins PotG and PotH that form a pore, a cy-
toplasmic protein that gives energy for the transport and the periplasmic-binding
protein PotF, which is responsible for the affinity and specificity of the system.
Its function is associated to the microbial carcinogenesis, biofilm formation, escape
from phagolysosomes, bacteriocin production, toxin activity and protection from
oxidative and acid stress. In this work, we show for the first time, the expression,
purification, functional and structural analyses of the X. citri PotF protein. The
PotF was expressed from Fscherichia coli cells strain Arctic, as a 40 kDa soluble
protein, after induction of IPTG for twenty four hours at thirteen °C. Using im-
mobilized metal affinity chromatography for purification, the protein was eluted in
the fractions with 10-500 mM of imidazole. To test the folding and cability to bind
putrescine, spectroscopic analyses were performed using circular dichroism and in-
trinsic fluorescence. The data showed that PotF suffers conformational changes
in presence of ligands and in different pH, suggesting a possible interaction with
the tested ligand. Moreover, based on bioinformatics studies and molecular mod-
eling analyses, we showed that X. citri PotF is highly conserved when compared
to orthologs present in other bacteria, including the residues that form the ligand-
binding site. The production of PotF in a soluble and stable form will allow us to
start the crystallization trials in attempt to solve its structure.

Acknowledgements: This work was supported by PIBIC and CNPq
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Structural analysis of recombinant human protein QM

Gualberto, D. C. H.!, Pereira, L.M.2, Fernandes, J. L.!, Silva, F. S.!, Saraiva, K.
W.1L, Silva, I. D. C. G.3, and Affonso, R.!
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The ribosomal protein QM belongs to a family of ribosomal proteins, which is
highly conserved from yeast to humans. The presence of the QM protein is neces-
sary for joining the 60S and 40S subunits in a late step of the initiation of mRNA
translation. Although the exact extra-ribosomal functions of QM are not yet fully
understood, it has been identified as a putative tumor suppressor. This protein was
reported to interact with the transcription factor c-Jun and thereby prevent c-Jun
actives genes of the cellular growth. In this study, the human QM protein was
expressed in bacterial system, in the soluble form and this structure was analyzed
by Circular Dichroism and Fluorescence. The results of Circular Dichroism showed
that this protein has less alpha helix than beta sheet, as described in the litera-
ture. QM protein does not contain a leucine zipper region; however the ion zinc is
necessary for binding of QM to c-Jun. Then we analyzed the relationship between
the removal of zinc ions and folding of protein. Preliminary results obtained by the
technique Fluorescence showed a gradual increase in fluorescence with the addi-
tion of increasing concentration of EDTA. This suggests that the zinc is important
in the tertiary structure of the protein. More studies are being made for better
understand these results.

Acknowledgements: This work was supported by FAPESP (project 2010/52666-4) and
CQMA- IPEN
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Cloning, Expression, Purification and Initial
Crystallographic Studies of UbiG: a Methyltransferase
Involved in Ubiquinone Biosynthesis in FEscherichia coli
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Ubiquinone is a molecule that functions as an electron carrier in the respiratory
chain in living organisms. Some clinical phenotypes, including, encephalomyopathy,
has been associated with ubiquinone deficiency, raising the interest in the biosyn-
thetic pathway of this molecule. This pathway was proposed mainly from the results
of the genetic analysis of mutants of E. coli. UbiG is a methyltransferase involved
in ubiquinone biosynthesis in F. coli. In this work we have cloned, expressed, puri-
fied and made initial crystallographic assessments of UbiG for later determination
of its three-dimensional structure. The gene encoding UbiG was amplified from FE.
coli genomic DNA by polymerase chain reaction. The 753 bases pairs amplicon
was inserted into the expression plasmid pMCSG7 by ligation independent cloning
system and transformed into BL21(DE3) E. coli strain. The expression of UbiG,
verified by SDS polyacrylamide gel, showed a protein of approximately 29kDa af-
ter IPTG induction. The recombinant UbiG, in the soluble fraction of the cellular
lysate, was purified by affinity chromatography and the molecular weight of re-
combinant UbiG of approximately 29 kDa was confirmed by mass spectrometry.
After removal of His-tag by TEV protease, another affinity chromatography was
performed and UbiG, without His-tag, was observed in flow-through fraction. In
Size-Exclusion Chromatography (SEC), the recombinant UbiG showed a unique
peak with correct molecular weight of a monomer. Analysis of CD indicated that
recombinant UbiG has 31,80% of alpha helix at 20°C and DLS showed that 70.9%
of the sample is still monomeric in solution even five days after purification. Initial
crystallization studies were performed with Crystal Screen 1 and Crystal Screen
2 from Hampton Research. Needle-shaped microcrystals of UbiG were obtained
using a precipitant solution consisting of 0,1M lithium sulfate, 0,1M Tris pH 7,5
and 30% w/v polyethylene glycol 4,000.
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Estudos estruturais das Glutaminases por Microscopia
Eletronica
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Dias, SMG?3, and Ambrosio, A.L.B.3
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A proliferagao celular em mamiferos é controlada por fatores de crescimento através
de vias de sinalizacao especificas para os diferentes tipos celulares. Entretanto,
em células tumorais, essas mesmas vias tornam-se constitutivamente acionadas di-
recionando, entre outros, a biossintese de lipideos, proteinas e &cidos nucléicos,
indispensaveis para a proliferagao celular. A multiplicacao celular acelerada é as-
sociada a glicdlise aerdbica, também conhecida como Efeito Warburg em que a
maioria do carbono derivado do consumo de actcar é secretado na forma de lac-
tato. Somado ao Efeito Warburg, a glutaminélise auxilia as células tumorais a
suprirem tanto a demanda por metabdlitos do ciclo do acido tricarboxilico, como
por NADH e glutationa. Dessa maneria, tanto a glicélise aerébica como a glu-
taminélise sao mecanismos rapidos e eficientes na incorporagao de biomassa em
neoplasmas. Nosso estudo foca nas enzimas glutaminases, componente do primeiro
passo da glutamindlise. Duas isoenzimas sao expressas, a GLS1 e GLS2, sendo que
a GLS1 formada por duas isoformas produtos de splicing alternativo, KGA Kidney
type Glutaminase e GAC Glutaminase C, enquanto a GLS2 pela isoforma LGA
Liver type Glutaminase. Dados do nosso laboratério tem mostrado que a isoforma
GAC apresenta maior eficiéncia catalitica em relagdo ao substrato glutamina e em
resposta ao ativador fosfato (o qual, entre outros, leva a tetramerizagao da enzima)
quando comparada a KGA, enquanto a LGA é aparentemente insensivel a este ati-
vador. Mais, temos verificado que, na presenca de fosfato, tanto KGA quanto GAC
formam oligbmeros maiores que tetrameros. Estes super-oligdbmeros sao aparente-
mente importantes para a atividade, dado que mutacoes que levam a um aumento
na atividade de glutaminase da GAC também facilitam a formacao dos mesmos.
Visando um melhor entendimento da organizacao quaternaria, massa molecular e
estrutura destes super-oligbmeros empregamos a técnica de microscopia eletronica
de transmissao aliada a andlises de raio de Stokes (Rs) por Dynamic Light Scatter-
ing e cromatografia por exclusdo de tamanho (Superose 6 PC 3.2/30 GE). Resul-
tados preliminares indicaram que os super-oligdmeros se associam como octameros
pelas extremidades N- e C-terminal das proteinas.

Acknowledgements: Esse trabalho é financiado pela FAPESP (2010/059870)
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Structural Studies of Alternative Oxidase (AOX) from
Moniliophthora perniciosa, the Causal Agent of Witches’
Broom Disease in Cacao: a Membrane-Associated Protein

Oliveira, J. F.!, Prado, P. F. V.!, Tiezzi, H.O.!, Thomazella, D. P. T.2,
Teixeira,P.J.P.L2, Dias, SMG!, Pereira, G. A. G.2, and Ambrosio, A.L.B.}

! Laboratério Nacional de Biociéncias - Campinas SP Brazil
2 Universidade Estadual de Campinas - Campinas SP Brazil

Alternative oxidase (AOX) is a protein attached to the inner mitochondrial mem-
brane that receives electrons directly from reduced ubiquinone and catalyzes the
reduction of oxygen to water. AOX is a non-proton motive terminal quinol oxidase
that enables cell respiration to continue even in the presence of inhibitors targeting
the complexes of the respiratory chain. This protein is present in higher plants,
pathogenic fungi and some parasites. The structural characterization of AOX be-
comes interesting due to its potential as a fungicide target. AOX is predicted to be
a monotopic interfacial membrane protein interacting with a single leaflet of the
lipid bilayer, rather than transmembrane. Amino acid sequence analysis reveals the
presence of two conserved glutamate-histidine motifs, identifying it as a member
of the diiron carboxylate protein family. The AOX model is defined by two pairs of
helices forming a four helix bundle and an additional hydrophobic connecting se-
quence between the two helical pairs is proposed to act as the membrane anchoring
region. In this work we aim at production, purification and crystallization of the
AOX protein from M. perniciosa for further structural studies of this membrane-
associated protein, by X-ray protein crystallography.

Juliana F. Oliveira and Paula F. V. Prado contributed equally to this work.
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The crystal structure of the hexameric purine nucleoside
phosphorylase from Bacillus subtilis in complex with adenosine

Giuseppe, P. O.1, Meza, A. N.!, Martins, N. H.!', Santos, C. R.!, and Murakami,
M. T.
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Purine nucleoside phosphorylases (PNPs) play a key role in the purine-salvage
pathway in both prokaryotes and eukaryotes. Its ribosyltransferase activity is of
great biotechnological interest due to potential application in the synthesis of nu-
cleoside analogues used in the treatment of antiviral infections and in anticancer
chemotherapy. Trimeric PNPs are found mainly in vertebrates and are specific for
6-oxo-purines whereas hexameric PNPs are prevalent in prokaryotes and exhibit
a broad range of substrates including 6-oxo and 6-amino purines. BsPNP233, the
hexameric PNP from B. subtilis, is able to catalyze the bioconversion of ribavirin,
an anti-viral drug, and is relatively thermostable, being a good target for industrial
use. Here we report the crystal structures of BsPNP233 in the apo form and in
complex with adenosine solved at 2.65 and 1.91 resolution, respectively. The apo
and ligand-bound BsPNP233 subunits superposed with an overall r.m.s. deviation
of 0.31 for all Ca atoms, which suggests that no major conformational changes
occur upon substrate binding. Based on the crystal structure of BsPNP233 in com-
plex with adenosine we have defined the active site residues implicated in binding
the ribose (H4*, R43*, M64, R87, E178, M179, E180) and the nitrogenous base
(S90, C91, G92, S202, V177, F159). These residues are highly conserved among
the bacterial hexameric PNPs, suggesting they share the same mode of interaction
with the substrates. This work will probably contribute to a better understanding
of the molecular basis for the broad substrate specificity of hexameric PNPs and
to projects aiming the rational design of PNPs for industrial purposes.

Acknowledgements: This work was supported by CNPEM/ABTLuS. We gratefully ac-
knowledge Dr. Humberto M. Pereira for kindly provide the adenosine used in this work.
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Determination of the structure of Thiol-Specific Antioxidant
(Tsa 2) of Saccharomyces cerevisiae.
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The Peroxiredoxin (Prx), is a group of antioxidant proteins that have been widely
studied for its role in the decomposition of several species of peroxides such as
hydrogen peroxide, peroxynitrite and organic hydroperoxides using two highly re-
active cysteines, named cysteine peroxidatic (Cysp) and resolve cysteine (Cys g),
present in the active site. In Saccharomyces cerevisiae were identified five Prx iso-
forms, three cytosolic (Tsal, Tsa2 and Ahpl), a mitochondrial (mTPx) and a nu-
clear one (nTPx). Tsal and Tsa2 are homodimers that in heat shock or oxidative
stress form complex structures of high molecular-weight with chaperone function.
These proteins are very similar (86% identity and 96% similarity) but despite this
structural similarity it has been shown that they present different functions: Tsal is
mainly involved in the response to oxidative stress while Tsa2 is involved in signal
transduction. Tsal was already crystallized and a structural model was generated,
but Tsa2 structural studies were not performed. The research goal is the determi-
nation of the structure of Tsa2. The initial screening experiments of crystallization
using the kits CS1 and CS2 (Hampton Research) showed favorable results when
the conditions were 0,1M sodium acetate trihydrate pH 4.6 and 8% polyethylene
glycol 4000. To improve our results the crystallization condition is been refined
using variations of pH and concentration of polyethylene glycol 4000. We believe
that the results of this study may contribute significantly to the understanding of
the formation of overoxidized forms and cellular functions of Tsa2.

Acknowledgements: This work was supported by FAPESP
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Microscopia Eletronica de Transmissao Aplicada a Biologia
Mbolecular Estrutural

Bettini J.! and Portugal, R. V.!
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O estudo de complexos biolégicos macromoleculares por técnicas de microscopia
eletronica de transmissao vem sendo feito ao longo das ultimas décadas. A utilizacio
de sais de metal pesado para o preparo de amostras bioldgicas é uma técnica efetiva
para melhoria do contraste apresentado por imagens de macromoléculas biolégicas.
Embora a técnica de coloragao negativa permita um significativo avan¢o na vi-
sualizagao das imagens, ainda apresenta sérias limitagoes, entre elas a possibili-
dade de deformagao estrutural da molécula. Com o desenvolvimento da técnica
de preparagao de amostras em gelo amorfo, o uso da microscopia eletronica de
transmissao, como ferramenta de biologia molecular estrutural, atingiu um novo
patamar. O congelamento rapido da amostra evita a formagao de cristais de gelo,
preservando a integridade estrutural da molécula. O preparo de amostras em gelo
amorfo, aliado aos métodos de anélise de particula tinica e o recente aumento de
poder computacional disponivel em computadores e clusters, fez com que a crio-
microscopia eletronica (crio-ME) de particula tnica se firmasse como uma impor-
tante técnica de biologia molecular estrutural. Esta técnica possibilita a resolugao
de estruturas de complexos macromoleculares com massa de centenas de kDa a
varios MDa, permitindo ainda a andlise de diferentes conformagoes estruturais
encontradas em solucao. O Centro Nacional de Pesquisa em Energia e Materiais
(CNPEM) esta implantando no Laboratério Nacional de Nanotecnologia (LNNano)
a infraestrutura necessaria para a andalise de complexos macromoleculares por mi-
croscopia eletronica de transmissao.
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Redox dependent changes in the Structure of the Yeast
Tsalp peroxidase
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Peroxiredoxins (Prx) comprises a group of peroxidases ubiquitously distributed
among the organisms. These proteins make use of a reactive cysteine residue to
efficient reduce hydroperoxides. Some Prx possesses a second cysteine residue (re-
solving cysteine) which can make a disulfide bond during the catalytic cycle. Since
the two cysteines residues are far apart in the reduced state (10 ), it is necessary the
partial unfolding of a-helix containing peroxidatic cysteine. Therefore, 2-Cys Prx

alternate between two states:locally unfolded (LU), when the cysteines are oxidized
to disulfide, and fully folded (FF), when the cysteines residues are reduced. How-
ever, forces that drive structural transitions are still poorly understood. Recently,
we have shown that to the peroxiredoxin Tsal from Saccharomyces cerevisiae, the
substitution of an arginine residue (146) by a glutamine, resulted in a decay of
Tsal reactivity and alterations of it quaternary structure, as asserted by biochem-
ical assays and size exclusion chromatography. Aiming to investigate in detail the
molecular effects of the R146Q substitution, we have screened several crystalliza-
tion conditions. The refinement of an initial hit (100mM Tris-HC1 pH 7.0/10

Acknowledgements: This work was supported by FAPESP and CNPq.
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Scattering Studies on cryoglobulins stability and
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Cryoglobulins are proteins of the immunoglobulin(Ig) type, which play an impor-
tant role in infections, autoimmune diseases and neoplastic disorders[1]. When in
abnormal concentrations in the blood, cryoglobulins can aggregate and precipitate
at temperatures below 37°C, forming large complexes with dimensions in the range
of 40 nm up to 1 pum depending on the temperature, leading to damage of arteries
and veins of small caliber. The objective of this study is to investigate the aggre-
gation dynamics of crygoblulin solutions through scattering techniques as SAXS
(small angle X-Ray scattering). For the SAXS measures it was used the protein
in aqueous and the system temperature was varied between 38.5°C and 4°C. The
protein concentration was 10mg/mL.The GNOM [2] program was used for the first
data analysis. This program performs the Fourier transform (IFT) of the scattering
data, which provides the overall particle size, radius of gyration and some indica-
tions of the particle shape. The IFT analysis can be used to the so called ab initio
modeling which provides a three-dimensional model for particle shape. This model
was an attempt to obtain a real space representation for the particle system. Al-
though it was possible to verify difference in the particle diameter for the different
temperatures, the models provide a branched structure which can indicate polydis-
persity of shapes/sizes and also flexible structures. Interestingly, the construction
of Kratky Plots, (I - ¢ vs q), wich provide the compactness degree of a structure,
indicated that the particles were highly flexible. Therefore another model proce-
dure, which models the protein as polymer-like structure[3], have to be used. Using
the recently developed Ensemble Optimization Method (EOM) [4] it was possible
to obtain a very good fit for the experimental dataset, the distributions of radius of
gyration and also three-dimensional representations of the possible configurations
for the protein in solution in each temperature.

[1]Dammacco F. et al. Eur J Clin Invest 2001; 31:628-38.

[2]Semenyuk V and Svergun DI. J. Appl. Cryst., 1991, 24, 537-540;

[3]SCHMIDT, Manfred; BURCHARD, Walter. Macromolecules, 1981, 14, 210-211
[4]BERNADO, Pau et al. JACS, 2007, 129, 17, 5656-5664.
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The National Alcohol Program (Proélcool) is a successful Brazilian renewable fuel
innitiative aiming to reduce the countrys oil dependence. Producing ethanol from
sugar cane, the program has shown positive results although accompanied by po-
tential damage. The environmental impact mainly derives from the particulate
matter emissions due to sugarcane burning, which is potentially harmful to human
health. The physical activity of sugarcane workers is repetitive and exhaustive and
is carried out in presence of dust, smoke and soot. The efforts by the sugarcane
workers during the labor process result in increased risks of nervous, respiratory
and cardiovascular system diseases and also in premature death. The aim of the
present study was to investigate the effect of occupational stress on protein and
metabolic profile of sugarcane workers. Forty serum samples were analyzed by 1-
DE and LC MS/MS proteomic shotgun strategy and nuclear magnetic resonance
(NMR). A set of proteins was found to be altered in workers after crops when
compared with controls. The analysis of NMR spectra by Chenomx also showed
differences in the expression of metabolites. For example, lactate displayed higher
levels in control subjects than in sugarcane workers, and vice versa for the acetate.
The concentrations of the two metabolites were lower after the crop, except in the
case of acetate, which remained uniform in the control subjects before and after
the crop. The present findings can have important application for rational designs
of preventive measures and early disease detection in sugarcane workers.
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Microorganisms require sulfur for growth and obtain it either for inorganic sulfate
or organosulfur compounds. ATP-Binding Cassete (SulT family) or major facilita-
tor superfamily-type (SulP) transporters are responsible for the sulfate transport
into the cell. In Xanthomonas citri, the phytopathogenic bacterium that causes
the canker citrus disease, there are no reports related to the importance of these
transporters during in vitro or in vivo infection. We identified in X. citri genome all
the genes that belong to the well-characterized cys regulon from FEscherichia coli
and Salmonella typhimurium, which includes three ABC transporters and all the
enzymes necessary for sulfate oxidereduction to sulfide and cysteine. Once these
genes have been shown to be extremely important for bacteria growth and de-
velopment in different environments, we chose the sbpcysWUA and cysDNCHIJG
operons, which encodes the ABC inorganic sulfate ABC transporter and all the
enzymes necessary for conversion of sulfate in cysteine, respectively. As a step for
crystallization trials and resolution of their tridimensional structures, the referred
genes were amplified and cloned into the cloning vector pGEM T-easy. In addition,
using bioinformatics tools and molecular modeling we characterized all the protein
functions as well as built tridimensional models of their structure for determination
of the active sites. The importance of each protein is discussed aiming the discov-
ery of a good target for development of inhibitors that could block the bacterium
growth.
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Caracterizagao estrutural e funcional da enzima Liver-Type
Glutaminase

Ferreira, I. M.%, Dias, SMG!, and Ambrosio, A.L.B.!

Laboratério Nacional de Biociéncias - Brazil

Descobertas por Hans Krebs ha quase cem anos, as glutaminases mitocondriais
de mamiferos se mostraram enzimas altamente complexas em termos de sequéncia
primadria, levando & especulacao sobre possiveis fungoes adicionais dentro das células
além da atividade catalitica sobre o aminoacido glutamina. Mamiferos contém dois
genes distintos, mas estruturalmente relacionados, que codificam para pelo menos
trés diferentes isoenzimas conhecidas como Kidney-type Glutaminase (ou KGA),
Glutaminase C (ou GAC) e Liver-type Glutaminase (também conhecida como
LGA). Uma das caracteristicas mais importantes dessas proteinas é o padrao de
expressao alterado em tecidos tumorais. Resultados recentes obtidos em nosso lab-
oratorio, que ja estuda de maneira aprofundada as isoformas KGA e GAC, demon-
stram que LGA possui propriedades cataliticas distintas quando comparadas com
demais, inclusive na resposta ao ativador fosfato inorganico. Sua seqiiéncia primaria
sugere ainda a possibilidade de que LGA possa interagir com outras proteinas em
diferentes organelas além da mitocondria, participando inclusive de maneira direta
na regulagao de expressao génica. Dentro desse contexto, e de acordo com a linha
de pesquisa corrente, o projeto proposto visa estudos estruturais, funcionais e mu-
tacionais da glutaminase LGA, de maneira a descrever e entender os detalhes que a
diferencia das outras duas enzimas, e que, em conjunto com o conhecimento acumu-
lado na literatura, possam vir auxiliar no entendimento do fenémeno da expressao
seletiva em diferentes tecidos e multipla localizagao intracelular.
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A disintegrin and metalloproteinase (ADAM) protease is involved in proteolytic
ectodomain shedding of several membrane-associated proteins and modulation of
key cell signaling pathways in the tumor microenvironment. In this study, we ex-
amined the effect of over-expressing the full length human ADAM17 in membrane
and secreted proteins. To this end, we constructed a stable Flp-In T-RExHEK293
cells expressing ADAM17 by tetracycline induction. These cells were grown in Dul-
beccos modified Eagles medium containing light lysine, arginine or heavy, L-Arg
-13C615N4 and L-Lys -13C615N2 (SILAC: stable istope labeling with amino acid
in cell culture) media and they were treated with an ADAMI17 activator, phorbol-
ester (PMA). Controls such as Flp-In T-RExHEK293 cell without PMA treatment
and without ADAM17 cloned were cultivated in light medium. The ADAM17 over-
expression was induced with tetracycline 500 ng/ml for 24 hours. Cells in a heavy
condition were treated with PMA 50 ng/ml for 1 hour and vehicle DMSO was used
as control in a light cell condition. The extracellular media were collected, concen-
trated and used to evaluate the secretome and a cell surface biotinylation-based
approach was used to capture cell surface-associated proteins. The biotinylated
proteins were eluted with dithiothreitol, alkylated with iodoacetamide and then
digested with trypsin. The resulting peptides were subjected to LC-MS/MS anal-
ysis on an ETD enabled Orbitrap Velos instrument. The results showed different
proteins up or down regulated in membrane and secretome analysis which might
represent potential molecules involved in signaling or ADAM17 regulation events.
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This project aimed to identify secreted proteins by pathogenic Leptospira inter-
rogans serovar Kennewicki strain Pomona Fromm (LPF) by proteomic analyses.
The strain LPF, whose virulence was maintained by passages in hamsters, were
cultured in EMJH medium. The supernatants were centrifuged, dialyzed and sub-
jected to lyophilization. Protein samples were resolved first by IEF at pH 3 to 10,
immobilized pH gradient 13-cm strips. Strips were then processed for the second-
dimension separation on SDS-polyacrylamide gels. Proteins from gel spots were
subjected to reduction, cysteine-alkylation, and in-gel tryptic digestion, and ana-
lyzed by LC/MS/MS spectrometry. Liquid chromatography-based separation fol-
lowed by automated tandem mass spectrometry was also used to identify secreted
proteins. In silico analyses were performed using the PSORTbV.3.0 program and
SignalP server. One major obstacle to secretome studies is the difficulty to obtain
extracts of secreted proteins without citoplasmatic contamination. In addition, the
extraction of low concentration proteins from large volumes of culture media, which
are rich in salts, BSA and other compounds, frequently interfere with most pro-
teomics techniques. For these reasons, several experimental approaches were used
to optimize the protocol applied. In spite of this fact, our analysis resulted in the
identification of 200 proteins with high confidence. Only 5 of 63 secreted proteins
predicted by in silico analysis were found. Other classes identified included proteins
that possess signal peptide but whose cellular localization prediction is unknown
or may have multiple localization sites, and proteins that lack signal peptide and
are thus thought to be secreted via nonconventional mechanisms or resulting from
cytoplasmic contamination by cell lysis. Many of these are hypothetical proteins
with no putative conserved domains detected. To our knowledge, this is the first
study to identify secreted proteins by leptospires using a proteomic approach. The
identification of these proteins will contribute to the elucidation of the pathogenic
mechanisms and development of novel strategies for the treatment and prevention
of leptospirosis.
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Metagenomics allows access to genetic information encoded in DNA of microor-
ganisms recalcitrant to cultivation. They represent a reservoir of novel biocatalyst
with potential application in environmental friendly techniques aiming to overcome
the dependence on fossil fuels and also to diminish air and water pollution. The
focus of our work is the generation of a toolkit of lignocellulolytic enzymes from
soil metagenome, which could be used for second generation ethanol production.
Environmental samples were collected at a sugarcane field after harvesting, where
it is expected that the microbial population involved on lignocellulose degradation
was enriched due to the presence of straws covering the soil. Sugarcane Bagasse-
Degrading-Soil (SBDS) metagenome was massively-parallel-454-Roche-sequenced.
We identified a full repertoire of genes with significant match to glycosil hydrolases
catalytic domain and carbohydrate-binding modules. Soil metagenomics libraries
cloned into pUC19 were screened through functional assays. CMC-agar screening
resulted in positive clones, revealing new cellulases coding genes. Through a CMC-
zymogram it was possible to observe that one of these genes, nominated as E-1,
corresponds to an enzyme that is secreted to the extracellular medium, suggest-
ing that the cloned gene carried the original signal peptide. Enzymatic assays and
analysis through capillary electrophoresis showed that E-1 was able to cleave in-
ternal glycosidic bonds of cellulose. New rounds of functional screenings through
chromogenic substrates are being conducted aiming the generation of a library of
lignocellulolytic enzymes derived from soil metagenome, which may become key
component for development of second generation biofuels.
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ADAMSs are a family of membrane-associated metalloproteinases with a com-
plex multi-domain structure: a metalloproteinase domain, a disintegrin domain,
a cysteine-rich region, an epidermal growth factor-like repeat, a transmembrane
domain and a cytoplasmic tail. These proteases are responsible for shedding the
ectodomains of cell surface proteins, modulating regulatory mechanisms. Many
ADADMSs are highly associated with tumorigenesis and tumor progression. The aim
of this study is identify novel binding partners that can modulate ADAMI17 ac-
tivation via cytoplasmatic domain. We performed the cloning and overexpression
of the ADAM17 cytoplasmic tail in HEK-293 cell line and the ligands were de-
termined by LC-MS/MS after proteins immunoprecipitation (IP) with anti-FLAG
M2 Affinity Gel (Sigma). Thioredoxin-1 (Trx-1) and others ligands were identi-
fied at least in two independent experiments, and this binding is independent of
phosphorylation. The IP of Trx-1 was confirmed by Western blot, furthermore
Trx-1 immunolocalized with full length ADAM17-HA and cytoplasmic tail-FLAG
recombinant proteins in HEK293 and HelLa cells. Trx-1 is part of the system perox-
iredoxin/thioredoxin/thioredoxin reductase, one of the mechanisms by which cells
maintain the reduced cellular environment, inactivating the reactive oxygen species
(ROS). We investigate whether ADAMI17 activity is modulate by Trx-1 on AP re-
porter assay that was performed using HEK293 and SCC-9 cells transfected stably
with HB-EGF-AP in co-transfection with transient recombinant Trx-1-HA. The
results indicate that Trx-1 can modulate negatively the activity or maturation of
ADAMI17 in presence of PMA, which is known to increase ROS. In summary, this
study identifies Trx-1 and suggest that this protein can modulate ADAM17 activity
in normal and tumorigenic cells lines.
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The mammalian target of rapamycin (mTOR) signaling pathway integrates both
intracellular and extracellular signals, serves as a central regulator of cell metabolism
in humans and its deregulation is linked to diseases like cancer and diabetes. The
small GTPases Rag are mediators of signaling by amino acid (leucine). These GT-
Pases are anchored on the surface of the lysosome through an interaction with a
complex of three proteins, p18, MP1 and pl4, called Ragulator. The pl8 protein
is responsible for interaction with the lysosomal membrane through its N terminal
post translational modification. The objective of this project is to study the inter-
action of pl8 and other components of the Ragulator complex. The pl8 protein
was expressed in inclusion bodies, which were isolated and solubilized in urea. p18
was renatured with its partners MP1/p14 and this complex, the Ragulator, was
subjected to spectroscopic characterization using circular dichroism and dynamic
light scattering.
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Células tumorais apresentam um metabolismo energético e biossintético diferen-
ciado quando comparado ao das células nao transformadas, sendo caracterizado
pela intensa glicdlise mesmo na presenga de oxigénio (Efeito Warburg). Uma das
consequéncias do aumento da glicélise é a diminuicao no aporte de piruvato para
a mitocondria, o que contribue para o truncamento do ciclo do acido tricarboxilico
(TCA). Para a manutengao da alta taxa mitética, as células neopldsicas utilizam
a via da glutamindlise para manter o ciclo do TCA, uma importante fonte de
metabdlitos precursores de macromoléculas, em funcionamento. J& foram identifi-
cadas trés isoformas das glutaminases em mamiferos: a Kidney-type glutaminase
(KGA), Glutaminase C (GAC), e a Liver-type glutaminase (LGA). A LGA foi re-
centemente caracterizada como um alvo do regulador transcricional p53, um con-
hecido supressor de tumor, tendo sido proposto como o intermediador das fungoes
de regulador do metabolismo energético e de defesa antioxiante do p53. Estes acha-
dos indicam que a supressdo de sua expressao pode ser um dos fatores dirigentes
ou de suporte ao crescimento tumoral. Além disso, esta isoenzima apresenta out-
ros dominios além do catalitico, como repeticoes de contatos proteina-proteina do
tipo ankirin, e dominios de interagao com regidoes PDZ. Estudos revelaram que a
proteina GIP-1 (Glutaminase Interacting Protein)/TIP-1 (Tax interacting protein
1) é um parceiro de interacdo da enzima LGA, cuja interacgdo foi confirmada em
células nervosas. O entendimento das fungdes extra-enzimaticas da LGA ajudard
a compreender a importancia desta enzima para o processo de crescimento celu-
lar assim como processos celulares ainda desconhecidos. Este trabalho envolve a
caracterizagao da interacdo da LGA com a GIP-1 em células epiteliais mamaérias
nao-transformadas (HMEC) e transformadas (SKBR3) através das técnicas de co-
imunoprecipitacdo e co-localizagdo. Para tanto, as proteinas LGA e GIP foram
clonadas em pCDNA 3.1 V-5/His TOPO (LGA), pEGFP (LGA), pCDNA 6 Flag
(GIP-1) e pDsRe-Monomer (GIP-1). O objetivo a longo prazo é determinar a im-
portancia desta interagdo para a localizagdo celular da LGA assim como de sua
funcao no balango redox da célula.
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The S-Lactoglobulin (8-Lg) is a whey protein with important nutritional proper-
ties but very resistant to pepsin digestion and consequently highly antigenic. This
protein can be modified by transglutaminase (T'G) although it is required a pre-
treatment to increase their susceptibility to the TG action. In the present study the
hydrolysis pre-TG treatment was used to improve the TG accessibility on 8-Lg and
the MM distribution and antigenic fragments were evaluated. For pre-TG treat-
ment, the S-Lg (Davisco Inc.) was hydrolyzed with bromelain (3% of 5-Lg w/w in
distilled water; 25 U enzyme g ~! of substrate, pH 7.5, 240 min) and then polymer-
ized by TG (7% hydrolysate, 10U TG g~! protein, 50 C/180 min). The samples
were evaluated by SDS-PAGE/tricine and by RP-nanoUPLC (nanoAcquity UPLC,
Waters) coupled with nano-electrospray tandem mass spectrometry on a Q-Tof Ul-
tima API mass spectrometer (MicroMass/Waters) at LNBio. The products were
also submitted to pepsin digestion and the peptide identification was performed
by RP-HPLC-tandem mass spectrometry (RP-HPLC-MS/MS, Brucker) with sup-
port from CIAL. The -Lg hydrolysed by bromelain and polymerized by TG had
a broad MM distribution. The intact mass analysis indicated that the nonmodi-
fied SLg -A showed 18.362 Da and the nonmodified SLg -B 18.274 Da, which is in
agreement with the theoretical corresponding masses. The use of bromelain pre-TG
treatmen resulted in polymers with MM from 61.052 to 67.654 Da, although some
nonmodified protein was still present. In addition, the nonmodified -Lg showed
fragments that present high antigenicity (such as Leugs - Leujgs, Aspgs - Pheigs,
Tyrgs - Leusy, llegg - Valyy), previously identified as IgE-binding epitopes. After
hydrolysis following by TG treatment the fragment Tyrys - Leusy was still present,
however the other fragments that were observed in the nonmodified §-Lg were not
detected by LC-MS/MS, suggesting that structural change occurred in the protein
after hydrolysis and polymerization and also resulted in low amount of fragments
that could promote antigenic response.
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One of the oxidative protective mechanisms present in the cell is the peroxiredoxin
family. This class of enzymes, present in prokaryotes and eukaryotes, promotes
the elimination of HyOs and alkyl hydrogen peroxides using reactive cysteines
named peroxidatic cysteine (Cys,) and resolving cysteine (Cys,). Five peroxire-
doxins have been discovered in Saccharomyces cerevisiae, three are cytosolic, one is
mitochondrial, and another is nuclear. The present work aims the identification of
cTPxI1705 and ¢TPxIII®'209 biological partners linked by mixed disulfide bonds in
response to HyO, and t-BOOH oxidative stress. We generated mutant ¢cTPxI¢170%
and cTPxIII'2°5 purified by IMAC, treated with DTT, incubated with crude
protein extracts of yeast AcTPxI/AcTPxII or AAHPI and challenge to HoO2 or
t-BOOH to promote complexes formation. After the complexes were submitted to
analysis by ESI Q-TOF mass spectrometry and processed using MASCOT MS/MS
Ton Search. At present our results indicate interactions between ¢TPxI®'7%% and
GSF2, a membrane protein that provides the secretion of hexose transporters;
OMS]1, a mitochondrial protein with a conserved methyltransferase motif; the hy-
pothetical protein YGRO31WP; TDH3p, a triose-phosphate dehydrogenase protein
and RPS18ap, protein component of the small (40S) ribosomal subunit. Attached
to cTPxIIIC!295 it was identified Crnlp an protein that binds actin filaments (F-
actin) and cross-links F-actin to form long actin filament bundles and identified its
own isoform c¢TPxI.

Acknowledgements: FAPESP

42



Functional and Biophysical studies on four Ceratoplatanins
from the fungus Moniliophthora perniciosa, causal agent of the
Witche’s Broom Disease

Barsottini, M!, Oliveira, J. F.2, Tiezzi, H.O.2, Zaparoli, G.1, Garcia, O!,
Ambrosio, A.L.B.2, Pereira, G. A. G.!, and Dias, SMG?

! Universidade Estadual de Campinas - Campinas SP Brazil
2 Laboratério Nacional de Biociéncias - Campinas SP Brazil

Ceratoplatanin (CP) is a secreted protein of 12.4 kDa initially identified in cul-
ture filtrates of the ascomycete Ceratocystis fimbriata f. sp. platani, etiological
agent of the canker stain disease. CP is also the founding member of the namesake
protein family, which contains fungal-secreted proteins involved in various stages
of the host-fungus interaction and may act as phytotoxins or elicitors of defense
response. Besides the low molecular weight, CPs have a high percentage of hy-
drophobic residues and share two conserved intramolecular disulfide bonds. It has
been suggested that CPs have important physiological functions, including interac-
tion with cell wall or cell membrane and manipulation of the host’s defense system.
Furthermore, a recent work showed that the ceratoplatanin from C. fimbriata has
some degree of affinity for the saccharide 4-N-acetylglucosamine. However, its pre-
cise molecular function remains elusive. Five putative CPs have been identified in
Moniliophthora perniciosa a basidiomycete fungus responsible for great economic
losses in cocoa industry in the form of Witches’” Broom Disease (WBD) , four of
which had their crystal structures resolved by our group. In this work we report
biophysical and functional studies on these MpCPs aiming at understanding their
role and importance during the WBD progression.
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Xanthomonas citriis a phytopathogenic bacterium that infects citrus plants causing
significant losses for the economy. In our group, we have focused on the identifi-
cation and characterization of ABC transport proteins of this bacterium, in order
to determinate their function for growth in witro and in vivo, during infection.
ABC transporters represent one of the largest families of proteins, which transport
since small molecules as ions up to oligopeptides and sugars. In prokariotic cells
many works have reported the ABC transport function in pathogenesis, resistance,
biofilm formation, infectivity and DNA repair, but until our knowledge, there is
no data related to these transporters and X. citri. So, In order to determinate
which transporters are expressed in X. citri, we started a proteomic analysis based
on mono and bi-dimensional gels associated to mass spectrometry analyses. After
growing X. citri and two different mutants deleted for ssuA and nitA genes in LB
and minimum media, cellular extracts were obtained and used for preparation of
mono and bi-dimensional gels. Seven bands covering the expected mass of ABC
transporter components (20 kDa to 50 kDa) in SDS-PAGE were cut off the gel,
treated with trypsin and submitted to the MS for protein identification. The re-
sults of 2D gels were good enough and will serve as a standard for development of
similar experiments in large scale.
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Glutaminase C (GAC), uma das trés isoenzimas das glutaminases até entdo de-
scritas em mamiferos, é chave no metabolismo de tumores devido a sua alta
eficiéncia na conversao de glutamina na presenca de fosfato inorganico. Esse pro-
cesso é fundamental especialmente para suprir a alta demanda biossintética das
células cancerosas, representando, assim, um alvo em potencial para o desenvolvi-
mento de novas terapias para o cancer. O BPTES é um composto organico que atua
como inibidor nao-competitivo sobre a atividade enzimédtica da GAC de sua iso-
forma por splicing alternativo, a enzima KGA (Kidney-type glutaminase). No pre-
sente trabalho apresentamos a estrutura cristalografica da GAC ligada ao BPTES,
resolvida por substituicdo molecular e refinada a resolucao maxima de 2.85 , com
dados coletados na linha D03B-MX1. Combinando a estrutura cristalografica com
estudos de dinamica molecular, identificamos novos residuos de aminoacidos que
podem influenciar na atividade catalitica da enzima. Diante disso, foram realizadas
mutacoes sitio-dirigidas nestes residuos e as glutaminases mutantes foram submeti-
das a ensaios de atividade. Ainda, analisando a flexibilidade de um importante loop
adjacente ao sitio catalitico da enzima em combinacao com os dados cinéticos dos
mutantes, apresentamos um mecanismo mais completo de agao para essa enzima.

Acknowledgements: Ao apoio do CNPEM
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Células tumorais apresentam um metabolismo energético e biossintético diferen-
ciado quando comparado ao das células nao transformadas, sendo caracterizado
pela intensa glicdlise mesmo na presenga de oxigénio (Efeito Warburg). Uma das
consequéncias do aumento da glicélise é a diminuicao no aporte de piruvato para
a mitocondria, o que contribue para o truncamento do ciclo do acido tricarboxilico
(TCA). Para a manutencao da alta taxa mitética, as células neopldsicas utilizam a
via da glutamindélise para manter em funcionamento o ciclo do TCA, uma impor-
tante fonte de metabdlitos precursores de macromoléculas. Ja foram identificadas
trés isoformas das glutaminases em mamiferos: a Kidney-type glutaminase (KGA),
Glutaminase C (GAC), e a Liver-type glutaminase (LGA). A LGA foi recente-
mente caracterizada como um alvo do regulador transcricional p53, um conhecido
supressor de tumor, tendo sido proposto como o intermediador das fungoes de
regulador do metabolismo energético e de defesa antioxiante do p53. Estes acha-
dos indicam que a supressdo de sua expressao pode ser um dos fatores dirigentes
ou de suporte ao crescimento tumoral. Além disso, esta isoenzima apresenta out-
ros dominios além do catalitico, como repeticoes de contatos proteina-proteina do
tipo ankirin, e dominios de interagao com regidoes PDZ. Estudos revelaram que a
proteina GIP-1 (Glutaminase Interacting Protein)/TIP-1 (Tax interacting protein
1) é um parceiro de interacdo da enzima LGA, cuja interacgdo foi confirmada em
células nervosas. O entendimento das fungdes extra-enzimaticas da LGA ajudard
a compreender a importancia desta enzima para o processo de crescimento celu-
lar assim como processos celulares ainda desconhecidos. Este trabalho envolve a
caracterizagao da interacdo da LGA com a GIP-1 em células epiteliais mamaérias
nao-transformadas (HMEC) e transformadas (SKBR3) através das técnicas de co-
imunoprecipitacdo e co-localizagdo. Para tanto, as proteinas LGA e GIP foram
clonadas em pCDNA 3.1 V-5/His TOPO (LGA), pEGFP (LGA), pCDNA 6 Flag
(GIP-1) e pDsRe-Monomer (GIP-1). O objetivo a longo prazo é determinar a im-
portancia desta interagdo para a localizagdo celular da LGA assim como de sua
funcao no balango redox da célula.

Acknowledgements: A FAPESP pelo apoio financeiro.
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A absor¢éo de um fé6ton VUV por uma molécula ou sua interagdo com uma particula
carregada, da origem a uma fragmentacao molecular eficiente que apresenta muitas
questoes tedricas abertas. Medidas do rendimento i6nico e distribui¢oes de energia
dos produtos da fragmentagao em uma colisao ion-molécula forneceram informagoes
Uteis sobre os estados final e inicial da molécula, a quantidade de energia transferida
pela particula incidente para a mesma, e como essa energia esta distribuida entre
os estados moleculares. Um estudo comparativo para a fragmentacao da molécula
CH,Cl; foi realizado para colisoes com feixe de HT de 0,2-2,0 MeV e fétons de 12-
90 eV. Foram determinados os rendimentos parciais dos produtos da fragmentacao
em funcao da energia dos projéteis. Os resultados demonstram que quanto maior
a energia dos prétons, mais o padrao de fragmentacao se assemelha ao espectro
correspondente por impacto de fétons com energias mais baixas. Por exemplo, no
impacto de prétons de 2,0 MeV, o padrao de fragmentacgao se assemelha ao padrao
correspondente por impacto de fétons de hv = 60 eV . A partir da anilise da
forma dos picos, conclui-se que os produtos de fragmentagao encontrados, foram
obtidos com baixa energia cinética (< 1 eV). Os principais fragmentos observados,
no caso do impacto de prétons e fétons acima de 30 eV, foram associados a lib-
eracao de um atomo de cloro. Combinando a informacao das energias moleculares
orbitais, estima-se a contribuigao relativa dos orbitais moleculares na ionizacao por
impacto de préotons do CHyCls. E demonstrado pela primeira vez, que o padrao de
fragmentacao para os produtos carregados nos espectros por impacto de prétons,
podem ser diretamente comparados com o padrao de fragmentacao correspondente
para o impacto de fétons, através do momento transferido, que depende da veloci-
dade do projétil com v~!. Esta é uma clara indicacdo de que a principal varidvel
dinamica por trds do rendimento parcial é o momento transferido em altas veloci-
dades.

Referéncias

Alcantara, K F ; Wolff, W ; Gomes, A H A ; Sigaud, L ; Soriano, S ; Oliveira,
V ; Rocha, A B ; Santos, A C F . Fragmentation of the CH CI molecule by proton
impact and VUV photons. Journal of Physics. B, Atomic Molecular and Optical
Physics (Print), v. 44, p. 165205, 2011.

Acknowledgements: CNPq, CAPES, FAPERJ e LNLS

49



Fragmentation and desorption from condensed alcohols due
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Methanol and ethanol, the simplest organic alcohols, are important precursors of
more complex prebiotic species and are found abundantly in icy mantles on inter-
stellar and protostellar dust. These molecules have been detected through infrared
spectroscopy in some low- and high-mass protostars, such as W33A and RAFGL
7009, and also in comets, as Hale-Bopp and other Solar system bodies, such as the
Centaur 5145 Pholus grains. All of these astronomical environments are subjected
to some kind of ionizing agents, such as cosmic rays, electrons and photons (e.g.
stellar radiation field). The aim of this work is to experimentally study the ioniza-
tion, dissociation and ion desorption processes induced by photons and electrons
on alcohols, CH3OH and CH3CH>OH, as part of a systematic experimental study
of condensed (ice phase) prebiotic molecules. We have employed soft X-ray pho-
tons at the oxygen K edge and variable electron energies to simulate the effects of
stellar radiation field on the astrophysics ices. These results were also compared
with effects produced by charged particles from cosmic rays. Ion photodesorption
experiments on the icy surface were carried out at the Brazilian Synchrotron Light
Source (LNLS), using the Spherical Grating Monochromator (SGM) beam line,
operated in the single-bunch mode of the storage ring, with a period of 311 ns and
bunch width of 60ps. Several fragments such as CH, ™, O, Ht and H3™ have been
identified and their desorption rates per impact were determined and compared
with previous results obtained using different ionization agents, such as electrons,
heavy ions and photons at different energies in order to provide data to astrochem-
ical models.

Acknowledgements: This work was supported by DO8A-SGM-9918, CNPQ, CAPES and
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Dimethyl sulfoxide (DMSO) is a solvent widely used in chemical and biological
laboratories and in industrial processes, as well. DMSO [(H3C); — SO] is a sulfur
analog of acetone [(H3C)2 — CO). Being the simplest alkylsulfoxide, the DMSO is
a model system for the understanding of more complex sulfoxide molecules. In this
work the DMSO was excited with synchrotron light and the photoelectron-photoion
coincidence spectrum was acquired at 15 eV. Our goal is to study the S—C bonding
breaking process, especially in the H3CSO™ and C’H;' channels. The main question
is how the 10a — oo transition affects the cleavage of S-C bond and consequently
the production of those fragments. The experiments have been performed using the
Toroidal Grating Monochromator (TGM) beamline at the Brazilian Synchrotron
Light Laboratory (LNLS) in Campinas-SP (research proposal DO5A-TGM-11047).
High purity samples were obtained commercially and used without any further
purification. They were introduced into the Wiley-McLaren time-of-flight mass
spectrometer (TOF-MS) from the vapours of the room temperature liquids af-
ter removing air and volatile impurities by a series of freeze-pump-thaw cycles.
The work pressure was maintained at 1.0 x 10~% mbar during data acquisition.
The basis pressure was 1.0 x 1078 mbar. The results confirm that at 10a — oo
transition the main produced fragment is the H3CSO™. It means that at 15 eV
the S-C bonding breaking is the principal photofragmentation process.
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The amino acids already detected in Solar System bodies and researched in Inter-
stellar Medium are of particular importance for the chemistry related to the origin
of life since they are constituents of all living organisms. To interpret the viability
of amino acids in pre-biotic astrochemistry is important to investigate the stabil-
ity of these compounds in extraterrestrial surroundings. This study investigates,
in the laboratory, the stability of glycine to the action of ultraviolet radiation, in
spectral region around the wavelength of the Lyman « line (1216 ) produced by
a hydrogen lamp. 252Cf-PDMS of positive and negative desorbed ions was per-
formed for glycine, before and during the irradiation, and the dependence of the
ion desorption yields on the irradiation time is determined. As a result, the relative
photostability curves of the molecular and dimer ions are observed to be a single
exponential decay with a time constant 376 min for positive desorbed ions and
675 min for negative ones. The photodissociation cross section found for glycine
molecule at room temperature, when positive secondary ions are considered, is 17
Mb; this value drops to 9 Mb when negative secondary ions are analyzed. This
new methodology offers a complementary way of understanding the photonic in-
teraction in amino acids, allowing discussion on polymerization and/or radiation
induced phase transition effects.

Reference: A.M. Ferreira-Rodrigues, M.G.P. Homem, A. Naves de Brito, C.R.
Ponciano and E.F. da Silveira, Int. J. of Mass Spectrom. (2011) 306(1), 77-81.
DOI:10.1016/j.ijms.2011.06.022
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As moléculas de Freon tem atraido muita atengao para estudos devido ao seu efeito
de degradacao da camada de ozonio quando esta é quebrada na atmosfera através
de fenémenos fotoquimicos. O CF»Cls (Freon-12) é uma molécula de bastante in-
teresse no estudo desses fenémenos pois tem vasta utilizagao como propelente em
aerossois e como gas refrigerante. Excitacao e ionizagao de moléculas em camada
interna geralmente resultam na criagao de ions moleculares simples ou multipla-
mente carregados muito instaveis que se fragmentam em espécies mais leves com
ou sem separacao de carga [1]. Com o intuito de estudar o papel da correlagao
eletronica na fragmentagao molecular apds a criacao de uma vacancia em camada
interna profunda, neste trabalho apresentamos medidas para a fotoionizagao da
molécula CF5Cly em torno da borda 1s do cloro. Foram utilizadas técnicas de
coincidéncia multipla (PEPICO e PEPIPICO) e as medidas foram realizadas na
linha SXS do Laboratério Nacional de Luz Sincrotron (LNLS). Foram medidos os
rendimentos i6nicos parciais em funcao da energia do féton. Um alto grau de frag-
mentacao, levando a quase total atomizacao da molécula, foi observado. Também
foram determinadas as energias cinéticas dos fragmentos produzidos.

Referéncias: [1] K.F. Alcantara, W. Wolff, A. H. A. Gomes. L. Sigaud, S.
Soriano, V. Oliveira. A. B. Rocha e A.C. F. Santos, J. Phys. B (2001).
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Total Reflection of X-rays is a largely proved spectroscopic technique that allows
the study of material surfaces. Making use of this phenomenon, different depths
of a sample surface could be studied by means of the correct election of the inci-
dent radiation angle. In this way, analysis of the reflected intensity could provide a
method for studying surface properties, as variations of electron density with depth
(e.g., corrosion, porosity, aging, etc.) with a resolution from Amstrongs to hundred
nanometers deep. X-ray resonant Raman scattering (RRS) is an inelastic scatter-
ing process which presents fundamental differences compared to other scattering
interactions between X-rays and atoms. Both total reflection and resonant Raman
scattering techniques are used combined with the aim of discriminate oxidation
states in nano-layers of materials.

Samples of pure Cu and Fe oxidized in water and salty water, respectively, were
studied in the Brazilian synchrotron using monochromatic radiation and an energy
dispersive setup. The measurement were carried out in total reflection geometry
scanning the incident radiation angle around the critical angle with incident energy
lower and close to the K absorption edge of both elements in order to study the
RRS emissions.

For the first time, both resonant Raman scattering and total reflection tech-
niques are used combined as a hybrid tool allowing discrimination of oxidation
states in nano-layers of materials using a low resolution spectrometer. The main
contribution of this article relies on the possibility of obtaining structural infor-
mation with nanometric resolution, or even mstrongs, by using a typical energy
dispersive setup. In this way, a lot of possibilities appear from the combination of
RRS spectroscopy with other X-ray techniques, even threedimensional analysis by
RRS combined with confocal setups. Currently, further investigations are carried
out in order to reach a complete understanding of the processes involved with the
aim of turn this practical method into a true and complete analytical tool.

Acknowledgements: This work has been partially supported by the Brazilian Synchrotron
Light Laboratory (LNLS).
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In this work we present a study of the dissociative photoionization of the volatile se-
lenium compound CH3SeSeCHj3 by using multicoincidence time-of-flight mass spec-
trometry and synchrotron radiation in the Se 3p edge. Gaseous selenium species
detected in the atmosphere include dimethyl selenide, dimethyl selenone, methane-
selenol and the title compound, dimethyl diselenide 2. Various plants can accumu-
late Se up to the thousands of ppm. These are called accumulators and they have
potential to remediate areas contaminated with this metalloid (phytoremediating)
3 being an attractive solution for cleaning such sites. Certain plants can also convert
the Se into volatile species, such as dimethyl selenide or dimethyl diselenide, mainly
harmless to the environment, by a process called phytovolatilization.*> Below the
Se 3p threshold, located at approximately 179.0 eV, the TTY spectrum exhibits
two signals at 164.3 eV and 170.2 eV which should correspond to transitions in-
volving the spin-orbit splitting of the 3p term of selenium into 3p;,2 and 3ps3/2
levels. The analysis of the PEPICO spectra of CH3SeSeCHjs over the whole range
of photon energies analyzed here reveals a preferential production of H ions, while
signals corresponding to ionic fragments Ho*, CH, ™ (x= 2, 1 and 0) , Set and
HCSet appear as less intense bands. In addition, peaks corresponding to the Ha™
and Se,™ ions have been observed having very weak relative intensity. It should
be noted that only a singly charged molecular ion can produce Se;™ from ionized
CH3SeSeCH3 by the loss of two CHs groups. The molecular ion, CH3zSeSeCHz ™,
can not be observed in any PEPICO spectra measured in these photon energies.
Naturally occurring isotopomer fragments, due to the presence of Se isotopes, have
been observed due to the suitable mass resolution attained in the experiments. (1)
Zieve, R et al J. Sci. Total Enuiron. 1981, 19,277-284(2) Zieve, R et al J. Trace
Subst. Enuiron. Health 1984, 18, 262-267.(3) G. S. Bafuelos et al Plant Soil, 1996,
183, 49.(4) K.M. Carvalho et al J. Environ. Sci. Health, 2001, 36, 1403.(5) M. P.
De Souza et alPlant Physiol., 2000, 122, 1281.
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3D-micro X-ray fluorescence spectroscopy enables non-destructive three-dimensional
investigation of elemental distribution in samples in the micrometer regime. In the
last few years, accurate quantification procedures have been developed [1,2]. The
most important problem in these quantification procedures is the existence of light
elements in the sample from which no fluorescence is detected. This dark matrix
problem is not yet solved and is now the most serious limitation of this technique
[2]. Resonant Raman scattering is an inelastic scattering process that becomes
dominant when atoms are irradiated with incident energy lower and close to an
absorption edge. Recently, a spectroscopic technique in formation based in this
process showed to be useful to distinguish surrounded chemical environments [3,4].
We present first results regarding the possibility of determining the oxidation state
of an element, in a three-dimensional regime, by resonant Raman scattering using
an energy dispersive system combined with a confocal setup. A depth scanning of
a multilayer sample in confocal setup was carried out in the XRF Beamline of the
LNLS (Campinas, Brazil) [5]. The sample consisted of different layers of Cu oxides
over a Cu substrate. The sample was irradiated with monochromatic photons hav-
ing energy close but lower than the K absorption edge of Cu. The Raman peaks
were analyzed, residuals were determined and a FFT smoothing procedure, taking
into account the instrument functions of the detecting system, was applied. The
results show an oscillation pattern that depends on the oxidation state of cooper.
The result is relevant since allows the discrimination of the oxidation state of the
elements present in a sample in a 3D-micrometer regime by means of resonant Ra-
man scattering combined with a confocal setup. This result could be used as a tool
to determine the dark matrix present in the sample with the aim of establishing a
reliable quantification procedure.

1. W. Malzer and B. Kanngieher, Spectrochimica Acta Part B 60, 1334 (2005).
2. I. Mantouvalou et al., Anal. Chem. 80, 819 (2008). 3. Leani J.J. et al., J. Anal.
At. Spectrom., 26, 378 (2011). 4. Leani J.J. et al., X-Ray Spectrom. 40, 254 (2011).
5. C.A. Pérez et al., X Ray Spectrom; 28 320 (1999).
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Nas ultimas décadas as técnicas de espalhamento de elétrons de alta energia e de fo-
toabsorgao por radiagdo tém sido usadas extensivamentes, sendo indispenséveis (e
complementares) para entender diferentes aspectos de ciéncias como a astronomia,
a biologia, a quimica e a fisica. Alguns estados eletronicos que néo sdo acessiveis
por técnicas dpticas podem ser estudados por espectroscopia de perda de energia
de elétrons (EPEE), ferramenta refinada para o estudo de excitagoes eletronicas
em atomos e moléculas. Neste trabalho EPEE, com alta energia de impacto (1
keV), foi usada na determinacao de espectros da molécula de Isopreno (CsHg)
abrangendo até 100 eV de perda de energia, num angulo de espalhamento igual
a 1,5°. Utilizando luz sincrotron, obtivemos espectros de fotoabsorcao na regiao
da valéncia. Utilizando a regra da soma S(-2) colocamos o espectro numa escala
absoluta de forca do oscilador éptica (se¢do de choque)!. O mesmo método experi-
mental foi adotado para a obtencao, em escala absoluta, da Superficie de Bethe para
as moléculas de Acetonitrila (CH3CN)? e Halotano (CF3CHCIBr). A superficie de
Bethe é uma representagao tridimensional envolvendo as forgas do oscilador, a ener-
gia e os angulos de espalhamento. Estas superficies permitem ainda a determinacao
de propriedades fisicas como o indice de refracao e a constante de Verdet. No caso
da molécula acetonitrila, observou-se pela primeira vez uma transigao nao-dipolar
em 10,8 eV. Os resultados da FOG para a molécula Halotano apresentados também
sao originais. Em todos os casos foram obtidos as se¢oes de choque de fotoabsorcao
absolutas.

1 - MARTINS, G. ; Ferreira-Rodrigues, A. M. ; Rodrigues, F. N. ; de Souza, G.
G. B. ; et al., Physical Chemistry Chemical Physics, v. 11, p. 11219-11231, 2009.

2 _ Rodrigues, F. N., Ferreira-Rodrigues, A. M., Lucas, C. A., Beochat-Roberty,
H. M.,Pontes, F. C., de Souza, G. G. B., UV Excitation and Fragmentation of
Acetonitrile Molecule, 2011 in preparation
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No presente trabalho, iniciou-se uma pesquisa precursora que ird contribuir para
o entendimento da dinamica de interagao da luz com os psoralenos, assunto de
grande relevancia na area da saude e afins devida a suas propriedades fotossensibi-
lizantes. Os psoralenos sao compostos furocumarinicos presentes em varias frutas
e, particularmente, no 6leo de bergamota, possuem atividade fotobioldgica e fo-
toterapéutica, sendo utilizados no tratamento PUVA (psoraleno + UV-A), técnica
que atualmente fornece bons resultados contra doencas de pele, como psoriase, vi-
tiligo e em alguns tipos de cancer. O 8-metoxi-psoraleno é comumente usado em
medicamentos. Com o objetivo de investigar a fotoestabilidade dos psoralenos em
alta e baixa energia, foi feito a fragmentagao i6nica do 8-metoxi-psoraleno (8-MOP)
empregando um espectrometro de massa por tempo de voo. O experimento foi re-
alizado nas dependéncias do Laboratério Nacional de Luz Sincrotron - LNLS, na
linha de luz TGM (Toroidal Grating Monochromator) que opera na faixa de ener-
gia do ultravioleta (12 - 310 eV) e foi ajustada na primeira grade que corresponde
ao comprimento de onda de 100 a 35 nm (12 - 35 eV). A técnica de coincidéncia fo-
toelétron-fotofon (PEPICO) foi utilizada para a observagao da fragmentagéo ionica
do 8-MOP em energia de 12, 14, 16, 18 e 21 eV, obtendo espectros de massa por
tempo de voo. Os espectros apresentaram vdrios fragmentos m/z = 216.2, 201,
188, 173 e 145, e foram surgindo, nesta ordem, & medida que aumentava a energia
do feixe ionizante. Estes fragmentos sao formados a partir da fragmentacao do fon
molecular 8-MOP (216.2) por uma cadeia de reacoes que envolvem a eliminagao de
grupos neutros e rearranjos moleculares. Entretanto, observou-se que o pico base
era o préprio fon molecular (216.2), em todos os espectros obtidos, esta observagao
nos leva a considerar sobre a estabilidade eletronica da estrutura molecular do 8-
MOP, que por efeito de ressonancia das ligacoes pi alternadas impedem a abertura
dos anéis, mantendo sua alta estabilidade.
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Mecanismo de Emissao do Cintilador BaYFg:2%Pr3t via
Espectroscopia de Absorcao de Raios X

Andrade, AB!, de Mello, A.C.S.', Baldochi, S. L.2, Valerio, M.E.G.!, and
Rezende, M. V. dos S.!

L Universidade Federal de Sergipe - Sao Cristévao SE Brazil
2 Instituto de Pesquisas Energéticas e Nucleares - Sdo Paulo SP Brazil

Neste trabalho foram usadas as técnicas XAFS (X-Ray Absorption Fine Struture) e
XEOL (X-Ray Excited Optical Luminescence), realizadas na linha XAFS2 do LNLS
(Laboratério Nacional de Luz Sincrotron), para o estudo dos processos que originam
a luminescéncia do cintilador BaY,Fg:2%Pr3*. Novas e importantes propriedades
a respeito do mecanismo luminescente do material foram observadas. O espectro
XEOL do BaY,Fg:2%Pr3t apresenta as emissoes tipicas do fon Pr3*, com emissoes
em 482, 525, 555, 607, 642 e 722 nm correspondentes as transicdes 3P, - 3Hs, 3P,
+ 116 - 3H5, 3P2 - 3F4, 1D2 - 3H57 3P2 - 3F4 (S 1D2 - 3H5, respectivamente. A
intensidade de emissao XEOL medida em funcao da energia dos fétons de raios X
apresentou as bordas de absorcdo L1, L2 e L3 do Ba?T e, com menor intensidade, a
borda L3 do Pr3*. A explicacdo para este comportamento esté relacionada com a
baixa concentracio de Pr®t, j4 que se trata de um dopante. A XEOL apresenta, no
entanto uma caracteristica muito diferente da curva de absorgao de Raios X medida
no modo de transmissdo apds as bordas de absorcao, a intensidade XEOL (j&
normalizada pela intensidade do feixe de raios X incidente) cresce monotonicamente
com a energia de excitacao, revelando que a eficiéncia de cintilagao é tanto maior
quanto maior for a energia dos fétons. Estes resultados permitem propor um modelo
para o mecanismo de cintilacdo do BaYyFg:2%Pr3T quando excitado por raios X
baseado no processo de geracao de cargas devido a absorgao dos fotons de raios X,
no tréfego de portadores entre as bandas de conducao/valéncia e armadilhas e no
processo de recombinacao radiativa dos portadores leves que transferem a energia
para o Pr>t. Este por sua vez absorve a energia e vai para o estado excitado,
decaindo para o estado fundamental através das suas emissoes caracteristicas.

Acknowledgements: Trabalho parcialmente financiado pelo CNPq, CAPES, FAPITEC/SE
e LNLS
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Mn coordination and oxidation state determination in spinel
Mn;_; V14,04 series by XANES. Comparison with
high-resolution K3 Emission Spectroscopy.

Tirao G.', Ceppi, S.!, Mesquita, A.2, Pomiro, F.3, and Pannunzio Miner, E. V.!

! Universidad Nacional de Cordoba - Cordoba Argentina
2 Universidade Federal de Sao Carlos - Sao Carlos SP Brazil
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The spinel Mny_, Vy4,0y4 series with = 0,1/3, and 1, prepared by solid state
reaction, were studied by Pannunzio-Miner et al. ! using several techniques in
order to explain their magnetic susceptibility and electrical properties behaviors.
All the samples presented positive magnetoresistance (MR) at room temperature,
in particular, the highest value (around 1 %) was observed in the MnV,04 sample.
This feature could be justify by the distribution of Mn/V cations in the tetrahedral
and octahedral sites, assuming that the Mn and V cations were in the 2+ and 3+
oxidation states, respectively.

In order to study the Mn chemical environment, Mn-K XANES spectra were
measurement at the DO4B-XASF1 beamline. The Mn oxidation state and coordi-
nation were determined using the edge energy half way up the normalized-edge
step in the usual way (i.e. where the absorption is equal to 0.5) and the area of
the extracted pre-edge structure, respectively, comparing with reference spinels. In
addition, these results were used to compare this conventional technique with the
high-resolution K3 Emission Spectroscopy applied in previous works 23

Acknowledgements: This work was partially supported by the Brazilian Synchrotron
Light Source (LNLS) (project D04B - XAFS1-10693) and by the Consejo Nacional de
Investigaciones Cientificas y Técnicas (CONICET).

L' E. V Pannunzio-Miner, J. M. De Paoli, R. E. Carbonio, R. D. Sénchez, J. Applied
Physics. 105, (2009) 113906.

2'8. Limandri, S. Ceppi, G. Tirao, G. Stutz, C.G. Sénchez, J.A. Riveros. Chem. Phys.
367, 93 (2010).

3 G. Tirao, S. Ceppi, A.L. Cappelletti, E.V. Pannunzio Miner. J. Phys. Chem. Solids 71,
199205 (2010).
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Propriedades fotoinduzidas por VUV na liga SbTe

Almeida, D. P.! and Moura, P. R.!

Universidade Federal de Santa Catarina - Florianépolis SC Brazil

Inicialmente, a liga amorfa de SbTe foi preparada por moagem MECanica e usada
para produzir filmes finos amorfos de mesma composicdo por evaporagao resis-
tiva. Em seguida, investigamos os efeitos fotoinduzidos em filmes finos calcogénicos
amorfos excitados com radiacao VUV na linha de luz TGM, para promover os
efeitos de fotobranqueamento ou de fotoescurecimento. As propriedades estruturais
da liga na forma de po foram analisadas usando DRX. As propriedades estruturais
e da liga, na forma de filmes finos, foram analisadas por EDS. Visando comparar
as mudangas causadas pela irradiacao nos filmes. Suas propriedades estruturais e
opticas foram novamente investigadas pelos mesmos procedimentos. Compreender
esses mecanismos tem fundamental importancia para o desenvolvimento de novos
dispositivos.

Acknowledgements: This work was supported by LNLS
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Photoabsorption and time-of-flight mass spectroscopy for
gas-phase trimethyl phosphate following valence shell
excitation
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L.2, Hasse, A.', Lee, M. T.%, and Iga, 1.*
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In this work we report an experimental study on photoabsorption of trimethyl
phosphate (TMP) molecules in the vacuum-ultraviolet energy range. More specifi-
cally, absolute photoabsorption cross sections and photoionization yields are mea-
sured and reported in the (11.11-21.45) eV energy range. The photoionization and
neutral-decay cross sections in absolute scale are also derived and reported. De-
tails of our experimental setup and procedure for cross-section determination can
be found in our previous work [1]. Essentially, the measurements were performed
using a double-ion-chamber technique [2]. The experimental cross-section results
are analyzed in comparison with PES measurements. Oscillator strengths sum rules
over the extrapolated experimental data gives a value of 71.6 au for the static dipole
polarizability of TMP, which is in excellent agreement with the value of 72.3 au
reported in literature. In addition, the ionic dissociation in the same energy range
has been studied by time-of-flight mass spectrometry [3]. The detected product
cations are CgH904P+, 6131’1804113—"_7 (7[’[30413—"_7 02H603P+, POI, CH502P+,
POF and CHj . The observed ionic branching ratios are converted in absolute
scale by using the measured photoionization cross sections. The presence of two
ionic metastable states corresponding to the C3 HgO4 P+ and CH30,P™ fragments
are reported and their metastable ion mean lives are estimated in (152+5) ns and
(248+30) ns. The results and discussion will be presented during the workshop.

[1] M. G. P. Homem, P. Iza, L. S. Farenzena, R. L. Cavasso-Filho, M. T. Lee and
I. Iga, J. Phys. B: At. Mol. Opt. Phys. 42, 235204 (2009). [2] J. A. R. Samson and
Lifeng Yin, J. Opt. Soc. Am B 6, 2326 (1989). [3] F. Burmeister, L. H. Coutinho, R.
R. T. Marinho, M. G. P. Homem, M. A. A. Morais, A. Mocellin, O. Bjorneholm,
S. L. Sorensen, P. T. Fonseca, A. Lindgren and A. Naves de Brito, J. Electron
Spectrosc. Relat. Phenom. 180, 6 (2010).
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Interagao da Molécula DL-prolina em Fase Condensada com
Foétons na Regiao do Ultravioleta de Vacuo

Silveira,T.R.!, Marinho, R. R. T.!, E. M. Nascimento!, and Prudente, F. V.1

Universidade Federal da Bahia - Salvador BA Brazil

Existem modelos que tentam explicar como biomoléculas mais simples teriam sido
formadas. Uma das possiveis conseqéncias dos modelos de evolugao quimica no
espago seria que a vida na Terra tenha sua origem no espago, isto €, as biomoléculas
precursoras da vida teriam sido formadas no espago e trazidas para a Terra pelos
impactos de cometas e meteoritos. J4 foram encontrados desde elementos leves
como C, H, O e N até moléculas como cianeto de hidrogénio (HCN), formaldeido,
pirimidinas, polimeros, entre outros. Como os cometas perdem graos ao entrar
em contato com a atmosfera terrestre eles podem ter desempenhado um impor-
tante papel de fontes de moléculas organicas para desenvolvimento da vida na era
primitiva. A astronomia observacional apresentou nos ultimos anos resultados em
relaggao a descoberta de moléculas complexas. Existe uma diferenca considerdvel
no numero de observagoes diretas de moléculas organicas em fase condensada e em
fase gasosa no espaco, sendo a primeira muito mais abundante. Este fato estd inti-
mamente ligado a fotoestabilidade destas moléculas quando expostas ao campo de
radiacao no espago de radiagao que compreende comprimento de ondas desde o in-
fravermelho a raios césmicos. Produzindo filmes de amino dcidos podemos estudar
como moléculas em fase condensada se comportam quando expostas a radiagao
ultravioleta de vacuo (VUV). Nesse trabalho, apresentaremos um estudo da fo-
toestabilidade do composto orgénico DL-prolina em fungdo de sua interacao com a
radiagao VUV. Os filmes foram produzidos pela técnica drop-casting, os experimen-
tos foram realizados na linha de luz TGM do LNLS, onde selecionamos fé6tons com
energia de 150 eV, e para analisar os efeitos da degradagao dos filmes utilizamos
um espectrometro infravermelho com transformada fourier (FT-IR).

Acknowledgements: LNLS, CNPq, FAPESB e CAPES
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Sistema para as Medidas de Fotoionizagao e Producao do
Formaldeido

Tanaka, H. J.!, Prudente, F. V.!, Marinho, R. R. T.!, and E. M. Nascimento!

Universidade Federal da Bahia - Salvador BA Brazil

O estudo da fotoionizagao de moléculas de interesse bioldgico tem aumentado
muito nos ultimos anos, devido ao interesse basico na natureza fundamental de
estruturas eletronicas e de processos moleculares de espalhamento. Consideramos
a hipdtese de que moléculas simples dariam origem a moléculas mais complexas por
meio de reagoes fotoquimicas induzidas por radiagao interestelar. Apresentaremos
neste trabalho as medidas da fotoionizagao do argonio (Ar), do xenonio (Xe) e do
formaldeido (CH20); e a produgéo do formaldeido a partir de paraformaldeido em
pé. Os dados foram coletados no Laboratério Nacional de Luz Sincrotron (LNLS),
utilizando a linha D0-5A TGM (Toroidal Grating Monochromator). As segoes de
choque de fotoionizacao foram medidas utilizando uma camara de dupla ionizagao
(double-ion chamber). Este trabalho faz parte de um projeto mais amplo de estu-
dos de moléculas de interesse biolégico, motivado pela hipétese de que partindo de
moléculas simples, processos fisico-quimicos podem ter dado origem a moléculas
mais complexas responsaveis pela geracao da vida terrestre.

Acknowledgements: LNLS, CAPES
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A study about dimers formation of formic acid in gas phase
and in the valence region
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Study of simple pre-biotic molecules takes great importance for understanding
about complex organic molecules formation like amino acids, proteins and nucle-
obases within the DNA and RNA. A hypothesis for the appearance of nucleobases
is that they could have been synthesized from simpler organic composites contained
in interstellar medium (ISM), meteorites and asteroids. Lots of experiments have
demonstrated that it is possible to produce complex pre-biotic molecules from sim-
pler molecules under environments that simulate the ISM. Thus, we have performed
a theoretical and experimental study about photoionization and photofragmenta-
tion processes of simple pre-biotic molecules that are important in the synthesis
of complex biomolecules. In this work particularly, we performed photoionization
and photofragmentation process of formic acid-D2 (CDOOD) in order to verify
if some molecular fragmentations coming from dimers that could be formed be-
fore ionization region at TOF mass spectrometer. Experimentally, we measured
these molecules mass spectra in gaseous phase. These spectra were got as function
of pressures in experimental chamber, temperature samples and photon energy,
in the vacuum ultraviolet region, between 11 and 20 eV. These data had been ob-
tained in the Brazilian Laboratory of Syncrotron Light, by using mass spectrometer
of flight time. The mass spectra had been obtained by using the photonelectron
photonion coincidence technique, PEPICO. For a better understanding of experi-
mental results, we have made a theoretical analysis of the photofragmentation by
using Density Functional Theory.

Acknowledgements: LNLS
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Interacao da radiacao estelar com moléculas congeladas na
superficie de graos de poeira

Monfredini, T.!, Mendoza, E. F.!, Almeida,G.C.!, Andrade, D. P. P.2, W. Wolff*,
Rocco, M.L.M.!, and Boechat-Roberty , H.M.!

1 Universidade Federal do Rio de Janeiro - Rio de Janeiro RJ Brazil
2 Universidade do Vale do Paraiba - Sdo José dos Campos SP Brazil

O envoltério de estrelas evoluidas, como as nebulosas planetarias, é composto por
varias espécies moleculares, resultado de reacoes quimicas tanto na fase gasosa
quanto na superficie de graos de poeira. A abundancia de uma dada molécula
nesses ambientes depende das taxas de formacao, destruicao e fotodessorcao do
manto de gelo sobre a superficie dos graos de poeira.

Sabe-se que os hidrocarbonetos policiclicos arométicos (PAHs), compostos con-
tendo dois ou mais anéis benzénicos, sdo formados principalmente nas camadas de
gés e poeira que circundam as estrelas evoluidas ricas em carbono. Moléculas pre-
cursoras dos PAHs e PAHs metilados, como benzeno (CgHg), diacetileno (C4Hz),
triacetileno (CgHsz), metil-acetileno (C3CoH) e metil-diacetileno (CH3C4H) foram
detectadas na nebulosa protoplanetdria CRL 618. Neste trabalho estudamos a
dessorgao de ions devido a interacao de raios X com o metil-benzeno, ou tolueno
(CeH5CHj3), congelado a temperatura de 27 K. Empregamos a espectrometria de
massas por tempo de voo (MS-TOF), utilizando fétons com energias de 275 a 320
eV provenientes da linha SGM, no modo single bunch. Nossos resultados mostram
que as moléculas metil-diacetileno e metil-acetileno observadas na CRL618 podem
ser fragmentos do tolueno. Estudamos a variagao do rendimento i6nico em fungao
da energia dos fétons e determinamos as taxas de produgao de ions em funcao do
fluxo de fétons na nebulosa planetaria CRL618.

Acknowledgements: Agradecemos ao LNLS, pelo suporte técnico, e a CAPES, pelo su-
porte financeiro.

66



Photoexcitation, photoionization and photofragmentation
studies on Pyrosulfuryl chloride, (C1SO;)20, between 12 and
300 eV

Angelica Moreno Betancourt!, Romano, Rosana M.!, Erben, Mauricio F.!,
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Recent investigations in our research group have been dedicated to the elucidation
of photochemical reaction mechanisms between small molecules, relevant as atmo-
spheric contaminants or components. For example the photochemical gas-phase
reaction between SOy, Os and Cly was studied and the reaction mechanisms were
proposed on the basis of the isolation and identification of the products.1 Molecules
of the type CISO3 (0SOs),,Cl, with n=1,2 and the novel peroxide CISO;00S0,Cl
were determined, among others, as the main photoproducts. It was proposed that
this reaction could play an important role in atmospheric chemistry, particularly
in regions of high Cly and SOy abundances. It was also suggested that it could
account for chemical processes to explain the unexpectedly low oxygen content
of the Venus stratosphere.2 Pyrosulfuryl chloride, was prepared by the reaction
of SO3 and CCly,1 and subsequently purified by fractional distillation first, and
then by trap-to-trap distillations in vacuum conditions. The identity and purity
of the sample were checked by IR and Raman spectroscopy. The photoexcitation
and photofragmentation in the energy region between 12 and 300 eV was studied.
The Total Ion Yield (TTY) spectra show the S 2p, Cl 2p and S 2s edges, at 182.4,
212.4 and 236.6 eV, respectively. The most abundant ion detected in the PEPICO
spectra, after the photoexcitation of the sample in the 12-21 eV energy region,
was the CISO,™ fragment (43.4% at 13 eV and 44.0% at 21 eV). At higher ioniza-
tion energies, the atomization processes dominate the PEPICO spectra, being the
abundances of O, ST and CI* 46.5, 15.9 and 22.2

1. R. M. Romano, C.O. Della Védova, H. Beckers, H. Willner. Inorganic Chem-
istry. 2009. 48 (5), 1906.

2. W. B. Demore, M.-T. Leu, R. H. Smith, Y. L. Yung., 1985, 63, 347-353.
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Dissociative photoionization of FSO,NCO following sulfur
2p and 2s edges

Angelica Moreno Betancourt!, Romano, Rosana M.!, Cavasso Filho, R. L.2,
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As a part of project aimed to the study of the photochemical and electronic prop-
erties of molecules that possess the -XSO3- group (X = halogen) namely Pho-
toexcitation, photoionization and photofragmentation studies of molecules with
atmospheric interest, in the present work we present a study of the fluorosulphuryl
isocyanate, FSO;NCO. Very recently, a similar experimental study was carried out
at LNLS for the related molecule CISOo;NCO. The sample was prepared by the
fluorination of CISO;NCO using SbF3 and subsequent trap-to-trap distillation in
a vacuum line.1 The purity of the compound was carefully checked by infrared
spectroscopy. The experiments have been performed using synchrotron radiation
from the TGM beam line in the range 100-300 eV. The Total Ion Yield spectrum
(TTY) of FSO3NCO is dominated by a group of bands centered at 171.0, 172.4,
173.8, 175.2, and 176.2 eV and a small shoulder at 177.2 eV. The S 2p threshold
is located at approximately 183.0 eV. In addition, the S 2s threshold was also ob-
served in the TITY spectrum at 237.2 eV. The photoelectron-photoion coincidence
(PEPICO) and photoelectron-photoion-photoion coincidence (PEPIPICO) spectra
were measured at the most important S 2p transitions, below and above the ioniza-
tion edge. The analysis of the PEPICO spectra reveals a decrease of the intensity
of the heaviest ions when the incident photon energies were increased. The most
noticeable change observed by going toward higher energies is the increment of the
signal corresponding to the O+ ion from 13 % at 160 eV to 41 % at 237 eV. On the
other hand, several islands were observed in the PEPIPICO spectra, presenting the
Cct/0*t, Nt/OT, F*/O*, NC*t/O*, COT/O*", ST/OT, NCOT /O and SO /O*
coincidence the higher intensities.

1. R. M.S. Alvarez,E.H. Cutin, H.G. Mack and C. O. Della Védova, J. Mol.
Struct, 323 (1994) 29-38.
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Laser Cooling in Unfriendly Environments - Advances in
Synchrotron Spectroscopy of Laser Cooled Atoms
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During the last two decades, the construction of 2nd Generation Electron Storage
Rings allowed several studies related to the interaction of ultraviolet photons and
neutral atoms. The majority of these studies were concentrated in the photoion-
ization total cross section, that is, the ionization probability as a function of the
photon energy. The photoelectron angular distribution, the partial cross section, is
very complicated to measure with electron analyzers. Although a lot of experiments
have being performed concerning the total cross section we have few experimental
studies of the partial cross section. On the other hand, the partial cross section is
very sensitive to relativistic and many body effects in this way, much more infor-
mation could be extracted in principle. In order to overcome the limitations of the
electron analyzers, to get experimental information about the angular distribution
of the photoelectrons we decided to measure the ion recoil instead of looking at the
electron itself. Since the momentum of the system should be conserved in the events
of photoionization, measuring the ions we can get indirect information about the
electrons. However the ion recoil energy is much smaller than the atomic thermal
energy at room temperature. With laser cooling we can achieve thermal energies
3 orders of magnitude smaller than the typical ion recoil energy. In the first part
of this talk I will present the technique of ion recoil momentum spectroscopy, the
first experimental results obtained in Brazil, as well as new results obtained by
our group in a German 3rd generation Electron Storage Ring, BESSY II, and the
future perspectives. Thanks to the high photon flux and energy resolution available
in BESSY II we could observe photoionization from the hot background atoms and
resolve resonances from excited state cold atoms. As compared to standard optics
laboratories, the experimental hall of Synchrotron storage rings are extremely noisy
environments for experiments demanding stabilized single frequency laser sources,
so we will also talk about the special laser setup developed.

Acknowledgements: We would like to thank the help from LNLS and BESSY II staff dur-
ing the experiments and the financial support from LNLS, BESSY II, Friends of BESSY,
FAPESP and CNPq.
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Chroococcidiopsis sp. strain AAB1, a new model from the
Atacama Desert for the understanding of extreme UV
tolerance in an Astrobiological Context
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The Atacama Desert in northern Chile is the driest and oldest desert on Earth. In
a recently published report [Azua-Bustos, 2011] we showed that along its Coastal
Range, fog can support hypolithic colonization rates of 80From these hypolithic
communities we were able to obtain a previously unknown strain of Chroococcid-
iopsis which we characterized by morphological and molecular means. Due to the
extreme tolerance of cyanobacteria of this genus to UV, and since the Atacama
Desert has constantly high UV radiation levels all year long, we propose this strain
as a pertinent model for understanding the limits UV tolerance for life as we know
it. We have measured the viability of the isolate by using the DEAD/LIVE Ba-
cLight kit which allows the detection of dead cells by measuring the loss of integrity
of the plasma membrane, and found that it remains almost unchanged with con-
trol cultures when desiccated. In addition, desiccated samples readily start new
cultures. Transmission electron microscopy (TEM) of desiccated samples show no
evident changes compared with controls. Pigments extracts from desiccated sam-
ples show a decrease in photosynthetic pigments like Chlorophyll-a, measured by
fluorescence spectra and by tissue layer chromatography. Desiccated samples also
synthesize sucrose, an intracellular compatible solute known to play a role in des-
iccation tolerance. As desiccation and extreme UV tolerance are thought to share
similar metabolic routes [Rebecchi, 2007], we expect that our isolate (as suggested
by preliminary experiments performed with our strain at LNLS in 2010) should be
extremely tolerant to UV radiation. Future work include exposition of monolayers
of our strain using the VUV line, and the determination of its comparative toler-
ance levels with a Chroococcidiopsis strain (N76) isolated from the Mojave Desert
which we also have in culture. The experiments will consist of different exposition
times in order to achieve increasing UV accumulation levels and attain the highest
levels in which we still see survival as measured by the methods detailed above.

Acknowledgements: This work was suported by Fondecyt Project 1110597. AAB receives
a scholarship from Conicyt and additional support from MIFAB (Santiago, Chile).
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Study of a new approach to diagnose breast cancer based on
synchrotron radiation scattering properties
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Breast cancer is the most frequently occurring cancer in women accounting for
about 20% of all cancer deaths. This scenario is, among other factors, due to
inherent limitations of the current clinical methods of diagnosis based on x-ray
absorption. Meanwhile, recent researches have shown that the scattered radiation
can provide information about the structures that compose a biological tissue, like
breast tissue. Then, the information provided by x-ray scattering techniques can
be used to identify breast cancer. In this work, we developed a classification model
based on discriminant analysis of scattering profiles of 106 human breast samples
histopathologically classified as normal tissue, benign and malignant lesion, at wide
(WAXS) and small angle x-ray scattering (SAXS) regions.

WAXS and SAXS experiments were carried out at the D12A-XRD1 and DO02-
SAXS2 beam lines in the National Synchrotron Light Laboratory (LNLS) in Camp-
inas. For WAXS experiment, was used an x-ray beam energy of 11keV allowing to
record the momentum transfer interval of 0.7nm~!<(q=4n.sin(6/2)/\)<70.5nm~?
on the Nal(T1) detector. While for SAXS experiment was used an x-ray wavelength
of 1.488 A, a two-dimensional detector and several sample-detector distances, al-
lowing to get the range of 0.07nm~!<q<4.20nm~!. The scattering profiles at both
regions, for each sample were used to build the diagnosis model based on discrim-
inant analysis.

From WAXS data, differences related to position and intensity of the peaks of the
molecular structures were found, when compared normal and pathological breast
tissues. While for SAXS these differences were observed in supramolecular struc-
tures. The diagnostic model combining the information at WAXS and SAXS yield
two linear functions which, allow to correlate changes at molecular scale with those
at supramolecular level as well as, to classify correctly all samples analyzed in this
study[!. Finally, the results achieved in this study suggest the possibility of devel-
oping new radiological techniques based on x-ray scattering, which would expand
the capability of breast cancer diagnosis.

Reference }
[1] CONCEICAO, A. L. C., et al. d0i:10.1016/j.nima.2010.08.060.
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Schizophrenia is a neural disorder that affects approximately 1% of the world pop-
ulation and its causes have not been completely elucidated yet. In this work we
analyzed induced pluripotent stem cells derived from schizophrenic patients in or-
der to unveil schizophrenias impairments at the cellular and atomic level. Multi-
elemental analyses were performed and results revealed high potassium levels on
schizophrenia-derived cells compared to controls (healthy subjects and standard
embryonic stem cell lines). Further analyses showed that schizophrenia cells ex-
press higher levels of a mutated potassium channel, KCNH2 3.1, which affects
neuronal firing and may affect cortical physiology, cognition and psychosis.
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The toxicity of arsenic species is widely known. A realistic evaluation of the risk
posed by As depends on accurate determination of As speciation, because its toxi-
city and mobility varies with oxidation state and chemical environment. The most
toxic species are inorganic As (IIT) and As (V) called respectively arsenite or triva-
lent arsenic, and arsenate or pentavalent arsenic.

Recently, x-ray Resonant Raman Scattering spectroscopy has been successfully
employed to determine the oxidation state of metals. In this work we use RRS
spectroscopy to perform arsenic speciation.

The measurements were carried out in XRF station of the DO9B-XRF beam-
line at the Brazilian synchrotron facility (LNLS, Campinas). Mineral samples of
As in different oxidation states (As(III) and AS(V)), and two biological forms of
arsenic (monomethylarsonic acid (MMA(V) and dimethylarsinic acid DMA(V))
were analysed. The samples were diluted, deposited on silicon wafers and allowed
to dry. The amount of liquid deposited on the reflector before evaporation was 20
microliters for all the specimens. These samples were irradiated with monochro-
matic photons of 11816 €V, i.e., below the K-edge of arsenic in order to inspect the
Raman emissions. The measuring livetime was 3600 sec for each sample.

Spectra were analysed with specific programs for spectrum analysis using non-
conventional functions for data fitting, i.e., modified Voight functions (for Compton
peaks), Gaussian functions for fluorescent and for low intensity peaks (such as es-
cape peaks and other contributions), and polynomial functions for the background.
Raman peaks were fitted using specific functions.

In this work we have shown that resonant Raman scattering spectroscopy can
be used to analyse arsenic species. The method is very simple and reliable. The
most important feature of this method relies in the possibility of using the same
spectrometer of XRF analysis or TXRF analysis. In this way, practically in the same
experiment of quantifying the traces of arsenic in a sample the species can also be
obtained. This work is pioneer in the area and an important work of interpretation is
necessary in the future. Nevertheless, this behaviour in the residuals of compounds
could be used to identify the oxidation state of the elements under study, offering
a possibility of chemical environment determination using RRS spectroscopy.

Acknowledgements: This work was partially supported by the LNLS (Campinas. Brazil)
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El arsénico (As) es un contaminante ampliamente distribuido en la naturaleza, es
movilizado por agua y puede bioacumularse en especies expuestas. Este elemento
resulta altamente téxico para los procesos biolégicos ya que produce estrés oxidativo
y lleva a muerte o transformacién celular. Debido a que el desarrollo embrionario
y larval de los anfibios como el sapo, ocurre en medio acuoso, estos organismos
resultan muy apropiados para realizar estudios ecotoxicolégicos del As. Ademéds son
una pieza clave en la cadena alimenticia en ambientes acudticos. Recientemente se
comenzaron estos estudios en la especie autéctona Rhinella arenarum (sapo comén
argentino). La técnica SR-TXRF permitié observar que la concentracién de As
comienza a aumentar a los 8 dias de exposicién después de la fertilizacién de los
ovocitos. Esta técnica ha sido empleada para determinar la bicacumulaciéon de As
durante el estadio larval, después de los 8 dias de incubacién y el efecto sobre
la concentracién de otros elementos. Los resultados se suman al andlisis de otros
biomarcadores como expresion de quinasas relacionadas a estrés oxidativo. Estos
estudios permitirdn determinar la relacién dosis/efecto de la exposicién a 0, 1 y 10
ppm de As entre 8 y 21 dias

Acknowledgements: The authors would like to thank LNLS - Brazilian Synchrotron Light
Source, Campinas, Brazil, under proposal DO9B-XRF-11784 /2011. This work was sup-
ported by the CONICET and the PICT 214-Préstamo BID, Argentina.
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La contaminacién del agua con arsénico (As) es un problema global que afecta la
salud de millones de personas. La exposicién crénica a As produce cancer, diabetes,
hipertensién, neuropatias, hepato y nefrotoxicidad. Este téxico produce estrés ox-
idativo y depolarizacion de la membrana mitocondrial desencadenando el proceso
de muerte celular por apoptosis. En el higado y en rindn, las especies As(I1I)
y As(V) son mono- o di-metiladas (MMA y DMA) y posteriormente eliminadas,
principalmente, por orina con mayores proporciones de DMA(V). Sin embargo, una
fraccién de As y/o sus metabolitos es retenida y acumulada en algunos dérganos.
Utilizando la técnica SR-XRF (linea D09B del LNLS) y un haz colimado de 300
m se han elaborado mapas de distribucién de As y otros elementos en 6rganos de
ratas que bebieron agua con 50 ppm As(III) durante 60 dias. Se observé que As
no se acumula en cerebro o pancreas, pero si en higado y corteza renal. Debido a
que algunos metabolitos de As (compuestos metilados) son cancerfenos y de mayor
toxicidad que el As inorganico, se estan realizando experimentos para determinar
las especies acumuladas en mitocondria, principal organela afectada por As. Los
resultados obtenidos en la pesquisa D09B-XRF-9068/2010 utilizando SR-TXRF-
XANES, mostraron que una parte del As retenido en rindén serfa As(III) (resultados
presentados en RAU21). En base a estos resultados previos y teniendo en cuenta
que el dcido monometilarsénico MMA (III) seria uno de los metabolitos de mayor
carcinogenicidad, se ha buscado la identificacién de este metabolito en mitocon-
drias purificadas a partir de corteza renal de ratas cronicamente expuestas a As, por
SR-XRF-XANES utilizando geometria convencional (45), también implementada
en el LNLS por este grupo.

Acknowledgements: The authors would like to thank LNLS - Brazilian Synchrotron Light
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ported by the CONICET and the PICT97-PRH33-Préstamo BID, Argentina.
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El As es un contaminante ampliamente distribuido en la naturaleza y puede
bicacumularse en especies expuestas. Debido al vulcanismo reciente (en términos
geoldgicos) de la Cordillera de los Andes, este contaminante se encuentra en al-
tas proporciones en muchos acuiferos subterraneos y cauces fluviales exponiendo
diversas especies y unas 15 millones de personas en América Latina a concentra-
ciones tdxicas de este cancerigeno. En el arco volcanico de la Cordillera de Neuquén
(Patagonia Argentina) hemos registrado concentraciones de As en agua superficial
de hasta 25 veces los estandares de calidad de agua potable para humanos y 17 ve-
ces para la vida de especies acudticas. Los Andes contintian maés alld de Tierra del
Fuego, por debajo del mar, reapareciendo como islas y luego emergen nuevamente
en la Antartida como los Antartandes, la gran cadena montanosa de la peninsula
Antértica. En estas regiones también se ha descripto la presencia de As en sedimen-
tos y macro-algas. Estos antecedentes indican que la técnica SR-TXRF seria muy
apropiada para determinar si hay bio-acumulacién de As en especies autéctonas
expuestas. Principalmente porque algunas de estas especies son consumidas por hu-
manos y para identificar plantas que acumulan As, las cuales seran posteriormente
estudiadas como posibles fitorremediadoras.
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Therapeutic doses of radiation have been shown to have deleterious consequences
on bone health. Among the treatment strategies used for breast cancer treatment,
the most used are radiotherapy and chemotherapy. Radiotherapy may be given to
destroy the cancer cells using high-dose x-rays. Protocols vary considerably, but
generally whole body irradiation totals from 10 tol5 Gy, whereas local therapy
totals from 40 to 70 Gy. In clinical practice, the quantitative evaluation of bone
tissue relies on measurements of bone mineral density values, which are closely
associated with the risk of osteoporotic fracture. Improved survivorship rates of
cancer patients receiving radiotherapy increase the importance of understanding
the mechanisms and long-term effects of radiation-induced bone loss. In this work,
we investigated the variation on calcium distribution in ribs of female Wistar rats
(Rattus norvegicus) submitted to photon irradiation with a single dose of 20 Gy.
The determination of the calcium distribution was performed using synchrotron
radiation microfluorescence (SR-uXRF) at the X-ray Fluorescence beamline at
Brazilian Synchrotron Light Laboratory (LNLS). Animals were irradiated using
the linear accelerator Varian (CLINAC 2100) at the University Centre for Cancer
Control of the State University of Rio de Janeiro (CUCC/UERJ). The total dose
delivered was 20 Gy. The animals were about three months old and weighting
about 200g. They were distributed into two groups (seven per group): control (did
not receive any treatment) and irradiated (submitted to irradiation procedure)
groups. Results showed that calcium content decreased within the dorsal ribs of
rats submitted to radiotherapy in comparison to the control group.
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In recent years, the effects of pollution on the health of humans and other verte-
brates have been extensively studied. However, the effects on some invertebrates
are comparatively unknown. Research has demonstrated that toxic metals inter-
fere with the reproduction, development and immune defenses of some terrestrial
and marine invertebrates. Depending on environmental conditions, pollution pro-
duces chronic and acute effects on different systems and organs of animals. In
general, some more toxic elements like arsenic, cadmium, lead, mercury and nickel
in contact with organisms change cellular structures, enzyme activities, and in
some cases destroy the physiological integrities of the tissues. In insects, the effects
of pollutants depend upon the species studied. In this work, we investigated the
changes in elemental contents in the hemolymph of Rhodnius prolizus on 2 and
5 days after feeding on blood containing mercury chloride. R. Prolizus is an ob-
ligated hematophagous Hemiptera and one of the most important insect vectors
of trypanosoma cruzi, the causative agent of chagas disease. The SR-TXRF mea-
surements were performed at the X-ray fluorescence (XRF) beamline facility in
Brazilian Synchrotron Light Laboratory LNLS/Brazil. The major elements Cl, K,
Ca, Mn, Fe, Cu, Zn, Se, Br, Rb, K were found in all hemolymph samples anal-
ysed. Insects treated with HgCl2 had reduced Cl and Ca levels, whereas the same
treatment had enhanced Br levels in comparison with non- treated control insects.

Acknowledgements: This work was partially supported by the Brazilian Synchrotron
Light Laboratory - LNLS (Project XRF-10959). The authors thank to the Brazilian agen-
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Some trace elements, naturally present in breast tissues, participate in a large
number of biological processes, which include among others, activation or inhibi-
tion of enzymatic reactions and changes on cell membranes permeability, suggesting
that these elements may influence carcinogenic processes. Thus, knowledge of the
amounts of these elements and their spatial distribution in normal and neoplastic
tissues may help in understanding the role of these elements in the carcinogenic
process and tumor progression of breast cancers. Concentrations of trace elements
like Ca, Fe, Cu and Zn, previously studied at LNLS using TXRF and conventional
XRF, were elevated in neoplastic breast tissues compared to normal tissues. In
this study we determined the spatial distribution of these elements in normal and
neoplastic breast tissues using pu-XRF technique. We analyzed 22 samples of nor-
mal and neoplastic breast tissues (malignant and benign) obtained from paraffin
blocks available for study at the Department of Pathology HC-FMRP /USP. From
the blocks, a small fraction of material was removed and subjected to histologi-
cal sections of 60 pm thick made with a microtome. The slices where placed in
holder samples and covered with ultralen film. Tissue samples were irradiated with
a white beam of synchrotron radiation. The samples were positioned at 45 degrees
with respect to the incident beam on a table with 3 freedom degrees (x, y and
z), allowing independent positioning of the sample in these directions. The white
beam was collimated by a 20 pm microcapillary and samples were fully scanned.
At each step, a spectrum was detected for 10 s. The fluorescence emitted by ele-
ments present in the sample was detected by a Si (Li) detector with 165 eV at 5.9
keV energy resolution, placed at 90° with respect to the incident beam. Results
reveal that trace elements Ca-Zn and Fe-Cu could to be correlated in malignant
breast tissues. Quantitative results, achieved by Spearman correlation tests, indi-
cate a spatial correlation between these pairs of elements (p = 0.001) suggesting
the importance of these in metabolic processes associated with the development of
the tumor.
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Praziquantel (PZQ) is the drug of choice for oral treatment of schistosomiasis and
other fluke infections that affect humans. Its low oral bioavailability demands the
development of innovative strategies to overcome the first pass metabolism. In
this work, solid lipid nanoparticles loaded with PZQ (PZQ-SLN) were prepared by
a modified oil-in-water microemulsion method selecting stearic acid as lipid phase
after solubility screening studies. The mean particle size (Z-Ave) and zeta potential
(ZP) were 500 nm and -34.0 mV, respectively. Morphology and shape of PZQ-SLN
were analysed by scanning electron microscopy revealing the presence of spherical
particles with smooth surface. Differential scanning calorimetry suggested that SLN
comprised a less ordered arrangement of crystals and the drug was molecularly
dispersed in the lipid matrix. No supercooled melts were detected. The entrapment
efficiency (EE) and loading capacity of PZQ, determined by high performance
liquid chromatography, were 99.0 and 17.5, respectively. Effective incorporation of
PZQ into the particles was confirmed by small angle X-ray scattering revealing
the presence of a lipid lamellar structure. Stability parameters of PZQ-SLN stored
at room temperature (25 °C) and at 4 °C were checked by analysing Z-Ave, ZP
and the EE for a period of 60 days Results showed a relatively long-term physical
stability after storage at 4 °C, without drug expulsion.
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O carvao ativado é um material carbondceo de estrutura porosa de forma micro-
scristalina nao grafitica. E caracterizado por possuir uma elevada drea especifica e
porosidade altamente desenvolvida. Por outro lado, embora altamente viadveis em
diversas aplicacOes tecnoldgicas devido, sobretudo, ao seu comportamento redox,
oxidos de ferro sao caracterizados por possuirem, em sua maior parte, baixa area
especifica. Em catdlise heterogénea, area superficial e atividade catalitica estao
correlacionados diretamente. Nesse contexto, teve-se como objetivo do trabalho
suportar 6xido de ferro (fase goethita) puro e parcialmente substituido por niquel
em carvao ativado, cuja funcao béasica foi manter a fase ativa em um estado al-
tamente disperso. As andlises por XANES e EXAFS permitiram determinar a
identidade, estrutura e ambiente quimico dos dtomos de ferro. O sinal na regiao de
pré-borda, com energia préoxima a 7112 eV (relacionada & transigdo quadrupolar
1s —j, 3d) foi pouco intenso em todas as amostras, o que é consistente com a ge-
ometria octaédrica da vizinhanca do ferro. Para geometrias tetraédricas, um sinal
na regiao de pré-borda mais intenso deveria ser observado. Para os materiais sub-
stituidos com niquel, a altura e posicionamento da pré-borda variam, o que sugere
a formacao de algumas estruturas octaédricas ligeiramente distorcidas, possivel-
mente pela presenca dos ions isomorficos. Segundo Cornell e Schwertmann, varios
cations nao modificam a estrutura, mas afetam o tamanho da célula unitaria, o
que pode ser responsavel por tais distorgoes. Com relagao a andlise por EXAFS,
os ajustes indicaram que as distancias Fe-O e Fe-OH permanecem praticamente
constantes mostrando que nao houve variagoes significativas na estrutura local do
Fe em substituicao. Por outro lado, a altura dos picos diminui quando comparada
a goethita pura, tomada como padrao. Esse fato sugere que o nimero de coor-
denacao dos pares Fe-O e Fe-Fe é menor que o da amostra padrao, o que indica a
formacao parcial de unidades tetraédricas na estrutura com os elementos dopantes,
possivelmente relacionadas a presenca do niquel.
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Purified myelin can be spread as monomolecular films at the air/aqueous inter-
face. These films were visualized by fluorescence and Brewster angle microscopy,
showing phase coexistence at low and medium surface pressures (<20-30 mN/m).
Beyond this threshold, the film becomes homogeneous or not, depending on the
aqueous subphase composition. Pure water as well as sucrose, glycerol, dimethyl-
sulfoxide, and dimethylformamide solutions (20% in water) produced monolayers
that become homogeneous at high surface pressures; on the other hand, the pres-
ence of salts (NaCl, CaCly) in Ringers and physiological solution leads to phase
domain microheterogeneity over the whole compression isotherm. These results
show that surface heterogeneity is favored by the ionic milieu. The modulation of
the phase-mixing behavior in monolayers is paralleled by the behavior of multil-
amellar vesicles as determined by small-angle and wide-angle x-ray scattering. The
correspondence of the behavior of monolayers and multilayers is achieved only at
high surface pressures near the equilibrium adsorption surface pressure; at lower
surface pressures, the correspondence breaks down. The equilibrium surface ten-
sion on all subphases corresponds to that of the air/alkane interface (27 mN/m),
independently on the surface tension of the clean subphase.
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Glycerol-plasticized cornstarch and poly(3-hydroxybutyrate-co-3-hydroxyvalerate)
(PHBV) were melt-mixed at a constant 70:30 (wt/wt) ratio. One-step extrusion
processings were performed in the presence of a commercial organically-modified
clay. The effect of increasing clay contents on the morphologies and physical proper-
ties of the blends was investigated after processing, and compared to the neat blend,
by scanning electron microscopy (SEM), X-ray diffraction (XRD) and dynamic me-
chanical analysis (DMA). The results indicated that increasing clay contents pro-
moted improvements in the compatibility between the components and allowed to
better understand the role of clay in compatibilization mechanism. After aging for
12 months, the blends were characterized by SEM, XRD and Small-Angle X-ray
Scattering (SAXS). As revealed by all techniques, the reduced size of the PHBV
dispersed phase and the decreased crystallinity of both phases promoted by clay
particles were maintained, although some prejudicial effect of aging was noticed.
Nevertheless, SAXS results unambiguously proved the presence of both exfoliated
lamellae and a small number of clay tactoids in the aged bionanocomposites.
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Hyperbranched polyethyleneimine (HPEI) was used as a building block to con-
struct different self-assembled soft nanomaterials. This was accomplished via cova-
lent linkage of carboxylic acids (CA) of different chain lengths to terminal amino
groups of HPEI, thus leading to the formation of reverse unimolecular micelles
constituted of a hydrophilic core and a hydrophobic shell. On the other hand, acid-
base interactions in organic solvents between CAs and peripheral amino groups of
HPEI also facilitated the formation of electrostatic assemblies with reverse micellar
properties.

In this work we describe the formation of both structures as well as their char-
acterization using diverse techniques including SAXS, NMR, IR, and fluorescence
spectroscopy, among others. Unimolecular micelles were synthesized through the
reaction of HPEI (Mn= 10 KDa) and acyl chlorides with different chain lengths
(C8, C10, C12, C14, C16, C18). Depending on the chain length, the solvent and the
temperature, a broad variety of supramacromolecular assemblies can be observed
by SAXS measurements, including structured aggregation, and gelation.

Hyperbranched electrostatic assemblies were simply produced by mixing HPEI
with selected carboxylic acids (C8, C10, C12, C14, C16, C18) in an appropriate
solvent, which dissolves the CA, or both reactants, i.e. chloroform, toluene or THF.
The formation of the assemblies was corroborated using FT-IR by monitoring the
appearance of the carboxylate bands. SAXS experiments of electrostatically as-
sembled micelles showed globular, core-shell structures, whose characteristics are
similar, in many cases, to their covalent counterparts prepared using the same chain
length CA shells.

Acknowledgements: CONICET, ANPCyT, UNS ,UNLP (Argentina), LNLS (Brazil),
Max Plank Society (Germany), and Anton Paar (Austria).
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Gene therapy is an exciting research area that allows the treatment of different
diseases. Basically, an engineered DNA that codes a protein is the therapeutic
drug that has to be delivered to the cell nucleus. After that, the DNA transfec-
tion process allows the protein production using the cell machinery. However, the
efficient delivery needs DNA protection against nucleases and interstitial fluids. In
this context, the use of cationic liposome/DNA complexes is a promising strat-
egy for non-viral gene therapy. Liposomes are lipid systems that self-aggregate in
bilayers and the use of cationic lipids allows the electrostatic complexation with
DNA. In this work, we used SAXS technique to study the complexation kinetics
between cationic liposomes and plasmid DNA and evaluate the liposome structural
modifications in the presence of DNA.

Liposomes were prepared according to [1] using as plasmid DNA vector model
a modified version of pVAX1-GFP with luciferase as reporter gene [2]. The com-
plexation was promoted in a SAXS sample holder containing a micro-channel to
get access to the compartment between two mica windows where the X-ray beam
could cross through [3]. We obtained in situ complexation using such sample holder
coupled to a fed-batch reactor through a peristaltic pump. The scattering curves
were recorded each 30 seconds during the cycles. The DNA was added until a cer-
tain final ratio between surface charges previously determined. We studied the form
and structure factor model for the liposome bilayer to fit the scattering curves [4].
Structural information such as the bilayer electronic density profiles, number of
bilayers and fluidity were determined as a function of the complexation with DNA.
These differences can reflect in singular in vitro and in vivo effects.

[1] L. G. de la Torre et al. Colloids and Surfaces B: Biointerfaces, 73, 175 (2009)
[2] A. R. Azzoni et al. The Journal of Gene Medicine, 9, 392 (2007)

[3] L. P. Cavalcanti et al. Review of Scientific Instruments, 75, 4541 (2004)

[4] J. Trevisan et al, in Non-viral gene therapy (Yuan, X.), Intech (2011)
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Medidas de difracao de raios-X foram realizadas em multicamadas auto-organizadas
de 4cidos fosfonicos OPA e OcPA. Esses dois sistemas apresentam ordenamento
lamelar de longo alcance quando depositados em substrato plano como silicio. Pe-
riodicidades distintas sao observadas nos padroes de difracao, apontando para o
fato que diferentes formas de empacotamentos podem ser encontradas. Para es-
tudar o comportamento termodinamico do sistema, a temperatura foi variada a
fim de observar modifica¢oes estruturais no empilhamento das multicamadas. Me-
didas de difracao convencional permitiram introduzir modelos de empilhamento
demonstrando modificagoes na estrutura de empilhamento em fungao da temper-
atura. Utilizando difragdo de raios-x dispersiva em energia que permite realizar
medidas em curto intervalo de tempo mas com menor resolucdo analisamos a
fragdo volumétrica presente na amostra para cada tipo de ordenamento em varios
intervalos de temperatura. O padrao de ordenamento das moléculas no plano do
substrato foi também investigado realizando-se medidas em geometria de trans-
missao de raios-x (SAXS/WAXS). Os resultados mostram uma transigao entre em-
pacotamento planar hexagonal para baixas temperaturas e empacotamento ciibico
para temperaturas acima de 75C. Reunindo as informagoes obtidas através dessas
técnicas é possivel a construcao de um diagrama de fase ilustrando a fragao orde-
nada de moléculas em fungao da temperatura.

Acknowledgements: Os autores agradecem ao LNLS e a FAPESP processo n2009/11875-
2 pelo auxilio financeiro.
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The most frequent destabilization mechanisms in Sodium Caseinate (NaCas) emul-
sions are creaming and flocculation. Coarse or fine emulsions with low protein con-
tent destabilize mainly by creaming. If migration mechanism is suppressed, floc-
culation may become the main mechanism of destabilization. Small Angle X-Ray
Scattering (SAXS) technique was applied to investigate sodium caseinate micelles
structure in different environments. As many natural products, Sodium Caseinate
samples have large polydisperse size distribution. The experimental data was an-
alyzed using advanced modeling approaches. The Form Factor for the Caseinate
micelle subunits was described by an ellipsoidal core shell model and the structure
factor was split into two contributions, one corresponding to the particle-particle
interactions and another one for the long range correlation of the subunits in the
supramolecular structure. For the first term the hard sphere structure factor using
the Percus-Yevick approximation for closure relation was used and for the second
term a fractal model was applied.

Three concentrations of sodium Caseinate (2, 5 and 7.5 %wt.) were measured in
pure water, sugar solutions (20 %wt.) and in three different lipid phase emulsions
containing 10 %wt. sunflower seed, olive and fish oils. Data analysis provided an
average casein subunit radius of 4 nm, an average distance between the subunits of
around 20nm and a fractal dimension value of around 3 for all samples. As indicated
by the values of the correlation lengths for the set of studied samples, the casein
aggregation is strongly affected by simple sugar additions and it is enhanced by
emulsion droplets hydrophobic interaction. As will be presented, these nanoscale
structural results provided by scattering experiments is consistent with macroscopic
results obtained from several techniques, providing a new understanding of NaCas
emulsions.

Acknowledgements: This work was supported by CONICET, ANPCyT, UBA, CNPq
and FAPESP. The authors wish to thank to the Synchrotron Light National Laboratory
(LNLS, Campinas, Brazil) for the use of X-ray facilities.

92



SAXS as a tool to understand the phase behavior of
ethoxylated complex salts

Percebom, A. M.!, Barbosa, L.R.S.2, Itri, R.2, and Loh, W.!

! Universidade Estadual de Campinas - Campinas SP Brazil
2 Universidade de S&o Paulo - Sdo Paulo - Sdo Paulo SP Brazil

Complex salts formed by the cationic surfactant hexadecyltrimethylammonium
(CTA+) and random copolyanions grafted with neutral hydrophilic side chains
were investigated in mixtures with water at different concentrations. The structural
characterization by Small Angle X-Ray Scattering (SAXS) allowed understanding
the changes on the shape and size of the aggregates with increasing the concentra-
tion of complex salt. Besides, the comparison of three systems formed by different
anionic copolymers showed the effect of the amount and length of the grafted side
chains.

Generally, strong electrostatic attraction between polyelectrolytes and ionic sur-
factants of opposite charges leads to the formation of a concentrated phase rich in
complex salt. However, this study involved the synthesis of complex salts formed
by polyelectrolytes containing grafted neutral side chains (oligomers of ethylene
oxide), and the investigated systems presented remarkably distinct phase behavior
in water.

The presence of oligomers of ethylene oxide pending along the main chain of
polymethacrylate enhanced the solubility of the complex salt aggregates in water,
leading to formation of micelles. The longer or more numerous the hydrophilic side
chains of the copolymer, the greater the solubility of the complex salt in water. The
SAXS curves for these systems could be fitted using a model for core-shell cylinders
or ellipses, providing parameters such as the core radius, the shell thickness and
the main-axes length. Whereas, by increasing the complex salt concentration, a
rich phase behavior could be observed. The systems displayed a variety of liquid
crystalline phases identified from SAXS curves (e.g. cubic Pm3n, hexagonal close
packing of spheres hcp and hexagonal packing of finite and infinite cylinders), which
were used to calculate parameters such as the unit cell size.

Due to the possibility of characterizing the structures formed by complex salts
in water at different concentrations, the phase behavior of the systems was studied
and important information about the structure of the aggregates were obtained.

Acknowledgements: FAPESP is gratefully acknowledged for the PhD scholarship to
A.M.P. The authors thank the Brazilian Synchrotron Laboratory, LNLS, for support
and the use of the SAXS beamline.
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In this work we, experimentally, investigate the interactions between lipid bilayers.
A structural characterization is performed by small angle x-ray scattering (SAXS)
on multilamellar systems under known osmotic pressure. Changes in the compo-
sition of membranes can modify their mechanical properties and structural pa-
rameters, like the flexibility of these membranes, which plays a key role on the
determination of the tridimensional organization of bilayers. The membranes are
composed of soya lecithin, where the major component is DPPC (Dipalmitoylphos-
phatidylcholine), and fatty acids are incorporated to the membrane in different con-
centrations, in order to turn the membrane more fluid. The membranes are inserted
in a solution of PVP [poly(vinyl-pyrrolidone) - 40000] and the polymer will apply
an osmotic pressure on them. The osmotic pressure is controlled by preparing PVP
solutions of desired composition and, as we know the concentration of polymer in
solution, we can obtain the intensity of the osmotic pressure. SAXS experiments
were done in order to determine the distance between the bilayer. From the posi-
tion of the Bragg peaks, the lamellar periodicity (the thickness of the membranes
plus their distance of separation) was determined. Using theoretical model for the
form and structure factors we fitted those experimental data and determined the
thickness of the membranes. The distance between the membranes was controlled
by the osmotic pressure (P) applied to the membranes and, for a given pressure, we
determine the distance between the bilayers (a) on equilibrium. The experimental
curve P(a) is theoretically described by the different contributions from van der
Waals, hydration and fluctuation forces. From the fitting of experimental curves,
relevant parameters characterizing the strength of the different interactions are
obtained, such as Hamaker and rigidity constant [2, 3]. We observe that the sep-
aration between the bilayers on equilibrium is shifted to higher values when fatty
acids are incorporated to the membrane, indicating a relative increasing of repul-
sive interactions [2]. These findings reveal the great potential of this methodology
for studies of membranes of biological interest.

[1] J. Israelachvili, Intermolecular and surface forces, 2nd edition, Academic Press,
London 1991.; [2] H. Petrache, T. Zemb, L. Belloni, and V. Parsegian, PNAS, 103,
7982(2006).; [3] T. J. McIntosh, S. A. Simon, Biochemistry 25, 4058(1986).
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Cu—Ni alloys are extensively used in several metallurgical industries. The tradi-
tional methods for the synthesis of these alloys have some limitations, mainly re-
lated with manufacturing costs and with the homogeneity of the final product,
which encourages the study and development of new methodologies to produce
them. In our research group we have developed a new chemical route for the syn-
thesis of Cu—Ni alloys [1,2]. The process involves four steps, including the precursor
preparation by the citrate-gel method and the subsequent decomposition, calcina-
tion and reduction. In this work, the physicochemical characterization of Cu—Ni
alloy nanoparticles sinthesized by the new chemical route is presented. The sam-
ple characterization was performed by means of Transmission Electron Microscopy
(TEM), Scanning Electron Microscopy (SEM), Energy Dispersive Spectroscopy
(EDS) and X-Ray Diffraction (XRD). The results of TEM and EDS analyses
showed that Cu—Ni alloy nanoparticles with a good chemical homogeneity were ob-
tained. The mean Cu/Ni atomic ratio was around 0.98. The XRD diagram showed
the formation of a new phase with intermediate lattice parameter between the cor-
responding to pure Cu and Ni structures, and with an average grain size around
6 nm. The chemical homogeneity of the alloy obtained is discussed on the basis of
the resolution of the analytical techniques used.

[1] M. de los A. Cangiano, A. C. Carreras, M. W. Ojeda and M. del C. Ruiz, A
new chemical route to sythesize Cu—Ni alloy nanostructured particles. Journal of
Alloys and Compounds, 458 (2008) 405-409.

[2] M. de los A. Cangiano, M. W. Ojeda, A. C. Carreras, J. A. Gonzdlez and
M. del C. Ruiz, A study of the composition and microstructure of nanodispersed
Cu—Ni alloy obtained by different routes from copper and nickel oxides. Materials
Characterization, 61 (2010) 1135-1146.
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Since the discovery of meso-organized template materials by Mobil e Co., the study
of silica based nanostructures has become a very active field of research. The synthe-
sis procedure of mesoporous material involves the formation of organic-inorganic
composites by self-assembly process. Surfactants micelles and derived structures
are used as templates in the generation of mesoporous. The final materials have
large specific area and pore volumes, low density, high mechanical and thermal sta-
bility, and they may have a wide range of application as catalysis, shape-selective
adsorbents, capsules for controlled release of therapeutic agents, electro-optics, and
other emerging nanotechnologies [1]. The pore size engineering allows the synthesis
of multifunctional materials by the use of many different oils, which have been
tested as swelling agents and incorporated during the micellar solution preparation
in order to synthesize large pore mesoporous materials; however, most oils have
some difficulties like expensive cost or low extraction yield. Oil extracted from
Pterodon emarginatus seeds, widely called Sucupira oil has advantage of a high
extraction yield and great availability, which allows obtain easily a large volume at
low cost. The present work shows an effective natural expander to enlarge the pore
size of mesoporous silica. The process was applied by using a solution containing
deionized water, ammonium hydroxide, tetraethylorthosilicate (TEOS), and either
cetyltrimethylammonium bromide (CTAB) or the block copolymer Pluronic P-123
as structure-directing agent. Sucupira oil has used as swelling agent in different con-
centrations. The effect of the swelling agent and the influence of the temperature
on the structural properties of products were investigated. The obtained materials
were characterized by scanning electron microscopy (SEM), small-angle X-ray scat-
tering (SAXS) and nitrogen adsorption-desorption analysis. The results obtained
show a highly ordered hexagonal, cubic and lamellar mesostructure depending of
oil concentration. Furthermore, the increase of pore diameter in function of oil
concentration was clearly observed by nitrogen adsorption-desorption analysis.

[1] S. B. Jung, T. J. Ha and H. H. Park, Thin Solid Films, 2007, 515, 6521-6525.
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Perovskite based compounds are promising materials in current science and technol-
ogy because its structure are very versatile having different and useful technological
applications. Among the several perovskite based compounds, more recently, the
SrTi;—,Fe, O3 (STFO) solid solution has attracted the attention of many researches
due to its potential application as oxygen gas sensor for automotive emission control
[1]. The addition of Fe;O3 in SrTiO3 network implies in the substitution of some
Ti**t by Fe?* ions which may create different types of defects due the difference in
the Ti** and Fe?** oxidation state [2]. When Fe3* ion occupies the Ti** octahe-
dral site, mobile oxygen vacancies (V&) are formed in order to balance the electric
charge and thus, the introduction of a large amount of iron creates a relatively
large concentration of defects. For the first time, an efficient methodology based
on the microwave assisted hydrothermal route to prepare nanostructured STFO at
lower temperature (140°C) and shorter treatment time (10 minutes) without the
presence of any template. XANES spectra at Fe-K edge revealed that Fe ions have
a mixed 24 /3+ oxidation state. XANES spectra at Ti-K edge indicated a significa-
tive displacement of Ti atoms from its centrosymmetric position and the analysis of
EXAFS spectra shows that iron ions occupy substitutionally Ti*t site. In addition,
the increasing of iron content causes an increase of the Debye-Waller factor and a
reduction on the optical gap (E4) and in the photoluminescence intensity. FE-SEM
and HR-TEM images showed that the morphology of the microsized particles is a
cube-like formed by a self-assembly process of small primay nanocrystals. The Ti
and Fe K-edge X-ray absorption spectra were collected at the XAFS1 and XAFS2
LNLS beam lines. HR-TEM images were collected at the C2Nano laboratory. [1]
G. Jin, G. Choi, et al. J Nanosci. Nanotechnol. 11,2011,1738. [2] M. Vracar, A.
Kuzmin, et al. Phys. Rev. B. 76,2007,174107.
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PWR reactors employ as nuclear fuel UOy pellets with Zircaloy clad. Brazil is
autonomous in the nuclear fuel cycle, from uranium mining to enrichment and nu-
clear fuel manufacture. However, the industrial production of nuclear zirconium
alloys does not meet the demand, leading to importation of Zircaloy for fuel man-
ufacturing. In the fabrication of fuel elements parts, machining chips of alloys are
generated. As the Zircaloy chips cannot be discarded as ordinary metallic waste,
the recycling of this material is strategic in economical and environmental aspects.
In this work are described two methods that are being developed to recycle Zircaloy
chips. The first method the Zircaloy machining chips are melted using an electric
arc furnace to obtain small laboratory ingots. The second method uses powder
metallurgy technique. By this later method, the Zircaloy chips are submitted to a
hydriding process and the resulting material is milled in a high-energy ball mill.
The powder is cold isostatically pressed and vacuum sintered. The elemental com-
position of the materials obtained using both methods is being determined using
X-ray fluorescence techniques and compared to the specifications of nuclear grade
Zircaloy and to the composition of the starting chips. The phase composition was
determined using synchotron X-ray diffraction. The ingots were vacuum annealed
and the microstructures resulting from both processing methods before and after
heat treatments were characterized using optical and scanning electron microscopy.
The hardness of the materials was evaluated. A methodology of chemical analysis
using X-ray fluorescence spectrometry, for composition certification, was estab-
lished and tested. The results showed that recycled Zircaloy presented adequate
microstructure for nuclear use. The good results of the powder metallurgy method
suggest the possibility of producing small parts, like cladding cap-ends, using near
net shape sintering.

Acknowledgements: The authors would like to acknowledge to CNPEM/LNLS, to CNPq
(contracts n 306530/2010-4 and 483686/2010-7), to Industrias Nucleares Brasileiras - INB
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T. Pereira.
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A morfologia e estabilidade térmica de uma fluoromica sintética completamente
inorganica (Somasif ME-100) e quatro fluoromicas organofilicas foram investigadas
comparativamente usando diferentes técnicas, tais como, FTIR, XRD, SAXS, GPC,
SEM e TGA. Essas micas organofilicas que sao intercaladas com sais de amoénio
contendo cadeias longas & base de oligoéteres (Somasif MEE e MPE) e de grupos
alquila (Somasif MAE e MTE) apresentam, como morfologia tipica, familias de
dominios de mica com dimensao lateral de até 4 um, formado pela associacao de
agregados nanomeétricos de mica com diferentes distancias entre as plaquetas. As
micas Somasif contendo sal de amoénio com grupos alquila apresentaram a maior
proporgao de camadas nao-modificadas organicamente, enquanto que as fluoromi-
cas modificadas contendo oligoéteres apresentaram a maior fracao volumétrica de
agregados com maiores distdncias interlamelares d (até 6,1 nm). Todas as fluo-
romicas organofilicas apresentaram degradagao térmica entre 200-460 C e a mica
Somasif MPE que contem cadeias de poli(propileno glicol) tem a melhor estabili-
dade térmica entre as organomicas.

Acknowledgements: Os autores agradecem ao CNPq, CAPES e FAPERJ pelo apoio fi-
nanceiro e ao Professor Chiaki Azuma da University of the Air, Japao, pela doagao das
micas Somasif. Os autores também agradecem ao LNLS pela oportunidade de realizar
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Nanocompdésitos de poli(L-dcido latico)(PLLA)/fluoromica organicamente modi-
ficada a diferentes composicoes foram preparados por processamento no estado
fundido em um misturador interno, nas mesmas condigoes. Cromatografia de per-
meagdo em gel (GPC) foi utilizada para medir as massas molares do PLLA, antes
e apds o processamento. Os resultados indicaram que o PLLA apresentou alguma
degradacao durante a mistura no estado fundido. Com a adigao da fluoromica or-
ganicamente modificada, uma maior redugao nas massas molares do polimero foi
observada. A estrutura da mica sintética e dos compdsitos foi estudada por espal-
hamento de raios-X a baixo angulo (SAXS), o que revelou a presenca de agregados
de mica de tamanho nanométrico. Medidas reolégicas dinamicas no estado fundido
do PLLA e dos nanocompésitos foram realizadas na regido viscoeldstica linear.
Um comportamento predominantemente viscoso foi obtido para as amostras do
polimero, enquanto os nanocompdsitos apresentaram um comportamento eldstico
pronunciado. A adi¢gdo de mica ao PLLA também teve um efeito significativo sobre
a viscosidade complexa, apresentando um aumento da pseudoplasticidade com o
aumento da composicao de mica. Abaixo da T, os resultados da anélise dinamico-
mecanica mostraram uma diminuicao substancial da rigidez dos nanocompédsitos
em relacdo ao PLLA sozinho, atribuida & presenca de alto teor do intercalante
organico presente na fluoromica sintética. Uma menor taxa de cristalizacao du-
rante aquecimento foi detectada para os nanocompositos em comparagao ao PLLA
processado sem carga.

Acknowledgements: Os autores agradecem ao CNPq, CAPES e FAPERJ pelo apoio fi-
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102



Study of the piezoresistive properties of semiconductor
oxide thin films

Cardoso, G. W. A.!, Massi, M.}, Fraga, M. A.2, and Cunha, Cicero L.A.}

! Instituto Tecnolégico de Aerondutica - Sao José dos Campos SP Brazil
2 Instituto de Estudos Avancados - S&o José dos Campos SP Brazil

The purpose of this study is to characterize the piezoresistive properties of semicon-
ducting oxides thin films in order to develop a prototype of piezoresistive microsen-
sors for high temperature applications. Zinc oxide (ZnO), titanium oxide (TiO2)
and nitrogen-doped titanium oxide (TiO,;N, ) thin films have been deposited by RF
magnetron sputtering technique using targets of Ti (99.99%) and ZnO (99.99%)
on (100) Si substrates under different experimental conditions. A set of test struc-
tures were designed to characterize the piezoresistive properties of these films.
The test structures are constituted of thin-film piezoresistors in different strain
gauge configurations: Wheatstone bridge (open and closed), half bridge and also
the piezoresistor alone. The thin-film piezoresistors have been microfabricated us-
ing well known processes such as photolithography, metallization, lift-off and RIE
(reactive ion etching). The piezoresistive measurements have been performed by
cantilever deflection method to determine the variation of the electrical resistance
of the strain gauge as a function of mechanical stress from room temperature up
to 300 °C. These analyses will allow comparing the performance of strain gauges
based on semiconductor oxide with of others piezoresistive materials presented in
the literature, in order to identify potential applications.
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Brazil is autonomous in the nuclear fuel cycle, from uranium mining, processing
and enrichment to nuclear fuel manufacture. Our PWR nuclear reactors employ
as nuclear fuel UO, pellets in Zircaloy cladding. Some other reactor core parts are
also made using zirconium alloys. The Brazilian production of nuclear zirconium
alloys does not meet the demand, leading to its importation for fuel manufactur-
ing. Otherwise, in the fabrication of nuclear fuel, a quantity of machining chips are
generated and, as these Zircaloy chips cannot be discarded as ordinary waste, its
recycling is strategic in economical and environmental aspects. Two methods are
being developed at the Instituto de Pesquisas Energéticas e Nucleares - IPEN - in
order to recycle these chips. By one of the methods the Zircaloy chips are melted in
an electric arc furnace to obtain ingots. By the other method the Zircaloy chips are
submitted to a hydriding process and milled in a high-energy ball mill. The powder
is cold isostatically pressed and vacuum sintered. The elemental composition of the
materials was determined using X-ray fluorescence techniques and compared to the
specifications of nuclear grade Zircaloy. The microstructures resulting from both
processing methods, before and after heat treatments, were characterized using op-
tical and electron microscopies. The phase composition was determined using syn-
chrotron X-ray diffraction at the D10B-XPD beanline of the Brazilian Synchrotron
Light Source - LNLS. The results showed that recycled Zircaloy presented adequate
microstructure for nuclear use.

Acknowledgements: The authors would like to acknowledge to CNPEM/LNLS, to FINEP,
to CNPq (contracts n 306530/2010-4 and 483686,/2010-7), to Industrias Nucleares Brasileiras
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Theoretical and experimental investigation of the disordered
quaternary oxide CoMog 5sWq.504
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DFT calculations, EXAFS and synchrotron-light XRD techniques have been used
to determine the solid structure and thermodynamic of mixing of a trimetallic
wolframite oxide. The chemical formulae CoMog 51 Wg.49O4 has been determined
from Rietveld refinement of synchrotron-light XRD data. From EXAFS simula-
tion it could be concluded that oxygen in the first W(Mo) coordination shell are
distributed as in the wolframite pure phase lattice. The theoretical calculation of
Gibbs free energy of mixing, using the SOD and VASP codes, predicts a thermody-
namically favorable wolframite-like structure solid solution which is disordered at
all temperatures of interest, with a slightly negative enthalpy of mixing. Calcula-
tion of vacancies formation energies in all oxygen different asymmetric position of
a 2x2x2 super cell have shown that electrons are dislocated toward Mo atom after
oxygen vacancies formation and also that these vacancies are energetically favored
by Mo incorporation from x=1 to x=0 in the CoMo, W _;)O4 wolframite phase
system, concluding that no synergetic between Mo and W but a linear effect would
explain its catalytic behavior on propane ODH reaction.

Acknowledgements: Y. E. Licea would like to acknowledge Nora de Leeuw for the finan-
cial support at stage in Dept. Chemistry-University College London and Carlos Paiva
for his great help on Rietveld refinement. The authors would like to thank LNLS for the
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Estudos Estruturais (XRD1-LNLS) e Morfolégicos
(FEG-Zeiss) de Akaganeita [3-FeO(OH)] Suportadas em
Argilas Esmectitas
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! Universidade Estadual do Centro-Oeste - Guarpuava PR Brazil
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Neste trabalho estudou-se o efeito das argilas na formagao de akaganeita, fase beta
do oxihidréxido de ferro. As imagens de MEV mostraram que as nanoparticulas ja
sao formadas num tempo de até 4 h. Refinamento de dados XRD1-LNLS revelou
a formagao de 10% hematita e 90% de akaganefta.
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Luminescéncia excitada por raios X do SrAl,O4 dopado com
Eu e Dy
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O desenvolvimento de uma nova rota de producao de materiais através da técnica
sol-gel possibilita a producao de nanopds usando temperaturas de calcinagao mais
baixas e tempos menores quando comparada com outras rotas ceramicas como, por
exemplo, a reacao de estado sélido. O SrAl,O4 dopado com terras raras tem atraido
muita atencao devido ao seu grande potencial em aplicagoes praticas como material
que apresenta fosforescéncia com longo tempo de vida. A composicdo SrAl,Oy
apresenta duas estruturas cristalograficas, hexagonal e monoclinica, com transicao
reversivel em 650°C'. Este trabalho tem como objetivo, a produgao de pés ceramicos
de aluminato de estroncio, na fase monoclinica, puro e dopado com terras raras
para aplicacOes na industria. As amostras foram analisadas através das técnicas
de Difragao de Raios X (DRX) e Espectroscopia de absor¢ao de raios X (XAS).
A emissdao luminescente estimulada por raios X (XEOL) do SrAl,O4: Dyt foi
verificada. O espectro de absor¢éo de raios X foi realizado utilizando a linha XAFS-
2 (X-ray Absorption Fine Structure) no Laboratério Nacional de Luz Sincrotron,
Campinas, Brasil (LNLS). As andlises de difragido de raios X mostram que a fase
SrAl;O4 foi obtida , mas apresenta as duas estruturas, monoclinica e hexagonal.
As emissoes caracterfsticas do Dy3T foram observadas através dos espectros de
fluorescéncia, indicando a presenca do Dy na matriz do SrAl;O4. Resultados de
espectroscopia de absorgao de raios X mostram a absor¢ao na borda L3 do Dy.
A emissdo luminescente da amostra de SrAl,Oy: Dy?t também foi registrada. A
intensidade total da emissao XEOL apresenta um aumento bastante significativo
quando a energia do raio X aumenta, passando pela borda de absor¢ao Ls do Dy,
em 7794eV. Apds esta energia a emissao XEOL permanece praticamente constante.
O Espectro XEOL apresenta uma modificagdo importante que é o aumento de uma
banda de emissao larga em cerca de 300nm, quando a energia dos fétons de raio
X aumentam passando pela borda de absorgao. Estes resultados sao discutidos
a luz dos processos de geragao e recombinacao de portadores e um modelo para
a emissao luminescente estimulada por raios X é apresentado. O decaimento do
tempo de vida das amostras de SrAl;O4: Eu3t, medido no modo single bunch, na
linha de luz XAFS2/LNLS, mostrou-se cerca de 62 ns e 78 ns para as amostras
com controle de resfriamento de 10°C /min e 20°C/min, respectivamente.
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Synthesis and Characterization of New Nanocomposites
Reinforced with Amazonic Kaolinite
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In recent years, nanocomposites with polymer matrix has attracted the attention
of researchers both at university and inside the industry because of its improved
properties such as thermal, mechanical, and fire retardancy when compared to
pure polymers and composites. Kaolinite is a material that can be used as rein-
forcement for nanocomposites. Kaolinite is the most abundant of all clay minerals.
Kaolinites have two types of interlayer surfaces: (Si0)6 microrings on one side, and
aluminol groups on the other side in an asymmetric structure. Kaolinite mineral
deposits can be formed either by metamorphic or sedimentary process. Brazil is
the third largest kaolin producer in the world, with deposits in the Amazon basin
greater than those already known in the rest of the world.1 In Brazil, there are
deposits with an exceptionally high quality product2, and others being discovered
and still under study, mainly in the State of Amazon. In this work, for the first
time, nanocomposites reinforced with kaolinite from the State of Amazon in Brazil
were synthesized. Kaolinite was extracted from two distinct deposits, purified, and
previously treated. Nanocomposites were obtained by in situ polymerization of
polystyrene. Some physical properties were measured for the characterization of
the
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Comportamiento Polimérfico de Estearinas de Girasol Alto
Estéarico Alto Oleico
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El objetivo de este trabajo es estudiar las transiciones de fase de estearinas
obtenidas de girasol. Una de ellas posee un 46.9% de ac. estedrico (S) y 54.6 % de
SOS. La otra contiene 28.1% de S y sus triglicéridos principales son SOS (23.7%),
SO0 (22.3%) y OO0 (22.8%). Sus puntos de fusién son 30.0°C y 35.0°C. La es-
tearina blanda cristalizé en la forma « por debajo de 17°C dando una senal a q =
1.14 nm~! y 14.90 nm~'. A 5°C, a los 12 min aparecié la forma 3’5 con senales
aq= 172y 14.37, 14.30 y 16.40 nm~!. Entre 12 y 23 min coexisten ambas for-
mas « y (2. A temperaturas mayores a 17°C no se detecté la forma polimérfica
a y la forma 3" encontrado fue la 3’1 con sefiales a q = 1.39, 14.6 y 16.20 nm™'.
La estearina dura cristalizé en la forma o a todas las temperaturas ensayadas. A
10°C, luego de 6 min aparecio la forma (3’2 que fue la tnica detectada. A 23 °C, se
formaron ambas formas 3’ a los 25 y 37 min. A 24°C la forma predominante fue
la #’1. En este caso ambas formas 3’ se formaron simultdaneamente a los 33 min.
Luego de 79 min a 24°C aparecié la forma [ con espaciamientos largos a valores
de g = 1.13 y 2.26 nm~! y espaciamientos cortos a valores de ¢ = 13.7 nm~!. A
25 °C se registré el mismo comportamiento que a 24°C.
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Identificagcao da precipitacao de fases em aco inoxidavel
duaplex UNS S31803 envelhecido a 475°C
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Os agos inoxidaveis duplex sao, frequentemente, utilizados em aplicagbes onde é
necessaria grande resisténcia mecénica combinada a resisténcia a corrosao. En-
tretanto, durante envelhecimento isotérmico, conformacao a quente ou soldagem,
pode ocorrer a precipitagao de fases indesejaveis, que causam tanto reducao de pro-
priedades mecéanicas quanto afetam a resisténcia & corrosdo. As transformagoes en-
tre 700°C e 900°C (formagao de fase sigma) e a 475°C (formagao de fase alfa linha)
sdo as mais discutidas na literatura. Trabalhos recentes deste grupo de pesquisal'»?!
indicam a provavel formacao de fase alfa linha entre 300°C e 600°C, a partir da
ferrita original, além de evidéncias de formagao de nitretos de cromo e/ou fase G no
mesmo intervalo de temperaturas na austenita original desses agos. O material em
estudo é o ago inoxidavel diplex UNS S31803, que foi solubilizado a 1.175°C por 30
minutos, e resfriado em agua. O envelhecimento a 475°C foi conduzido por tempos
de até 360 horas. As amostras foram analisadas pelo emprego das técnicas de mi-
croscopia éptica, microscopia eletronica de transmissao e medigoes de microdureza
Vickers. As andlises por microscopia eletronica de transmissdo, realizadas até o
momento, comprovam a precipitacao de fases tanto na ferrita quanto na austenita
originais na amostra envelhecida a 475°C por 360 h (proposta 11402 - Identificaco
de fases G, alfa linha e nitretos em agos inoxiddveis diplex envelhecidos). 1. MELO,
E. B.; MAGNABOSCO, R.; MOURA NETO, C. Phase transformations on an UNS
S31803 duplex stainless steel during aging at 650°C and its influence on pitting po-
tentials in a 0.6M NaCl solution. 7th European Stainless Steel Conference - Science
and Market - conference proceedings. Milao: AIM, 2011. 2. MELO, E. B.; MAGNA-
BOSCO, R. Transformagdes de fase durante o envelhecimento isotérmico a 475 °C
do ago UNS S31803. 66° Congresso Internacional Anual da ABM anais. Sao Paulo:
ABM, 2011.
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A SAXS and Swelling Study of Ureasil-Polyether Hybrid
Matrix for Controlled Drug Delivery Systems

Molina, E. F.!, Pulcinelli, S.H.!, and Santilli, C.V.!
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Hybrid materials chemistry represents an inherent interdisciplinary field of research
and development bridging together a variety of communities such as organometallics,
colloids and nanoobjects, soft matter and polymers, coordination polymers includ-
ing MOFs, solgel, catalysis and surfaces, clays and lamellar compounds, nanocom-
posites, nanoporous and mesoporous materials, biomaterials, biochemistry and en-
gineering.[1] The hybrid materials formed by ureasil cross-linked poly(oxyalkylene)
chains are ruberry, flexible, transparent, and insoluble in water.[2-4] In our work,
urea-cross-linked polyether-siloxane hybrids with tunable hidrophilic/hidrophobic
areas were prepared from end group functionalized poly (ethylene oxides) PEO or
poly (propylene oxides) PPO and 3-(isocyanatopropyl)-triethoxysilane). The com-
bination of the different polymer phases resulted in materials with hydrophilic and
hydrophobic domains. The aim of the study was a comprehensive swelling inves-
tigation of ureasil-PEO-PPO hybrids in order to reveal differences in the swelling
behaviour responsible for the diverging drug release mechanisms. The effect of the
swollen shrinkage on the nanostructure of monolithic xerogels was monitored by
small angle X-ray scattering (SAXS). DSC and swelling tests were performed to
study the chain mobility in the polymer matrix. The controlled of swelling de-
grees in water at 37 C were achieved with the balance hidrophilic/hidrophobic
(PEO/PPO) in the ureasil hybrids. The investigations with SAXS revealed the de-
pendence of the distance correlation as a function of proportion of the PEO/PPO.
The release rate of sodium diclophenac can be modulated by these ureasil hybrids.

Keywords: Ureasil-polyether, Swelling, Drug Delivery, SAXS.
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A. G Oliveira; Chem. Mater. 2009, 21, 463-467. [3] Molina E. F.; Pulcinelli S. H.;
Santilli C. V.; Blanchindin S.; Briois V.; J. Phys. Chem. B, 2010, 114, 3461-3466.
[4] Molina E. F.; Santilli C. V.; Pulcinelli S. H.; Santilli C. V.; Blanchindin S.;
Baudelet, F.; Briois V, Phase Transitions, 2011, 6.
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study of hydrolysis and condensation of Sb-doped SnO,
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Caetano, B.L!, Pulcinelli, S.H.', Santilli, C.V.!, Valerie Briois?, and Florian
Meneau?

! Universidade Estadual Paulista - Araraquara - Araraquara SP Brazil
2 Syncrotron SOLEIL - Orsay France

SnOs is a n-type semiconductor with a wide band gap of about 3.5 eV and with
one of the highest carrier mobility among the oxides. Because of its advantageous
transport properties pure and doped SnOs can be used as transparent electrodes,
sensor for reduced gases, and material for catalysts or thick film resistors [1]. The
aim of this work is to give experimental evidence of the different steps involved
in the hydrolysis and condensation of Sbh-doped SnOs nanoparticles formation and
growth, by in situ and simultaneous time-resolved monitoring of UV-vis absorp-
tion and Raman spectroscopy combined with small-angle X-ray scattering (SAXS)
and with X-ray absorption fine structure (XAFS). The first step deals with the
hydrolysis of a mixture of ethanolic solution of SnCly.5H2O ([Sn] = 0.2 M) with
ethanolic solution of SbCls([Sb] = 0.5 M) containing different amounts of Sb: 0,
5, 10, 15, 20, 25 and 30 at %. The water addition was done by two manners: at
once and drop by drop. The time evolution of QD size for different Sb levels and
different ways of water addition has shown this variation is more pronounced af-
ter the beginning of the heating step. Fourier Transforms (FT) of XAS spectra of
reactions containing 15% Sb in both the ways of water addition show a first peak
related to Sn-O distance at 2.07 and a second one mainly related to the Sn-Cl at
2.37 . The intensity of the peak related to the Sn-Cl decreases, while the peak cor-
responding to the Sn-O increases with water addition indicating the formation of
nanoparticles of SnOs.The evolution of SAXS intensity for the reaction containing
15% of Sb performed with drop by drop water addition shows an increase of the
scattering intensity characteristic of the presence of large particles or aggregates,
which size decreases after this initial stage. A second growth step occurs after 30
minutes (heating step) showing a new increase in peak intensity: nanoparticles are
growing at the expense of the first population.
References [1] Y. Liu, E. Koep, M. Liu,Chem. Mater. (2005) 17, 3997.
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Estudo do grau de intumescimento em hibridos
Siloxano-Poliéter contendo argila montmorilonita
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As propriedades térmicas e mecanicas de hibridos siloxano-poliéter foram inves-
tigadas em funcao de proporgoes de trés diferentes tipos de argila, disponiveis
comercialmente como Cloisite. Além da argila montmorilonita contendo fons Na™
no espagamento interlamelar (MMTNa™), duas diferentes argilas modificadas or-
ganicamente estao sendo investigadas: MMT20A contendo um modificador apolar e
MMT30B com modificador polar. O efeito da proporgao e do tipo de argila empre-
gada, na nanoestrutura e no intumescimento dos xerogéis monoliticos transparentes
foi analisada por espalhamento de raios-X a baixo angulo (SAXS). Em geral, as
propriedades mecanicas de nanocompdésitos com base na matriz siloxano-poliéter-
MMTNa™ sdo superiores que na matriz pura. As propriedades térmicas também sio
claramente influenciadas pela adigao de argila, levando a uma diminui¢ao no grau
de cristalinidade da fase PEO. Os padroes de SAXS dos hibridos siloxano-PEO-
MMT (Na™, 20A e 30B) contendo proporgao de argila de 3 e 5% m/m apresen-
taram dois picos de correlacio localizados ao redor de qmax= 1,5 e 3,5 nm~*[1]. O
primeiro pico é associado a uma forte correlagao espacial entre os grupos siloxanos,
jé o segundo é devido a existéncia de particulas de MMT de tamanho nanométrico
dispersas na matriz hibrida[2]. A hidratagdo da matriz hibrida siloxano-PEO du-
rante os experimentos de intumescimento em 4gua a 37°C leva a uma mudanca na
posicio do pico localizado a qmax = 1,5 nm~!. Este deslocamento na posiciao pode
ser correlacionado com a quantidade de dgua retida pela amostra. A presenca da
MMT influencia a relagao de intumescimento, indicando uma alteragao na capaci-
dade de absorcao de dgua. Esta caracteristica pode ser explorada para adequar a
dissolucao e a liberacao de drogas incorporadas nesta matriz.

[1] C. V. Santilli, L. A. Chiavacci, L. Lopes, A. G. Oliveira, Chem. Mater. 21,
463 (2009). [2] W. Loyens, P. Jannasch, F. H. J. Maurer, Polymer. 46, 903 (2005).
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Desidrogenacao do etanol em catalisadores de cobre
suportado em aluminas porosas
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Atualmente, com as recentes regulamentagoes ambientais para diminuir a emissao
de gases prejudiciais ao meio ambiente e a busca pela utilizagao de insumos quimicos
e combustiveis mais limpos, hd um grande incentivo para o uso de fontes alternati-
vas de energia e matérias-primas, sobretudo aquelas oriundas de fontes renovaveis.
Neste contexto, o etanol se destaca, pois, além de ser utilizado como uma fonte
de combustivel direta, este pode ser utilizado na producao de hidrogénio e out-
ros insumos quimicos de interesse industrial. Neste trabalho, estudou-se a relagao
entre as propriedades cataliticas, estruturais e superficiais de catalisadores de co-
bre suportados em alumina na reacao de desidrogenagio/desidroacoplamento do
etanol. Os catalisadores de cobre (5, 10 e 20 % em massa) foram impregnados em
uma alumina (Al) com estrutura hierdrquica de poros obtida pelo método sol-gel
[1] e caracterizados por fisissor¢do de N, porosimetria de mercirio, DRS, DRX
e EXAFS. Os resultados de DRS e EXAFS mostraram que espécies de cobre iso-
ladas, obtidas nos catalisadores de 5CuAl, favorecem a formacao de acetaldeido
e Hy a partir da reacao de desidrogenacao. Por outro lado, cristalitos de Cu com
maior numero de coordenagao, verificados nas amostras com maior conteudo do
metal, favorecem a formagdo de acetato de etila e acetaldeido. Além disso, um
maior recobrimento da superficie da alumina pela presenca de uma maior quanti-
dade de Cu promove uma queda na quantidade de sitios dcidos de Bronsted /Lewis,
aumentando a seletividade para as reagoes de desidrogenacao/desidroacoplamento
em relagao a reagao de desidratagao.

[1] L. Martins, M.A.A. Rosa, S.H. Pulcinelli, C.V. Santilli, Micropor. Mesopor.
Mater. 132 (2010) 268-275
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Caracterizagao microscopica das fibras de bagaco de cana,
obtidas como subproduto no setor sucroalcooleiro, para
aplicacao em bioprocessos
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A utilizagdo de biomassas vegetais, em substituicdo aos derivados do petrédleo,
para a obtencao de produtos dentro da plataforma da biorefinaria é de grande in-
teresse tanto econémico quanto ambiental. Neste contexto, a andlise morfoldgica,
juntamente com a caracterizagao quimica de materiais lignocelulésicos, é necessaria
para a compreensao da estrutura do complexo celulose-hemicelulose-lignina, bem
como suas interagoes durante as reagoes quimicas ou enzimaticas. Desta forma,
a técnica de microscopia eletronica de varredura tem sido amplamente utilizada
na investigacao de ultraestruturas de diversas fibras lignocelulésicas, para varias
aplicacOes, tais como, bioetanol, materiais compdsitos, etc. Neste trabalho, as fo-
tomicrografias de MEV foram obtidas em um Microscopio Field Emission Gun JSM
6330 F, disponivel no Laboratoério de Microscopia Eletronica do LNNano, a fim de se
comparar as alteragoes na ultraestrutura da biomassa e se estudar qual a condigao
de pré-tratamento mais adequada para a preservacao da fracao celuldsica. Re-
sultados preliminares permitiram a visualizacdo de alteragoes morfolégicas destas
biomassas vegetais apds os tratamentos fisico-quimicos ou enzimaticos os quais
sao responsaveis pela difusao de reagentes durante os processos de fracionamento
da biomassa. Nas proximas etapas pretende-se analisar o comportamento das fi-
bras celulésicas, proveniente de diferentes pré-tratamentos, e entao concluir até que
ponto a mudanca estrutural nestas fibras poderd interferir em processos de uso da
celulose para obtengao de bioetanol.
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Espalhamento de raios X a baixo angulo aplicado ao estudo
estrutural de membranas poliméricas de troca ionica obtidas
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Neste trabalho a morfologia dos microdominios de membranas de troca ionica obti-
das a partir do polimero poli(etileno-co-tetrafluoroetileno) (ETFE) utilizando o
processo de enxertia induzida por radiacao do mondmero estireno na presenca do
agente de reticulagao divinilbenzeno (DVB) foi avaliada por espalhamento de raios
X a baixo angulo (SAXS). A curva de espalhamento para o filme de ETFE com-
ercial apresenta o pico de longo periodo em torno de 17nm~! que caracteriza o
contraste entre a fase cristalina e a fase amorfa deste polimero. Apds a enxertia
do poliestireno por pré-irradiagao foi observado um aumento na intensidade do
espalhamento. Estes dados sao consistentes com a menor densidade eletronica do
poliestireno enxertado em relagao ao ETFE, e esta caracteristica explica o aumento
no contraste da densidade eletronica entre a fase cristalina e a fase amorfa obser-
vado na curva de espalhamento do filme apds o enxerto. A enxertia do poliestireno
também desloca o pico de longo periodo para regido de mais baixo angulo, 25nm~*.
O processo de sulfonagao da poliestireno enxertado nas membranas preparadas com
ou sem DVB nao altera significativamente a posicao do pico de periodo longo, mas
diminui a intensidade do espalhamento. Este fato sugere que os grupos SOs3™ ocu-
pam as vacancias da fase amorfa, pois aumenta a densidade eletronica e reduz o
contraste entre a fase amorfa e a fase cristalina e, consequentemente, diminui a
intensidade do espalhamento.
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O conhecimento da estrutura da fase ativa e da superficie dos catalisadores de di-
versas composicoes para obtencao de hidrogénio é de extrema importancia para
controle das propriedades destes materiais. Neste trabalho pretende-se compreen-
der a eficiéncia catalitica utilizando-se espectrometria de massas e caracterizagao
por XANES in situ de catalisadores de alumina modificados com zinco. Os catal-
isadores foram preparados a partir do 6xido de alumina e nitratos de zinco, niquel
e cobalto. Os experimentos de XANES na borda K do Ni foram realizados durante
a ativacao do catalisador; a atividade na producao de hidrogénio foi acompan-
hada por espectrometria de massas. Os espectros de XANES resolvidos no tempo
e temperatura mostraram que a redugao do niquel é dependente da composicao
do material. Em todas as amostras observou-se a redugao do NiO; a amostra de
Ni suportado em alumina (AINi) é ativada a partir de 415°C durante 1h40min. A
presenca de Zn (AlZnNi) reduz significativamente o tempo de ativagdo para 1h sem
alterar a temperatura inicial, enquanto a presenga de Co (AINiCo) reduz a tem-
peratura para 338°C sem alterar o tempo total. A presenca de ambos os elementos
(AlZnNiCo) mostra a temperatura inicial e o tempo de duragao idénticos aos da
amostra AINiCo. A comparacdo das curvas finais mostra que a composi¢ao também
leva a formacao de diferentes espécies de Ni apds a ativacao. O espectro final da
amostra AINi sofre diminui¢do da linha branca indicando uma reducao parcial do
Ni, porém ainda é semelhante ao NiO. A presenca de Zn leva a redugao parcial
e o espectro final das amostras AlZnNi e AlZnNiCo apresentam caracteristicas de
mistura de NiO e Ni metdlico; a amostra AINiCo é a mais