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PREFACE

The IP Montevideo celebrated its 10" anniversary in December 2016. Still, the
original mission remains the same: to become a "state-of the-art" research center
with international projection in the field of biomedicine with focus on molecular
mechanisms of human and animal diseases. We also seek to pave the way for
new treatments and cures, contributing to the development of vaccines, biological
markers of disease and new drugs.

By December 2016, more than 240 people worked or studied at the IP
Montevideo, including almost 100 established researchers, technicians or
assistants coming from several partner institutions and 40 collaborators in
administration and research support units.

Seventeen research groups are organized into institutional programs focused on
the One-Health concept, with emphasis in multidisciplinary molecular approaches
in human and veterinary medicine including environmental interactions. The
federative programs are focused on i) Genomics, ii) Molecular, Cell and Animal
Technology, iii) Obesity, Diabetes, Inflammatory and Cardiovascular Diseases,
iv) Cancer and, v) Animal Health. These programs are mainly funded by
institutional grants or agreements with FOCEM (Mercosur), Interamerican
Development Bank (IDB), the National Institute for Agricultural Research (INIA)
and the National Agency for Innovation and Research (ANIl) and have close
interactions with the national Republic University and the Institut Pasteur
International Network (IPIN).

The IP Montevideo has established central core facilities with "state-of-the-art"
equipment to study genomic, proteomic, structural & cell biology and animal
research. In the 2015-2016, an ambitious investment was performed to purchase
a modern confocal microscope, capillary electrophoresis and a new mass
spectrometer equipment for proteomic analysis.

The number and impact of the publications further increased in 2015-2016 period,
reaching an average of 80 publications/year. According to international data
banks, publications from the IP Montevideo have a cumulated average of >15
citations per publication, which can be considered of competitive international
standard. Remarkably, 3 patents on a new drug-class technology have been filed
in the last year, which will be likely licensed to a regional start-up company for
the treatment of inflammatory diseases.

Our research laboratories provide an environment for the training of advanced
graduate students. The IP Montevideo also contributes to the training of human
capacities in collaboration with the national and international postgraduate
programs. In 2016, we harbor more than 140 MSc, doctoral and postdoctoral



fellows. We have also organized several international courses on different topics
of molecular medicine. In 2016, 60 distinguished professors and dozens of
advanced students from abroad attended the courses. In addition, we have
received hundreds of elementary and high school students for different science
pop activities. All over the year this activity allows us to spread science among
hundreds of young students.

Transfer technology to public or private companies is also a major activity of the
IP Montevideo, contributing to the development of biotechnology and supporting
the creation of start-up companies. At present, our start-up incubator Bioespinn
supports the consolidation of 10 start-up companies in different developmental
stages. Bioespinn is partially funded by the National Agency for Innovation and
Research (ANII).

Finally, the 2016 annual budget of the IP Montevideo was close to 7,5 million
dollars, mainly coming from the Uruguayan national budget and from own
incomes by service sales, grants and research contracts, including those
allocated by European Union (Uruguay-Innova) and FOCEM (MERCOSUR).

| wish to thank all our researchers and members for their dedication, continued
support and commitment. Also, | wish to acknowledge the great contribution and
trust from our partner institutions in Uruguay and France.

Luis Barbeito
Executive Director
Institut Pasteur Montevideo
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Analytical Biochemistry and Proteomics Unit
Recombinant Proteins Unit

Protein Crystallography

Bioinformatics Unit

Molecular Biology Unit

Cell Biology Unit

Transgenic and Experimental Animal Unit
Biopharmaceutical Quality Control and Development
Laboratory

Microscopy Unit
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Analytical Biochemistry and Proteomics Unit
MEMBERS

Rosario Duran, PhD (Interim Head, Investigator IIBCE — IP Montevideo)

Carlos Batthyany, MD, PhD (Investigator; Academic Coordinator-IP Montevideo)
Horacio Botti, MD, PhD (Adjunct Investigator, IP Montevideo), until 2015

Maddalena Portela (Technical Assistant — School of Sciences/IP Montevideo)

Analia Lima, MSc. (Technical Assistant, PhD student)

Maddalena Gil, Biochemist (Technical Assistant, PhD student; ANII Fellow), until 2015
Jessica Rossello, Biochemist (Technician, PhD student)

Bernardina Rivera, Biochemist (Technician, Graduate student)

Alejandro Leyva (Technician, PhD student)

Associate Members

Virginia Lopez, PhD (Adjunct Professor of Organic Chemistry, School of Chemistry and
Science, UdelaR)

Maria Noel Alvarez, PhD (Associate Investigator, Adjunct Professor of Biochemistry,
School of Medicine, UdelaR, Uruguay)

Andrés Kamaid, PhD (Associate Investigator)



Leonel Malacrida, PhD (Associate Investigator, Assistant Profesor, Pathophysiology

Department, School of Medicine, UdelaR, Uruguay)

Students

Maddalena Gil, Biochemist (PhD student, ANII Fellow). Dissertation May 2016.
Analia Lima, MSc. (PhD student).

Jorde Rodriguez, Biochemist (PhD student; ANII Fellow).

Rosina Dapueto, M.Sc. (PhD Student, ANII Fellow).

Jessica Rossello, Biochemist (PhD student; ANII Fellow).

Alejandro Leyva, Biochemist (PhD student; ANII Fellow)

Gonzalo Spera, M.D. (M.Sc. student, Pro.In.Bio. Fellow). Dissertation Dec 2015
Adriana Carlomagno, M.D. (M.Sc. student, Pro.In.Bio. Fellow). Dissertation Jul 2016.
Bernardina Rivera, Biochemist (Graduate student, ANII Fellow).

German Galliusi (MSc student; Pro.In.Bio. Fellow).

Rosina Toledo (MSc student, ANII Fellow).

Josefina Pena (Undergraduate student, ANII Fellow), until 2015
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MAIN EQUIPMENT
HPLC, Agilent 1200
Capilar HPLC, Agilent 1200;
Nano HPLC, Easy-nLC 1000, Thermo
Nano HPLC Ultimate 300, Thermo
2D Electrophoresis, EttanIPGphor + EttanDaltSix
Typhoon FLA 9500, GE Healthcare
4800 MALDI TOF/TOF Mass Spectrometer, Abi Sciex
LTQ Velos + ETD Mass Spectrometer, Thermo
Q-exactive (Q-Orbitrap), Thermo

4800 MALDI-TOF/TOF, Abi Sciex LTQ Velos, Thermo Q-Exactive, Thermo Ultimate 3000, Thermo

Typhoon FLA 9500, GE



GOALS

The goals of the Analytical Biochemistry and Proteomics Unit (UByPA) is to:

1. perform and support mass spectrometry (MS)/analytical biochemistry based research;

2. provide researchers with training, scientific assistance and access to MS-based proteomic
related technologies;

3. improve available MS & 2D-DIGE proteomic techniques for biomedical research;

4. contribute to local and regional training and education programs in MS-based proteomics.

Our specific goals are:

« to provide open access to analytical biochemistry, mass spectrometry and proteomics
technologies to local and regional researchers;

« to pursue biomedical research projects based on mass spectrometry and proteomics;

« to facilitate collaborative scientific projects with other national and international research groups,
supporting a join-effort to seek funding;

« to train graduate students and researchers in analytical biochemistry, mass spectrometry and
proteomics related technologies.
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SERVICES

Routine Analysis

For routine analysis, users are welcome to access the UByPA as a “fee for service facility” supported
by the Institut Pasteur de Montevideo. The facility offers this kind of service to researchers in the
region, with priority given to users from the Institute and local academy. The analysis will be
performed by members of our technical staff and will be done following standard protocols. The

routine analysis includes analysis and interpretation of raw data based on routine practices only.



Routine analysis includes:
1 2-D gel electrophoresis
9 Protein sample preparation for MS analysis: in-gel digestion, in-solution digestion,
desalting.
1 Molecular mass determination for peptides and small proteins by MS.
1 Protein identification by MALDI-TOF/TOF MS (peptide mass fingerprinting, MS/MS ion

search) and database search.

Non-Routine Service
Collaborative research projects, beyond routine services, are welcome. Members of the Unit are
expected to significantly contribute to the conception, design of experiments and custom-design
protocols, original ideas as well as data analysis and interpretation beyond routine practice.
Non routine analysis includes:
i Custom simple preparation.
Post-translationalmodificationanalysis.
2-D gel electrophoresis based proteomics.
“Shotgun” proteomics.

Quantitative proteomics.
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De novo peptide sequencing.

V In 2016 we analyzed 1227 samples, both routine and non-routine analysis. We would like
to highlight that those analysis include around 400 samples for quantitative proteome
analysis.

V Due to this high demand, we acquired and installed a new state of the art nanoLC-
mass spectrometer (Ultimate nLC/Q-Orbitrap, Q Exactive Plus, Thermo). This nLC-
mass spectrometer is now fully operative and the staff has already been trained.

RESEARCH

In the past years, members of our droup have been involved in different areas of
biological/biomedical & biochemical research. A major contribution made by the UByPA"s scientist
was the incorporation of mass spectrometry (MS) based proteomics to our local academy, bringing
totally new analytical capabilities to perform comprehensive protein studies, including
posttranslational modifications of proteins and the ability to decode cell signaling networks.
Nowadays, we are involved in three main areas of research concerning protein-mediated cell

signaling events:

CELL SIGNALING PATHWAYS IN PATHOGENIC BACTERIA: A PROTEOMIC APPROACH



The ability of M. tuberculosis to inhibit phagosome maturation and to survive in the intracellular
environment of host is central to tuberculosis pathodenicity. The signaling cascades mediated by
Ser/Thr kinases are key players in these processes. In particular one of these enzymes, PknG, became
of special interest as it was found to play dual roles in mycobacterial metabolism and pathogenesis
through mechanisms still not completely understood. In order to unveil PknG partners in
mycobacteria we developed an affinity purification-sequential elution-mass spectrometry strategy
to identify substrates and interactors of the kinase. This strategy allowed us to identify new PknG
substrates that were further validated by in vitro and aslo in vivo by proteomic analysis of a pknG
null mutant strain. We provide evidence that PknG regulates nitrogen assimilation and cell wall
synthesis in mycobacteria. These are essential processes not only for bacterial physiology but also
for the pathoden survival in the nutrient deficient environment within the host. Interestingly, some
of the identified substrates contain a Forkhead-associated domain (FHA). The FHA domain is a
protein module that specifically recognizes phospho-Thr residues and that participates in the
assembly of multicomponent signaling complexes in transduction pathways redulated by
phosphorylation in prokaryotes and eukaryotes. The genome of M. tuberculosis codifies five proteins
with FHA domain, which have been reported as in vitro substrates of several Ser/Thr kinases. The
presence of signaling networks between Ser/Thr kinases and FHA domain-containing proteins in
mycobacteria has been postulated, however nowadays our knowledge about its architecture, the
protein-protein interactions underlying this network and the biological process under control is very
scarce. Our research aims to contribute to the elucidation of FHA domain mediated signaling
networks in mycobacteria by characterizing at the molecular level the signaling complex formed in
vivo by FHA domain-containing proteins and its dynamics in response to the biochemical stimuli
found in the host. We are focusing in two FHA domain-containing proteins, GarA and FhaA, which we
identify as substrates of PknG. The experimental strateqy proposed combines the specific
purification of tagged proteins with in vivo crosslinking to provide a snapshot of protein interactions
in the mycobacteria. This approach will contribute to unravel the processes controlled by PknG
signaling cascades mediated by its FHA domain containing substrates and its possible role in the

adaptation to the host environment.



VASCULAR BIOLOGY AND DRUG DEVELOPMENT:

Metabolic diseases (obesity, metabolic syndrome and type Il diabetes) and cardiovascular
diseases (Hypertension, atherosclerosis and its complications - AMI, stroke) are the main
cause of morbidity and mortality worldwide. In the pathogenesis of this set of diseases one
can highlight the generation of a chronic inflammatory response at low noise where cell
signaling through the proinflammatory transcription factor NFkB and activation of the
inflalmmasome by sterile signals play major roles.

My main line of research since 2011 has been the development of a new pharmacological
strateqy for the prevention and treatment of this set of diseases, being the idea to tackle the
chronic inflammatory response that promotes the development of them. To do this, we
initially take into account the metabolism of alpha-tocopherol and the role LDL and the
chronic/oxidative inflammatory process play in the development of atheroma plagues. We
design and synthesize a series of hybrid compounds formed by a mimetic structure of alpha-
tocopherol (Vitamin E) adding a nitroalkene dgroup which exerts potent anti-inflammatory and
anti-atherogenic effects. The rational of this new pharmacological strateqy is that the hybrid
molecule is going to be selectively incorporated into the LDL due to the presence of the
chromanol structure, characteristic of alpha-tocopherol, and to the specific action of alpha-
tocopherol transfer proteins which recognize this structure. The LDL particle is then goong to
be used as a carrier of the hybrid compound to the lesions where it will exert, in situ, its anti-
inflammatory and antiatherodenic properties (see invention patents). With this new
pharmacological strategy we were able to demonstrate that the hybrid compound not only
inhibits the development of atherosclerosis in apo E”- mice but also inhibits the development
of hypertension in mice treated with a continuous infusion of angiotensin Il (see Patents of
Invention).

We subsequently expanded our portfolio of molecules and developed and protected them
(see Patents of Invention) two new families of non-conventional anti-inflalmatory
compounds that block the cellular signaling pathways involved in the generation of the
chronic inflammatory response, the critical pathogenic step in the development of metabolic
and cardiovascular diseases. Preclinical results in animal models obtained so far are very
encouraging and have allowed us to license our intellectual property portfolio to CITES
(http://cites-gss.com/), the first technology incubator in Latin America. Our project was
selected and funded with the objective of completing the development and preclinical studies
of our compounds and perform the first clinical trial (Phase I) with the leader compound that

we select.

EDUCATION



TRAINING OF STUDENTS

PhD students:

il

Analia Lima. Pro.In.Bio. “Caracterizacion molecular del proceso de inhibicion del fagosoma
por una quinasa deMycobacterium tuberculosis”. Directores Académicos: C. Batthyany, R.
Duran, MN. Alvarez.

Maddalena Gil. PEDECIBA Quimica, “Redulacion de la actividad quinasa de PknG de M.
tuberculosis y su rol en las primeras etapas de la infeccion”. Director: A. Denicola; Co-Director:
R. Duran.

Jorde Rodriguez. PEDECIBA Quimica. “I+D de analogos de la vitamina E liberadores de dxido
nitrico o nitroalquenos como potenciales farmacos para prevencion primaria de
aterosclerosis”. Director: V. Lopez. Co-director. C. Batthyany.

Rosina Dapueto. Pro.In.Bio. “Inhibidores de CD38 vy nitroalquenos derivados de la vitamina E
para el tratamiento de enfermedades cardiovasculares”. Director Académico Dr. Carlos
Batthyany; Co-direccion: Drs. Virginia Lopez y Carlos Escande.

Jessica Rossello. Project: "Fosforilacion de sustratos de PknG involucrados en el metabolismo
de nitrégeno en micobacterias: Rol en la adaptacion al ambiente del hospedero" Director:
Rosario Duran. Co-Director: Pedro Alzari.

Alejandro Leyva. Project: "Nuevos mecanismos moleculares y farmacologicos involucrados

en la patogenia de la Enfermedad Renal Cronica". Directors: C. Escande & C. Batthyany

MSc students:

1

Jessica Rossello. PEDECIBA Biologia. “Estudio de la adhesion vy adregacion
de Pseudomonasaeruginosa en células epiteliales mediante aproximaciones protedmicas”
Director: R. Duran Co-Director: A. Kierbel. Finished Dec 2015

Dr. Gonzalo Spera. Pro.In.Bio. “Protedmica diferencial de lineas celulares de cancer de mama
metastasico HER2 nedativo sensibles y resistentes a Docetaxel”. Director: Dr. C. Batthyany,
Co-Directors: Dra. C. Tourifio, Dra. L. Delgado. Finished Dec. 2015

Bernadina Rivera. PEDECIBA Quimica. “Vias de sefalizacion mediadas por PknG y su
requlacion en micobacterias”. Director: Dra R. Duran, Co-Director: Dr. C. Batthyany.

Adriana Carlomagno, M.D. Project: "Nuevas estrategias farmacoldgdicas para el tratamiento
de la hipertension arterial sistémica. Ensayos pre-clinicos en un modelo animal”. Directors: C.
Escande, C. Batthyany & P. Contreras. Finished Jul 2016

German Galliusi. Project: "Desarrollo de nuevos moduladores metabolicos e inflamatorios"

Director: C. Batthyany

Under draduate students:



il

Josefina Pefa. Lic. Bioguimica. “Modulacién del proteoma del fagosoma por una quinasa
de Mycobacteriumtuberuculosis®. Initiation into Research Fellowship ANII. Director: R. Duran;
Co-Director: A. Lima. Finished Sep 2015

German Galliusi. Lic. de Bioguimica. “Mecanismos anti-inflamatorios de los nitroalquenos:
Aparente contra requlacion del Inflamasoma NLRP3 vy la Apoptosis”. Initiation into Research
Fellowship ANII. Director: C. Batthyany; Co-Director: H. Botti. Finished June 2015

Rosina Toledo Gallo. Lic. Bioguimica. “Purificacion Analitica y Preparativa de las Proteinas
hidrofobicas del Surfactante Pulmonar”. Initiation into Research Fellowship ANII. Finished
Apr 2015

GRANTS

1.

“Development of a novel class of anti-atherodenic agents: electrophilic nitroalkenes-
Vitamin E (" -tocopherol) analogs”. (2013 — 2015); CABBIO; PI Carlos Batthyany; Amount
Granted USD 30.000.

“Caracterizacion nutricional y de compuestos bioactivos del trigo en Uruduay.
Variabilidad de genotipos y ambientes”; (2014 — 2016); FPTA — INIA: Contrato de Servicio
Pls C. Batthyany & L. Malacrida; Amount Granted USD 32.000.

“Identification of tumor associated antidens”; (2014 — 2015); Private Company: Contrato
de Servicio; Pls R. Duran & C. Batthyany; Amount Granted: USD 35.500.

“Anti-atherodenic effects and molecular mechanisms of nitroalkene tocopherol analgos:
a novel pharmacological approach” (2014-2016); Pls C. Batthyany & H. Botti; Amount
Granted: USD 30.000.

“Andlisis protedmico comparativo de dos cepas de P. aeruginosa con distinta capacidad
de adhesion a células epiteliales” (2014-2016); J. Rossello
(FCE_3_2013_1_100344); Amount Granted: USD 25.000.

“Hacia la elucidacion del mecanismo molecular utilizado por PknG para ejercer su rol
como factor de virulencia” (2014-2016). M. Gil (FCE_3_2013_1_100358); Amount
Granted: USD 20.000.

“Surfactante Pulmonar durante la Lesion Pulmonar Aduda: Abordaje estructural,
dinamico v funcional” (2013 - 2015) CsIC [+D 2012, Pl: L.
Malacrida, AmountGranted: USD 38.000.

“Redes de seializacion mediadas por dominios FHA en micobacterias y su rol en la
adaptacion al  ambiente del  hospedero” (2015-2018); R. Duran
(FCE_1_2014_1_104045); Amount Granted: USD 50.000



9. Desarrollo y validacion de procesos para el estudio y valorizacion de nutracéuticos:
creacion de la primera empresa uruduaya del tipo “Contract of Research Ordanization”.
(2015-2017); C. Batthyany (ALI_2-2014-1-5055); Amount Granted: USD 302.000

10. “Development, synthesis and characterization of novel anti-inflammatory compounds".
(2016-2018); C. Batthyany, V. Lopez, C. Escande (CITES, http://cites-gss.com/); Amount
Granted: USD 630.000.

STUDENTS FELLOWSHIP

I PhD fellowship - Rosina Dapueto; 2014 (2 years); ANII

91 PhD fellowship - Jorde Rodriguez; 2013 (3 years); ANII

9 PhD Fellowship — Jessica Rossello; 2016 (3 years); ANII
PhD Fellowship-Alejandro Leyva ; 2016 (3 years); ANII

I MSc. Fellowship —Bernardina Rivera; 2015 (2 years); ANII

PUBLICATIONS

2015
1. Wagner, T., Alexandre, M., Duran, R., Barilone, N., Wehenkel, A., Alzari, P.M. & Bellinzoni, M.
2015. The crystal structure of the catalytic domain of the Ser/Thr kinase PknA from M.
tuberculosis shows an Src-like autoinhibited conformation. Proteins 83:982-988.

2. Lisa, M.N,, Gil, M., André-Leroux, G., Barilone, N., Duran, R., Biondi, R.M. & Alzari, P.M. 2015.
Molecular Basis of the Activity and the Regulation of the Eukaryotic-like S/T Protein Kinase PknG
from Mycobacterium tuberculosis. Structure 23:1039-1048.

3. Margenat, M., Labandera, A.M,, Gil, M., Carrion, F., Purificacao, M., Razzera, G., Portela, M.M,,
Obal, G., Terenzi, H., Pritsch, O., Duran, R., Ferreira, A.M. & Villarino, A. 2015. New potential
eukaryotic substrates of the mycobacterial protein tyrosine phosphatase PtpA: hints of a
bacterial modulation of macrophade bioenerdetics state. Sci. Rep.5: 8819.

4. Yunes Quartino, P.J., Portela, M., Lima, A., Duran, R., Lomonte, B. & Fidelio, G.D. 2015. A
constant area monolayer method to assess optimal lipid packing for lipolysis tested with
several secreted phospholipase A2. Biochim Biophys Acta. 1848: 216-224.

2016

5. C.Batthyany, S. Bartesaghi, M., Mastrogiovanni, A. Lima, V. Demicheli, R. Radi. Tyrosine-
Nitrated Proteins: Proteomic and Bioanalytical Aspects. Antioxid Redox Signal. (2016) Jul 22.
[Epub ahead of print]

6. V. Demicheli, D.M. Moreno, G.E. Jara, A. Lima, S. Carballal, N. Rios, C. Batthyany, G Ferrer-
Sueta, C. Quijano, D.A. Estril] M.A. Marti, R. Radi. Mechanism of the Reaction of Human
Manganese Superoxide Dismutase with Peroxynitrite: Nitration of Critical Tyrosine 34.
Biochemistry. 55 (2016) 3403-3417.



7.

10.

M.E. Dieterle, J. Fina Martin, R. Durdn, S.I. Nemirovsky, C. Sanchez Rivas, C. Bowman, D. Russell,
G.F. Hatfull, C. Cambillau, M. Piuri. Characterization of prophades containing “evolved” Dit/Tal
modules in the genome of Lactobacillus casei BL23, Applied Microbiology and Biotechnology
100 (2016) 9201-9215.

G. Cabrera, U. Lundberg, A. Rodriguez-Ulloa, M. Herrera, W. Machado, M. Portela, S. Palomares,
L.A. Espinosa, Y. Ramos, R. Duran, V. Besada, E. Vonasek, L.J. Gonzalez. , Protein content of the
Hylesiametabus eqq nest setae (Cramer [1775]) (Lepidoptera: Saturniidae) and its association
with the parental investment for the reproductive success and lepidopterism, J Proteomics 150
(2016) 183-200.

G. Cabrera, V. Salazar, R. Montesino, Y. Tambara, W.B. Struwe, E. Leon, D.J. Harvey, A. Lesur, M.
Rincon, B. Domon, M. Mendez, M. Portela, A. Gonzalez-Hernandez, A. Triguero, R. Duran, U.
Lundberg, E. Vonasek, L.J. Gonzalez. Structural characterization and biological implications of
sulfated N-glycans in a serine protease from the neotropical moth Hylesiametabus (Cramer
[1775]) (Lepidoptera: Saturniidae), Glycobiology 26 (2016) 230-250.

Muller Virginia, Gustavo Bonacci, Carlos Batthyany, Maria Valeria Amé, Fernando Carrari, Jorde
Omar Gieco, and Dr. Ramon Asis Peanut seed cultivars with contrasting resistance to
Aspergillus parasiticus colonization display differential temporal response of protease
inhibitors. Phytopathology Accepted for publication. Posted online on 14 Nov 2016

INTERNATIONAL PATENT:
under the Patent Cooperation Treaty (PCT)

"Methods of treatment of inflammation related conditions using pluripotent anti-
inflammatory and metabolic modulators"; inventors Batthyany, C., Lopez, G.V., Escande, C,,
Porcal, W., Dapueto, R., Rodriguez, R., Galliussi, G., and Garat, M.P. 2016. USA patent
provisional application; to be assigned.

"Trolox derivatives and methods of use thereof in the treatment and prevention of
inflammation related conditions"; inventors Batthyany, C., Lopez, G.V., Dapueto, R., Escande, C.,
and Rodriguez, R. 2016. USA patent non-provisional application; to be assigned.

"System, Method and Device for Identifying Discriminant Biological Factors and for Classifying
proteomic profiles"; inventors Carvalho PC, Batthyany C, Silva A; Lima D; Leyva A; Barbaosa V;
Duran, R. 2016, USA provisional patent application; to be assigned

Composition and method for inhibition of PknG from Mycobacterium Tuberculosis; Batthyany,
C. & R. Duran Inventors; US 2015/0051283 Al
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Recombinant Proteins Unit

MEMBERS

1 Pablo Oppezzo, PhD (Head)

1  Agdustin Correa, PhD (Principal technical assistant)
¢ Claudia Ortega, PhD (Technical Assistant)

1 Cecilia Abreu, PhD (Technical Assistant)



MAIN EQUIPMENT

AKTAxpress

AKTAxpress for protein purification gives you the highest possible purity needed for
structural and functional studies. Optimized protocols with a choice of up to four purification
steps minimize the need for chromatography expertise. Tag removal and maintenance
procedures can be integrated into the purification protocols, eliminating manual
interference during a run. Purification schemes for double affinity-tagged proteins are also
supported. A four-step protocol may consist of affinity chromatography (AC), desalting (DS),
ion exchange chromatography (IEX) and gel filtration (GF).

AKTA Pure

AKTA pure is a flexible and intuitive chromatography system for fast purification of proteins,
peptides, and nucleic acids from microgram levels to tens of grams of target product. It is a
reliable system where hardware and UNICORN™ system control software are designed to
work together with columns and media to meet any purification challenge.

AKTA Purifier

AKTA™purifier systems are designed for fast, high-resolution separation and
characterization of proteins at laboratory scale. The systems perform all chromatographic
techniques and scout for optimal binding and elution conditions, pH, gradient shapes, and
flow rates. This system can produce 25 MPa and flow rates up to 10 ml/min, become ideal
for laboratory purification and high-resolution analysis.

Robot Tecan Genesis 200

The Tecan Genesis 200 is a versatile robot for automating pipetting tasks. It is equipped
with two arms, the LiHa (liquid handler) and the RoMa (robot manipulator). The LiHa is a
conductivity-sensing 8-channel pipetting arm capable of dispensing volumes of 5-1000ul.
The RoMa is a manipulating arm capable of picking up and moving objects on the
workstation.

Benchtop Bioreactor BIOSTAT® B plus (Prokaryotic culture)

The BIOSTAT® B fermenter bioreactor has been specially designed to cover the wide variety
of requirements in biotechnological and biopharmaceutical research and development.
The wide range of configurations is available to choose from for animal, plant and insect
cell cultivation as well as for microbial fermentation. Volumes randge from 1L to 2L to 5L
Typical areas of application include the following:

f  Process development for the manufacture of vaccines, recombinant proteins and

monoclonal antibodies

f  Process strateqy development using a batch, fed-batch, continuous or perfusion mode



Scale-up and scale-down tests for commercial-scale manufacture
Small-scale (pre-) production

High cell-density fermentation

Adherent cell cultures on microcarriers

Low-shear-stress cell cultivation of sensitive organisms

Cultivation of filamentous organisms
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Dual usage both for cell cultures and microbial applications, such as in academic

research.

CelliGen 310 Bioreactor (Eukaryotic culture)

CelliGen® 310 is a benchtop, autoclavable bioreactor with advanced controller and

touchscreen interface capable of operating up to four reactors simultaneously.

The CelliGen 310 is an advanced benchtop cell culture bioreactor ideal for research through

production. This powerful system can requlate up to 32 parameters each, in one to four

vessels. Over 120 parameters total. So, you can integrate and control your own analyzers,

pumps, sensors and other ancillary devices directly from the CelliGen 310 bioreactor. Some

bioreactor’s characteristics are:

f Available 5.0 L culture,

1 Batch, fed-batch & continuous modes for growing high-density cultures of
mammalian, insect & plant cells

1 For secreted products, a patented packed-bed basket option is available to maximize
cell productivity regardless of cell type

1  Fully-integrated system is ready for out-of-the box startup.

f Mass flow controller with 4-gas control. Vessel, pH/DO/and level/foam probes, hoses
are present.

BelloCell 3000 Bioreactor (Eukaryotic culture)

The eucaryote cell culture system BelloCell 3000 provides a protected, controlled, and

contained environment for the growth of cell cultures. Maximal capacity is equivalent to

extremely high yields — averaging 2.4 x 1010cells for a system with four bottles. The

BelloCell 3000 consists of three major components; a control box, the BelloStage unit, and

ready-to-use disposable 500 ml bottles. The BelloStage unit, which holds up to four

disposable cell culture bottles, moves the bottles’ contents up and down according to your

program, using a platform to compress and expand the bellows built into each bottle, to

optimize oxygenation. As the platform lifts, it compresses the bellows, sending the media

into the chamber that contains the BioNOC II® disks; as the platform descends, the media

returns to the expanding bellows, exposing the carrier disks to the atmospheric



environment. The growth cells in these carriers grow along the fibers, and then pile up to
fill the space in the net.

EmulsiFlex-C5 Homodgenizer

The EmulsiFlex-C5 has an air/gas driven, single-acting, high-pressure pump. Quiet operation
is due to a specially designed pump motor pilot valve.
The EmulsiFlex-C5 has a capacity of 1-5L/hr. The flow rate depends upon the selected
homogenizing pressure. Samples, as small as 7mL, can be processed with a hold back
volume of less than 1mL. AVESTIN provides stainless steel heat exchangers to control inlet
and outlet temperatures. The entire EmulsiFlex-C5 can be immersed in a water bath for
temperature control. The pressure is adjustable between 500-30,000psi (30-2,000bar),
which is  high enough for virtually every homogenization application.
The equipment is Steam-In-Place (SIP) sterilizable. It is suitable for clean room and GMP
manufacturing. All wetted parts are autoclavable. For inspection, all wetted parts can be
disassembled and reassembled in a short time.

Multitron 2 Incubated Shaker

The Multitron Il is a large capacity shaking incubator which combines flexibility and
operational safety with the optimum utilization of space by its modular construction. UPR
laboratory have three units with culture capacity of 5 liters each one for different procariotyc
cultures. In addition integral microprocessor offers a wide variety of control possibilities,
including high temperature range (C° 12 to C° 65), oxygenation control and light intensity.

SERVICES

Services that are currently being provided
1. Protein expression in prokaryotic and eukaryotic systems:
1 E. coli expression

1 Baculovirus system
1 Mammalian cells expression
1 Drosophila expression system

Optimizing conditions for the expression of Recombinant Proteins
Refolding and soluble production of Recombinant Proteins (RP)

Maintaining collections of expression vectors and bacterial strains

AL A

Developing and testing new vectors and protocols



RESEARCH

Recombinant proteins, have demonstrated a high impact in basic research as well as in the
biomedical field. However, in many cases obtaining a soluble and homogenous product is
not possible, limiting their applications. Several strategies were developed over the last
decades to overpass these limitations. In this regard, our group had generated a vector suite
that facilitates the cloning steps and allows the evaluation of several parameters that can
improve the soluble expression of a target protein. At the moment the vector suite is used
not only in our group, but by several groups from the IPMONT and from laboratories from
Argentina, France, USA, Sweden and India among others (Correa et al., Front Microbiol.,
2014; Correa et al., Biotechnol J 2011; Correa et al., Methods Mol Biol 2015).

In the context of therapeutics tools related with cancer, our group is recently focused on the
generation artificial binding proteins know as Affitins. This class of proteins, present a broad
range of advantages when compared with classical therapeutics antibodies that could be
taken into account in the development of therapeutic approaches. Compared with classical
therapeutics antibodies Affitins are able to maintain high affinity constants even when their
molecular weight remains small. This could be very useful in lymphoid neoplasms, in order
to gain access into solid tissues as secondary lymphoid organs, where leukemic cells receive
pro-survival signals acquiring favorable proliferative conditions. In this line, a new
generation of combinatorial protein engineering technologies has been recently set up in
our laboratory. The results in this line has been allowed to propose the use of these artificial
binding proteins as versatile selective glycosidase inhibitors and, potentially, as enzymatic
inhibitors in general, that could be envisaged for futures tumor therapy strategies (Correa et
al., Plos One, 2014).

PUBLICATIONS

1. Orteda C, Abreu C, Oppezzo P and Correa A. Cloning methods for the post-genomic
era. Methods Mol Biol. Submitted

2. Correa A, Oppezzo P.Overcoming the solubility problem in E. coli: available
approaches for recombinant protein production. Methods Mol Biol. 2015; 1258:27-
44, doi: 10.1007/978-1-4939-2205-5_2.



Protein Crystallography Facility (PXF)

MEMBERS

Alejandro Buschiazzo, PhD (Head of the Lab)
Joaquin Dalla Rizza (Technician) - recruited 2016
Nicole Larrieux (Technician)

Felipe Trajtenberg, PhD (Research Scientist)

Frank Lehmann (Technician) - past member, moved to Biozentrum, University of Basel
(Switzerland) as Lab Manager (2016)



TECHNOLOGICAL FACILITY

Experimental approaches currently available for users

1.

4.

5.

Protein crystallization screenings: manual and robot-assisted (Honeybee963®,
Isogen Life Science)

Follow-up and optimization of initial crystallization hits: manual and robot-assisted
(Alchemist®, Rigaku)

X ray Diffraction — Testing and initial characterization of crystals
X ray Diffraction — single crystal data collection

Crystal structure determination & refinement

Progress 2015-2016
1. Eleven new structures have been released in the PDB: 4PHO, 4PH1, 4PH2, 4PH3

(corresponding to BLV capsid structures, Obal et al. Science 2015); 51UJ, 51UK,
5IUL, 5IUM, 5IUN (structures of the complex between a His-kinase and its cognate
response requlator, from B. subtilis, Trajtenberg et al. eLife 2016); 5CEE (malic
enzyme from Candidatus Phytoplasma AYWB in complex with NAD and Mg+, ms
in preparation); and, 5KOW (the crystal structure of the metallo-beta-lactamase
GOB-18 from Elizabethkingia meningoseptica, Moran-Barrio, et al. Antimicrob
Agents Chemother 2016).

2. A research contract service was launched with Dr Luis Javier Gonzalez (Centro de

Ingenieria Genética y Biotecnologia, Havana, Cuba), set up to determine the crystal
structure of human epidermal growth factor (hEGF) and selected variants, in
complex with the extracellular portion of its receptor. hEGF variants under study
have been developed by the Cuban team as an effective biological medicinal
therapeutic, and this crystallographic service is embedded within several
biosimilarity studies.

3. The core facility was used to undertake macromolecular crystallography studies led

by several teams: a vaccine candidate protein from Fasciola hepatica (Carlos
Carmona, Inst de Higiene, Uruguay); a pathogenic factor from Leptospira
interrogans (Elsio Wunder, Yale University, USA); malic enzymes from bacteria and
plants (Fabiana Drincovich/Clarisa Alvarez, CEFOBI, Argentina); bacterial cellulase
fusions with biotechnological aims (Agustin Correa, IPMont, Uruguay); redox
enzymes from trypanosomatid parasites  Glc-6-P-dehydrogenase  and
trypanothione synthase (Marcelo Comini, IPMontevideo, Uruguay); among others.

4. Two interns (junior tenured researchers) were hosted in 2015, both coming from

the Institut Pasteur (Paris): Francesca Gubellini (Dept of Structural Biology) from
June to Aug; and Francesca Di Nunzio (Dept of Virology) from Oct to Dec. Dr Di
Nunzio undertook a joint internship in the Pritsch lab and in ours here at
IPMontevideo.



OTHER ACTIVITIES
WORKSHOPS, COURSES, TRAINING

1. April 6-16, 2015.

Ordanization of the joint CeBEM-CCP4-RIIP Macromolecular Crystallography School - "From
data processing to structure refinement and beyond". Venue: Institut Pasteur de Montevideo,
Uruguay. Hands-on international workshop.

Funded by CeBEM, CCP4, IUCr, Inst Pasteur de Montevideo and the RIIP (Inst Pasteur
International Network).

This fourth edition is in continuity with the previous Workshops organized at IPMontevideo
in 2010 and 2013, and in Sao Carlos (Inst de Fisica de Sao Carlos, Univ de Sao Paulo, Brazil)
in 2014. A subsequent edition has been held in Sao Carlos in 2016, and funding has been
secured to run our sixth edition in Oct 2017.

In 2015 we hosted 24 students from 10 different countries; a staff of 15 invited teachers
and tutors coming from several of the best centers in the world involved in Protein
Crystallography methods development. A satellite scientific symposium was hel during the
workshop, titled “Structural Biology in Infection and Disease”, and sponsored by the Institut
Pasteur International Network, with seven invited speakers from different Pasteur Institutes.

2. February 16-19, 2016

Ordanization of the international workshop “Integrative methods in Structural Biology to
enhance high impact research in health and disease”, co-organized by Prof Dave Stuart
(University of Oxford, UK) and Alejandro Buschiazzo, at the Institut Pasteur de Montevideo.
It hosted 40 students, 20 coming from UK and 20 from Uruguay, and top scientists and
teachers from Europe and the Mercosur region. The workshop concluded with the signature
of @ Memorandum of Understanding between IPMontevideo and the European Structural
Biology Network INSTRUCT, to foster future collaborations and greater exchange.

3. Incorporation of Joaquin Dalla Rizza (staff technician, started Nov 2016)

Frank Lehmann (staff technician) left our lab, finding a first job at the Membrane Protein
Laboratory (Imperial College London, at Diamond synchrotron UK), still working in
collaboration with our dgroup. He then obtained a staff position as Lab Manager at
Biozentrum, University of Basel (Switzerland). A new technician replacing Frank, was recently
incorporated to our protein crystallography facility (Joaquin Dalla Rizza), succeeding a
competitive open call.

4. Sustained contribution of our group to the Center for Structural Biology of the Mercosur
(Centro de Biologia Estructural del Mercosur, CeBEM) www.cebem-lat.org with nodes in
Ardgentina, Brazil, Paraguay and Uruguay. Two successive grants from the Ministerio de
Educacion y Cultura (Uruguay) were obtained (40K u$s), allowing us to contribute for the
first time in 4 years to the regional funds sustaining the network’s training and exchange
activities, extremely relevant to disseminate and consolidate Structural Biology in South
America.



Bioinformatics Unit

MEMBERS

Hugo Naya, PhD (Head)

Martin Graia, PhD (Associated Researcher)

Natalia Rego (Technical Assistant, MSc student in Zoology)
Lucia Spangenberg, PhD

Maria Inés Fariello, PhD (Research Assistant, funded by Facultad de Ingenieria)
Tamara Fernandez, PhD (Biology student, Research assistant)
Gregorio Iraola, PhD (PosDoc)

Pablo Fresia, PhD

Sebastian Valenzuela (Bioinformatics MSc student)

Daniela Megdrian (Bioinformatics MSc student)

Ignacio Ferrés (Bioinformatics MSc student)

Daniela Costa (Biology PhD student)

Melanie Nuesch (Undergraduated student)

Gonzalo Collazo (Undergraduated student)



SERVICES

NGS and microarrays data analysis.

Sequence alignment and phylogenetic inference software.
Sequence analysis software.

3D molecular modeling software.

Tools for complex systems analysis.

Basic biostatistics and use of specific software advice.
Software development.

NouhkwnN P

RESEARCH

In the past 20 years, the development of new technologies has led to amazing discoveries
in biology. In particular, nano-technologies, automation and computer science allowed a
series of High-Throughput analysis in molecular and cell biology that completely changed
the existent paradigm. However, these new instruments also changed unexpectedly the
landscape of research conception. The promise of hypothesis-free data has conducted, in
several cases, to careless experimental design that precluded full exploitation of results,
increasing the experimental turnover and the storage of waste in data-repositories.
Technology evolves extremely fast, but analytical methods aren’t automatized enough vet,
leading to the well-known effect of “Next-Generation gap”. The gap is in expansion now
(with the 2nd generation sequencing) and will be enormous with 3rd generation
technologies. In fact, analysis teams simply can’t analyze exhaustively each dataset before
a new dataset arrives, just scratching the surface and sending to the warehouse (or even
garbage) tons of data.

In this context, any methodological effort towards better usage of data should be viewed as
benefiting the scientific community. Our research, although diverse, is united by this
underlying goal and combines the methodological strendgths of bioinformatics, statistics,
evolutionary genomics and quantitative genetics.

We also assessed the question of how bacteria cause pathodenicity in humans from other
perspective. Our motivation was try to give integrative information about general genome-
coded signatures that explains pathodenicity for all bacterial pathogens, and not restricted
to particular taxa. In this case, we explained pathogenicity based on the hypothesis that it
is caused by the presence of a reduced set of virulence-related genes.

As part of our general interest in bacterial pathogenicity, we are involved in a more specific
problem; the study of biofilms formation determinants in Leptospira. This genus includes
animal and re-emerging human pathogens, as well as non-pathogenic strains. Despite its
importance for human health and animal production, genetic features that determine
pathogenic phenotypes in Leptospira proved to be elusive. Recently, biofilms formation
capability has been suggested as a key factor in pathogenesis of leptospirosis but, as
mentioned above, there is a lack of knowledde regarding its genetic basis. In this ground, we
are implementing comparative genomics analysis to find orthologous genes with functions
associated to biofilms formation. We have performed transcriptome analysis that give data
regarding expression patterns of genes involved in biofilms formation, providing with a new
kind of information that could be useful to understand the pathogenesis mechanisms of
these bacteria.



Finally, we are in charge of the Uruguayan Human Genome Project (URUGENOMES), funded
by the InterAmerican Development Bank, in cooperation with the Seoul National University.
In the framework of this project we are analyzing samples from natives and descendants to
reconstruct our past. In addition, we are entering in the last phase of this project, related to
rare-diseases, and we have performed several preparatory actions involving the use of NGS
for diagnostic, particularly in mitochondrial diseases and Sudden Infant Death Syndrome.

EDUCATION-COURSES

We are currently involved in several teaching activities, mainly on bioinformatics-related
topics. The MSc in Bioinformatics is currently highly demanding, courses design and
impartment being in charge of the Faculty of Sciences, School of Engineering, and our group
at Pasteur. We also have punctual participations in several PEDECIBA courses, including
topics in bioinformatics and quantitative genetics.

This year, we have created the intensive international course Human Genome Tour 2016
with 120h of direct teaching in three weeks. In this course participated 16 students from
abroad and 16 students from Uruguay. Several professors came from abroad (USA, Sweden,
Korea) and several from Uruguay. Additionally, we participated in international courses of
the IPIN.

Human resources are clearly needed in this somewhat new research domain; this calls for
our effort in such teaching activities, as well as for maximizing the number of graduate and
undergraduate students in our lab (more than ten students at the moment).

GRANTS

1. “Investigacdo dos Mecanismos Genéticos e Moleculares em Biofilmes de
Leptospira”. Funded by CAPES —Brazil 2012/2015. A Schnadelbach/P Ristow. Special
Visiting Professor H Naya. Granted R$ 100000.

2. “Andlisis transcripcional en Leptospiras formadoras de biofilms”. Funded by ANII
2013/2015. H Naya. Granted U$S 20000.

3. “Identification of microRNAs requlating infection of human cells by Listeria
monocytogenes”. PROGRAMMES TRANSVERSAUX DE RECHERCHE — PTR Institut
Pasteur 2016/2018 Javier Pizarro-Cerda (H Naya) €250.000.

4. *“Strengthening technical and human capacities for genomic services exports”.
Funded by IDB 2014/2017. H Naya U$5600.000.

5. "Modulacion del sistema ubiquitina-proteasoma por electrofilos y oxidantes: estudio
de redes moleculares" (FCE_3_2016_1_126877). Fondo Clemente Estable - 2016-
Adencia Nacional de Investigacion e Innovacion. Responsable: Horacio Botti,
Colaboradores: Gregorio Iraola, Alvaro Cabana, Martin Hugo, Marcelo Hill. $U
1.000.000.

6. "Evolucion gendmica de Mycobacterium avium paratuberculosis en animales
silvestres y de produccion" (FCE_3_2016_1_126791). Fondo Clemente Estable -
2016- Agencia Nacional de Investigacion e Innovacion. Pablo Fresia (Responsable),
Gregorio Iraola, Ignacio Ferres, Hugo Naya, Fernando Paolicci (INTA). $U 1.000.000.



PUBLICATIONS

2015

Gutiérrez V, Rego N, Naya H, Garcia G (2015). “First complete mitochondrial genome
of the South American annual fish Austrolebias charrua (Cyprinodontiformes:
Rivulidae): peculiar features among cyprinodontiforms mitogenomes”. BMC
Genomics 16(1):879. doi: 10.1186/512864-015-2090-3.

Lasserre M, Berna L, Greif G, Diaz-Viraqué F, Iraola G, Naya H, Castro-Ramos M,
Juambeltz A, Robello C (2015). “Whole-Genome Sequences of Mycobacterium bovis
Strain MbURU-001, Isolated from Fresh Bovine Infected Samples”. Genome Announc
3(6). pii: e€01237-15. doi: 10.1128/genomeA.01237-15.

Gianola, D., de los Campos, G., Toro, M.A,, Naya, H., Schon, C.-C., Sorensen, D. Do
molecular markers inform about pleiotropy? (2015) Genetics, 201 (1), pp. 23-29.

Fernandez-Calero T, Garcia-Silva R, Pena A, Robello C, Persson H, Rovira C, Naya H,
Cayota A (2015). “Profiling of small RNA cargo of extracellular vesicles shed by
Trypanosoma cruzi reveals a specific extracellular signature”. Mol Biochem Parasitol.
pii: 50166-6851(15)00013-4. doi:10.1016/j.molbiopara.2015.03.003.

Iraola, G., Betancor, L., Calleros, L., Gadea, P., Algorta, G., Galeano, S., Muxi, P., Greif,
G., Pérez, R. A rural worker infected with a bovine-prevalent denotype of
Campylobacter fetus subsp. fetus supports zoonotic transmission and inconsistency
of MLST and whole-genome typing (2015) European Journal of Clinical Microbiology
and Infectious Diseases, 34 (8), pp. 1593-1596.

Baez, A, Salceda, E., Fl6, M., Graiia, M., Fernandez, C., Veda, R., Soto, E." -Dendrotoxin
inhibits the ASIC current in dorsal root dganglion neurons from rat (2015)
Neuroscience Letters, 606, art. no. 31507, pp. 42-47.

Hu, Z-M,, Li, J.-J.,, Sun, Z.-M,, Oak, J.-H., Zhang, J., Fresia, P., Grant, W.S., Duan, D.-L.
Phylogeographic structure and deep lineage diversification of the red alga Chondrus
ocellatus Holmes in the Northwest Pacific (2015) Molecular Ecology, 24 (19), pp.
5020-5033.

Karlusich, J.J.P., Ceccoli, R.D., Graia, M., Romero, H., Carrillo, N. Environmental
selection pressures related to iron utilization are involved in the loss of the
flavodoxin gene from the plant genome (2015) Genome Biology and Evolution, 7
(3), pp. 750-767

Panzera, Y., Sarute, N, Iraola, G., Hernandez, M., Pérez, R. Molecular phylogeography
of canine distemper virus: Geodraphic origin and global spreading (2015) Molecular
Phylogenetics and Evolution, 92, pp. 147-154.

Recoquillay, J., Pitel, F., Arnould, C., Leroux, S., Dehais, P., Moréno, C., Calandreau, L.,
Bertin, A., Gourichon, D., Bouchez, 0., Vignal, A., Fariello, M.lL., Minvielle, F.,
Beaumont, C., Leterrier, C., Le Bihan-Duval, E. A medium density genetic map and
QTL for behavioral and production traits in japanese quail (2015) BMC Genomics, 16
(1), art. no. 7



2016

Gianola D, Fariello MI, Naya H, Schon CC (2016). “Genome-wide association studies
with a genomic relationship matrix: a case study with wheat and Arabidopsis”. G3
(Bethesda) 6(10):3241-3256. doi: 10.1534/93.116.034256.

Piccirillo A, Niero G, Calleros L, Pérez R, Naya H, Iraola G (2016). “Campylobacter
geochelonis sp. nov. isolated from the western Hermann's tortoise (Testudo
hermanni hermanni)”. International Journal of Systematic and Evolutionary
Microbiology D0OI:10.1099/ijsem.0.001219.

Torrado B, Graia M, Badano JL, Irigoin F. (2016). Ciliary Entry of the Hedgehog
Transcriptional Activator Gli2 Is Mediated by the Nuclear Import Machinery but
Differs from Nuclear Transport in Being Imp-h/i 1-Independent. PLoS One
11(8):e0162033. doi: 10.1371/journal.pone.0162033.

Spandenberg L, Grana M, Greif G, Suarez Rivero JM, Krysztal K, Tapié A, Boidi M,
Fraga V, Lemes A, Guecaimburd R, Cerisola A, Sanchez Alcazar JA, Robello C, Raggio
V, Naya H (2016). “3697G>A in MT-ND1 is a causative mutation in mitochondrial
diseases”. Mitochondrion 28:54-9. doi: 10.1016/j.mit0.2016.03.006.

Iraola G, Spandgenberg L, Lopes-Bastos B, Grana M, Vasconcelos L, Almeida A, Greif
G, Robello C, Ristow P, Naya H (2016). “Transcriptome sequencing reveals wide
expression reprogramming of basal and unknown denes in Leptospira biflexa
biofilms”. mSphere 10.1128/mSphere.00042-16.

Naya DE, Naya H, Lessa EP (2016). “Brain size and thermoregulation during the
evolution of the genus Homo”. Comp Biochem Physiol A Mol Integr Physiol. 191:66-
73.doi: 10.1016/j.cbpa.2015.09.017.

Sanchez AL, Urioste JI, Pefiagaricano F, Neimaur K, Sienra |, Naya H, Kremer R (2016).
“Genetic parameters of objectionable fibers and of their associations with fleece
traits in Corriedale sheep”. Journal of Animal Science 94(1):13-20. doi:
10.2527/jas.2015-9619.

Fernandez-Calero T, Cabrera-Cabrera F, Ehrlich R, Marin M. (2016) “Silent
Polymorphisms: Can the tRNA Population Explain Changes in Protein Properties?”
Life (Basel) 6(1). pii: E9. doi: 10.3390/1ife6010009. Review.

Fernandez-Calero T, Flouriot G, Marin M. (2016) “The Synonymous Ala87 Mutation
of Estrogen Receptor Alpha Modifies Transcriptional Activation Through Both ERE
and AP1 Sites”. Methods Mol Biol. 1366:287-96. doi: 10.1007/978-1-4939-3127-
9_22.

Iraola G, Pérez R, Betancor L, Marandino A, Morsella C, Méndez A, Paolicchi F,
Piccirillo A, Tomas G, Velilla A, Calleros L (2016). “A novel real-time PCR assay for
quantitative detection of Campylobacter fetus based on ribosomal sequences”. BMC
Vet Res. 12(1):286.



Molecular Biology Unit

MEMBERS

Carlos Robello, PhD (Head)

Luisa Berna (Postdoctoral Researcher- INNOVA I1)
Gonzalo Greif, PhD

Gabriela Libisch (PhD Student)

Cecilia Portela (Technician, Facultad de Ciencias)

MAIN EQUIPMENT

f
f
f
f
f
f
f

DNA Sequencer/analyzer

Real Time PCR

Microarray platform

Microarray hybridizer

BioAnalyzer

General Molecular Biology Equipment

MiSeq Illumina


http://pasteur.uy/wp-content/uploads/2015/11/malon.jpg

SERVICES

1. DNA sequencing (Sanger method)
The DNA sequencing service is the unique facility in Uruguay making sequencing by
the Sanger method, and fragment analysis. Working until now with a 3130 Genetic
Analyzer (Applied BioSystems), we have recently acquired a 3500 Genetic Analyzer
(Applied BioSystems) which will allow improving the performance of the platform.
The platform receives samples from private and public institutions from all the
country.

2. Microarrays
This Agilent platform is still being used for transcriptomic studies of complex
organisms, mainly human and bovine samples. There are also sporadic cooperation
with private clinics that use Comparative Genomic Hybridization in diagnostics (e.g.
pre-implantation genetic diagnostics).

3. Deep sequencing
The Illumina equipment has allowed to initiate the Genomics Program, and it is now
widely used in different applications, mainly genomics and transcriptomics of
pathogens (bacteria and unicellular protozoa). We also provide practical advice of how
to use the equipment and analyze the data, in order to stimulate the autonomy of

other laboratories in the application of next generation sequencing on their research.

PUBLICATIONS

1. Iraola G, Spangenberg L, Lopes Bastos B, Grafia M, Vasconcelos L, Almeida A, Greif G,
Robello C, Ristow P, Naya H. Transcriptome Sequencing Reveals Wide Expression
Reprogramming of Basal and Unknown Genes in Leptospira biflexa Biofilms. mSphere.
2016 Apr 6;1(2). pii: e00042-16.

2. Spangenberg L, Grana M, Greif G, Suarez-Rivero JM, Krysztal K, Tapié A, Boidi M, Frada V,
Lemes A, Guecaimburd R, Cerisola A, Sanchez-Alcazar JA, Robello C, Raggio V, Naya H.
3697G>A in MT-ND1 is a causative mutation in mitochondrial disease. Mitochondrion.
2016 May;28:54-9.

3. Coitinho C, Greif G, van Ingen J, Laserra P, Robello C, Rivas C. First case of Mycobacterium
heckeshornense cavitary lung disease in the Latin America and Caribbean region. New
Microbes New Infect. 2015 Dec 18;9:63-5.



4. Dusfour |, Zorrilla P, Guidez A, Issaly J, Girod R, Guillaumot L, Robello C, Strode C.
Deltamethrin Resistance Mechanisms in Aedes aegypti Populations from Three French
Overseas Territories Worldwide. PLoS Negl Trop Dis. 2015 Nov 20;9(11):e0004226.
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Cell Biology Unit

MEMBERS:

Mariela BollatiFogolin, PhD (Head)

Karen Perelmuter, MSc (Staff TA)

Sabina Victoria, MSc (Staff TA)

Romina Pagotto, PhCResearch Associale

Vanesa Piattoni, PhD (Postdoctoral fellow)

Soledad Astrada(PhDstudent, dissertationDecember2016)
Hellen DagherqMaster student)

Micaela SuredgResearch internshipy past member
Inés Tiscornia, MS(Staff TAX past member
Giuliana Mastropietro(BScstudent) ¢ finished August 2015
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SERVICES



