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RESEARCH PROJECT (Attach Partial Report)

WERE THERE ALTERATIONS IN THE OBJECTIVES AND / OR AIMS PROPOSED? (  ) YES (X) NO

IN POSITIVE CASE, MENTION THE ALTERATIONS: 

WERE THERE ALTERATIONS IN THE ORIGINAL SCHEDULE? (   ) YES (X) NO

IN POSITIVE CASE, MENTION THE ALTERATIONS: 

WERE THERE PROBLEMS AND/OR DIFFICULTIES IN IMPLEMENTING THE PROJECT? (X) YES (  ) NO 
IN POSITIVE CASE, DETAIL:

The delay in releasing funds in the first year of the project and the systematic adopted by CNPq with Banco of Brasil, referring to the bank account, hindered purchases of consumables and equipment and as well as the purchases of imported materials. The situation was normalized in 11/18/2009 through the opening of an account and the release of checkbooks.

Some difficulties are related to customs problems for the purchase of imported products, equipment and reagents. The acquisition process and the delivery of products are slow and hinder the progress of researches. 
TEAM

WAS THERE ANY ALTERATION IN THE ORIGINAL MEMBERS OF THE TEAM? (x) YES (   ) NO  

IN POSITIVE CASE, MENTION THE NUMBER OF INCLUSIONS AND EXCLUSIONS: 


Prof. Dr. Marco Antonio Zago played a central role in the creation and coordination of the Center for Cell Therapy (CTC), one of the Research, Innovation and Dissemination Centers (RIDC) created from a initiative of FAPESP. This initiative led to the creation of the most recent National Institute of Science and Technology in Stem Cell and Cell Therapy (INCTC). During the selection process for the creation of the National Institutes of Science and Technology, the inclusion of Dr. Zago as the principal investigator was not possible due to his position as president of CNPq at that time. Despite this, his laboratory was included as a project participant, given its key role in implementing many of the subprojects originally proposed by INCTC. More specifically, several techniques of Functional Genomics involving the use of microarrays have been (or will be) developed in his laboratory, among them: the already-implemented techniques for assessing global gene expression of messenger RNAs and microRNAs. Besides the techniques already in use by the members of INCTC, other techniques are being implemented in his laboratory to meet the different subprojects, among them, techniques for identification: of duplications or genomic deletions (CGH-Arrays), regions of methylated DNA, and, genomic regions with sites of protein-DNA interactions (ChIP-Chip).

Although his laboratory plays a central role in the Institute, any of the subprojects under his coordination was included in the original project. Thus, despite the great involvement of his laboratory and components of his group, his exclusion as Main Investigator of INCTC prevents his laboratory from having access to financial resources for the Institute. Currently, his group has developed several projects related to stem cells and cell therapy. It is possible to highlight: studies involving the identification and functional evaluation of molecular mechanisms involved in immunomodulation of T lymphocytes mediated by Mesenchymal Stem Cells; studies of the mechanisms of differentiation of Hematopoietic Stem Cells in T lymphocytes, and studies to increase efficiency in the process of induction of Induced Pluripotent Cells through the manipulation of specific signalling pathways.

Prof. Dr. Washington Luis Assunção Pereira (UFRA) - animal pathologist – will perform autopsies and will be responsible for the histopathological tests.


Aline Imbeloni (CENP / IEC / IEC) - Veterinarian - will give assistance in clinical monitoring of experimental animals.


Gilmara Abreu (CENP / IEC / IEC) – Veterinarian – will give assistance in the management (accommodation / food) of experimental animals.


Prof Dr. Edivaldo Herculano Oliveira (UFPA) - cytogeneticist - the investigator will conduct the chromosome characterization of Chlorocebus aethiops through chromosome painting: human chromosome-specific probes, and chromosome-specific probes of Saguinus oedipus. These probes were obtained through an agreement with the University of Munich that kindly provided them for our group by Dr. Stefan Müller. The use of both lots will enable a better characterization of chromosome segments of C. aethiops: there is only the application of human probes on this species in the literature so far. We began the experiments for the evaluation of reagents and substances prepared in the laboratory.

Doctorate Student (X) Inclusion (   ) Exclusion 
Justify: Studies belonging to the original schedule, but they were waiting for the selection of applicants. 8 doctorate students – Capes/INCTC grant 
Master Student (X) Inclusion (   ) Exclusion
Justify: Studies belonging to the original schedule, but they were waiting for the selection of applicants. 7 master students – Capes/INCTC grant and 1 master student with FAPESP grant

Undergraduate Student (X) Inclusion (   ) Exclusion
Justify: Studies belonging to the original schedule, but they were waiting for the selection of applicants. 5 students from Scientific Initiation – CNPq/INCTC grant 
Others (Post-doctorate and post-doctorate junior)  (X) Inclusion (   ) Exclusion 
Justify: Studies belonging to the original schedule, but they were waiting for the selection of applicants. 11 post-doctorate junior; 2 DTI, 3 ATNS – CNPq/INCTC grant 
1 post-doctorate – FAPESP grant 

Ewa Chronowska – post-doctorate – thematic project FAPESP

Paula Fratini – post-doctorate – thematic project FAPESP

Erica Zimberknopf – post-doctorate – thematic project FAPESP 

Ana Flávia de Carvalho – post-doctorate – thematic project FAPESP

DESCRIBE THE MECHANISMS OF INTERACTION AMONG RESEARCH GROUPS BELONGING TO INCT:

The Regional Blood Center of Ribeirão Preto has specialized sectors for project management consisting of core projects and programs, finance, purchasing, accounting, materials management, equipment management and engineering. The general administration of the project is centered on the Management Coordination. The management of purchasing is accomplished through a program especially developed for the management of research projects conducted at the Blood Center, which allows investigators to follow purchases and the balance available. The management of grants is done through software developed for monitoring the activities of scholars, available at:

http://143.107.223.3/gepro/PageLogin.aspx?ReturnUrl=%2fgepro%2fDefault.aspx

INCTC website (http://lgmb.fmrp.usp.br/inctc/) enables the interaction among the research groups participating in the project. It has a restricted area for exchanging confidential information and the register of all investigators containing full name, phone number and email address (email and Skype).

 
The creation of a virtual meeting room enables holding up to 7 investigators in a conference (video and audio).
(http://143.107.223.3/hemonet/tvhemocentro/hemoconference/videoconferencia.swf)


At each semester a meeting with researches is organized in order to present and discuss results of subprojects and also for financial and administrative monitoring.


Seminars with renowned investigators in the area of research of INCTC are monthly conducted.

REPORT ANY PROBLEMS FOUND AMONG RESEARCH GROUPS BELONGING TO THE NETWORK AND POSSIBLE MECHANISMS USED TO OVERCOME THESE PROBLEMS:


Managerial difficulties were noticed and shall be administered in relation to logistics for transport of biological material, without which it becomes necessary to the movement of researchers from the Centro Nacional de Primatas, in Belém and from the Laboratório de Hematologia in Ribeirão Preto. 


The non-availability of radiotherapy equipment becomes necessary the establishment of a chemistry myeloablation protocol and hence the side effects associated with such procedure.


It has been noticed that there is a need for synchronization of activities and developmental phases of the subprojects, with return of data related to the infusions and the information on the progress of patients by transplantation teams, and a methodology for such synchronization has not been established yet. It also shall be articulated a greater availability regarding clinics of Human Reproduction for research activities (thawing, culture and handling of embryos).


The interest in disseminating results reveals some pioneering in programs of Casa da Ciência from the Blood Center of Ribeirão Preto and indicates difficulties in finalizing appropriate texts. Counter oral culture that characterizes our educational programs, even those of IC, has been one of the difficulties faced by Casa da Ciência team - but also by other institutions; substantiate assessments through analyses of records of learning demonstrations has been difficult due the very few similar studies found as reference, a few means for dissemination of results, with consequent reduced editorial staff to review and validate the work.

WAS THERE THE INCLUSION OR EXCLUSION OF INSTITUTIONS AND COMPANIES? (   ) YES (X) NO 
IN POSITIVE CASE, INDICATE THE NUMBER: 

Research and / or Education Institution (   ) Inclusion (   ) Exclusion 

Justify:  

Companies (   ) Inclusion (   ) Exclusion 

Justify: 

RESULTS OBTAINED / AIMS

LIST AND MENTION THE SCIENTIFIC AND/OR TECHNOLOGICAL OUTCOMES OBTAINED UP TO THIS MOMENT: 

A - RESEARCH: 


As mentioned in the project, the National Institute of Science and Technology in Stem Cells and Cell Therapy (INCTC) aims to develop a wide program of basic and clinical research so that effective cell therapies can be available to broad sectors of the population in a temporal universe ranging 8-15 years.


In this context, the establishment of INCTC has enabled the coordinated action of different research groups, through collaboration in the various subprojects proposed.


The success in the development of new cell therapies with stem cells begins with an effort in basic research to isolate, characterize and understand the biological mechanisms involved in maintaining their undifferentiated state. In this sense, the group coordinated by Dr. Lygia da Veiga Pereira established and characterized the first Brazilian lineage (BR-1) of embryonic stem cells from the inner cell mass of human blastocysts resulting in a paper submitted to the journal Cell Transplantation. Additionally, another lineage established (BR-2) is in process of characterization. Added to the first lineage, they serve as a basis for further studies, including the assessment of epigenetic stability of embryonic stem cells lineages established under different conditions.


Other important findings are related to studies for the implementation of systems for the propagation of embryonic stem cells in bioreactors on a large scale. Data obtained from studies coordinated by the group of Dr. Stevens Kastrup Rehen demonstrated that the culture of embryonic stem cells in spinner flasks can increase the number of cells in approximately 70 times, compared to the one obtained in static culture plates, with costs reduced in 50%. In addition, cells from spinners formed EBs and could differentiate in the three germs layers in the same way as EBs from the culture in static culture plates, besides keeping the chromosomal stability. These results were published in 2009. (1-5)


Although studies aiming at the establishment, propagation and characterization of embryonic stem cell lineages are of fundamental importance, the safe use of these cells depends on protocols that promote its differentiation into specialized cells of therapeutic interest. In this sense, the group coordinated by Dr. Dimas Tadeu Covas obtained the first results (published in congress), obtaining hematopoietic stem cells from embryonic stem cell through the co-culture with OP-9 stromal lineage. These hematopoietic stem cells were characterized immunophenotypically and functionally, demonstrating the ability to form CFU-GM colonies in clonogenic assay in methylcellulose. Besides, the transcriptional profile of these hematopoietic stem cells will in future be obtained. It is hoped with this, identify the differences between them and the hematopoietic stem cells obtained from bone marrow (BM) and umbilical cord blood (UCB), already studied by group (6).

Another important focus of research developed by INCTC involves the generation of so-called induced pluripotent stem cells (iPS) from adult somatic cells by forced expression of transcription factors involved in the control of pluripotency.


In this sense, the group coordinated by Dr. Dimas Tadeu Covas obtained colonies similar to iPS using a novel combination of transcription factors (Sox2, C-Myc and Tcl1), called iPSTSM, which showed potential of pluripotency in vitro, but in vivo they were not able to form teratomas. Although the results indicate that the iPSTSM are partially reprogrammed cells, the inability to form teratomas could be interesting, representing a class of safer cells. The results reporting the achievement of these cells were submitted for publication in the journal Stem Cell and Development and presented in congress.

Other groups of INCTC share an interest in the study of iPS in different contexts, and the establishment of the Institute has allowed an intense collaboration. Among them, the projects coordinated by Dr. Lygia da Veiga Pereira, seek to develop a methodology to establish lineages of iPS of animal models and patients with genetic diseases. Although they are in early stages, these projects are already underway, with lentiviral particles, carrying the genes Oct4, Klf4, c-MYC and SOX2, already produced.


Another project, coordinated by Dr. Flavio Vieira Meirelles, has the objective of obtaining iPS from bovine fibroblasts to use the nucleus in nuclear transfer procedures, aiming the increase in the efficiency of obtaining viable embryos. In an earlier stage, the first lineages of bovine fibroblasts expressing the pluripotency factors have been obtained, however, without the generation of colonies with typical morphology of iPS. The reprogramming of a nucleus of somatic cell by the cytoplasm of an oocyte implies in the combination between the nuclear genome of an individual and the mitochondrial of other. Thus, another subproject of the same group aims to evaluate the feasibility of producing embryos containing mtDNA of somatic origin (intra- and inter-specific), besides increasing the percentage of mtDNA inherited by blastocysts. So far, besides the production of mesenchymal cells of cattle, the protocols for enucleation of mesenchymal cells and fusion of fibroblast cells have been standardized. Several publications demonstrate the output of this group as well as show the development of the projects linked to the Institute (7-25). 


A different and important focus present in different subprojects of INCTC involves the study of adult stem cells obtained from different tissues. Among others, mesenchymal stem cells (MSCs) arouse great interest. Currently, it is known that cells with characteristics of mesenchymal stem cells are distributed throughout the body. The pericytes present along the vasculature could correspond to these stem cells. Better defining the identity and properties of these cells is an important task for their full use in cellular therapies. With this in mind, two subprojects coordinated by Dr. Dimas Tadeu Covas approach the study of these cells. In one, aiming at the comparison between pericytes and mesenchymal stem cells, the methods for isolation and culture of pericytes were established, resulting in the identification and characterization of these cells from different donors. Initial results were presented in congresses and papers related to the topic were published (26, 27).

In another subproject, in vitro systems of co-culture between mesenchymal stem cells or pericytes and endothelial cells were established and used to determine the pro-angiogenic potential. Initial results were presented in congress and related papers have been prepared.

An additional project related to the pro-angiogenic potential of MSC, as well as its immunomodulatory potential, has been further developed. To evaluate the effect of multipotent mesenchymal stromal cells in neoplastic progression, two murine experimental models were developed: one of pulmonary metastasis of melanoma and other of undifferentiated sarcoma. Both models were used to evaluate the effect of infusion of mesenchymal stem cell in the tumor growth. The results demonstrated that MSC contribute to the tumor increase through mechanisms involving the increase of vascularization, as well as the modulation of immune response, evidencing restrictions regarding the use of these cells in situations involving neoplasias. Abstracts of this work were presented and awarded in congresses and papers have been developed.


The ability of differentiation of MSCs into osteoblasts allows the use of these cells as a model of study for bone diseases such as osteogenesis imperfecta. Using this approach, the group coordinated by Dr. Wilson Araújo Silva Jr. obtained and compared the gene expression profile (microarray) from mesenchymal stem cells derived from patients with Osteogenesis Imperfecta, with MSC derived from healthy individuals. Some differences were confirmed by real time PCR and functional studies have already been planned. Initial results were presented in congress.


Based on the immunomodulatory potential of mesenchymal stem cells, another subproject, coordinated by Dr. Julio Voltarelli and Dr. Kelen Cristina Ribeiro Malmegrim de Farias, investigates the role of MSCs in patients with autoimmune diseases such as type 1 diabetes mellitus and multiple sclerosis. Mesenchymal stem cells of patients were obtained and compared functionally. Additionally, gene expression profiles of these cells were compared in order to identify differences related to the outbreak of diseases. Initial results were presented in congress and several publications related to this area of study show the commitment of this group belonging to the Institute (28-38). 

In a preclinical study, coordinated by Dr. Julio Voltarelli, the therapeutic potential of xenogenic and allogeneic MSCs in the treatment of ulcers caused by extensive thermal burns in mice was evaluated. Preliminary results (presented in congress) indicate a positive role of MSC through the faster healing of the wound in animals treated with MSCs with a decreased mortality rate after burn.


In another study coordinated by Dr. Dimas Tadeu Covas, the potential use of different types of stem and progenitor cells, modified to express recombinant factor VIII or IX, has been investigated as a therapeutic option for hemophilia A and B, respectively. In this sense, murine models of hemophilia A and B were established and characterized. Additionally, the experiments to obtain and genetically modify of stem cells have already been started. These results were presented in congress.


The molecular mechanisms responsible for features such as self-renewal, maintenance of undifferentiated state and quiescence are not only found in normal stem cells but also in neoplastic cells. In fact, many genes have functions initially described for being identified by acting in a pathological manner in neoplasias. In this sense, the subproject coordinated by Dr. Roberto Passetto Falcão and Dr. Fábio Morato de Oliveira, uses methods in citogenomic aiming at the identification of chromosomal abnormalities (and genes involved) and its association with the physiopathology of chronic lymphocytic leukemia. Using the technique of immunostimulation with DSP/IL-2, and obtaining cytogenetic profile through chromosome banding and SKY analysis, some patients with CLL have been evaluated and preliminary results of these studies were presented in congress. In addition, papers related to the project or area of expertise of the group have been published (39-52).


In another study, focused on understanding the mechanisms underlying malignant transformation of hematopoietic stem cells by the fusion gene CALM-AF10, the group coordinated by Dr. Eduardo Magalhães Rego will use green monkeys (Cercopithecus aethiops or Chlorocebus aethiops) transplanted with hematopoietic stem cell transduced with the fusions genes, as an experimental model. Fruit of intense collaboration with the group of Dr. Klena Sarges Marruaz da Silva, animals that shall belong to the experimental groups have already been selected based on clinical evaluations and they have had the hematological and biochemical parameters evaluated. Additionally, in collaboration with the investigator Maria de Fatima Lima de Assis, the protocols for collection and transportation, as well as culture and expansion of bone marrow cells of C. aethiops for subsequent expression of retroviral construction containing reporter genes or fusion gene, were also established. Papers demonstrating the performance of the group were published (39, 40, 42, 44-46, 53-56). 


Studies on embryonic or adult stem cells described in this project include the establishment of methodologies and study of important issues of a conceptual and practical order. Together they form the basis for establishing the technical scientific know-how necessary for the establishment of cell therapy in the Brazilian medicine. However, the establishment of safety and efficacy in clinical application of these cells depends on the achievement of pre-clinical tests in animals with characteristics similar to the human body.

The project coordinated by Dr. Maria Angélica Miglino advances in this direction, developing several animal studies that include: obtaining stem cells from different tissues, the culture, storage, characterization and application in different pathological conditions. Part of the results was presented in congress, and publications related to the area of expertise of the members of this group show the efforts for the success of this initiative (19, 20, 57-69). 

Another unprecedented proposal of INCTC was based on the integration of the National Primate Center of Evandro Chagas Institute (Belém, PA) to INCTC, aiming to establish a Center for PreClinical Studies with nonhuman primates. The effort, coordinated by Dr. Klena Sarges Marruaz da Silva, made possible the use of primates for research with adult and embryonic stem cells, as a biological model for cellular therapies and the first study envisioned by INCTC is in preparation. Fruit of the experience of the members of this group, a review on the use of primates in biomedical research was submitted to American Journal of Primatology. 


Among the projects supported by the National Institute of Science and Technology in Stem Cells and Cell Therapy, clinical studies aimed at evaluating the therapeutic approaches based on adult stem cells are, without doubt, the studies that attract the attention of media and the general public. This is the case of the pioneering studies in the treatment of autoimmune diseases, performed by the team coordinated by Dr. Júlio Voltarelli. Continuing this initiative, new studies using mesenchymal stem cells to treat patients with type I diabetes, and hematopoietic stem cells, to support multiple sclerosis treatment, are in full swing. Preliminary results were presented in congress and several publications demonstrate the expertise and international acknowledgement of this group (28-38).

These studies using mesenchymal stem cells are the result of a close collaboration with the group coordinated by Dr. Dimas Tadeu Covas, whose efforts led to the establishment of the first protocols for culture of mesenchymal stem cells in GMP conditions for cellular therapy in Brazil. Also under the coordination of Dr. Covas, mesenchymal stem cells have been used experimentally to treat the acute form of graft-versus-host disease (GVHD) resulting from incompatibilities associated with bone marrow transplantation. (70, 71)


The various studies undertaken by groups of members of INCTC have been highlighted in the national and local media and some projects have been reported recently in a special edition of "Globo Reporter" about stem cells.
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B - TRAINING OF HUMAN RESOURCES


A key goal of INCTC is the formation of skilled human resources, aiming at the full scientific capacity in the country. So far 24 doctoral theses have been completed, 20 master's dissertations, 2 supervisions of postdoctoral and 2 Junior postdoctoral. Other 103 projects developed by scholars directly linked to INCTC are underway, with 45 doctoral theses, 39 master's dissertations, 10 supervisions of post-doctoral and 9 junior postdoctoral.  

C - TRANSFER OF KNOWLEDGE AND TECHNOLOGY:


The innovation program comprises activities developed in the Business Incubator associated to the Blood Center (Supera-Hemocentro) and the technological projects designed for the development of biotechnological processes, new diagnosis tests and new therapies based on the stem cells use. The Incubator currently houses 3 resident companies (CG Brasil, Innolution and Figlabs). Among the technological projects concluded in 2009, we can highlight: 

1. The functioning of the Cryobiology Laboratory and Umbilical Cord Blood Bank intended to cryopreserve stem cells from bone marrow and umbilical cord blood. 

2. The beginning of activities of the cell culture GMP laboratory. This laboratory, GMP-certified, allows the culture of stem cells for infusion into patients. In 2009, mesenchymal cells used in the treatment of 7 patients with chronic graft-versus-host disease (GVHD) and in 5 patients with Type I Diabetes Mellitus were cultured.
3. The production on large-scale of recombinant coagulation factors VIII and IX. This project aims to develop the production process of these factors, on an experimental scale in bioreactors of 1 and 5 liters with the purpose of obtaining sufficient quantities of recombinant to perform pre-clinical screening. In 2009, a specific laboratorial area for this activity was built and equipped and it is in full swing. In 2009, two patents related to the development of recombinant molecules of factors VIII and IX were also licensed. (PI 0802690-4 and PI 0805767) and a patent related to animal cloning Method, involving nucleus transference of a cell in process of programmed cell death (apoptosis) natural or induced.  (BR200801863-A2). This method has been applied in the generation of animals that produce the human coagulation factor VIII in bovine milk. This project linked to INCTC has been developing in Pirassununga and has already obtained success in producing cells that produce the human Factor VIII through the control of the bovine beta-casein promoter. 

4. Introduction of new diagnosis tests. In 2009, a diagnosis test for HIV and hepatitis C based on molecular techniques (NAT) was developed and placed in the routine of the Blood Center. This test has been available to the Secretaria de Saúde for establishment in other transfusion centers in São Paulo state.
D - EDUCATION AND DIFFUSION OF SCIENCE:

The education project focuses on transferring knowledge to students and teachers of elementary and secondary schools and to the general public. For this purpose, it was established in 2002, Casa da Ciência, a physical and organizational space that houses professionals and activities for dissemination and science teaching. Activities performed in 2009 are briefly described below. 

1. Program Adote um Cientista 


This program was established in 2005 and comprises the direct involvement of investigators and postgraduate students and teachers from elementary and secondary schools. The interaction occurs in 10 thematic groups that deal with issues related to researches conducted at INCTC. The program begins in January and runs until December of each year. The meetings occur once a week and the program includes lectures, seminars, experimental work at laboratories or at Casa da Ciência. In 2009, 194 students took part of this program.

2. Distance Learning Specialization Course for Teachers and Journalists


In the second half of 2009, a specialization course entitled "Parceiros na Divulgação da Ciência”, certified by USP began. Fifteen teachers and 9 journalists are enrolled. The course is offered through distance learning platform MOODLE and provides 70% of online activities (lessons, synchronous and asynchronous interaction between students and mentors, and panels and tests) and 30% of classroom activities (meetings with mentors, seminars, practical activities, etc.).The course ends on May, 2010.

3. Exhibition "A Casa da Ciência vai para o Espaço” 


During the Semana Nacional da Ciência e Tecnologia (from October 19th to 25th), a science exhibition was held in one of the shopping malls of Ribeirão Preto. On the occasion, it was inaugurated an inflatable dome for projection at 180 degrees (planetary), in which films on astronomy were exhibited (solar system planets) and biology (the inner of an animal cell).The exhibition comprised, besides the planetarium, presentations related to cell biology (microscopic observation of cells and vegetables and microscopic animals), biological evolution, mathematics, health, art (plays and videos). The presentations were performed by students, postgraduate students and investigators from INCTC. The exhibition was visited by 3,000 people, including students, teachers and the general public. Formally, 18 schools from the region and 60 teachers participated in the exhibition. The Ministro da Ciência e Tecnologia, Prof. Dr. Sergio Rezende and the Presidente of CNPq, at that time, Prof. Dr. Marco A. Zago, also visited the exhibition.
4. Program Pré-iniciação Científica  


Casa da Ciência coordinated the program of Pró-reitoria de Pesquisa of USP that involved the participation of 24 students from public schools. These students developed from January to November, 2009, a simple research project under the supervision of an investigator from INCTC. The results of these projects are published in the journal Séries of Monografias of the Escola Brasileira de Hematologia, attached hereto.
5. Program USP Jr. 


This project linked to the Pró-Reitoria de Cultura e Extensão of the University of São Paulo, aimed at introducing USP to elementary students from public schools in the region of Ribeirão Preto. Seventy five students that participated in the program were selected by their merit in the school. The activities took place at INCTC for 3 days full time.



Investigators and postgraduate students conducted workshops, lectures and lessons, and guided visits to various research laboratories at the Center. The program in INCTC was named "O Caminho do Sangue" (“The Blood Path”) and the content was focused on the knowledge of the biology of blood cells, from their production in the bone marrow to their use as a therapeutic resource. 
6. Jornal das Ciências 


In the second half of 2009 it was launched the twentieth issue of the Jornal das Ciências, a journal produced by students and mentors of Casa da Ciência for dissemination of science in elementary and secondary schools of the region of Ribeirão Preto. The print run of 3,500 copies guaranteed distribution to over 50 municipalities. 
7. Summer Course 


On January, 2010 it was performed the 10th edition of the Summer Course entitled “Genoma, Proteoma e Universo Celular”. This course, held annually, is designed for university students of different backgrounds, such as chemical engineering, physics, biomedicine, biology and pharmacy from the most diverse states throughout Brazil, interested in the research of INCTC / CTC.

(http://www.hemocentro.fmrp.usp.br/cursoverao2010/).

8. Recast of Casa da Ciência website 


In 2009, the portal of Casa da Ciência (http://www.ead.hemocentro.fmrp.usp.br/joomla/) was totally redesigned to allow a greater visibility and ease access to the disseminating activities of INCTC / CTC. 

9. General Activities of Dissemination 


General activities of Casa da Ciência were also developed such as the presentation of plays in schools of Ribeirão Preto. As an example, the play "Relíquias do Sangue e Sara" entirely written and produced by students from the Caça Talentos Program that was presented on four occasions during the year. In the second half it was transformed into a video that is available to schools upon request. Educational videos containing recreational and educational activities aimed at the dissemination of science were also produced. 

10. Lectures 

Células Tronco e a Medicina Veterinária

Duration:  8 hours

Place: Universidade Federal Rural da Amazônia, Belém 

Organized by Universidade Federal Rural da Amazônia and Embrapa Amazônia Oriental
Curso de Verão Genoma Proteoma e Universo Celular 

Lecture: Modelos Animais para Estudo de Leucemias

Place: Regional Blood Center of Ribeirão Preto
Seminário Ciência como Notícia. Dos blogs ao Twitter: a visão do cientista sobre as mídias digitais.

Speaker: Stevens Kastrup Rehen
Simpósio Internacional Sobre Síndrome de Down - Topics: Avanços da Neurociência; Tratamentos Medicamentosos; Aneuploidias no SisTopic Nervoso. 

Speaker: Stevens Kastrup Rehen
Simpósio Internacional Sobre Síndrome de Down - Topics: Avanços da Neurociência; Tratamentos Medicamentosos. O Surgimento de Promissoras Perspectivas Terapêuticas para a Síndrome de Down: Resiliência, Empoderamento, Farmacogenômica e Nutrigenômica. 

Speaker: Stevens Kastrup Rehen
XXIV Reunião Anual da Federação de Sociedades de Biologia Experimental - FeSBE. O impacto do marketing científico na formação de opinião sobre o pesquisador brasileiro. Quando é legítimo uma descoberta científica ser divulgada publicamente?

Speaker: Stevens Kastrup Rehen
XXIV Reunião Anual da Federação de Sociedades de Biologia Experimental - FeSBE. Induced 

pluripotent stem cells from human kidney cells. 

XXIV Reunião Anual da Federação de Sociedades de Biologia Experimental - FeSBE. Induced pluripotent stem cells (iPS) for research and therapy. 2009. 

Speaker: Stevens Kastrup Rehen
XXIV Reunião Anual da Federação de Sociedades de Biologia Experimental - FeSBE. Células-tronco, mídia e expectativas da sociedade brasileira. 

Speaker: Stevens Kastrup Rehen
Conferência do Programa de Pós-Graduação em Biociências - Instituto de Biologia Roberto

Alcântara Gomes - UERJ. O laboratório nacional de células-tronco embrionárias (LaNCE): desafios e perspectivas para a utilização de células pluripotentes nas pesquisas básica e pré-clínica no Brasil. 

Speaker: Stevens Kastrup Rehen
IV Thematic Symposium Frontiers in Physiological Science. Neural differentiation is followed by

aneuploidy in pluripotent stem cells (and vice-versa). 

Speaker: Stevens Kastrup Rehen
Symposium on Developmental Biology. Opening lecture. 

Speaker: Stevens Kastrup Rehen
III Simpósio Juvenil de Metrologia. Células-tronco embrionárias e medicina regenerativa. 

Speaker: Stevens Kastrup Rehen
IV Simpósio temático "Fronteiras das Ciências Fisiológicas". Neural differentiation is followed by aneuploidy in pluripotent stem cells (and vice-versa). 2009. 

Speaker: Stevens Kastrup Rehen
I Encontro de investigação em doença de Parkinson da Universidade do Estado do Rio de Janeiro. Terapia Celular na doença de Parkinson. 

Speaker: Stevens Kastrup Rehen
XXXI Jornada Giulio Massarani de Iniciação Científica, Artística e Cultural da UFRJ. Geração de células-tronco de pluripotência induzida (iPS) murinas e humanas. 

Speaker: Stevens Kastrup Rehen
XIV Bienal Internacional do Livro. Pesquisas com céluals-tronco. 

Speaker: Stevens Kastrup Rehen
III Semana de pós-graduação de Bioquímica Médica. Células-tronco e reprogramação celular. 

Speaker: Stevens Kastrup Rehen
XXIX Semana da Química do Instituto Federal de Educação, Ciência e Tecnologia - Campus Rio de Janeiro. Geração de Células Tronco por Reprogramação Genética. 

Speaker: Stevens Kastrup Rehen
Seminários de tese - IPPMG. Células-tronco embrionárias e de pluripotência induzida (iPS) como modelos de estudos da neurogênese in vitro. 

Speaker: Stevens Kastrup Rehen
Células-tronco e a medicina veterinária. 2009. (Curso de curta duração ministrado/Extensão). Simpósio de Iniciação Científica da Universidade Federal Rural da Amazônia.

Speaker: Klena Sarges Marruaz da Silva, Maria de Fátima Lima de Assis

Utilização de primatas não humanos em pesquisas biomédicas e terapia celular. Centro de Estudos Superiores do Pará (Curso de Biologia). Centro de Ensino Teorema (nível médio).

Speaker: Klena Sarges Marruaz da Silva

Seminars held at Regional Blood Center of Ribeirão Preto from August/2009 to April/2010: 

Topic: “Ressonância Magnética no Estudo da Medula Óssea”/ “Microambiente da Medula Óssea”

Speaker: Prof. Marcello Henrique Nogueira Barbosa/Prof. Eduardo Magalhães Rego
Topic: “Cinética in vivo de células estromais mesenquimais”/ “Métodos de imagem para estudo da distribuição in vivo de células-tronco”

Speaker: Prof. Dr. Dimas Tadeu Covas/Prof. Lea Mirian B. Fonseca

Topic: “Estratégias para minimizar o risco de TRALI”/ “Análise da lesão pulmonar aguda relacionada à transfusão em modelos in vivo”

Speaker: Prof. Dr. Antonio Fabron Jr./ Mirela de Barros Tamarozzi

Topic: “Derivation of erythrocytes from embryonic stem cells”

Speaker: Ewa Carrier, Dept of Hematology, University of California, San Diego, USA 

Topic: “Uso da Microscopia a Laser na Imunologia: visualizando interações desde moléculas até tecidos” / “Microscopia confocal aplicada a estudos de migração celular e apoptose”

Speaker: Gabriel Victoria / Enilza Maria Espreáfico 

Topic: “New Insights on PML function "
Speaker: Ellen Solomon, PhD - Head of the Department of Medical and Molecular Genetics, 
King´s College, London 

DIFFUSION 

Exhibition:

"Casa da Ciência vai para o Espaço" - Semana Nacional de Ciência e Tecnologia (from October, 19th to 25th, 2009). The exhibition dealt with Astronomy, Phylogeny of Animals, Botany, Microscopy, Mathematics, and the program Doador do Futuro.

Videos: 

Symposia (nine videos) - Talks between investigators and students participating in the program Adote um Cientista. Questions chosen by the students on topics such as stem cells, biotechnology, proteins, recombinant DNA, cytogenetics, among others. This material is intended to deal with current and basic issues of sciences and it can be used in future programs and additional activities in schools. 

Play:


The play "Relíquias do Sangue e Sara" - addresses current concepts, ranging from the types of blood cells to the functioning of the immune system. The goal is to teach basic concepts about blood and the importance of blood donation. 


The journal proposes a new form of scientific dissemination. Together with “Jornal das Ciências” and the website “Portal das Ciências", it comprises the construction of the written memory of the projects developed. In a small format (an A4 sheet folded), suitable for quick reading, it is characterized by the diversity of thematic concepts, dealing with current scientific topics written by researchers, providing a review of issues and an understanding of basic concepts, usually worked superficially in textbooks. Six journals were readapted up to the moment, with the goal of being published in the website, for teachers and people interested in updating and using in their lessons: 

· Lake and Forest: so different but very similar

· The intimate relationship between the algae and the clouds

· How will I know if I was not there?

· The iron in our daily routine

· Zooplankton

· What is Down syndrome?

Casa da Ciência website:
http://www.ead.hemocentro.fmrp.usp.br/joomla/ 

Jornal das Ciências: 

19th issue Year 09 was published in July. 
LIST THE IMPACT (S) CAUSED FOR ACTIONS AND OUTCOMES OF THE PROJECT FOR THE EXTENSION, IMPROVEMENT AND CONSOLIDATION OF THE NATIONAL SCIENTIFIC-TECHNICAL COMPETENCE FOR: 
A - RESEARCH:


Two lines of embryonic stem cells (ESTs) have been generated (BR-1 and BR-2), which represent the first ESTs produced in Brazil. They are an essential tool for the achievement of the aims of the project. The differentiation of ESTs in other tissues has been analyzed, in particular into hematopoietic tissue, using a co-culture method with a cell lineage named OP-9. The successful differentiation has been obtained, as confirmed by immunophenotypic and functional analyzes. Moreover the stability of the manipulated cells has proven to be maintained in vitro.


Other pluripotent cells are under study: mesenchymal, hematopoietic and endothelial cells were characterized and different vectors were designed and generated in order to drive differentiation. We have already successfully transfected mesenchymal and endothelial cells with known transcription factors and preliminary analyzes showed the feasibility of this part of the project. As a matter of fact, induced progenitor (iPS) have been produced in more than one laboratory of the network, and from different species through a collaborative effort. These iPS represent an important step for several of the subprojects. Moreover, iPS have been generated from patients with hereditary diseases, which will allow a deeper understanding of the molecular basis of such diseases.


Original protocols were generated for the manipulation of progenitor cells (embryonic and adult) from human, cattle, monkey and mice. These methods are original and the success obtained is determinant for the future steps of the respective subprojects. In addition, comparative analyses of the distinct cells isolated, cultivated and manipulated have been performed. These studies include a broad spectrum of characteristics including genomic, trascriptome, proteomic and functional. The results allow a better understanding of the mechanisms involved in stem cells regulation, differentiation and cellular function.


Animal models of benign and malignant diseases have been developed, for the future use of genetic manipulation of stem cells require in vivo testing. Concerning this aspect, we have already succeeded in expressing transgenic fusion proteins (CALM-AF10) in mice using retroviral vectors and we are establishing a protocol for monkeys.


Finally, clinical use of hematopoietic stem cells in patients with autoimmune disorders is ongoing and the preliminary results are encouraging. 
B - TRAINING OF HUMAN RESOURCES:


The Institution of INCTC created a new demand in the area of postgraduate studies, increasing substantially the number of applicants for master and doctoral degrees. However, the existing programs are not sufficiently flexible to accommodate this demand, once it imposes a limit of 6 students per adviser. At the moment, it has been developed a proposal to establish a new program of postgraduate study, which will house all investigators associated with INCTC. This program shall be flexible enough to meet the number of candidates and the intense research activity developed at INCTC.

C – KNOWLEDGE AND TECHNOLOGY TRANSFERENCE 


In the first year of the project, three patents were licensed:
Title: Animal cloning method, involves transferring somatic cell and/or embryonic cell during induced and/or natural programmed cell death i.e. apoptosis 
Patent Number(s): BR200801863-A2 
Assignee: UNIV SAO PAULO USP; FUNDACAO AMPARO A PESQUISA DO ESTADO SA 

Title: Human blood coagulation factor IX recombinant protein, use of a factor IX recombinant protein, use of a composition, method of obtaining human blood coagulation factor IX recombinant protein and use of the factor IX recombinant protein. 
Patent Number: BR 2009/000240.
Assignee: Fundação Hemocentro de Ribeirao Preto e Universidade de São Paulo
Inventor (s): Covas DT and Fontes AM

Title: FACTOR VIII HUMAN BLOOD COAGULATION RECOMBINANT PROTEIN. 
Patent Number: EP 2 180 009.
Assignee: Fundação Hemocentro de Ribeirao Preto e Universidade de São Paulo
Inventor (s): Covas DT and Fontes AM

D - EDUCATION AND SCIENCE DIFFUSION: 

A fundamental part of the educational project is the one regarding the diffusion of science to the general public. The INCTC, with support from the Blood Center of Ribeirão Preto, has participated in an important way in events of dissemination such as Semana Nacional da Ciência e Tecnologia and the meetings of SBPC.


Recently, the Blood Center has acquired an inflatable dome for projection at 180 degrees with the purpose of disseminating science in the cities of the region. The original material, purchased with the equipment, is intended for the study of astronomy (planetarium) and will be adapted for the study of biology and hence the new name “celularium”. The first movie available produced in Ribeirão Preto, allows a trip in 180 degrees, in the inner of an animal cell. During the Semana da Ciência e Tecnologia in 2009, we held an exhibition called A Casa da Ciência vai para o Espaço in the largest shopping mall of Ribeirão Preto, at that time the equipment was presented to the visiting public. 


The dissemination of knowledge is done through the pages of the Blood Center, Casa da Ciência and INCTC on the Internet. At INCTC website it is possible to find all the information about the program (research projects, participating researchers, students, publications, reports, etc.) and a tool for interaction among the participating researchers. This intense activity involving the transfer of knowledge to broad sectors of society (teachers, students, patients, managers and the general public) rely on professionals entirely dedicated to this function (journalists, programmers, educators, translators, video producers and managers), and a suitable infrastructure (TV studio, video-conferencing equipment, graphic-art stations, high-performance web server, etc.).The Blood Center TV, for example, is a tool that broadcasts in real time via Internet, lectures and lessons that can be accessed from anywhere with access to broadband Internet.

WITH THE PURPOSE OF DISSEMINATING, RELATE RESULTS OBTAINED THAT DESERVE HIGHLIGHT FOR THE SCIENTIFIC, TECHNOLOGICAL AND/OR SOCIAL DEVELOPMENT 


The projects developed by INCTC aim at the binomial stem cells and their applications. For this reason, basic research on understanding the different cell types, even applied researches involving validation through preclinical and clinical testing relevant and reliable have been performed, aiming to increase Brazilian scientific technological development and international dissemination with a national focus of using these techniques in medicine and in the assistance of people of the Blood Center of Ribeirão Preto and the different facilities that are partners in the project, such as the Universidade Federal do Rio de Janeiro and Instituto Butantan. The entire project of INCTC was designed with the goal of generating biotechnological knowledge on stem cells with direct and future applications in two major areas of knowledge, one facing the veterinary regenerative medicine and another facing the translational medicine. 


All data obtained this year by the group were released (data described in the report) in the form of papers, lectures, summaries and magazines, as well as items in print and television, emphasizing the new cell sources, new lineages of stem cells and their applications in animals and mainly in humans.  

	RESULTS IN NUMBERS


	A – RESEARCH MARKERS

	NUMBERS OF THE TECHNICAL SCIENTIFIC AND ARTISTIC           

  PRODUCTION IN THE PERIOD 
(attach references):

	TYPE
	QuantiTY

	BOOKS
	5 

	BOOK CHAPTERS 
	12 

	PAPERS PUBLISHED IN JOURNALS
	152

	PRESENTATIONS IN CONGRESSES 
	170

	Software
	0

	Patent
	3 

	        ProduCts
	

	        ProcessEs
	

	ARTISTIC PRODUCTION (PLAYS)
	2

	oTHER (specifY): 
	


	B – HUMAN RESOURCES TRAINING MARKERS 

	NUMBERS OF HUMAN RESOURCES TRAINING IN THE PERIOD 

	TYPE
	QuantiTY

	Concluded:
	

	SCIENTIFIC INITIATION
	0

	MASTER
	21

	DOCTORATE
	33

	POST DOCTORATE
	4

	OTHER (POST DOCTORATE JR.)
	0

	
	

	ONGOING:
	

	Scientific INITIATION
	5

	MASTER
	41

	DOCTORATE
	46

	POST DOCTORATE
	12

	OTHER (POST DOCTORATE JR.)
	12


	C – KNOWLEDGE AND TECHNOLOGY TRANSFERENCE MARKERS

	NUMBERS OF THE PRODUCTION IN THE PERIOD 
(specify and attach references)

	TYPE
	QuantiTY

	Patent
	3

	Companies held at the Incubator
	3

	Umbilical Cord Blood Bank
	1

	Introduction of new diagnostic tests based on molecular techniques (NAT).
	2


	D – EDUCATION AND SCIENCE DISSEMINATION MARKERS 

	NUMBERS OF PRODUCTION IN THE PERIOD 
 (specify and attach references)

	TYPE
	QuantiTY

	Seminars/Lectures
	31

	Summer courses
	2

	Exhibition
	1

	Jornal das Ciências
	1

	Revista Série de Monografias
	1

	Museu e Laboratório de Ensino de Ciências (MuLEC)
	1

	Permanent Educational Programs (Eu na USP Jr, Adote um Cientista and Roda da Ciência)
	3

	Distance learning specialization course for teachers and journalists
	1

	Meetings twice a year (INCTC investigators)
	3

	Divulging Workshop 
	1



	Websites (INCTC, Casa da Ciência and online report)
	3


ADDITIONAL INFORMATION 
MEANS OF DIVULGING THE PROJECT OUTCOMES: 


The project outcomes are divulged via internet: 

INCTC website: http://lgmb.fmrp.usp.br/inctc/ 

Casa da Ciência Website: http://www.ead.hemocentro.fmrp.usp.br/joomla/
Regional Blood center website: http://www.hemocentro.fmrp.usp.br/projeto/index.htm
The production and outcomes are available on line at Relatório Anual de Atividades of INCTC website: 

 http://hemocentro.fmrp.usp.br/projeto/inctc/index.html
IMPROVEMENTS ACHIEVED IN THE PHYSICAL FACILITIES OF THE HEADQUARTERS AND LABORATORIES LINKED TO THE INSTITUTE: 


In the first year physical adaptations and extensions in the Gene Clone Laboratory of the Regional Blood Center and with the support of the Faculdade de Zootecnia e Engenharia de Alimentos, Universidade de São Paulo and FINEP, as well as an interaction and action of INCTC, it has been approved the construction of the Unidade Clínica Hospitalar de Medicina Veterinária INOVATERAP of FZEA-USP, distributed in an area of 2,000 m2, with four large blocks, one dedicated to the Laboratory of Cellular and Gene Therapy and Recombinant Proteins for use in preclinical testing. This new veterinary hospital for the state of São Paulo aims to meet the population with direct interaction of investigators linked to INCTC and the articulation between undergraduate and postgraduate and the generation of scientific innovation applied to the animal area with future prospects of producing drugs and directly relation to Translational Medicine. Important equipment was also purchased for the development of projects such as microarrays that have a central role in Functional Genomics. Through them, the levels of gene expression of thousands of RNAm transcriptions encoded by the human genome can be evaluated. 

Micro injections and piezzo drill are two devices linked to the micromanipulator that are being used to break through the zona pellucida and to remove nucleus and add cells to the process of nuclear or cytoplast to transfer mitochondria. These two devices thus favor the development of subprojects 8 and 9 which depend on the micromanipulation of embryos and cells.

Equipment Purchased:  


C-mount 1x para adaptação microscópio/câmera para uso com softwares SKYView ou SpectraView; Estação de trabalho completa para citogenética: HiSKY, bandeamento G e FISH; Filtro Dapi/Hoechst/Amca e cubo para todos os tipos de microscópio; Filtros HiSKY para todos os modelos de microscópios incluindo cubo; Software Multi-Species, para uso com BandView; Microscópio de campo claro; Scanner de microarranjo Agilen G2565CA OPTION 3 tc/ delecao da alta resolução; Freezer -80oC; Microinjetor a ar Narashige; Microinjetor Fentojet; Piezzo Drill; Eletrofusor/eletroporador; Pipetador automático; Centrífuga de Mesa; Microcentrífuga Microfuge Refrigerada 

Equipment in Process of Purchasing 


Agitador magnético digital; Autoclave horizontal digital de 60 litros; balança analítica digital na faixa de 0 a 210g; banho-maria com área cúbica de 15x30x15 cm, capacidade 6l e 72 tubos; centrífuga de bancada refrigerada; centrífuga refrigerada; Conjunto de eletroforese horizontal; conjunto de micropipetas; conjunto de pipetas automáticas; Cuba para eletroforese vertical (+ acessórios); Repipetador; equipamento para transfecção de células humanas Nucleofector; Frasco Spinner com barra de agitação ajustável; freezer -80oC; Incubadora de CO2; incubadora steri-cult, co2; incubadora tipo shaker; microcentrífuga refrigerada; Micropipetas multicanal 5-100 ul e 20-300 ul
Micropipetas; Microscópio estereoscópico com fluorescência; Nucleofector; Pipetas de precisão
pipeta multicanal; Pipetador automático; Servidor; Sistema de Fotodocumentação para Géis de Agarose; Sistema para dosagem de ácidos nucléicos e proteínas; Sistema para Slot-blot (+ acessórios); Sistemas para Western Blot Semi-dry (inclui fonte de alta amperagem); termo mixer
Termociclador e acessórios.

WAS THERE INTEGRATION ACTIVITIES WITH OTHER INCTs:  (X) YES (   ) NO 
IN POSITIVE CASE, DETAIL 

Collaboration between the INCTC - National Institute of Science and Technology in Stem Cells and Cell Therapy and INCT-if - National Institute of Science and Technology for Pharmaceutical Innovation for the development of "in vitro" systems based on stem cells for the study of drugs and bioactive natural products, officially established in 10/27/2009. 
WHAT ROLE DOES INCT PLAY IN THE FORMATION OF A RESEARCH NETWORK?


The natural agreement among investigators in seeking a more articulate mechanism of development of a wide field, motivates every scientist to face the different challenges that hold the development and evolution of science and technology. 


On the other hand, the aggregation and conjunction of different competences and skills, existing in diverse research groups, suggest the construction of these Research Networks, in which the consistence and solidity allow investigators to produce more expressive results and consolidate post graduation programs. Besides that, it supports exchange, diffusion and popularization of knowledge. 


The Networks aim to converge ideas and talents designed for the solution of great problems, to stimulate the ethical relations and hurry knowledge production and appropriation, besides generating opportunities to conduct projects in collaboration. 


The formation of the necessary Research Networks in the country is founded on INCT. 
EVALUATE THE INTERACTION AMONG INCT, CNPq AND THE FUNDING AGENCIES: 


The support of CNPq   and the other funding agencies will enable advances in the scientific researches developed in Brazil. It is a governmental project for support of research and technological development that made possible the largest financial resources up to now in Brazil.  

CNPq has participated in an active way in the project development in this first year (2009/2010), providing the suitable support for enlightens the doubts and managerial guidance. We got one of the responsible from CNPq by the project management in the INCTC meeting held on September, 29th, 2009 in Ribeirão Preto. 


An important element for the project establishment in this first year was the support of Capes, through the approval of master, doctoral and postdoctoral grants. 

The main difficulties are related to the delay in releasing funding resources and the limitations for using these resources that were solved in November, 2009. 

Another important issue to mention is that changes in the scientific report format and the request of additional information hinder the conclusion of works within the established deadlines. We suggest that the format can be kept until the end of the project. In addition, the prolongation in the deadline set by CNPq was only set by FAPESP on 04/14/2010, occasioning the block of this and other projects coordinated by Prof. Dr Roberto Passetto Falcão.  
Ribeirão Preto, April, 2010  

Prof. Dr. Roberto Passetto Falcão 
Prof. Dr. Dimas Tadeu Covas

Coordinator
Vice-Coordinator
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