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VAC.01 - Carboxymethyl chitosan (CMCS) nanoparticles for mucosal
vaccination against rabies: evaluation of the immune response following
oral immunization studies in mice
Natalia Marchesan Bexiga1*; Celso Pereira Caricati2; Marcos Vinicius Nucci Capone2; Adriano
Mesquita Alencar1; Marco Antonio Stephano1.
1USP - Universidade de São Paulo;
2Instituto Butantan.
Introduction: Natural polysaccharides are widely being studied as biomaterials for drug delivery applications. Chitosan, the deacetylated form of chitin has a great potential to be used as a
delivery system for antigens by mucosal surfaces. Chitosan nanoparticles have shown effective
endocytotic uptake and low cytotoxicity using different cell models. However, limited colloidal
stability, uncontrollable degradability, and the limited solubility in water or at pH higher than
chitosan pKa (pH 5.5-6.5) has prevented its full exploitation in the drug delivery field.
Objective: The purpose of this work was to assess the ability of inactivated rabies virus (RV)
encapsulated in carboxymethyl chitosan (CMCS) nanoparticles to induce local and systemic
immune responses following oral vaccination.
Methodology: Four groups of mice were used, a group treated with suspension of CMCS
nanoparticles loaded with 10ug RVsAg (i.g.), a group treated with suspension of empty CMCS
nanoparticles (i.g.), a group treated with saline solution of 0.9% NaCl (i.g.), and a group treated
with suspension of 10 ug RVsAg intraperitoneally (i.p.). Mice were vaccinated on days 0, 14,
and 21, i.e. on weeks 1, 3, and 4. The animals were sacrificed 7 days after the last immunization,
and a collection of blood from the ophthalmic venous plexus and saliva was carried out for
analysis. The RFFIT procedure was utilized to measure the level of rabies virus neutralizing
antibody activity (RVNA) against the challenge virus standard 11 (CVS-11) strain of rabies virus
in human serum samples. Statistical significance was assessed using one-way ANOVA following
Bonferroni’s Multiple Comparison Test. It is noteworthy that ELISA results were statistically
analyzed by the Effective Dose (ED) method. In this method, a positive reference serum is used
to construct a dose-response curve to which the dose-response curve of the test sera is then
compared. All animal experiments were approved by Animal Care and Use Committee of the
Faculty of Pharmaceutical Sciences of São Paulo University (CEUA/FCF 025.2018-P567).
Results: Following intragastric administration, elevated anti-RV IgG effective doses 50% were
measured in week 5, and these effective doses 50% were 50-times higher than the negative
controls. The suspension of RV administered intraperitoneally was found to induce a higher
systemic immune response than the group vaccinated intragastrically with RV loaded CMCS
Nps. However, this was not observed for the local antibody levels. Local sIgA antibodies analyzed
in saliva 7 days after the third boosting dose were found to be significantly higher with RV loaded
CMCS Nps following intragastric administration. All mice vaccinated with RV associated to
CMCS nanoparticles produced enough neutralizing antibodies to be protect against rabies.
Conclusion: Therefore, it is concluded that CMCS nanoparticles not only enhances systemic
and local immune responses against RV after intragastric immunization, but also protects
during actual infections, without any additional mucosal adjuvant.
Keywords: Carboxymethyl chitosan (CMCS) nanoparticles; Rabies virus (RV); Mucosal
immunization
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VAC.02 - Genetic basis for yellow fever vaccine-associated viscerotropic
disease (YEL-AVD): a preliminary report
Emersom Cicilini Mesquita1*; Deborah Araújo da Conceição1; Patrícia Mouta Nunes de Oliveira1;
Tamiris Azamor da Costa Barros1; Qian Zhang2; Nicholas Hernandez2; Emmanuelle Jouanguy2;
Jean-Laurent Casanova2; Maria de Lourdes de Sousa Maia1; Reinaldo de Menezes Martins1 (In
memoriam).
1Fiocruz/Bio-Manguinhos;
2The Rockefeller University;
3Fiocruz - Fundação Oswaldo Cruz;
Introduction: Despite generally considered as a safe vaccine, yellow fever vaccine (YFV) can
rarely be associated with severe adverse reactions including yellow fever vaccine-associated
viscerotropic disease (YEL-AVD). Although the mechanisms behind YEL-AVD cases remains
elusive, its occurrence among family members suggests that genetic defects may play a role.
Here, we report the investigative strategy and preliminary reports from a national-based,
phase IV study, aimed at elucidating the mechanisms behind YEL-AVD.
Objective: To elucidate the mechanisms behind yellow fever vaccine-associated viscerotropic
disease (YEL-AVD).
Methodology: This is an observational study. The study was approved by Evandro Chagas
National Institute of Infectious Disease’s ethic review board (CAAE 60575716.2.0000.5262).
YEL-AVD cases were defined as follows: At least two organ dysfunctions within 30 days post
YF vaccination, PLUS evidence of vaccine strain YFV (RT-PCR ≥ 3 log10 PFU/mL at any
time point OR more than 14 days from symptoms onset OR culture/immunohistochemistry
from tissue samples), PLUS negative investigation for dengue, leptospirosis, zika and hepatitis
A virus. Survivors from YEL-AVD were identified by Bio-Manguinhos´s Clinical Trials Unit
(ASCLIN), together with local and national authorities from Brazil´s National Immunization
Program (NIP). Blood and saliva samples were collected from all participants, including
family members. Skin biopsies were collected only for YEL-AVD survivors. Whole Exome
Sequencing (WES) was performed in the patients and their relatives. cDNA sequencing and
Western Blot (WB) analysis were done on cells from patients and healthy donors.
Results: Overall, a total of 48 individuals were included in the study (3 YEL-AVD survivors
and 44 family members). P1 was a 12 years old girl, who presented renal, hepatic, hematologic,
and respiratory dysfunctions. She was admitted to an intensive care unit (ICU) 10 days after
YF vaccination and discharged 22 days after that. P2 was a 14 years old girl that presented
hepatic and hematological dysfunctions. She was hospitalized 3 days after YF vaccination and
discharged 14 days after that. P3 was a 29 years old man who presented hepatic, renal, and
neurological dysfunctions. He was hospitalized 10 days after YF vaccination and discharged
8 days after that. Importantly, none of those patients had any traditional risk factor for YELAVD. P2 had a sister who presented a fatal case of YEL-AVD. P3 had two brothers that died a
few days after YF vaccination.
Conclusion: We report the first genetic cause of YFV-AVD in P1. Future inclusions are
necessary in order to corroborate our initial findings. Identifying genetic markers for YELAVD can lead to a point-of-care technology destined to prevent those rare events.
Keywords: Yellow fever vaccine; Yellow fever vaccine-associated viscerotropic disease; Genetic basis
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VAC.03 - Polymeric nanoparticles as immunoadjuvant for oral immunization
Juliana de Souza Rebouças1*; Fabio Rocha Formiga2; Juan Manuel Irache3; Carlos Gamazo3.
1UPE;
2Fiocruz - Fundação Oswaldo Cruz;
3Universidad de Navarra (Espanha).
Introduction: Peanut allergy is reaching epidemic proportions, with important socioeconomic
consequences. Besides, peanuts are the most common cause of food related anaphylaxis and
death. In recent years, different strategies for allergen immunotherapy have been sought. In this
context, a promising strategy is the use of polymeric nanoparticles (NP) as antigen delivery
systems. NP act increasing the immunogenicity of encapsulated allergens but also may present
immunomodulatory activity in order to elicit a balanced immune response.
Objective: The aim of this work was to evaluate the potential application of polymeric NP as
immunoadjuvants for oral immunization against peanut allergy.
Methodology: Female C57BL/6J mice (Harlan, Spain), 8 weeks old (20 ± 1 g), were randomly
divided into six groups (n = 5 per group). Animals were orally immunised with a single dose
of the following formulations: (i) lyophilized raw PE-entrapped nanoparticles (NP-RaPELF); (ii) lyophilized roasted PE-entrapped nanoparticles (NP- RoPE-LF); (iii) spray-dried
raw PE-entrapped nanoparticles (NP-RaPE-SD); or (iv) spray- dried roasted PE-entrapped
nanoparticles (NP-RoPE-SD). Non-loaded NP (NP-LF and NP- SD) and free peanut proteins
(raw and roasted) were administered as controls. Animals were euthanized five weeks after
initial immunization. The presence of PE-specific antibodies was determined in sera (IgG1 and
IgG2a) by indirect ELISA. The presence of cytokines (IL-5 and IFN-gamma) was determined
by ELISA. Animal Experimentation was approved by University of Navarra (protocol number
048/09).
Results: The adjuvant effect of NP formulations was demonstrated by a stronger and balanced
TH1 (IgG2a) and TH2 (IgG1) specific antibody response. All animals immunized with the proteins
encapsulated into NP showed higher levels of IgG1 and IgG2a antibodies than the groups that
received the proteins in their free forms (raw or roasted, ro PE). In addition, as for allergenicity,
animals immunized with spray-dried NP showed lower specific IgE compared to the groups that
received the proteins in their free forms (raw and roasted). Furthermore, spray-dried-NP elicited
a significant decrease in TH2 cytokines (IL-4, IL-5 and IL-6) accompanied by an enhancement
of both regulatory (IL-10) and TH1 cytokine (INF-γ) secretion, with low IgE induction. In order
to evaluate the potential of the NP formulations to induce mucosal responses, we quantified
specific-IgA produced in faecal content after oral immunization. All NP formulations (L or SD)
were able to elicit higher levels of intestinal IgA compared to free PE, especially for NP loaded
with raw peanut proteins (NP-Raw-L vs. raw PE; NP-Raw-SD vs. Raw PE).
Conclusion: Oral immunization with poly(anhydride) NP, particularly spray-dried
formulations, led to a robust pro-TH1 immune response, characterized by a high TH1/TH2 ratio
with low IgE response. Thus, poly(anhydride) nanoparticles represent a promising tool for oral
immunotherapy against peanut allergy.
Keywords: Polymeric nanoparticles; Immunoadjuvants; Allergy
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VAC.04 - Evaluation of humoral response of individuals naturally exposed
to malaria against synthetic and recombinant antigens representing
Plasmodium vivax TRAP protein
Ada da Silva Matos1*; Rodrigo Nunes Rodrigues da Silva1; Isabela Ferreira Soares1; Barbara de
Oliveira Baptista1; Paulo Renato Rivas Totino1; Claudio Tadeu Daniel-Ribeiro1; Cesar Lopez
Camacho2; Arturo Reyes-Sandoval2; Lilian Rose Pratt-Riccio1; Josué da Costa Lima Junior1.
1Fiocruz - Fundação Oswaldo Cruz;
2University of Oxford, United Kingdom.
Introduction: Thrombospondin-related adhesive protein (TRAP) of malaria parasites is
essential for sporozoite motility and invasions into mosquito’s salivary gland and vertebrate’s
hepatocyte. Due this importance, it is a promising target for pre-erythrocytic vaccine.
Despite few reports on naturally acquired immune response against Plasmodium vivax TRAP
(PvTRAP) are available, the results are conflicting and poorly explored in the Amazon region.
Objective: Characterize the humoral response to PvTRAP in exposed populations and explore
it with indicators of exposure and protection.
Methodology: Therefore, we aimed to characterize the antibody reactivity (IgG and IgG
subclass) against recombinant PvTRAP in a cross-sectional study of 299 individuals naturally
exposed to malaria infections living in 3 communities in Brazilian Amazon (Cruzeiro do Sul,
Mancio Lima and Guajara). Moreover the complete PvTRAP sequence were also screened for
linear B-cell epitopes using in silico and in vitro approaches.
Results: Firstly, we confirmed that PvTRAP is naturally immunogenic in studied individuals,
since 49% of studied population were IgG-responders against PvTRAP. The observed immune
response was mainly drived by cytophilic antibodies IgG1 over all other sublcass. In addition,
the IgG1 levels presented correlation with age and time of residence in endemic area (p<0.05).
Interestingly, only the levels of specific anti-TRAP IgG3 seem to be associated with protection.
Regarding the epitope mapping, four epitopes were predicted and confirmed as immunogenic
among PvTRAP IgG-responders: R197-H227 (26%), E237-T258 (25%), P344-G374 (32%)
and E439-460 (29%). However, none of the confirmed B-cell epitopes were associated with
exposure or protection parameters.
Conclusion: PvTRAP is naturally immunogenic in populations exposed to malaria and
exposure-associated IgG antibodies confirm its potential as vaccine candidate. The protein
presents at least 4 linear B-cell epitopes in the full-length sequence, but the low frequency of
responders and the lack of association between IgG levels against peptides and exposure and/
or protection, suggest that the main epitopes are conformational. Therefore, our data suggest
that a recombinant vaccine based on PvTRTAP should be more effective than a peptide-based
vaccine.
Keywords: Malaria; Humoral immune response; PvTRAP
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VAC.05 - Physical-chemical methodologies for molecular characterization
of carrier proteins used in Bio-Manguinhos conjugated vaccines
Izabella Buty da Silva Corrêa1*; Renata Chagas Bastos1; Patrícia Barbosa Jurgilas1; Hilton Jorge
Nascimento1.
1Fiocruz/Bio-Manguinhos.
Introduction: Tetanus Toxoid (TT) and Diphtheria Toxoid (DT) are commonly used to confer
T-dependent immune response in polysaccharide conjugate vaccines. In this sense, physicalchemical characterization is fundamental to assure product quality considering differences in
production process, different suppliers or between batches of these proteins.
Objective: Evaluation of methodologies for molecular characterization of Tetanus Toxoid
(TT) used in conjugate vaccines produced by Bio-Manguinhos.
Methodology: SEC chromatographic profile of two different samples of TT (TT1 and TT2) were
performed using three different columns (Zorbax®GF450, TSK®G4000 SWXL and Superdex™
200). Electrophoretic techniques such as SDS-PAGE, IEF-PAGE and NATIVE-PAGE were
used to evaluate electrophoretic profile. Stability of secondary and tertiary structures were
analyzed by circular dichroism and fluorescence spectroscopy respectively, with temperature
varying between 25°C-85°C. All proteins were subjected to tryptic hydrolysis aiming obtain a
peptide map by RPC chromatography. TT1 was used as standard for all analysis.
Results: SEC columns demonstrated to be effective for both samples, presenting two protein peaks
(monomers and dimers). It was observed better resolution (RS>1.0) using Superdex™200, which was
able to detect even a minor difference in molecular weight (4.75%) between TT1 and TT2. Besides,
it was possible to observe better correlation (80.3%) between molecular masses obtained from
the nominal value (150kDa). By SDS-PAGE, non-reduced TT1 and TT2 showed different profile
with one band for TT1 referring the intact protein (126kDa) and three bands for TT2 related to
intact protein, heavy and light chains (132, 100 e 46kDa respectively). After reduction, TT1 showed
same profile of non-reduced TT2. These data suggest that TT2 presents three free polypeptides
chains that are assembled on TT1. According to the literature, visualization of an intact protein in
the presence of reducing agent could indicate that after the detoxification process some peptide
chains had been covalently cross-linked by at least one non-reducible covalent bond. TT1 and TT2
presented a diffuse band by IEF-PAGE, with pI ranging from 4.75 to 5.0. Native-PAGE showed
also a diffuse profile. Such data suggest the presence of isoforms with large variety in superficial
charge and/or truncated forms probably generated during the detoxification process. Spectroscopic
analysis showed that TT maintained its conformational stability until 60ºC. Secondary structure,
with predominance of alpha helix was maintained over 85°C. The peptide map showed a different
profile between hydrolyzed TT1 and TT2, corroborating with the data visualized on SDS-PAGE
and SEC evidencing differences in the polypeptide chains of them.
Conclusion: Superdex™200, SDS-PAGE and peptide mapping were efficient to evaluate carrier
proteins showing some molecular differences between analyzed samples. These methodologies
were also useful to characterize the diphtheria toxoid, suggesting it could be effective for other
carrier proteins. Moreover, other methodologies will be necessary to evaluate the impact of these
molecular differences between carriers used in polysaccharide conjugation of the vaccines.
Keywords: conjugated vaccines; carrier proteins; Tetanus Toxoid
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VAC.06 - Upstream and downstream processing,stability and characterization
studies of LigANI fragment – process development of a vaccine candidate
Gabriela dos Santos Esteves1*; Mariana Miguez Tardelli Garcia1; Ana Carolina Magalhães
Andrade-Góes1; Hilton Jorge Nascimento1; Patricia Barbosa Jurgilas1; Marco Alberto
Medeiros1.
1Fiocruz/Bio-Manguinhos.
Introduction: Leptospirosis is one of the most common zoonosis in the world according to
WHO and the number of leptospirosis cases has been increasing over the years. Our group has
been working with Leptospiral immunoglobulin-like proteins as diagnostic and subunit vaccine
candidate. Initially, we cloned, expressed and purified different fragments of Lig proteins and in
2007, it was demonstrated the potential of the non-identical LigA region (LigANI) as a vaccine
candidate, as it was able to protect 67-100% of the animals against lethal challenge, other groups
also demonstrated the potential of this fragment as a vaccine candidate.
Objective: The aim of this work was to establish the upstream and downstream conditions in
order to obtain the recombinant LigANI protein with a high degree of purity and homogeneity
and to determine the physico-chemical and biological characteristics of the LigANI protein,
since these information are essential for the development of a product with biotherapeutic
application.
Methodology: We tested the best upstream conditions varying pre- induction time and inductor
(IPTG) concentration by central composite design. The optimal results were transferred to
a 2 liter-bioreactor maintaining dissolved Oxygen (DO) concentration. For downstream
processing, cell lysis was performed using a homogeneizer. The lysate was centrifuged
and the supernatant was purified by immobilized metal affinity chromatography (IMAC)
evaluating Sodium Chloride concentration. Tangential flow filtration and gel filtration (GF)
chromatography were tested for protein desalting. A further polishing step was performed by
ion exchange chromatography (IEX) and the purified protein was stored for characterization
and stability studies using the following techniques: SDS-PAGE, SEC, Isoelectric focusing,
Spectrofluorimetry and Circular dichroism.
Results: Initially, we performed the scale up from 80 mL bioreactor to 2 liters of culture and
obtained approximately 1 g of LigANI per liter of culture. The protein was purified using three
chromatographic steps: IMAC, GF and IEX and the total yield of the process was around
220 mg of LigANI per liter of culture with a purity of 99.70 ± 0.24%. The experimental data
confirmed the molecular mass of 66.9 kDa, isoelectric point of 6.94 and a predominance of β
sheet secondary structure. LigANI protein bound to different extracellular matrix proteins and
was antigenic against sera from leptospirosis patients. It also demonstrated cross-reactivity
with of other pathogenic Leptospiras as Leptospira interrogans serovar Copenhageni antiLigANI hyperimmune serum recognized LigANI protein from different serovars. Stability data
showed that the protein remained stable when stored at -80°C and lyophilized for 120 days.
Conclusion: It was possible to establish the upstream and downstream processing of LigANI
fragment. The protein also demonstrated structural and thermal stability, which is a good
indication for a potential vaccine candidate.
Keywords: process development; leptospirosis; recombinant protein
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VAC.07 - Production and characterization of Chikungunya virus for strategic
antigen development to support public health demands
Ygara da Silva Mendes1*; Renata Tourinho Santos1; Mariana Pierre de Barros Gomes1; Renata
Carvalho Pereira1; Debora Ferreira Barreto Vieira2; Fernanda Cunha Jácome2; Gabriela
Cardoso Caldas2; Sheila Maria Barbosa de Lima1; Marta Cristina de Oliveira Souza1; Gisela
Freitas Trindade1.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/IOC.
Introduction: The increased prevalence of vector-borne diseases (VBDs), such as Chikungunya
fever, has a huge impact on public health worldwide. Vaccines, drugs, diagnostic tests and
vector control methods are being developed to prevent, treat and detect VBDs. However,
development of such strategies requires a highly knowledge concerning virus infection.
Objective: This work aimed to investigate the kinetic profile of Chikungunya virus (CHIKV)
in Vero cells, establish the best virus production conditions in stationary culture and evaluate
the growth capacity of CHIKV in serum free media for future immunobiological applications.
Methodology: Vero cells infection by CHIKV was conducted with a Multiplicity of Infection
(MOI) of 1.0. Monitoring virus entry, cells were fixed, embedded in polymers, ultrathin cut
and analyzed by transmission electron microscopy (TEM). Quantification of CHIKV was
performed by real-time PCR (qPCR), for the particles inside the cell and in the supernatant,
and by plaque assay for supernatant. Investigating the best conditions for CHIKV production,
kinetics were conducted in two MOIs (0.01 and 0.005) for 48 h. Production in serum-free
media was also tested. Kinetics were monitored by cytopathic effect (CPE), plaque assay and
qPCR.
Results: Data from TEM showed few particles inside the cell at 2 h post-infection (pi) and
an extensive CPE with clusters of viral particles into cytoplasmic vesicles associated to the
membranes of the rough endoplasmic reticulum at 24 h pi. Besides the enveloped viral
particles, nucleocapsids were also observed indicating viral replication. This data is supported
by qPCR results in cell fraction, since RNA was initially detected at 4 h pi increasing 3.5 log10
in viral load at 24 h pi. In the supernatant fraction, infectious particles and RNA virus were
analyzed and a similar replication profile was observed between 6 and 24 h pi. In CHIKV
production kinetics, beginning of CPE was observed in 24 h pi for both MOIs. At 48 h pi, a
widespread damage in cell monolayer was observed. Titration data obtained from qPCR and
plaque assay reveled maximum virus yields between 29 and 46 h. The MOI for work viral bank
was 0.01 resulting in a titer of 7.88 log10 PFU/mL. CHIKV was able to replicate in serum-free
media, but the yield was lower than productions in media with serum.
Conclusion: Results showed that Vero cells are susceptible to CHIKV infection, which enables
a future vaccine development, since this cell lineage is approved for human usage. The small
difference between viral RNA and viral infectious particles suggests the presence of small
amounts of defective particles and enables qPCR technique to be used as a marker of infection.
Keywords: CHIKV; viral kinetics; electron microscopy
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VAC.08 - Phylogenetic approaches to evaluate the application of qPCR
designed for measles vaccine strains for diagnosis
Gisela Freitas Trindade1*; Xenia Rawena Medeiros Romeu Lemos2; Cristiane Pinheiro Pestana1;
Liliane Monteiro de Morais1; Renata Tourinho Santos1; Juliana Fernandes Amorim da Silva1;
Sheila Maria Barbosa de Lima1.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/IOC.
Introduction: Measles is a highly contagious viral disease that causes morbidity and mortality,
which affects susceptible individuals of all ages and remains a cause of death among young
children globally. Almost 2 years after the Pan American Health Organization declared
the Americas free of measles, Venezuela’s epidemic has disseminated to Brazil, Ecuador,
Colombia, and Peru. In this context, vaccination campaigns have been conducted to prevent
the disease using live attenuated measles vaccine, administered in combination with mumps
and rubella (MMR), produced by Bio-Manguinhos – Fiocruz. The potency of vaccine viruses
is determined using cell-based viral quantification assays, which are reference by WHO and
Pharmacopeia to determine viral infectious particles. However, they are complex and take a
long time to be completed. Instead, molecular approaches could be developed as alternative
methods to quantify measles viral load. This tool offers several advantages, including sensitivity,
specificity and fast results. In this sense, measles vaccines strains qPCR could be employed in
the detection of others measles strains circulating in Brazil.
Objective: Evaluate the application of the qPCR method, previously developed to quantify
measles vaccine strains, in the clinical diagnosis using a phylogenetic approach.
Methodology: A qPCR method was previously design to detect part of gene that encode
measles nucleoprotein (689-876 genome position) based on Schwartz strain, which is one of
the components of MMR vaccine. Evaluating this method for clinical application, we aligned
the target gene to 17 WHO reference strains of different genotypes, including B3, D4, D8
circulating in Brazil, by Clustal W. In addition percentage of homology was verified the by
DNAStar and MEGA X softwares, using pairwise distance tool.
Results: After editing, all 17 WHO reference strains and measles target gene results in
sequences set with 188 bp. Applying DNAStar software, the measles target gene showed more
than 96% homology compared to tested sequences. Results obtained from MVi_Manchester
GBR-D8, MVi_Montreal CAN-D4 and MVi_NewYork USA-B3 strains revealed 97.9%, 97.3%
and 96.8% homology, respectively, (circulating strains in Brazil). Using MEGA X platform,
sequence similarity searching demonstrated high identity between tested sequences: 97.9% for
MVi_Manchester GBR-D8, 97.3% for MVi_Montreal CAN-D4 and 96.8% for MVi_NewYork
USA-B3. Both bioinformatics tools revealed matched results indicating high homology with
measles target gene.
Conclusion: These analyses indicate a possible application of this method not only in MMR
production but also as diagnosis to detect measles strains of different genotypes. In addition, it
is expected to use this qPCR method to test clinical samples from the Reference Laboratory in
Respiratory Viruses IOC – Fiocruz for diagnostic purpose.
Keywords: Measles; sequence analyses; qPCR
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VAC.09 - Improvement of seroneutralization assays throughput and
accuracy by the automation of image acquisition and analysis
Waleska Dias Schwarcz1; Caio Bidueira Denani1*; Renan de Oliveira Vieira1; Felipe Mendes
de Luca1; José Henrique Rezende Linhares1; Maria Beatriz Junqueira Borges1; Sheila Maria
Barbosa de Lima1.
1Fiocruz/Bio-Manguinhos.
Introduction: Quantification neutralizing antibodies methods are crucial in the development and
evaluation of new antiviral vaccines effectiveness and the assay most commonly used is the PlaqueReduction Neutralization Test (PRNT). Although the PRNT is the gold standard tool, it is timeconsuming, not amenable to a large number of samples and difficult to adapt to a high throughput
routine. Furthermore, the assay tends to have large variations among different analysts due to
plaque recognition and manual counting errors. Therefore, providing a faster and more accurate
counting for the neutralizing antibodies would minimize these issues. In this context, innovations
such as the automation and associated softwares at critical steps can increase the throughput, reduce
the rework and generate more accurate results. Companies specialized in microscopy, robotics and
information technology developed a robust system, ScanLab. It consists of a robotic arm coupled to
a microscope and a high resolution camera. Scanlab is able to standardize PRNT methods within
and between laboratories, reducing the subjectivity and improving the speed and consistency of this
test, which could aid the public health response to emerging viral diseases.
Objective: The overall objective is to use ScanLab to implement automation in the image acquisition
and quantification steps from Zika microPRN assay. It is aimed to obtain more efficient process
and reliable results. The specific objectives are setting the best parameters for image acquisition;
developing and validating the automated quantification method using clinical samples.
Methodology: The Zika microPRN assay is performed on microplates, and a plate picture
is taken for virus identification, quantification and further virus antibody calculate in
samples. Scanlab is used to obtained images and to identify morphological patterns and set
the best ranges for its circularity, size, color intensity and other attributes; thus allowing the
standardize automated assay. The Scanlab consists of an inverted optical microscope coupled
with motorized stage, a high-resolution CCD camera, microplates stackers and a robotic arm.
Additionally, softwares controls the image acquisition and virus quantification process. To
validate the automated method, its results must be compared to the manual method and there
may be maximum of 5% in R-square coefficient.
Results: The automation process using the Scanlab has already been successfully implemented
for Dengue and Yellow Fever microneutralization tests and demonstrated a satisfactory
correlation from manual count. It generated a 3-fold increase in results generation (450/month
to around 1200/month) and helped reducing the assay retest rate from 50% to around 15%.
These good preliminary results, and the experience acquired, lead us to believe in transposing
successfully the automation process for the Zika microPRN assay.
Conclusion: Scanlab is an automated high-resolution imaging platform engineered to meet
the quality requirements for image-based testing. It saves time using robotics and microscopy
automation and provides more accurate and reliable results.
Keywords: Automation; Seroneutralization assay; Virus
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VAC.10 - Placental Transfer and Kinetics of Neutralizing Antibodies for
Dengue Virus (DENV) in maternal-infant cohort community of Manguinhos
Ana Claudia Machado Duarte1*; Stephanie Almeida1; Kátia Paulino1; Renata Pedro Saraiva2;
Felipe Soares Figueiredo1; Sheila Maria Barbosa de Lima1; Patrícia Brasil2.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/INI.
Introdução: Dengue is an important arbovirus that is currently a serious public health problem
in Brazil and in the world. The Dengue virus has been circulating in the country for several
decades and it has been responsible for epidemics since its reintroduction. However, the
epidemiological pattern has undergone changes in the age distribution and worsening of
clinical symptoms in infants, which may be associated with the presence of maternal antiDengue antibodies in neonates. Despite that, the studies including this population group
are unfrequently. In this context, a prospective study has been conducted with pregnant and
infants from community of Manguinhos between 2012 and 2014.
Objective: The main objective was to verify the immunological profile against Dengue virus
(for all serotypes) in a maternal-infant cohort, as well as to evaluate the efficiency of maternal
neutralizing antibodies transfer to the neonates. Kinetics of the neutralizing antibodies during
the first year of life was also evaluated to determine the “seroreversion” time of maternal
antibodies for each serotype (DENV1-4).
Methodology: Blood samples were collected from 502 pregnant woman in the last trimester of
pregnancy, from 298 umbilical cord and from 298 childrens during the first year of life (at least
three colection per children). We tested the samples for presence of neutralizing antibodies to
all Dengue virus serotypes by Plaque Reduction Neutralization Test (PRNT).
Results: We observed that 89% of pregnant women had previous immunity to Dengue. In
addition, we verified that there was an efficient transfer of maternal antibodies to all serotypes,
and that maternal neutralizing antibodies seroreversion occurred between the 10th and 12th
month of life. During the follow-up of the kinetics of maternal antibody decay, some infants
presented increasing levels of neutralizing antibodies. For DENV-1 and DENV-2, there was
an increase from the 6th month, in 31% and 20% of the following infants, respectively. For
DENV-4, it was observed in 14% of the infants between 2nd and 6th month age. For DENV-3,
there was no increasing.
Conclusion: Our results indicate high transmissibility of DENV, evidencing that an expressive
portion of the infants in the studied area are exposed to infection, although they still have
circulating maternal antibodies. Thus, additional studies to investigate serotype-specific
immunity in the pregnant population and the incidence of dengue in the first years of life
are necessary. It is important to understand the dynamics of these neutralizing antibodies in
children in this age group in order to define future vaccination regimen.
Keywords: Dengue virus; neutralizing antibodies; maternal-infant cohort
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VAC.11 - Developing an intranasal vaccine against canine visceral
leishmaniasis: a study of efficacy in mice
Izabella Pereira da Silva Bezerra1*; Bartira Rossi-Bergmann1.
1UFRJ/Instituto de Biofísica Carlos Chagas Filho.
Introduction: Visceral leishmaniasis (VL) is caused in America and in Europe by L. infantum
and is lethal if not treated. Although dogs are the main domestic reservoirs, available canine
vaccines are administered only after 4 months of age, leaving younger puppies unprotected.
Our group has developed a tolerogenic strategy based on mucosa vaccination to prevent the
early Th2 counter-protective response elicited by the infecting parasite. Indeed, intranasal
(i.n.) vaccination with whole Leishmania amazonensis antigens (LaAg) has proven to protect
mice and hamsters against both cutaneous and VL, showing a broad spectrum of action.
Moreover, retinoic acid (a vitamin A metabolite) encapsulated in nanoparticles (RA-NP) acts
as an adjuvant for i.n. LaAg, increasing protection in BALB/c mice against L. amazonensis
and in hamsters against L. braziliensis infection by enhancing CD4+ Foxp3+ Treg population
in nasal mucosa draining lymph nodes. Besides being needle-free, an i.n. vaccine could be
administered in dogs from 3 weeks of age, conferring earlier protection.
Objective: Based on these findings, we proposed to evaluate the LaAg/RA-NP i.n. vaccine
efficacy against L. infantum infection in mice, aiming at the development of an innovative i.n.
vaccine against canine VL.
Methodology: For comparative evaluation, BALB/c young (8 weeks-old) or newborn (10 daysold) mice were immunized with 2 i.n. doses of LaAg/RA-NP with a 7 day-interval between
them. Controls were not vaccinated or received 3 s.c. doses of the marketed Leish-Tec® (10
μg protein + 50 μg saponin/dose) with a 7-day-interval. Seven days after immunization,
Leishmania-specific antibodies were quantified in serum and animals were intravenously
challenged with L. infantum promastigotes (2 x 107). Seven days after infection, transcription
factor and cytokine expression in spleen were evaluated by quantitative real-time PCR and 35
days after infection parasite loads were evaluated in liver and spleen by limiting dilution assay.
Results: As Leish-Tec®, our vaccine does not induce antibodies that interfere with the
detection of active infection, using serum from infected animals as positive control. During
early infection, LaAg/RA-NP modulates expression of transcription factors and cytokines in
spleen, increasing, mainly, IL-10 expression, suggesting a peripheral suppressive response.
We found that LaAg/RA-NP is more effective than Leish-Tec®, reducing 94% of the parasite
load in the spleen and 91% in the liver compared to the non-immunized group against 54%
and 82% reduction promoted by the latter. In addition, LaAg/RA-NP proved to be effective in
newborn mice, reducing the parasite load in the spleen (75%) and liver (81%) compared to
non-immunized animals.
Conclusion: Therefore, our results demonstrate that LaAg/RA-NP is a promising vaccine to be
tested against canine VL particularly aimed at newborn animals.
Keywords: Canine visceral leishmaniasis; intranasal vaccine; mucosa
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VAC.12 - Effectiveness of 2018 trivalent influenza vaccine on healthcare
professionals
Artur Capão1*; Braulia Costa Caetano1; Paola C. Resende1; Milene D. Miranda1; David Brown1;
Marilda M. Siqueira1; Cristiana Couto Garcia1.
1Fiocruz/IOC.
Introduction: Influenza viruses (IV) are responsible for millions of infections each year
worldwide. IVs evolves rapidly, by antigenic drift, resulting in the need to update trivalent
influenza vaccine (TIV) composition annually, in an effort to match predicted circulating
strains. For this reason, studying the immune response to the TIV in the general population
is important both for IV epidemiological surveillance and for providing insights into vaccine
effectiveness in the different subpopulations.
Objective: Evaluate the 2018 TIV-induced response in adult health professional volunteers by
means of Hemagglutination Inhibition assays (HAI).
Methodology: We collected blood from adult healthcare volunteers (CEP/IOC 2.590.783)
before (S1), 21 days (S2) and 6 months (S3) after TIV administration to titer serum antibody
against 6 IV strains, the current IV components: H1N1 – A/Michigan/45/2015 (MI), H3N2
– A/Singapore/INFIMH-16-0019/2016 (SI) and B/Yamagata B/Phuket/3073/2013 (PH);
and the previous TIV components: H1N1- A/California/7/2009 (CA), H3N2- A/Hong
Kong/4801/2014 (HK) and B/Victoria: B/Brisbane/60/2008 (BR), by HAI. Nasopharyngeal
swabs of people reporting influenza-like illness (ILI) symptoms were collected, RNA extracted
using commercial kit (Qiamp), tested for IV by RT-qPCR and sequenced by Sanger.
Results: We recruited 113 volunteers, 76% female, 36.6 years old on average, with 8% being
elderly. 78% received TIV in any prior year, and 22% never did. Seroprotection (SP) levels (HAI
titer ≥40) ranged from 67-92% (S1) to 83-99% (S2), with Seroconversion (SC) rates (4 fold
increase on HAI titers) of 24.8%, 9.7%, 34.5%, 25.7%, 16.8% and 25.6% against PH, BR, MI, CA,
SI and HK respectively. Overall, immune responses were more intense for H1N1, followed by
H3N2, and IV-Bs, with a high degree of cross protection between the different strains of H1N1
and H3N2, being very low between IV-Bs. Previously vaccinated people presented increases
of 1.41 to 2.27 times in HAI geometric mean titers (GMT) after vaccination, versus 1.81 to
9.01 times on the unvaccinated population, depending on the virus, with lower SC rates in
the previously vaccinated group for all viruses. The elderly population presented similar GMT
increases to the under 60 y.o. population. However, the elderly population presented lower SC
rates against all viruses. On the follow-up of the volunteers, only one out of 13 volunteers who
reported ILI symptoms following vaccination was positive for IV-A H1N1. The volunteer was
37 y.o and the recovered virus belongs to the MI-like genotype, the only virus she was not SP
against. SP levels were reduced for TIV components after 6 months of vaccination.
Conclusion: 2018 TIV confers high levels of protections against viral components and
significant protection against previous TIV components. Factors as age and previous
vaccination negatively affect the response to the vaccine. Influenza vaccine evaluations
should be continuous to support a better understanding of the responses in the different subpopulations and thereby the development of more effective vaccines.
Keywords: Vaccine; Influenza; Seroconversion
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VAC.13 - Evaluation of different adjuvant formulations for development of
an inactivated Yellow Fever vaccine candidate
Ana Carolina Cajaraville1; Mariana Pierre1; Renata Carvalho Pereira1; Patricia da Costa Neves1;
Elena Caride1; Sheila Maria Barbosa de Lima1; Luciane Pinto Gaspar1; Marco Alberto Medeiros1*.
1Fiocruz/Bio-Manguinhos.
Introduction: Yellow Fever vaccine is one of the most successful vaccines ever developed.
Nonetheless, restrictions of administration to immunosuppressed and rare adverse events are
drawbacks that stimulate the development of safer non-live approaches. As safety increases,
however, immunogenicity decreases due to the lack of viral replication. In this context, adjuvants
are key elements to activate innate immunity and shape the desired adaptative responses and
protection. Adjuvants of different mechanisms of action have been studied and we selected
candidates of each class: antigen carriers (Al(OH)3 and Addavax) and immune potentiators
(Flagellin). In this study we intend to identify promising adjuvants for development of an
inactivated yellow fever virus (IYFV) vaccine candidate, in preclinical evaluation in mice model.
Objective: The aim to use IYFV as a model to identify promising adjuvant formulations.
Methodology: C57BL/6 mice were immunized with IYFV formulated with different adjuvants:
Al(OH)3 0,3%; Addavax® from InvivoGen (MF59-like squalene) or a combination of Al(OH)3
0,3%, and Flagellin (TLR5 agonist) in 2-dose (D0 and D28) or 3-dose (D0, D14 and D28)
schedule. After immunization, mice were challenged by lethal intracerebral (IC) inoculation of
YFV to determine survival rates and sera were analysed by ELISA and PRNT for detection of
total IgG and neutralizing antibodies against YFV. In addition, IgG subtypes were determined
in order to address antibodies’ functions.
Results: IYFV formulated with Addavax was able to induce 100% of protection after 2-dose
regimen against 25% survival induced by alum formulation. The best survival rate achieved
with Al(OH)3 was 78% in 3-dose regimen. The combination Al(OH)3+Flagellin didn’t show
increment in survival rates. Both formulations (with Addavax and Al(OH)3) were able to induce
high titers of IgG against YF; however, neutralizing antibodies levels were borderline on prechallenge time. The analysis of IgG subtypes revealed a predominance of IgG2a (associated with
better neutralizing capacity) in the animals immunized with the attenuated vaccine, against a
predominance of IgG1 in the groups immunized with the experimental formulations. The
equivalent analysis in the survivors of each group, however, showed an increase of neutralizing
antibodies and IgG2a titers after the boost effect of the challenge with the YFV.
Conclusion: The use of the Addavax® as adjuvant for yellow fever non-live candidates comes up
as a promising alternative to achieve protection and dose-spare. However, the immune responses
induced by this experimental formulation differ from the correlates of protection originally
described for the attenuated vaccine (high neutralizing antibody titers). As the survival rates
and increase in neutralizing antibody titers after IC challenge clearly demonstrate an anamnestic
response of the animals immunized with both addavax and alum-based formulations, further
investigation of the mechanisms of action of these experimental formulations is ongoing to better
characterize other possible features of immune responses involved with protection in this model.
Keywords: inactivated Yellow Fever vaccine candidate; adjuvant formulations; yellow fever
non-live candidates
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VAC.14 - Plant-produced YFE-1T subunit vaccine against Yellow Fever
induces humoral response in captive golden-headed lion tamarin
(Leontopithecus chrysomelas)
André Tavares da Silva Fernandes1*; Luciane Pinto Gaspar1; Renata Carvalho Pereira1; Vanessa
de Oliveira Santos1; Renato Marchevsky1; Silvia Bahadian Moreira2; Alcides Pissinatti2; Elena
Caride1; Rosane Cuber Guimarães1; Marcos da Silva Freire1.
1Fiocruz/Bio-Manguinhos;
2Centro de Primatologia do Rio de Janeiro (CPRJ/INEA).
Introduction: Yellow Fever (YF) is a mosquito-borne viral hemorrhagic fever with a case
fatality rate up to 50%. It is endemic in the Brazilian Amazon region, and sporadic outbreaks
take place outside the endemic area in Brazil. However, Brazil has recently experienced
its largest recorded YF outbreak in decades, with 1,376 confirmed cases and 483 deaths in
humans, and 864 confirmed epizooties in non-human primates (NHPs) from July 2017 to
June 2018. Despite the excellent safety of YF 17DD vaccine, there are rare cases of serious
adverse events, which are often fatal. According to described aspects, the risk of urban YF
resurgence and the absence of a vaccine available for NHPs, there is a strong demand for
the development of alternative YF vaccines that are safe and efficacious for disease control.
Therefore, Bio-Manguinhos/Fiocruz, in collaboration with Fraunhofer USA Center for
Molecular Biotechnology, has been developing a plant-derived recombinant subunit YF
vaccine (YFE-1T) to address the global demand for increasing availability and safety of the
YF vaccine. YFE-1T subunit composed by the ectodomain of the E protein was transiently
expressed in Nicotiana benthamiana by Agrobacterium tumefaciens-mediated gene transfer,
purified and adsorbed to aluminum hydroxide adjuvant.
Objective: In this study, the immunogenicity of the subunit YF vaccine in golden-headed lion
tamarin (Leontopithecus chrysomelas) was evaluated by the determination of the neutralizing
antibody titers (PRNT50).
Methodology: NHPs were immunized by intramuscular route with two doses of YFE-1T with
aluminum hydroxide adjuvant. All animal experiments were approved by the Animal Care and
Use Committee (CEUA-UNIFESO 470/2018) and environmental license was authorized by
the Brazilian Ministry of the Environment (ICMBio-SISBIO 60511-2/2018).
Results: YF neutralizing antibody titers were present after second dose in three of the
six animals receiving YFE-1T with aluminum hydroxide. In this group, 50% individuals
seroconverted and one animal had high neutralizing titers. The control groups immunized
with different doses of the live attenuated vaccine (groups 1, 2 and 3) showed 100%, 40% and
83.3% of seroconversion ninety days after inoculation, respectively.These findings suggest that
new studies using other antigen concentrations and adjuvants are needed to produce a robust
immunogenicity.
Conclusion: The results indicate the potential of this recombinant antigen for use in the
development of a non-infectious YF vaccine. To evaluate the protective efficacy induced by
subunit vaccine, one year after the first immunization all animals will be challenged using
attenuated YF 17DD vaccine.
Keywords: Yellow Fever; subunit vaccine; preclinical study
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VAC.15 - Standardization of an in vitro assay for the evaluation of a candidate
yellow fever vaccine
Andréa M. V. da Silva1*; Tamiris Azamor2; Leonardo Ribeiro Batista-Silva1; Nathalia Suzano
Villanova Benigno1; Thyago Leal Calvo3; Camilla Bayma1; Denise C S Matos1; Milton Ozorio
Moraes3.
1Fiocruz/Bio-Manguinhos;
2Coordinación Nacional de Investigación, Universidad Privada Franz Tamayo - Bolívia;
3Fiocruz/IOC.
Introduction: Bio-Manguinhos is the world’s biggest producer of the attenuated yellow fever
vaccine (YFV17DD), a centennial product recognized as one of the most successful vaccines ever
developed in terms of efficacy and safety. Besides, it is considered the standard vaccine to investigate
the dynamics and quality of an ideal vaccine. Although, YFV17DD present rare cases of adverse
events post-vaccination (AEPV) and Bio-Manguinhos has been seeking new strategies that achieve
the necessary safety in AEPV risk groups. Although, production of new immunobiologicals is no
longer empirical and has been improved by the use of technical-scientific approaches, which seek
deeper interdisciplinary studies in different fields such as genetics and immunology. In this context,
systems biology has been increasingly relevant and could help to design new vaccines.
Objective: To establish an analytical platform for gene expression in systems biology for in
vitro evaluation of Yellow Fever candidate vaccines developed in Bio-Manguinhos using the
YFV17DD vaccine as standard.
Methodology: Plates with 24 wells contained 1x106 cells of the monocytic human THP-1 cell
line maintained in RPMI medium containing 10% fetal bovine serum. Cells were infected with
attenuated YFV (AYFV) MOI 1, 0.002 and 0.001 and YFV17DD, or stimulated with 5, 10 and
20 µg/mL of envelope protein E of YFV (YFE) adjuvated or not, for 24, 48, 72 and 96 hours.
Then, immunoenzymatic assay was used to viral and protein E quantitation. The genomic RNA
was extracted and cDNA was synthesized followed by an RT-qPCR, to measure expression of
the interferon pathway genes using RPL13 as house-keeping genes. From the supernatant were
quantified the chemokines CCL2, CCL3, CXCL8, and CXCL10, using liquid microarray assay.
Results: It was observed that the THP1 model was susceptible to viral replication and
stimulation with YFE, since YF RNA, and YFE protein are present until 96h. The expression
of genes of IFN type I pathway was induced against the stimulus to all vaccines, however,
presenting a higher induction with YFA. The incubation conditions that presented higher and
more differentiative gene expression levels was the time of 48 hours and the MOI of 0,002
for YFA17DD and 5 µg/mL of the YFE. Our preliminary data also demonstrated that the
stimulation with different yellow fever vaccines was able to induce increased of cytokines such
as CCL2, CCL3, CXCL8, and CXCL10, in the monocyte cell model THP1.
Conclusion: All vaccines induced the expression of interferon pathway genes, inducing the
production of chemokines by the monocyte cell line. Thus, the optimal culture parameters of the
THP1 cells were determined, as well as the concentration of the vaccines used and the incubation
time. The resuls contribute to the subsequent implementation of the analytical platform of genetic
expression based on systems biology to be used as screening for evaluation of vaccines.
Keywords: In vitro model ; yellow fever vaccine; systems biology
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VAC.16 - Immunogenicity of an inactivated Yellow Fever vaccine in golden
-headed lion tamarin (Leontopithecus chrysomelas)
André Tavares da Silva Fernandes1*; Luciane Pinto Gaspar1; Mariana Pierre de Barros Gomes1
Marisol Simões1; José Henrique Resende Linhares1; Renato Marchevsky1; Silvia Bahadian
Moreira2; Alcides Pissinatti2; Elena Caride1; Marcos da Silva Freire1.
1Fiocruz/Bio-Manguinhos;
2Centro de Primatologia do Rio de Janeiro.
Introduction: Yellow Fever (YF) is a viral hemorrhagic disease endemic in tropical areas of South
America and Africa, known to cause illness and death in humans and non-human primates
(NHP). Vaccination is the best preventive measure against YF. Attenuated YF 17DD vaccine
has been produced since 1937 by Bio-Manguinhos/Fiocruz, being the most effective and safest
vaccine ever developed. However, some adverse events are associated with vaccination, such as
viscerotropic disease, anaphylactic reactions and neurological disease. Between July 2017 and
June 2018, a severe YF outbreak occurred in southeastern Brazil since 1947 resulting in 1,376
confirmed cases in humans with 483 deaths, and 864 confirmed epizooties in NHP. There is
a strong demand for the development of a new vaccine for YF, as effective as the current one
and safer, that is unable to cause viral disease in immunized population. Moreover, the absence
of a vaccine available for NHP strengthens the need for studies to develop a vaccine for this
purpose.
Objective: In the present study, the immunogenicity of an inactivated 17DD vaccine in goldenheaded lion tamarin (Leontopithecus chrysomelas) was evaluated by the determination of the
neutralizing antibody titers (PRNT50).
Methodology: The YF vaccine was inactivated with ß-propiolactone and adsorbed to different
adjuvants. NHPs were immunized by intramuscular route with three doses of 17DD inactivated
with aluminum hydroxide adjuvant or with two doses of 17DD inactivated with AddaVax™
adjuvant. NHP experiments were approved by the Animal Care and Use Committee (CEUAUNIFESO 470/2018) and environmental license was authorized by the Brazilian Ministry of
the Environment (ICMBio-SISBIO 60511-2/2018).
Results: PRNT titers in serum samples from animals after the second and third immunization
with 17DD inactivated with aluminum hydroxide adjuvant showed PRNT titers just above
the detection limit of the assay (PRNT50 titer > 5). On the other hand, immunization with
17DD inactivated with AddaVax™ adjuvant did not elicit robust antibody titer responses,
even after the second dose. The overall seroconversion rate was also considerably higher in
the group that received vaccine schedule with aluminum hydroxide when compared with the
group that received vaccine with AddaVax™, where 83.3% and 0.0% individuals seroconverted,
respectively. As expected, the control groups immunized with different doses of the live
attenuated vaccine (groups 1, 2 and 3) showed 100%, 40% and 83.3% of seroconversion ninety
days after inoculation, respectively.
Conclusion: These data indicate the potential of this inactivated antigen for the development
of a non-infectious YF vaccine. One year after the first immunization, all the groups will be
challenged using attenuated 17DD vaccine to evaluate the protective efficacy of the inactivated
vaccine.
Keywords: Yellow Fever; inactivated vaccine; preclinical study
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VAC.17 - Quality control process through monitoring hydrazide-activated
protein reactions by LC-SRM/MS
Marilza B. Corrêa1*; Renata C. Bastos1; Hilton J. do Nascimento1; Maria de Lourdes M. Leal1;
Ivna A. F. B. da Silveira1.
1Fiocruz/Bio-Manguinhos.
Introduction: The reductive amination chemistry is a synthetic approach normally used in
the development of conjugate vaccines. In this approach, a high carrier protein reactivity is
desirable. This improvement occurs by converting the side carboxylate groups of aspartic
and glutamic residues into their respective hydrazides. The measurement of this conversion
is an analytical challenge due to sample complexity and low concentrations of analytes. The
determination of relative activation rate will allow us to monitorize the reproducibility of the
method bringing innovation to process quality control
Objective: The aim of this study is to quantify levels of aspartic and glutamic amino acids
in proteins hydrolysates. Such quantification will be performed in those chemically modified
proteins by isotopic labeling with aTRAQ ™ reagent and (LC-SRM/MS) analysis. These
procedures intend to determine the degree of activation of protein.
Methodology: Standard protein (SP) was activated by reaction with carbodiimide and
hydrazine at 25ºC, for 240 min. The positive control of degree of activation was executed
thru evaluating, by comparison, the activated protein isoelectric point with its correspondent
native one (Phast SystemTM GE). In hydrolysis step, Gaba amino acid was added as surrogate
standards (100umol/L) in order to monitorize the hydrolysis as well as the labeling efficiency.
The hydrolyzate was obtained by the action of 6 mol/L HCl, at 110 °C for 24 h, labeled with
aTRAQ ™ reagent, and analyzed on an Agilent HPLC system with mass detection (API 3200
SCIEX). The chromatographic separation was performed using a column in gradient mode
(RP-C18, 4.6x150mm, 5um). For quantitative analysis, four samples (n=4)were analyzed in 5
replicates. Data statistical analysis was performed using GraphPad Prism 5 software.
Results: The insertion of basic hydrazide groups significantly altered the isoelectric point (IP)
values from 5.85 (SP) to 8.8 (AP). The analytical data is normal distributed, showing for SP
(Glu: µ 85.36; SD 5.43 – Asp: µ 48.06; SD 3.39) and for AP (Glu: µ 69,93, SD 10.5; Asp: µ 39.25,
SD 13.0). The surrogate standard had a > 85% recovery. The independent t-test for samples
was applied to the means, showing significant variation (Asp: p 0.0215 and Glup: 0.022), with
a confidence level of 95%.
Conclusion: The IP values indicate a significant change in basicity of the activated protein.
The independent t-test showed a significant difference between the means in two unrelated
groups. The observed concentrations allowed to determine the relative activation rate, which
were estimated in the groups’ rate of 18%.
Keywords: Amino acid analysis; mass spectrometry ; activated protein
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VAC.18 - Identification of viral populations and genome stability of current
Brazilian yellow fever vaccine strains using whole genome data
Amanda Araújo Serrão de Andrade1*; André Elias Rodrigues Soares1; Luiz Gonzaga Paula
de Almeida1; Cristiane Pinheiro Pestana2; Carolina Lessa Aquino2; Ana Teresa Ribeiro de
Vaconcelos1; Marco Alberto Medeiros2.
1Laboratório Nacional de Computação Cientifica - LNCC;
2Fiocruz/Bio-Manguinhos.
Introduction: Yellow fever is a viral hemorrhagic fever caused by the mosquito-borne yellow
fever flavivirus (YFV). There are currently two YFV attenuated vaccine strains that are used
worldwide to prevent yellow fever, which were independently derived, 17DD (Bio-Manguinhos/
Fiocruz) and 17D-204 (World Health Organization). Sequencing and assembling the virus
genomes of vaccine stocks can provide invaluable insights into viability and stability of vaccine
strains, as maintaining stable vaccine strains is essential for vaccine mass production.
Objective: Sequencing and assembling the whole genomes of the YFV Brazilian vaccine strains,
identifying viral populations and verifying their genome stability along the vaccine lineages.
Methodology: A total of 20 current YFV 17DD vaccine production lots, and two 17D vaccine
lots were obtained and sequenced using Illumina’s next-generation sequencing (NGS) platform.
Their viral genomes were assembled into single genome scaffolds using the oldest vaccine viral
ancestral available as reference. Every single-nucleotide polymorphism (SNP) was identified,
filtered by quality and frequency, and classified as synonymous or non-synonymous. The viral
population for each lot was identified, and then analyzed for their SNP positions and influence
in general viral stability.
Results: The viral genomes for all vaccine lots sampled were sequenced and assembled, leading
to the identification of six high-frequency SNPs between the 17DD vaccine lots and four
between 17D lots. These SNPs were mainly transition mutations and synonymous, located at
the beginning of the envelope sequence and in non-coding regions (NCR) of the viral genome.
Other 45 high-frequency SNPs were found when comparing the 17DD and 17D lots, these
SNPs were located at various points of the genome and are mainly synonymous.
Conclusion: The sampled 17DD and 17D strains present small differences in their nucleotide
compositions, which could potentially lead to variations in immunogenicity and reactogenicity.
However, the SNPs that were identified by this study are primarily localized in the NCR of the
genome, not affecting the translated sequences. Our results indicate that while the wild-type
genomic sequence is variable, the vaccine genomes are highly homogeneous, and corroborate
the hypothesis that vaccines obtained from current vaccinal strains (17DD and 17D-204) are
unlikely to rebuild diversity and pathogenicity from the virulent strains.
Keywords: Yellow Fever; Vaccine stability; 17DD
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VAC.19 - Preliminary Studies of Reactions Using Colominic and Sialic Acids
as Prototypes to bivalent vaccine against S. agalactiae and A. baumannii
Marcelio de Moura Oliveira1*; Marilza B. Correa1; Maria de Lourdes M. Leal1; Barbara
Vasconcellos da Silva1; Ellen Jessouroun1.
1Fiocruz/Bio-Manguinhos;
2UFRJ - Universidade Federal do Rio de Janeiro.
Introduction: Bioconjugation reactions play an important role in developing molecular
arrangement of some different chemical species in new assembled structures. Such structures
are of great importance in the vaccinology field against important pathogens. The pathogen
S. agalactiae appears as a threat of invasive infection in neonates, characterizing a common
problem to several countries. Similarly, the bacterium A. baumannii has been a problem
in Brazilian hospitals, mainly due to the increasing development of resistance to different
antimicrobial drugs. Therefore, a use of conjugate bivalent vaccines rises as an answer to
prevention of nosocomial infections caused by this kind of pathogens. Hence, the development
of new chemical approaches for synthesis of bivalent vaccines is imperative. A primary step for
development of new methodologies about oxidation using prototypes that mimic functional
groups present in S. agalactiae matrix was realized.
Objective: The present work shows the uses of tetrabutylammonium periodate (TBAP), Silicasupported periodate (SiO2P), and sodium periodate (NaP) as oxidant agents with generation
of an aldehyde moiety. These reactions have the objective to evaluate regioselectivity and its
impact over conjugate reactions, being used as prototypes for specific reactions that will be
performed with S. agalactiae polysaccharides as well.
Methodology: TBAP, SiO2P and NaP were used to perform 2MNA oxidation in a proportion of
1 : 0.9 equivalents. TBA and SiO2P reactions were performed in methanol at room temperature.
2MNA oxidation by NaP was performed in water and subsequently quenched with sodium
sulfide. The TBA and SiO2P oxidizing products, and 2MNA reactions, were analyzed by
unidimensional NMR techniques. ColA Hydrolysis assay was performed under heterogeneous
catalysis/US with action of a strongly acid sulfonic resin (254 mg of -SO3H/1 g of resin) in
aqueous media. ColA oligosaccharide was analyzed by size exclusion chromatography.
Results: The NMR data showed that oxidation of 2MNA by SiO2P led to a parcial demethylation
(ca. 36%) of substrate and no oxidation product was observed. TBAP was efficient in oxidizing
the 2MNA prototype, evidenced by proton NMR analysis with rising of a sign referent to
the aldehyde hidrate at 5.0 ppm. ColA hydrolysis showed variations of Kva values, from size
exclusion chromatography. The results of ColA reactions presented its better point at 3 h of
reaction.
Conclusion: The results exhibited a promising methodology for polysaccharide oxidation.
The results obtained in the reaction conditions for TBAP indicates that oxidation takes place
prevalently between positions C7-C8 of sialic acid moiety. In addition, TBAP is supposed
to be an auspicious alternative oxidative methodology besides sodium periodate to use in
methanolic media. ColA polysaccharide showed to be a good prototype in exploring reactions
using sialic acid as targets.
Keywords: Conjugation; Sialic acid prototype; TBA periodate
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VAC.20 - Reduction of the cycle of lyophilization of the vaccine Atenuated
Yellow Fever presentation 02 and 05 doses of Bio-Manguinhos
Patrícia Alvarenga Agra1*; Sergio Luiz de Lima Assumpção1; Celso de Farias Crespo1; Verônica
Calado2.
1Fiocruz/Bio-Manguinhos;
2UFRJ - Universidade Federal do Rio de Janeiro.
Introduction: With the outbreak of Yellow Fever in mid-2017, WHO recommended vaccination
in risk areas and other regions of Brazil, made it necessary to increase the vaccine offer at
the national level (PNI) and also international, backed by law 13801 -2019 sanctioned by the
federal government in January 2019 which increases the Institutional commitment with the
supply of vaccines for PAHO and UNICEF (www.fiocruzbrasilia.fiocruz.br). Bio-Manguinhos,
maintaining an institutional commitment to the supply of vaccines, has articulated to increase
its productive capacity without generating additional financial costs as well as to increase the
supply of this vaccine through the optimization of its freeze-drying cycle.
Objective: Increase the productive capacity of the Attenuated Yellow Fever Vaccine 02 and 05
doses by obtaining an optimized cycle that ensures the quality of the final product, reducing
the processing time of vaccine lots and applying low impact process design or changing
regulatory framework.
Methodology: The proposed optimization included preliminary evaluation of the sublimation
kinetics of the original cycle and candidate cycles tested using mass reduction methodologies
(Mred); pressure test in the chamber (delta P test) and by obtaining residual moisture curves
(UR%) by coulometric titration, in the primary and secondary phases. Subsequently, by means
of differential scanning calorimetry (DSC) and cryomicroscopy (FDM) analyzes, the critical
temperatures were specified and the thermophysical nature of the formulation was evaluated.
The limits imposed by these analyzes were obeyed during the elaboration of the optimized
cycle, which guarantees the obtainment of a higher quality product.
The work also consisted of the production of vaccine lots 02 and 05 doses, in pilot scale 4000
bottles, and industrial lots, 48000 bottles, making use of the optimized cycle, where the quality
parameters were monitored for residual moisture, appearance, potency, stability and solubility.
Results: The results showed the viability of the optimized cycle to reduce the processing time
of the vaccine from originally 52 to 40 hours. The final product from the optimized cycle
proved to be in accordance with values within the specification ranges for appearance, residual
moisture, power, stability and solubility.
Conclusion: The use of the optimized cycle for processing the Yellow Fever vaccine ensures the
quality of the final product and enables an increase of up to 63% in annual productivity, being
able to reach the production of seven lots per week instead of four lots using the current cycle.
Keywords: Attenuated Yellow Fever; Increase in Productive Capacity; Lyophilization
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VAC.21 - Evaluation of humoral immune response against Streptococcus
pneumoniae elicited by vaccination of mice with a recombinant influenza virus
Kimberly Freitas Cardoso1*; Beatriz Senra Álvares da Silva Santos2; Eliane Namie Miyaji3;
Marcelo Antônio Pascoal Xavier1; Pedro Augusto Alves1; Marco Antônio da Silva Campos1;
Alexandre de Magalhães Vieira Machado1.
1Fiocruz/CPqRR;
2UFMG - Universidade Federal de Minas Gerais;
3Instituto Butantan.
Introduction: Streptococcus pneumoniae is a major cause of pneumonia and meningitis,
resulting in great morbidity and mortality worldwide. The licensed pneumococcal conjugate
vaccines, despite reducing the death rates of pneumococcal infections, are expensive and
confer protection only against the serotypes included in vaccine formulation. Therefore, the
emergence of new circulating serotypes is a non-negligible risk, arguing favorably for the
development of new vaccines capable to elicit broad range protection. Thus, in the present
work we generated a recombinant influenza virus carrying a pneumococcal surface protein
(named X for patent issues), aiming the development of a vaccine able to induce broad range
immune response against S. pneumoniae.
Objective: This work aims to evaluate the ability of a vaccination protocol using a recombinant
influenza virus encoding a S. pneumoniae protein to induce specific anti-pneumococcus
humoral immune response in murine model.
Methodology: The recombinant influenza virus was constructed by reverse genetics and
characterized by PCR, sequencing and titration on MDCK cells. Female C57BL/6 mice
(n=6/group, license number LW-9/17) were inoculated twice with recombinant virus and/or
recombinant protein or sterile PBS. At previously established time points, blood samples were
collected and specific anti-X protein antibodies in serum of immunized mice were assessed
by ELISA. The results were submitted to analysis of variance followed by the Tukey multiple
comparisons test, with statistical significance ρ<0.05.
Results: To date, our results showed that our vaccination protocol has induced high levels of
specific anti-X IgG seric antibodies. Moreover, both IgG1 and IgG2c isotype were detected
in the sera of immunized mice, with significantly higher titers of IgG2c than IgG1. It is
noteworthy that IgG2c is the subclasse of IgG which has the highest ability to mediate the
protection against S. pneumoniae by leading the complement deposition on the surface of the
bacteria, resulting in bacterial death by IgG-mediated opsonophagocytosis.
Conclusion: Overall, our results indicate that immunization with this vaccination protocol
was able to induce specific humoral immune response in mice and has a great potential to be
used in the development of new vaccines against S. pneumoniae.
Keywords: Streptococcus pneumoniae; Recombinant influenza virus; Humoral immune
response
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VAC.22 - Duration of immunogenicity after 17-DD yellow fever vaccine in
adults and children
Tatiana Guimarães de Noronha1*; Maria de Lourdes de Sousa Maia1; Luiz Antônio Bastos
Camacho2.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/ENSP.
Introduction: According to the WHO, one dose of the yellow fever vaccine (YFV) is sufficient
to provide lifelong protection. Available scientific evidence to recommend against booster
doses was inconclusive and WHO recommendations raised controversy. Recently, studies to
estimate seropositivity rates (SP) and geometric mean titers (GMT) after vaccination of adults
and children, with varied times of vaccination, have provided elements to revise the discontinuation of booster doses.
Objective: To analyze the results of studies about persistence of immunity after the 17DD-YFV, conducted in Brazilian adults and children.
Methodology: The review is based on cross-sectional studies designed to estimate and compare the SP and GMT (IU/mL) of neutralizing antibodies against YF obtained by plaque reduction neutralization test across categories of time after YF vaccination, age groups and vaccine
schedules.
Results: A study in adults who had received one dose of YFV, showed SP and GMT decreasing with time since vaccination: 93% (88%–96%), 8.8 (7.0–10.9) in newly vaccinated; 94%
(88%–97%), 3.0 (2.5–3.6) after 1-4 years; 83% (74%–90%), 2.2 (1.7–2.8) after 5–9 years; 76%
(68%–83%), 1.7 (1.4–2.0) after 10–11 years; 85% (80%–90%), 2.1 (1.7–2.5), for ≥12 years.
For another study in adults who had received two or more doses of YFV, SP and GMT according to time since the second YFV were: 100% (96%-100%), 406.6* for subgroup 30-45 days
subgroup; 90% (83%-95%), 162.0* for 1-5 year subgroup; 86% (77%-92%), 162.3 for 6-9 years
subgroup and 86% (57%-98%), 160.4* for 10+ years subgroup. *p<0.001.
A study in children aged 9 months to 12 years, vaccinated with one dose of YFV in the first two
years of life, categorized into six groups according to time since vaccination showed that SP and
GMT decreased with time since vaccination: 86,7% (80.5%-91,4%), GMT 47.9 (38.3-59.9) for
the 0-6-months group; 76,4% (68.5%-83.2%), GMT 33.2 (25.9-42.5) after 1 year; 71,3% (62.9%78.7%), GMT 25.0 (20.0-31.2) after 2 years; 59,0% (49.7%-67.8%), GMT 14.8 (11.6-19.1) about
4 years after vaccination; 42,2% (33.8%-51.0%), GMT 8.6 (7.1-12.1) for 7 years group; 46,0%
(37.1%-55.1%), GMT 20.2 (18.3-22.3) for approximately 10 years post-vaccination.
Conclusion: Available scientific evidence of waning immunity from yellow fever vaccination
indicate the potential for primary and secondary vaccine failures, particularly in epidemic and
epizootic situations These studies support the need of booster doses of the YFV to maintain
antibody levels consistent with protection, and indicate that a small proportion of individuals
may need more than two doses. Nevertheless, scientific evidence on the need for booster doses
of YFV needs to be reconciled with epidemiological (outbreaks and epizootics), logistic (vaccine availability) and programmatic (prioritizing primary vaccination to maximize vaccine
coverage) aspects.
Keywords: Yellow fever vaccine; Immunogenicity; Vaccination policy
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VAC.23 - Development of a Meningococcal W Conjugate Vaccine
Iaralice Medeiros de Souza1*; Priscila Muniz Gilio Guzzo1; Renata Chagas Bastos1; Fernanda
Otaviano Martins1; Milton Neto da Silva1; Elza Cristina Schott Figueira1; Ellen Jessouroun1;
Maria de Lourdes M. Leal1; Eliana Barreto Bergter2; Ivna Alana Freitas Brasileiro da Silveira1.
1Fiocruz/Bio-Manguinhos;
2UFRJ - Universidade Federal do Rio de Janeiro.
Introduction: Neisseria meningitidis is classified by their capsular polysaccharide composition.
There are 12 different serogroups of this pathogen, however only six are responsible for the majority
of cases. Meningococcal W produces a polysaccharide capsule composed by a disaccharide
containing galactose and sialic acid. Several outbreaks caused by this serogroup were registered in
Asia and South America and in the last years, it was observed an increase of these cases.
Objective: The aim of this study is to obtain bulks of meningococcal W conjugate vaccine
using modified reductive amination methodology.
Methodology: Meningococcal W strain 2467, from Adolfo Lutz, was cultivated using Frantz
medium in a 150L bioreactor under stirring, with pH and temperature under control for 4h. After
that period, 10% of this culture was used as inoculum for the 150L culture for 16h. Cell growth,
glucose consumption and polysaccharide production were evaluated during this step. After
bacterial cells inactivation the supernatant was centrifuged and concentrated to 10% of volume
using a 30KDa membrane. Concentrated supernatant (15L) was submitted to precipitation with 3%
Cetavlon and Celite was used as a filtration assistant. Elution was done with different concentrations
of ammonium chloride. Extractive solution was used to obtain the polysaccharide fraction that was
mixed with calcium chloride and precipitated two times with ethanol to obtain a polysaccharide as
required by WHO. Purified polysaccharide was dialyzed against 1% EDTA to improve solubility.
Reductive amination assays started with evaluation of the polysaccharide oxidation. Modifications
of sodium periodate (NaIO4) concentrations and reaction times were studied. These modifications
were evaluated using different exclusion chromatography with TSK G5000PWxl column. Using
the best conditions found for polysaccharide oxidation, some conjugate bulks were obtained for
evaluation of different reactant ratios (oxidized polysaccharide:activated protein; ratios 1:2, 1:1, 2:1).
Results: Bioreactor growth showed that cells reached stationary phase in 6h with continuous
glucose consumption and polysaccharide production. Glucose consumption was about
95% after 16h of culture. Purified polysaccharide was obtained in accordance with WHO
requirements and contained 2.38% nucleic acid, 0.69% protein, and 58.93% sialic acid. When
reaction was done using 23.4mM NaIO4 for 17h, all native polysaccharide was consumed as
observed by homogenous chromatography peak with elution of 9.23mL. Conjugate bulks were
obtained and exclusion chromatography assays demonstrated that lower elution times were
observed in all batches as expected, suggesting that there is a polysaccharide:protein linkage.
Increasing the reactant ratio revealed a tendency to observe chromatographyc profiles with
only one peak at ratios above 1:1, suggesting the presence of more homogenous products.
Conclusion: A method will be developed by capillary electrophoresis to determine the content
of free components in conjugates batches. Produced conjugate bulks were formulated and
inoculated intramuscularly in mice in order to obtain immunized serum for ELISA and
bactericidal assays (CEUA: LW65/14).
Keywords: Meningococcal W vaccine; Conjugate vaccine; Reductive amination
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VAC.24 - Obtaining immunodominant fractions of Leishmania antigens
to compose an intranasal vaccine against Leishmania (Viannia) braziliensis
infection in the hamster model
Prisciliana Jesus de Oliveira1*; Luzinei da Silva Couto1; Adriano Gomes-Silva1; Alda Maria-daCruz1; Eduardo Fonseca Pinto1.
1Fiocruz - Fundação Oswaldo Cruz.
Introduction: This work aims at the technological and innovative development of a noninjectable vaccine against a American Tegumentary Leishmaniasis (ATL), a neglected disease
highly endemic in Brazil, leishmaniasis. Previous studies in the murine model demonstrated the
efficacy of the intranasal route for the effective release of crude antigens (total lysate of Leishmania
amazonensis - LaAg promastigotes) and DNA (LACK DNA) in the protection against cutaneous
(L. (L.) amazonensis) and visceral (L. (L.) infantum) leishmaniasis. As most strains of mice are
resistant to infection by species of the subgenus Viannia (L. braziliensis and L. guyanensis), the
main responsible for cutaneous leishmaniasis in America (LTA), our group recently established
the golden hamster L. braziliensis model for the study of pathogenesis and vaccine protection for
ATL. We demonstrated the effectiveness of the intranasal vaccine with LaAg against infection
by L. braziliensis hamster model. We have previously evidence that antigens called LVAL (not
allowed disclosure - potential of patentability) could induce in vitro well modulated response in
human cells. Then we hipotesize LVAL antigen could be a vaccine candidate against ATL.
Objective: Thus, this work aims to evaluate the intranasal vaccine efficacy of the LVAL antigen
and evaluate the immunological potential of the immunodominant fractions against infection
by L. (V.) braziliensis in the hamster model. This study is part of a project with license number
L7/17, approved by the CEUA/IOC-Fiocruz.
Methodology: Hamsters were immunized with two doses of 20 μg LaAg or LVAL either
intranasally or intramuscularly, with a 14-day interval between doses. The control group
received PBS. After 14 days of the second immunization, the hamsters were infected on the
dorsum of hind paw with 1 x 105 promastigotes of L. braziliensis. The lesion development
was monitored weekly through the morphometry of the infected paw compared to the
contralateral paw. Immunoblot methodology was performed to identify immunodominant
antigenic fractions of the LaAg and LVAL antigens using serum samples from patients who
evolved to cure spontaneous or posttreatment of LTA.
Results: Hamsters vaccinated with LaAg and LVAL intramuscularly were not protected.
The percentage of hamsters vaccinated with LaAg and LVAL that were considered protected
(nodular lesions less than 1mm thick) was 50% and 43%, respectively, compared to 17% in the
control group. Based on the immunoblot analysis, the fractions of the LVAL soluble antigens
most frequently recognized by antibodies from sera from cured LTA individuals had molecular
weight between 40 and 70 kDa. The molecules related to these bands will be fractionated and
characterized biochemically.
Conclusion: The identification and characterization of promising vaccine antigens may contribute
to the definition of an active antigenic formulation in the protection against leishmaniasis that
may serve for subsequent studies and evaluation of its potential clinical application.
Keywords: vaccine; intranasal immunization; immunodominant fractions
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VAC.25 - Ebola vaccine induced arthritis: Gene predictors from a Random
Forest Model.
Patrícia Gonzalez-Dias1*; Helder I Nakaya1.
1USP - Universidade de São Paulo.
Introduction: Hemorrhagic fever induced by the Ebola virus has caused over 11.300 deaths
in the 2014 outbreak. Extraordinary efforts from the World Health Organization and other
institutions were made to contain the spread of the disease by supporting development of
vaccines. VSV-ZEBOV is a recombinant vesicular stomatitis virus (VSV) vaccine that has
been shown to be immunogenic, safe and protective. However, VSV-ZEBOV also causes some
adverse effects, including subjective and objective fever, chills, myalgia and arthritis, which is
the most severe.
Objective: Identification of reactogenicity and/or protection predictors in vaccinated subjects
to avoid arthritis’ adverse effect in further vaccinated populations.
Methodology: We implemented a Random Forest model based on gene expression data from
63 vaccinated subjects of the Geneva Cohort to predict the risk of arthritis induced by VSVZEBOV. Gene expression data was assessed by dual-color Reverse Transcriptase Multiplex
Ligation-dependent Probe Amplification (dcRT-MLPA) assay. Baseline gene expression values
(Day 0) were used as predictors of adverse events.
Random forest parameters were set as following: 1.000 trees and 10.000 permutations, with
additional parameters set to their default values. The mean decrease of Gini index (MDGI)
was obtained for each feature (gene).
Results: Our model identified LAG3 (MDGI = 0.663), TAP1 (0.625), GBP1 (0.528), NLRP3
(0.513), DSE (0.375) as the top important predictive arthritis genes. These genes have studies
relating them to arthritis. For example, Lymphocyte-activation gene 3 was the most predictive
of arthritis induced by VSV-ZEBOV. Recent reports have shown a role for LAG-3 in arthritis
severity reduction. The authors showed that the use of LAG3 Treg-of-B-cells significantly
reduced the clinical severity and inflammatory response in Collagen-Induced Arthritis (CIA)
mice, supporting a novel therapeutic role of LAG3 þ Treg-of-B cells in Rheumatoid Arthritis
(RA) and other autoimmune diseases. In addiction, another research group has shown that
IL-10-producing LAG3 + Tregs are associated with the immunopathology and therapeutic
response in RA.
Conclusion: Thus, our results shows the effectiveness of Random Forest as a predictive model
to select features related to vaccination induced arthritis, and may in the future aid the selection
of patients who can receive the VSV-ZEBOV with reduced adverse events.
Keywords: Adverse Events; Machine Learning; Ebola Virus Disease
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VAC.26 - A new vaccination strategy to induce broad range immunity
against influenza by using recombinant influenza virus encoding a murine
cytokine
Sarah Giarola da Silva Messias1*; Ana Paula de Faria Gonçalves1; Ianca Évelin Silva de Paula1;
Lídia Paula Faustino1; Marcelo Antônio Pascoal Xavier1; Márcio Sobreira Silva Araújo1;
Alexandre de Magalhães Vieira Machado1.
1Fiocruz/CPqRR.
Introduction: Influenza is an important public health problem due to its high transmissibility,
the ability to cause serious illness and pandemic potential. Immunization is the main strategy
to reduce the impact of influenza infections. However, the current vaccines are unable to confer
broad range protection against other FLU isolates and subtypes. Therefore, is important to
seek alternative vaccine approaches able to induce the heterosubtypic and long-term memory
responses. In this context, the cytokine IL-Z (encoded) is an important target in the study of
new vaccine adjuvants, since it is associated with homeostasis and cell survival.
Objective: This work aims to evaluate the role of IL-Z cytokine in infection and immunization
against influenza virus in murine model.
Methodology: To this end, by using the plasmid driven reverse genetics techniques, we
generated a defective recombinant influenza virus (FluIL-Z) encoding the murine IL-Z
sequence. After generation of the viral particles, the stocks were produced by cloning in cell
culture and characterized by PCR, ELISA, sequencing and titration. Therefore, this virus was
used for intranasal immunization of mice (License number: LW-7/17) and evaluated in the
co-infection with a H1N1 wild-type virus and in the heterosubtipic protection after challange
with H3N2 virus.
Results: Our results demonstrate that the FluIL-Z is completely safe to mice and was able
to induce the expression of high levels of IL-Z cytokine in the cell culture supernatant. In
mice infected with the construct, the IL-Z cytokine peak occurs in 24h and 48h in the lungs
and bronchoalveolar lavage, respectively. In addition, mice co-infected with wild-type virus
and recombinant virus showed better recovery from the disease and mortality is lower in this
group. Finally, FluIL-Z conferred long-term heterosubtypic protection to animals previously
immunized and challenged after 30 and 75 days with an influenza virus of another subtype.
Conclusion: In conclusion, our results suggest that FluIL-Z is a promising tool and may
support the development of new and more effective immunization strategies against influenza
in the future.
Keywords: Influenza vaccines; Recombinant viruses; Reverse genetics
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BIO.01 - Initial assays for the characterization of a biosimilar anti-PD-1
monoclonal antibody to Nivolumab
Michael Bernardes Ramos1*; Ana Paula Dinis Ano Bom1; Renata Chagas Bastos1; Anna Erika
Vieira de Araujo1; Aline de Almeida Oliveira1; Patricia Cristina da Costa Neves1; Haroldo Cid da
Silva Júnior1.
1Fiocruz/Bio-Manguinhos.
Introduction: According to the World Health Organization (WHO), cancer is the second leading
cause of death in world’s population. In Brazil, it’s expected the occurrence of 600.000 new cases for
year for the biennium 2018-2019. The immune system acts controlling and eradicating the disease.
However, in malignancy scenario, several mechanisms of immune suppression may be present,
reducing the antitumor immunity of the host. Thus, antibody therapy against immunological
checkpoints, such as programmed cell death 1 (PD-1), has been shown to be successful in reversing
immunosuppression. Biosimilars are biological medicines that have the same safety and efficacy as
reference medicines. The substitution of reference products for biosimilars may increase patients’
access to these drugs as well as reduce public health expenditures.
Objective: Characterize a biosimilar anti-PD-1 monoclonal antibody to Nivolumab (OPDIVO ™)
Methodology: Anti-PD-1 antibody has been obtained by recombinant DNA technology using
the Expi293F expression system. After its purification, the physico-chemical characterization
has been continued using the fluorimetry, circular dichroism, isoelectric focusing and size
exclusion chromatography assays. ELISA and Western blotting assessed binding capacity to
the target. In addition, flow cytometry assays were performed to validate their binding to the
PD-1 receptor anchored in the cell membrane. The reference antibody was subjected to the
same assays to allow comparability parameters.
Results: At fluorescence spectra, the maximum peak observed was approximately 342 nm for
both, suggesting that there are no drastic conformational differences between the antibodies
and that conformation can be considered as native/enovelada. Circular dichroism spectra
suggest that both have the same content and have the same type of secondary structure in
beta sheet. The main electrophoretic band detected in the isoelectric focusing showed a pI
value of 8.61 for the two antibodies. Chromatographic profile’s observed in size exclusion
was very similar, a main peak and two other peaks were observed which may be associated
with the presence of aggregates in both. Anti-PD-1 bound specifically to the target receptor
adsorbed on plate, exhibiting OD values for PD-1 receptor binding similar to the values
observed to Nivolumab. In addition, using Anti-PD-1 antibody as the detection antibody for
PD1 adsorbed on nitrocellulose membrane, a band of approximately 37kDa was observed in
western blotting, suggesting that receptor recognition by the antibody may not depend on
conformation. Finally, it was visualized that the biosimilar antibody recognizes and binds to
the PD-1 receptor anchored in the cell membrane similarly to Nivolumab.
Conclusion: These results demonstrated that the biosimilar antibody obtained had physicochemical and target binding characteristics similar to the reference antibody. To assure the
functional similarity of the Anti-PD-1 antibody to Nivolumab, cellular and biological activity
assays will be performed in vivo.
Keywords: Anti-PD-1 antibody; Biosimilar; Nivolumab
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BIO.02 - Risk Assessment based approach to support the qualification of
equipment: a case study application on a mammalian cell bioreaction system
Miguel Angel de la O Herrera1*; Rodrigo Coelho Ventura Pinto1; Elezer Monte Blanco Lemes1;
Danilo Parmera1.
1Fiocruz/Bio-Manguinhos.
Introduction: The equipment qualification within the pharmaceutical industry, besides being
mandatory, is indispensable to verify that any equipment was designed, installed, and operates
to perform the expected function. However, high technological complexity of innovative and
customized systems makes it difficult to execute this task, requiring high human and financial
resources. To face this situation, a risk analysis based approach has been used to simplify the
qualification tests in key elements and critical functions within the system, resulting in the
optimization of resources and reduction of qualification time, which in some cases may take
years.
Objective: Optimize the qualification process of a Mammalian Cell Bioreaction System
through the application of an FMEA-HAZOP Integrated Risk Assessment Methodology
(FHRAM) that allows the identification of the most critical components and functions, the
level of detailing, and amount of the tests needed to perform the qualification.
Methodology: First, through a multidisciplinary consensus, it was possible to define the
approach, elements and procedure of application of the FHRAM. To identify the main operations
and functions of the Bioreaction System, each component was analyzed and subsequently
the FHRAM was applied. In the resulting risk report, actions and recommendations were
proposed aiming to mitigate the risk level in the most critical elements. These elements will be
used as basis to establish de qualification program of the Bioreaction System.
Results: Despite of the importance that each equipment has on the correct operation of the
system, it was determined that the bioreactors hold the most critical functions and operations.
Considering this, 9 critical functions were identified, being: (1) Supply of process gases;
(2) Supply of solutions; (3) Process Gas Filtration; (4) Filtration of Exhaust Gases; (5) Heat
Exchangers; (6) Medium Filtration; (7) CIP System; (8) Bioreactor tank; (9) Culture Transfer.
In each group, it was observed that variations of process parameters like temperature, pressure
and flow, represented the deviations classified as undesired, being with this characteristic
approximately 75% of the total deviations, the remaining deviations were classified as
acceptable, and no unacceptable deviations were identified. Finally, the capacity to detect
failures allowed prioritizing treatment of deviations regardless of the risk level.
Conclusion: The importance of reducing the costs and resources necessary to perform
equipment qualification is widely recognized within the pharmaceutical industry. After this
work was concluded, it was possible to reduce considerably the amount of tests to verify the
correct installation, operation and performance of the equipment by monitoring only the
most critical functions. Furthermore, it was easily observed that by establishing procedures
for instrument calibration and maintenance practices, the frequency of undesired events
decreases considerably and in some cases even was completely eradicated. Finally, it was
possible to establish response procedures in case of any potential failure is materialized.
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BIO.03 - Development, characterization and validation of interfering RNA
carrier liposomes for breast cancer treatment
Alice Sampaio Barreto da Rocha1*; Beatriz Ferreira de Carvalho Patricio2; Helvécio Vinícius
Antunes Rocha2; Bruno Vinícius da Conceição Souza1; Patrícia Cristina da Costa Neves1;
Natália Yoshihara3; Braúlio Archanjo3; Tatiana Martins Tilli4; Ana Paula Dinis Ano Bom1.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/Farmanguinhos;
3INMETRO;
4Fiocruz/CDTS.
Introduction: Breast cancer has the highest incidence and mortality rates among women
worldwide. Taking into account the adverse effects of current treatments, it is necessary to
minimize damages to patients and increase treatment specificity.
Objective: This project focuses on nanomedicine as an approach for cancer’s therapy through
the development of RNAi liposome carrier for target genes for breast cancer.
Methodology: Lipid film hydration methodology was used for liposomes’ development.
For this step, cationic formulation was developed. For physical-chemical characterization,
liposomes were submitted to dynamic light scattering (DLS), Zeta Potential and Transmission
Electron Microscopy techniques. We also performed stability tests: 1) Long term stability
Prolonged aging under storage at 4ºC for 1 month, 2) Resistance to centrifugation and 3)
Freeze-thawing at -18°C. For empty liposome cytotoxic’s test, tumoral lineages MCF-7
(human breast adenocarcinoma; luminal-A), MDA-MB-231 (human breast adenocarcinoma;
triple negative) and MFC-10A (human breast epithelial cell; non-tumoral) were used in
MTT assay and were evaluated at 24, 48 and 72 h intervals after treatment. After selection
of the formulation, we encapsulate the RNAi. The encapsulation efficiency was analyzed by
separating the unencapsulated RNAi by ultrafiltration and subsequent dosing of both samples
by absorbance at 260 nm using Nanodrop 1000.
Results: DLS charactetization shows particles sizing 100 to 120 nm, a polydispersity index
of 0.1 to 0.2 and positive potential of 50 mV to 70 mV for cationic liposomes. Micrograph’s
confirmed expected sizes of approximately 100 nm. These results corroborate the parameters
established in the literature. Liposomal stability test on aging of the sample under storage at
4°C showed no changes in size, PDI and zeta potential, as the liposome proved to be resistant
to centrifugations and freezing thawing at -18°C. Results indicates that empty liposome has no
effect into cell’s viability. The encapsulation efficiency analysis indicates a mean encapsulation
of 90%.
Conclusion: Based on this approach it’s expected: 1) Provide more stability and permanence of
RNAi in circulation, 2) Delivery of RNAi to tumor cells acting on translation blocking of breast
cancer target proteins. As a perspective, this study will also contribute to the establishment of
new studies focused on nanotechnology at Fiocruz.
Keywords: Breast cancer; Liposomes; RNAi
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BIO.04 - Linear B-cell epitopes on Zika virus´s Envelope protein: A rational
approach to determination of highly specific targets against Zika virus
Rodrigo Nunes Rodrigues da Silva1*; Fernando de Paiva Conte1; Silvia da Silva Fontes2; Patrícia
Cristina da Costa Neves1; Juan Camilo Sánchez-Arcila3; Luzia Maria de Oliveira Pinto3.
1Fiocruz/Bio-Manguinhos;
2UEZO - Centro Universitário Estadual da Zona Oeste;
3Fiocruz/IOC.
Introduction: Zika virus (ZIKV) is an arbovirus and belongs to the Flaviviridae family, like
the related dengue, yellow fever, West Nile, and Japanese encephalitis viruses. Although ZIKV
usually causes an asymptomatic or mildly symptomatic disease in infected adults, it can lead
to severe brain abnormalities in fetuses, who are infected in utero by vertical transmission
of the virus through the placenta, and is associated with serious neurological complications
such Guillain-Barre syndrome and meningoencephalitis. Despite this, there are no specific
treatments or vaccines against ZIKV. On this context, considering that the Envelope protein
of Flavivirus is essential to invasion of host cells and is the major target of neutralizing
antibodies, the identification of its immunogenic regions is a crucial step to the development
of immunotherapies based on monoclonal antibodies and novel vaccines.
Objective: The present study aimed to identify non-conserved B-cell epitopes on ZIKV’s
Envelope protein, which could be applied in novel vaccine formulations and development of
monoclonal antibodies to immunotherapies against ZIKA.
Methodology: The combination of three prediction algorithms (BepiPred 1.0, BepiPred 2.0, EMINI
Surface Accessibility Prediction) was used to predict linear B-cell epitopes on entire sequence of
ZIKV Envelope protein. To evaluate the conservation degree of predicted epitopes, we aligned its
sequences to Envelope proteins of other arbovirus and compared the similarity among them, using
BioEdit Sequence Alignments Editor. Finally, for non-conserved sequences, specific epitopes were
considered and synthetized as linear peptides and tested by their reactivity against samples from
patients infected by ZIKV (n=21) and patients infected by Dengue virus in 2007 or 2008 (n=17),
who never presented Zika episodes. Finally, to experimentally validate the predicted epitopes; we
compared the magnitude of response against each epitope between ZIKV and Dengue patients.
Results: Firstly, we predicted three linear B-cell epitopes on Domain-III (E4, E5, E6) of Envelope
protein, the main region target of neutralizing antibodies, two epitopes on Domain-II (E1, E3) and one
in Domain-I (E2). Interestingly, epitopes located on Domain II were conserved epitopes, presenting
more than 50% of similarity with Flavivirus. Based on the low conservation degree (similarity <50%),
the epitopes located on Domain-III (E4, E5 and E6) and epitope located on Domain-I (E2) were
selected to experimental validation. Remarkably, against all selected epitopes (E2, E4, E5 and E6),
we observed responder individuals, which presented reactivity values higher than double of Dengue
patients value. Moreover, the optical densities against epitopes E2, E4 and E5 were statistically higher
in Zika patients than in Dengue patients (p=0.037, p=0.037 and p=0.004, respectively).
Conclusion: Our study allowed the identification of four promising linear B-cell epitopes on
ZIKV’s Envelope protein, which were non-conserved among Flavivirus and could be applied in the
development of novel vaccines and monoclonal antibodies to immunotherapies against Zika virus.
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BIO.05 - Evaluation of the in vitro biological activity of biosimilar and biobetter
versions of rituximab developed in Bio-Manguinhos for lymphoma treatment
Ana Beatriz Teixeira Frederico1*; Maria da Glória Martins Teixeira1; Eneida Almeida Santos1;
Luciana Rodrigues Carvalho Barros2; Mariana Saldanha Viegas Duarte2; Martín Hernán
Bonamino2; Aline Almeida Oliveira1.
1Fiocruz/Bio-Manguinhos;
2INCa.
Introduction: Monoclonal antibodies (mAbs) have revolutionized cancer treatment since
the approval of Rituximab for non-Hodgkin’s lymphoma (NHL). New anti-CD20 antibodies
have been developed, including biosimilars and biobetters. Biosimilars are mAbs that have
the same amino acid sequence as the reference mAb (commercial therapeutic product) but
are produced by other manufacturing processes. Biobetters have the same target epitope as
the reference mAb, however they do have some structural modifications to make it better
than the reference mAb. Since many patients do not respond to treatment with anti-CD20
antibodies, biobetters appear as a valid alternative for the treatment of NHL. The main mode
of action of these anti CD20 mAbs is through Antibody-Dependent Cellular Citotoxicity
(ADCC), involving the activation of Natural Killers (NK) cells. These cells can act through the
interaction of receptors such as NKG2D with its ligands (NKG2DL) found on the surface of
target cells. Our group proposes the development of a biosimilar of rituximab and the creation
of a biobetter antibodies based on the addition of an NKG2D ligand to the mAb structure.
Objective: This work aims to evaluate the biosimilar and biobetters of rituximab developed in BioManguinhos regarding their ability to bind to the CD20 antigen and the in vitro biological activity.
Methodology: Through flow cytometry assays it was possible to analyze the binding properties
of the constructs to the CD20 antigen on the surface of leukemia cells (K562 CD20+) and
the presence of NKG2DL in the constructs. Potential ADCC and CDC were evaluated using
the CytoTox96 kit, a non-radioactive cytotoxicity colorimetric assay capable of measuring the
lactate dehydrogenase in the medium, and NK cells expanded in vitro as effector cells.
Results: Flow cytometry assays have demonstrated that the constructs produced in BioManguinhos are capable of binding to CD20+ cells and that NKG2DLs are present in the
biobetters constructs. ADCC and CDC assays demonstrated that the presence of NKG2DLs in the
constructs improved the in vitro biological activity of the mAb, evidencing a higher percentage of
cell lysis of the biobetter when compared to the biosimilar and rituximab (MabThera) antibodies.
Conclusion: The conclusion is that the antibodies developed are capable of binding to CD20
expressing cells and the biobetters presented improved biological activity in vitro when compared to
the biosimilar and reference rituximab, suggesting that the addition of the NK-cell ligand to the antiCD20 mAb may enhance the therapeutic efficacy of rituximab and other therapeutic antibodies. To
reinforce this hypothesis, we have established an in vivo model consisting in xenografts of CD20+
the human lymphoma cell line (RAJI) in immunodeficient mice. The immunodeficient animals
will be treated with primary human NK cells and/or the mAbs of interest to evaluate the in vivo
enhancing function of the new conformations of the anti CD20 mAbs.
Keywords: Monoclonal antibody; Anti-CD20; Biological activity
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BIO.06 - Identification of breast cancer neoantigens using in silico
methodologies
Nina Valério Barreira1*; Rodrigo Nunes Rodrigues da Silva1; Tatiana Martins Tilli2; Patrícia
Cristina da Costa Neves1.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/CDTS.
Introduction: Cancer is a group of diseases that involve abnormal cell growth, with potential
to invade and spread to other parts of the body forming secondary tumors, called metastasis.
Neoplasms are the main cause of death in the world, mainly due to the metastasis. In Brazil,
there are more than 600.000 new cases in 2018, and breast cancer is the most frequent among
Brazilian women. The most promising therapies, at the time, to combat this disease are
immunotherapies, which deal with the manipulation of the immune system to better respond
against the tumor and eliminate it. Some metastatic cancers, such as breast cancer, are poorly
immunogenic and therefore difficult to eradicate. However, specific mutations in tumor
proteins can be considered as targets for cancer immunotherapy, since it could be recognized
as neoantigens by host T cells, allowing the development of therapeutic vaccines.
Objective: The aim of this work is to develop an in silico strategy to identify tumor neoantigens
in invasive and noninvasive models of mouse breast tumors, in order to obtain a proof of
principle for the use of this methodology in the identification of human epitopes.
Methodology: Metastatic (4T1) and non-metastatic (67NR and 168 FARN) mouse lineages
were used as models for this study. First, data of RNA seq of these three lineages were selected
in one study through the GEO database (NCBI). Using these data, we have selected all genes
overexpressed in 4T1 lineage in comparison to the non-metastatic lineages. In order to have
data from mutated proteins in 4T1 tumor, we have used the study “Mutated tumor alleles
are expressed according to their DNA frequency”, which identified mutated genes in these
cells. So, we combined the data of overexpression with mutations and, based on the proteins
selected, we have performed in silico prediction of T cells epitopes using NetPanMHC and
IEDB softwares.
Results: For prediction at IEDB site, we obtained 14 possible epitopes generated from 11 over
expressed genes when 4T1 is compared to 67NR lineage and 9 epitopes generated from 8 genes
in the comparison between 4T1 and 168FARN. From the NetPanMHC site, only MHC class
1 predictions were made due to the restriction of the site, resulting in 7 epitopes from 5 genes
comparing 4T1 and 67NR lineages. As a final result, we have identified 22 possible epitopes in
total, generated from 18 genes, 13 of which were MHC Class 2 and 9 of MHC Class 1.
Conclusion: In this work, it was possible to develop a usefull in silico tool to identify neoantigens
from tumors. To identify these neoantigens is important to make them a possible target of
the immune system through a much more efficient treatment, once they could be tested in
formulations of therapeutic vaccines.
Keywords: neoantigens; breast cancer; bioinformatics
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BIO.07 - Anti-Acinetobacter baumannii monoclonal antibody as a potential
immunological tool
Anna Erika Vieira de Araujo1*; Milena Mouta Verdan França Carvalho1; Fernando de Paiva Conte1;
Marcia Arissawa1; Ana Paula D’Alincourt Carvalho-Assef2; Jose Procopio Moreno Senna1.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/IOC.
Introduction: Acinetobacter baumannii is an important opportunistic pathogen, with
high incidence in intensive care units, mainly affecting immunocompromised patients.
The increasing resistance to β-lactam antibiotics, especially to carbapenems, complicates
the treatment and raises the need for novel therapy approaches, such as immunotherapies.
Development of monoclonal antibodies (mAbs) against multi-drug resistant bacteria is well
established in the literature. However, their true potential has not been fully tapped. In general,
mAbs present high pathogen specificity, favorable pharmacokinetics with great versatility,
allowing their use to not only immunotherapies but also in immunodiagnostics.
Objective: Regarding the multi-drug resistance problematic, this study aims to develop an
anti-A. baumannii monoclonal antibody.
Methodology: First, three female BALB/c mice were immunized intraperitoneally with 25µg of a
recombinant A. baumannii protein and Freund’s adjuvant every 2 weeks. Mouse splenocytes were
then isolated after the fourth immunization, fused with SP2/0 murine myeloma cells to obtain
hybridomas and ELISA was used for screening. Briefly, 5 µg/mL of recombinant protein in 50 mM
carbonate-bicarbonate buffer was used as the coating agent, followed by incubation with hybridoma
supernatants. Preimmune mice sera were used as negative controls, and binding of antibodies to the
recombinant protein was detected by goat anti-mouse IgG-peroxidase conjugates. TMB was used
as substrate and reading was performed with absorbance at 450nm. Hybridomas that produced
positively bound antibodies were cloned with limiting dilution and grown in DMEM FBS 20%/HT
medium. Isotypes of the mAbs were determined using Pierce® rapid isotyping kits and western blot
assays demonstrated mAb recognition to A. baumannii proteins.
Results: Only one of the three animals generated stable antibody-producing hybridomas. From
these cells, the ones with ELISA absorbance values higher than 2.0 were selected for cloning.
Hence, 9 polyclonal hybridomas were cloned, where six were recloned in a way to guarantee
their stability. All presented themselves as IgG1 subtype, except one (NG4) that had IgG2a
isotype. In the western blot assays, it was observed antibody recognition for the recombinant
protein in all, except one, of the tested supernatants. In contrast, eight supernatants were
tested against A. baumannii lysate proteins. From these, two showed no recognition, while
four presented a discrete binding to one protein in the bacterial lysate, and two demonstrated
excellent antigenic recognition to a single protein of A. baumannii.
Conclusion: Data together demonstrate that it was possible to obtain antibody-producing hibridomas
that recognizes the target protein of A. baumannii, whether in the recombinant or the native form.
These antibodies may have a potential use in therapy or diagnostics, but it all depends on how the
antibody interacts with its target. Therefore, more screening and characterization tests are necessary
until the complete establishment of these as effective anti-A. baumannii monoclonal antibodies.
Keywords: Acinetobacter baumannii; monoclonal antibody; immunotherapies
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BIO.08 - Improving the autocleavage performance of human L-asparaginase:
a novel solution to overcome the challenges of leukemia treatment
Stephanie Bath de Morais1*; Tatiana de Arruda Campos Brasil de Souza1.
1Fiocruz - Paraná.
Introduction: Besides its serious side effects, bacterial L-asparaginases have been a vital
component of acute lymphoblastic leukemia therapy for over 40 years. Treatment efficiency
relies on ability of bacterial L-asparaginases in depleting plasma asparagine, that are essential
for tumor progression. Nowadays, three asparaginases are used in therapy: native and a
PEGylated form of L-asparaginase II from Escherichia coli, and L-asparaginase from Erwinia
chrysanthemi. The E. coli L-asparaginase can lead to clinical hypersensitivity reactions in
up to 60% of patients and/or trigger several toxic reactions. Although the use of Erwinia
chrysanthemi L-asparaginase is associated with lower occurrence of side effects, this enzyme
is less stable, which increases injections frequency. The great progress of therapeutic use of
human L-asparaginase would be to decrease toxicity and immunogenicity; however human
L-asparaginase needs to undergo activation through an autocleavage step, which was shown to
be a low efficiency process in vitro, reducing enzyme activity and hindering its therapeutic use.
Objective: Producing an engineered human L-asparaginase with improved ability of in vitro
autocleavage
Methodology: Structural analysis of human L-asparaginases structures (PDB 4O0C, 4OSX and
4OSY) investigated the determinants of autocleavage step. In silico approaches simulated potentiality
of proposed mutants. Wild-type and modified enzymes were cloned, expressed as recombinant and
purified by chromatographic methods. SDS-PAGE and western blot assay detected cleaved enzymes.
Biochemical assays measured L-asparaginase activity. Those experimental procedure together with in
vivo assays comprise pre-clinical studies that will provide the chemotherapeutic efficiency.
Results: Structure and in silico analysis indicated that the modification of residues comprising
the conserved glycine-rich loop seemed advantageous. SDS-PAGE and western blot confirmed
the higher rate of cleavage in the glycine-rich loop mutant enzyme. Mutant presented catalytic
efficiency 40 times higher (kcat 21.9±0.6 s-1) in comparison with wild-type enzyme (kcat
0.5±0.2 s-1). We observed for the first-time significantly high rates of human L-asparaginase
autoprocessing and L-asparaginase activity in vitro without external accelerators once all
information for activation is contained in the mutant protein sequence. This original invention
is deposited (BR1020180010336). Mutant human L-asparaginase still presents lower activity
than the first choice L-asparaginase in leukemia treatment (E. coli L-asparaginase, kcat 49,35
s-1
). However, this clinical disadvantage might be overcome by enhancing the dose with human
enzyme. The non-immunogenic behavior of human L-asparaginase together with its high
specificity to asparagine and absence of glutaminase activity allowed higher doses in treatment
without the toxic and hypersensitivity effects observed with non-human L-asparaginases.
Conclusion: This work presented the production of engineered human L-asparaginase with
improved autocleavage and higher L-asparaginase activity, which is novel and would allow
deeper mechanistic understanding of autocleavage step. The use of human L-asparaginase
in leukemia treatment has several clinical advantages, wherein the production of a human
L-asparaginase with improved autocleavage is the first step to make it true.
Keywords: L-asparaginase; acute lymphoblastic leukemia; protein engineering
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BIO.09 - Purification and evaluation of antifungal properties of lectin-Fc
proteins against Aspergillus fumigatus
Claudia Rodríguez-de la Noval1*; Marina da Silva Ferreira1; Diego de Souza Gonçalves1; Yasmin
Aurora Vieira Braga2; Rodrigo Tinoco Figueiredo2; Leonardo Nimrichter1; Allan J. Guimarães3.
1UFRJ - Universidade Federal do Rio de Janeiro;
2UFRJ/ICB;
3UFF - Universidade Federal Fluminense.
Introduction: Fungal diseases have emerged as significant cause of human morbidity and
mortality, particularly in the setting of immunocompromised individuals. Currently, the number
of cases of severe and usually fatal mycosis, such as aspergillosis caused by Aspergillus fumigatus,
has increased exponentially, along with fungal resistance to antifungals. Therefore, it is necessary
to investigate and develop new therapeutic options. Passive immunization, which historically
is not correlated to resistance, is an excellent alternative to eliminate fungal infections, mainly
targeting surface structures common to all fungi; for example, chitin and β-glucan, which
are essential components of fungal cell walls. However, these polysaccharides are poorly
immunogenic. To overcome this drawback, our group has developed and characterized lectinFc chimeras (WGA-Fc (IgG2a) and dectin-Fc (IgG2a and IgG2b)), based on the recognized
affinity of WGA (wheat germ agglutinin) and dectin-1 against chitin and β-glucan, respectively.
The chimeric proteins were expressed, characterized and evaluated in vitro and in vivo against
Candida albicans, Cryptococcus neoformans and Histoplasma capsulatum.
Objective: The aim of this work is the purification and multifactorial evaluation of the
antifungal properties of these lectin-Fc-proteins against A. fumigatus.
Methodology: Immunogenic assays analyzes were performed to analyze the binding of the
chimeras to the surface of the conidia. Next, the effect of the lectin-Fc proteins on fungal
growth and complement activation was evaluated. Phagocytosis and intracellular viability
assays were also performed using bone marrow-derived macrophages.
Results: First, the binding of the chimeras to the surface of the conidia was confirmed; and
dectin-Fc (IgG2b) displayed the highest binding. Incubation of the chimeras with the conidia
during 7 and 9 hours resulted in inhibition of fungal growth, related to controls. A higher
binding of complement proteins to the surface of opsonized conidia with lectin-Fc proteins was
also observed when pre-treated fungal cells were incubated with mouse serum. The increase
of the deposition of the complement proteins on the surface of the fungus also resulted in the
fungus death. Phagocytosis and fungal cell viability assays showed augmentation in effector
functions of macrophages in the presence of the chimeras. Pre-treatment of the conidia
with the fusion proteins increased the phagocytosis by the macrophages when compared
to the control; whereas only dectin-Fc (IgG2a) showed higher percentages of adhesion and
association. In addition, there was a reduction of intracellular fungal viability when the conidia
were previously treated with the lectin-Fcs, in comparison to the controls.
Conclusion: WGA-Fc and dectin-Fc proteins could display excellent broad spectrum antifungal
activity, damaging directly cell walls structures or making conidia more susceptible to the
clinically used antifungal drugs. Their evaluation in the defense against A. fumigatus will allow
the development of new therapeutic products for individuals belonging to risk groups.
Keywords: lectin-Fc; Aspergillus; mycosis
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BIO.10 - Genetic algorithm for deimmunization of Escherichia coli
L-asparaginase
Raphael Trevizani1*.
1Fiocruz - Fundação Oswaldo Cruz.
Introduction: L-asparaginase is a heterologous enzyme expressed in Escherichia coli and used
in leukemya therapy that triggers an immune response due to the presence of linear T-cell
epitopes within the protein sequence. This results in the sustained production of antibodies
that causes hypersensitivity problems and in the neutralization of the therapeutic effect. To
diminish the potential immunogenicity, the protein can be subject to a process of epitope
deletion via genetic manipulation of key MHC-high-binding residues. As an exhaustive
evaluation of the mutants is prohibitive for experimental scientist because the number of
variants is too big, in silico tools can be used to diminish the search space.
Objective: This work aimed to use in silico tools to propose deimmunized variants of E.coli
L-asparaginase via manipulation of key aminoacids in the protein sequence.
Methodology: Linear epitopes were mapped and scored with the TEPITOPE predictor. The
score given by TEPITOPE is used as an indication of the likelihood of protein immunogenicity.
A genetic algorithm was used to evolve and evaluate the best variants of a deimmunized
L-asparaginase. The initial population of the genetic algorithm consists of a set of 30 identical
proteins, and in each generation, random residues of the epitopes are substituted by a set of
selected aminoacids. In each generation, two proteins are randomly chosen and a crossover
operation is performed, creating two new mutants. The mutants with the highest immune
score are eliminated from the population, which allows the mutations that diminish the
immune score to accumulate in the best proteins. As every mutation inserted has the potential
to compromise the structural stability of the protein, for each mutant generated the folding dG
is estimated using the software FoldX. The folding dG must not differ in 0.5 kcal/mol when
compared to the native, otherwise, the mutant is eliminated because it is considered unstable.
The preferred mutants have the lowest immunogenicity possible with the fewest number of
mutations. A Pareto approach is used to narrow the set of variants to those that represent the
best trade-off between immunogenicity and number of mutations.
Results: In this work, a genetic algorithm was used to generate deimmunized variants of
E.coli L-asparaginase. Among the 51216 mutants evaluated, 14 represented the best tradeoff between immunogenicity and low number of mutations. The genetic algorithm proposed
was successfully used to redesign the immunogenic regions of the therapeutic L-asparaginase
and generated variants predicted to outperform previous experimental efforts. This confirms
the capacity of the algorithm to generate tens of thousands of unique mutants of therapeutic
interest.
Conclusion: Protein engineering is an invaluable tool to improve the therapeutic importance
and circumvent the immunogenicity of commercial L-asparaginase for an improved, patientstailored therapy.
Keywords: L-asparaginase; Deimmunization; Therapeutic proteins
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BIO.11 - Establishment and evaluation of a transient expression method in
Expi293F system for Fab monoclonal antibody fragment production
Felipe Rodrigues Semcovici Ramos1*; Anna Erika Vieira de Araújo1; Haroldo Cid da Silva
Júnior1; José Procópio Moreno Senna1.
1Fiocruz/Bio-Manguinhos.
Introduction: Monoclonal antibodies and their fragments produced by recombinant DNA
technology represent a group of immunobiologicals with varied applications in immunotherapy
and as a tool for immunodiagnostics assays development. Expression of these proteins require
efficient cell culture systems that ensure agility in protein synthesis, acceptable benefit-cost
ratios, high yields and expression of functional proteins for the desired applications.
Objective: The study objective was to establish a method for transient expression of Fab monoclonal
antibodies fragments in eukaryotes cell cultures (Expi293F system), in order to attend strategic
demands for implementation of a recombinant antibody fragments expression platform.
Methodology: The genetic constructs required for the expression of the Fab light and Fd chains
monomers were produced by amplifying the respective coding regions, digesting them and
ligating the inserts to pCI-neo and pCDNA3.4 plasmid vectors. The selection of the recombinant
clones was performed in E. coli cells, with subsequent restriction enzymes digestion to analyze
the correct orientation of the inserts. HEK293 cells were grown in suspension at 37 °C, 120 RPM,
8% CO2 and transfected with the recombinant constructs by using liposomal vesicles as DNA
carrier. After transfection, the cell cultures were followed during seven days to assess the kinetics
of cell growth and viability. Supernatant aliquots were daily taken to analyze Fab expression by
Western Blot (WB) and SDS-PAGE in non-reducing conditions. Fab fragment quantification was
conducted by immunoenzymatic assay specific design for Fab capture.
Results: The light and Fd genetic sequences amplification and cloning process allowed to
obtain four recombinant genetic constructs with correct orientation of the inserts into the
expression vectors. The cell growth and viability kinetics assay demonstrated similar profiles
for the cell cultures transfected with the genetic constructs in both expression vectors tested.
The WB analysis indicated a gradual increase on the intensity of the Fab band along cell culture
cultivation. In SDS-PAGE analysis, a visual difference on the Fab band was observed between
the supernatant samples, with higher intensity of the bands in the samples collected from the
cell cultures transfected with the genetic constructs in pCDNA3.4 vector. ELISA quantification
demonstrated Fab expression 2000 times higher in cell cultures transfected with the genetic
constructs in pCDNA3.4 vector, resulting in final protein levels of 0,8 mg/mL.
Conclusion: The experimental data collected from this study identified the suitability of the
Expi293F system as a plataform for expression of recombinant antibody fragments. Fab levels
obtained with the genetic constructs in pCDNA3.4 vector were higher than those described in
the literature for expression in HEK cells. Furthermore, the registered expression levels were
higher than other systems usually applied for expression of recombinant antibody fragments.
Therefore, this model can be employed to meet pre-clinical research and development demands
for these types of biomolecules.
Keywords: Fab monoclonal antibody fragment; recombinant protein transient expression; Expi293F system
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BIO.12 - In silico directed evolution in antibody engineering: a promising
approach to improvement antitumor biopharmaceuticals.
Thiago Santos Chaves1*; Beatriz Chaves2; Fernando de Paiva Conte1; Rodrigo Nunes Rodrigues
da Silva1; Patrícia Cristina da Costa Neves1.
1Fiocruz/Bio-Manguinhos;
2Fiocruz - Fundação Oswaldo Cruz.
Introduction: The successful introduction of antibody-based immunotherapies into the arsenal
of treatments for cancer patients has been reinvigorated by antibody engineering technology. New
antitumor strategies include enhancement of T-cell responses provided by monoclonal antibody
activation of costimulatory molecules present on T-cell surface. OX40, a member of the TNF receptor
superfamily (TNRFS4), is a key T-cell costimulator and a promising cancer immunotherapy target.
Currently, several pharmaceutical companies have invested in clinical studies using mAb anti-OX40
for cancer and/or autoimmune treatment. In this context, in silico antibodies engineering emerges
as a promising approach to develop novel biopharmaceuticals with improved specificity and affinity.
Objective: To develop an in silico strategy for novel biopharmaceutical development, using
OX40 mAb as a model.
Methodology: Heavy and light chain amino acid sequences of anti-OX40 antibody were
obtained from a patent prospection in the Integrity database (patent number: WO2018/178074).
The human-scFv (single-chain variable fragment) model was constructed by comparative
molecular modeling through the Modeller software. Predicted model quality was evaluated
using Molprobity and Verify3D servers. ScFv model was subjected to molecular docking against
the OX40 structure (PDB: 2HEV) on Cluspro server. The best complex according to Cluspro
parameters was submitted to Robetta Alanine Scanning server to identify hotspots. Point
mutations were defined using DUET server and performed on specific amino acids in order to
increase the interaction and stability of the complex. Thereafter, a new molecular docking with
mutated scFv’s was performed in order to compare the results before and after the mutations.
Results: Anti-OX40 antibody was constructed by comparative modeling using as model PDB
archive 6EHY that presented 84% amino acids sequence homology. An initial docking was
performed. The scFv+OX40 complex was submitted to alanine scanning server. Seven important
hotspots for the complex stability were identified in the scFv CDR’s (complementarity determining
region). Besides these, four possible mutation points in the CDR’s were also identified. The choice
of amino acids substitute was performed on the DUET server. Three substitutions were inferred
as possibly being able to increase the complex stability (SER>ASP, SER>MET, ASP>LEU). This
step originated seven variants of scFv. After a new docking with all possible mutants scFv’s, it was
possible to observe an increase in predicted complex interaction in 4 of 7 models tested, according
to the parameters defined by the Cluspro server (members and weighted score). In the best result,
with only one amino acid mutation, it was observed an increase in the Cluspro score from 124 to
249 members and, from -309,9 to -355,1 (Weighted Score) when compared to native molecule.
Conclusion: The proposed workflow resulted in improved predicted antibodies that showed
increased in silico stability and better interaction with its correlated antigen, when compared to
native molecule. In silico methods emerge as a promising approaches for antibodies rational design.
Keywords: cancer; monoclonal antibody; bioinformatics
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BIO.13 - Computational insights into the molecular interactions of anti
-PD1/anti-DLL1 dual antibodies
Aline de Oliveira Albuquerque1*; João Hermínio Martins da Silva2.
1UFCe - Universidade Federal do Ceará;
2Fiocruz Ceará.
Introduction: Cancer is the name used to characterize a heterogeneous group of disorders marked
by cells that do not respond to normal controls of division. Conventional therapies to treat such
disorders, such as chemotherapy, are not targeted and have deleterious effects on healthy cells.
Immunotherapy emerges as an alternative, having the potential to be a more specific treatment,
where T cells have been the focus in the therapeutic manipulation of the endogenous antitumor
immunity. Its activation is dependent on a balance between stimulatory and costimulatory signals,
called immunological checkpoints. Pidilizumab is a bispecific monoclonal antibody (mAb) that
binds to the PD-1 checkpoint receptor, enhancing the endogenous antitumor activity, and to the
Notch ligand DLL1, thus inducing the transcription of genes directly correlated with Notch1 in
lymphocytes, and could function as a tumor suppressor. Very little is yet known about how the
interactions between such proteins are established.
Objective: Obtain the structure of scFv-like (“single-chain variable fragment”) antibody
fragments from the Pidilizumab mAb, and analyze the binding modes of these models with
their PD1 and DLL1 ligands.
Methodology: To obtain the scFv structure, computational modeling of the light and heavy
chains was performed with Modeller v. 9.20, using as template the three-dimensional structures
of proteins that are deposited in the Brookhaven Protein Data Bank (PDB) which obtained
greater similarity to the sequence submitted for analysis by BLAST. The models generated were
evaluated according to the DOPE score and to the Modeller objective function. Three flexible
ligand peptides of 10, 12 and 15 aminoacid residues, respectively, were added to connect the
light and heavy chains. These models were submitted to Procheck and Molprobity in order to
validate and to Coot to refine the structure.
For the analysis of the binding modes, the structures for DLL1 and PD1 were obtained from
the PDB and used in the molecular docking, performed with the SnugDock program, from
the RosettaAntibody package. The structures were grouped according to their RMSD and
evaluated from the score generated by the program. The complexes were submitted to the
PDBePISA server in order to find polar interactions at the interface between the proteins.
Results: Three-dimensional models for the variable fragments of the light and heavy chains
were obtained. The addition of the three linkers resulted in a total of three different models,
which after being refined were used in the molecular docking with PD1 and DLL1. Therefore,
six complexes were obtained and the interactions between the proteins were analyzed.
Conclusion: It was possible, through the use of computational tools, to obtain 3 scFv models
based on Pidilizumab, as well as obtaining the complexes between them and their two antigens,
giving a better understanding of how the interactions that allow the complexes formation are
established.
Keywords: Immunotherapy; Cancer; Pidilizumab
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BIO.14 - Construction, by rational design, and initial characterization of
affinity mutants of Rituximab fragment antibody
Larissa Queiroz Pontes1*; Marcus Rafael Lobo Bezerra1; Marcela Helena Gambim Fonseca2;
Marcos Roberto Lourenzoni2; Gilvan Pessoa Furtado2.
1UFCe - Universidade Federal do Ceará;
2Fiocruz Ceará.
Introduction: Antibodies are glycoproteins, which consist of two types of domains light and
heavy chains, each of which is composed of variable and constant domains. Rituximab is a
monoclonal antibody used in the treatment of lymphomas and its mechanism of action is
based on the interaction of CD20 membrane protein, expressed on B lymphocytes, guiding
them to depletion. Single-chain fragments variable (scFv) are composed by the variable
domains of antibody heavy and light chains, linked by a flexible polypeptide, making them
easier to manipulate on protein engineering techniques, such as rational design, where amino
acids are chosen by in silico structural and energetic analysis and changed by site-directed
mutagenesis in order to set a better or new biological function.
Objective: Perform site-directed mutagenesis, based on structural and energetic features, on
the variable region of Rituximab, in order to increase its affinity to the CD20 epitope.
Methodology: Rituximab scFv mutants were obtained in vitro by site-directed mutagenesis
and their sequences confirmed. The bacterial expression of wide-type (wt) scFv and its
mutants was standardized to get soluble proteins. The strategy used accomplishes bacterial
strain SHUFFLE and pETSUMO vector on overnight expression at 19oC. These fragments
were confirmed by western blot (WB) nitrocellulose membrane, using 5% defatted milk on
overnight blockage (4oC), 1 μg of each protein and 1:5000 ratio to protein L-HRP. CD on
“far-UV” was accessed to obtain the structural secondary profile of scFv’s (wt and mutants)
using 250 μg/mL of proteins in phosphate buffer pH 7.0. A peptide-based ELISA was achieved
sensitizing the plate with 1 μg/well CD20-epitope peptide overnight at 4oC, using 150 μg/mL
of proteins and 1:1500 ratio of protein L-HRP at 1 hour each at room temperature.
Results: Five Rituximab’s scFv variants were constructed and expressed at soluble grade. WB
membrane revealed the presence of scFv fragments. CD analysis showed similar profiles
among the mutant and wt fragment, characterized by β-sheet secondary structure. Analysis
of ELISA confirmed the capacity of binding to immobilized biotinylated peptide of the CD20
epitope from all the fragments compared (wt and mutants scFv).
Conclusion: The results showed an efficient method of bacterial expression of soluble antibody
fragments, which were confirmed by WB. The secondary structure was confirmed by CD and
besides the mutations; they remained capable of binding to the epitope, based on ELISA assay.
This work avenues quantification affinity based on microscale thermophoresis of antibody
fragments, followed by construction of the scFv-Fc format, in order to study effector functions
of those fragments.
Keywords: Antibody engineering; Site-directed mutagenesis; Rituximab
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BIO.15 - Characterization of enzymatic activity and evaluation of cytotoxic
effect of a Bacillus subtilis L-asparaginase type II expressed in Escherichia coli
Ludmilla Freire Caetano1*; Ariany Lima Sousa Torres1; Davi Castro Gomes1; Marcela Helena
Gambim Fonseca2; Cláudia do Ó Pessoa1; Gilvan Pessoa Furtado2.
1Universidade Federal do Ceará (UFC);
2Fiocruz Ceará.
Introduction: Acute Lymphoid Leukemia is a cancer of blood cells, specifically lymphocytes, in
which leukemic lymphoblasts require free L-asparagine in plasma to proliferate. L-asparaginase
is a therapeutic enzyme that hydrolyses this amino acid, depleting its serum levels and,
consequently, inhibiting the proliferative potential of cells tumors. Currently, the main
formulations of asparaginase available are from Escherichia coli and Erwinia chrysanthemi,
however there are reports of hypersensitive reactions in many patients, probably associated
with the immunogenicity of enzyme. Therefore, it is important to search for other sources of
L-asparaginase II, which could present fewer side effects, in addition to obtaining a national
production of this biopharmaceutical.
Objective: Characterize a recombinant L-asparaginase II of Bacillus subtilis expressed
heterologously in E. coli, determining the influence of pH and temperature on its enzymatic
activity, its kinetic parameters and evaluate its cytotoxic effect in leukemic lymphoblastic cell
line.
Methodology: The ansZ gene from B. subtilis, which encodes an asparaginase II, was cloned in
pET28a vector and the heterologous expression in E. coli Rosetta occurred for 4 hours at 30oC,
using IPTG (0.5 mM) as inducer. Purification was performed using affinity chromatography
with immobilized nickel, and recombinant enzyme was eluted with buffer contain high
concentration of imidazole (250 mM). A colorimetric method based on Nessler reagent was
used for evaluation of enzymatic activity under different pHs (3.0 to 11.0) and temperatures
(20o and 90oC), as well as for determination of kinetic parameters. AlamarBlue® cytotoxicity
assay was performed with concentration ranges between 5 and 80 ug/mL of enzyme for 48
hours using culture of Raji cells.
Results: Heterologous L-asparaginase II of B. subtilis was expressed in soluble form and showed
maximum enzymatic activity at pH 7.0 and temperature of 50°C. Saturation of its active sites
was achieved with 4 μmol of L-asparagine, attaining Km of 1.427 mM and Vmax of 176.1
μmol/min/mg. About cytotoxicity, the treatment of Raji cells with B. subtilis L-asparaginase II
showed considerable cell death only at the highest concentrations tested (70 and 80 μg/mL).
Conclusion: The results indicated that the recombinant L-asparaginase II of B. subtilis
showed maximum activity bordering at physiological pH, and optimum temperature of 50°
C. When compared the kinetics values to the corresponding enzyme from E. coli, the Km of
L-asparaginase from B. subtilis is highest, that means lower affinity for substrate. This result
complements the findings on AlamarBlue® assays, in which only high concentrations of
recombinant enzyme presented cytotoxic action. Theses results open perspectives for protein
engineering studies, aiming to increase enzymatic affinity as well as its cytotoxicity.
Keywords: L-asparaginase; Acute Lymphoid Leukemia; Bacillus subtilis
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BIO.16 - Anti-CD19 CAR-T engineering through Molecular Dynamics
Simulation
Natália Fernandes Frota1; Marcella Torres Maia1; Alison de Sousa Rebouças1; Marcos Roberto
Lourenzoni2*.
1UFCe - Universidade Federal do Ceará;
2Fiocruz Ceará.
Introduction: Chimeric Antigen Receptors (CARs) are designed to be inserted in the
effector immune cells (T cells) membrane, conferring specificity to determined tumor cells.
These receptors consist of three portions: an ectodomain, a transmembrane domain and an
endodomain. The latter two are related to signal transduction and cytotoxic response. The
ectodomain is generally formed by a single chain fragment variable (scFv) that recognizes
a receptor on tumor cells, being responsible for the affinity and specificity to its antigen.
Molecular Dynamics (MD) was used to study the scFv-antigen interface to understand how
this interaction affects the CAR action. The antigen CD19 is a B cell receptor with no significant
homology to other known correlated proteins, so it is a perfect biomarker for lymphoma
diagnosis and then for CAR-mediated immunotherapy.
Objective: To build the scFv of an anti-CD19 antibody, to analyze through MD simulation
the complex scFv-CD19 structural stability in water and to determine energetic components
involved in the formation of the scFv-CD19 interface.
Methodology: The anti-CD19 scFv was built from crystallographic data (PDB 6AL5) containing
its VL and VH domains structures and from a built Whitlow linker (GSTSGSGKPGSGEGSTKG)
that connects these two antibody portions. The scFv was submitted to MD for 300 ns at
CHARMM36 force field with 25205 TIP3P water model, 310 K and physiological concentration
of 0.15 M (74 Na+ and 73 Cl-). Then, the scFv-CD19 complex (CD19 also obtained from
PDB 6AL5) was simulated for 300 ns at same MD parameters. The structural stability was
determined by Root Mean Square Deviation (RMSD). The Intermolecular Interaction
Potential (IIP), which is nonbonded Coulomb and Lennard-Jones interactions, between scFv
and CD19 residues was measured along the simulation. The Gromacs package 5.1.3 was used
during equilibration, molecular trajectory acquisition and analysis.
Results: The simulation time was enough to stabilize the scFv and CD19 structures in water.
The scFv achieves stability in water after 200 ns with a RMSD of 0.2 ± 0,02 nm, the VL and
VH domains are stable since the beginning of the simulation with the same RMSD of 0.09 ±
0,01 nm. As expected, the Whitlow linker RMSD is higher than VL and VH domains, due to
its majority composition of glycine and serine flexible residues. The CD19 structure achieves
stability after 100 ns with a RMSD of 0.44 ± 0,04 nm.
Conclusion: A stable scFv-CD19 complex was obtained, allowing us to identify the CD19
binding site and how structural and energetic components are involved in scFv-CD19
interaction. Therefore, it is expected to obtain an improved anti-CD19 CAR-T cell, that will be
tested in vitro and in vivo further on.
Keywords: CAR-T; CD19; Molecular Dynamics
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BIO.17 - Construction of a scFv library using directed evolution for rituximabbased therapies: using phage display towards antibody affinity maturation
Marcus Rafael Lobo Bezerra1*; Andrea Queiroz Maranhao2; Igor Cabral Studart1; Larissa
Queiroz Pontes1; Marcela Helena Gambim Fonseca3; Gilvan Pessoa Furtado3.
1UFCe - Universidade Federal do Ceará;
2UnB - Universidade de Brasília;
3Fiocruz Ceará.
Introduction: Rituximab is a monoclonal antibody used to treat diseases in which the
depletion of B cells might be beneficial, such as Non-Hodgkin Lymphoma and rheumatoid
arthritis. Rituximab’s mechanism of action is intrinsically linked to its capacity to interact with
the CD20 antigen, a membrane protein present on mature B cells, making protein engineering
strategies, such as directed evolution, an important tool for altering the antigen binding region
of this antibody, improving its affinity. Thereby, fragments such as scFv (single-chain fragment
variable) may be used, since they are small and less complex, but retain the amino acids that
compose the variable portion of antibodies, responsible for antigen recognition.
Objective: Construction of a library of rituximab’s scFv gene and its expression in filamentous
phage surface, aiming to mature the affinity of the antibody for the CD20 antigen by phage
display approach.
Methodology: The variability of the library was obtained through error-prone PCR (epPCR), in
which the components of the polymerase chain reaction were altered in order to insert random
mutations in the scFv DNA sequence. Different conditions were tested in order to provide desired
mutation rate. The randomly mutated sequences were cloned into pHEN2 vector, transformed into
E. coli to build the library and displayed on phage surface after co-infection with a helper phage
(VCSM13). The surface-expressing scFv phage particles were submitted to selection steps, based on
the interaction of the mutants to a synthetic peptide, corresponding to the native antibody’s epitope.
After two rounds of selection with increasing astringent conditions (successive washes to remove
non- and low-binding phages), sequences were submitted to DNA sequencing.
Results: The chosen epPCR condition included a 0.3mM MnCl2, 7mM MgCl2, 0.2mM dATP
and dGTP, and 1mM dCTP and dTTP, added to a standard reaction. The constructed library,
of 1.4 x 105 clones, was analyzed by DNA sequencing. Our library showed a DNA mutation
rate in the 726-bp sequence of 0.56% (±0.24) and 1.07% (±0.76) mutation rate at protein level
(242 aa), after analysis of twelve random sequences. The mutations were distributed along all
the sequence, including framework and CDR regions. All rounds had a phage input of 1010
PFU and 103 phage output.
Conclusion: The constructed library has enough size to perform affinity maturation
experiments, with moderate variability, with mutants with up to 6 mutations at protein level.
The resulting phages were submitted to PCR with scFv-specific primers and are currently under
sequencing analysis. It is expected that the selected scFvs harbor point mutations that may play
an important role in affinity maturation. If confirmed, it is possible to improve their therapeutic
potential and these mutants can be further exploited as innovative biopharmaceuticals with
different potential use, such as bispecific molecules and chimeric antigen receptors (CAR).
Keywords: Phage Display; Directed Evolution; scFv
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BIO.18 - Genomic integration as a way to stable high producers CHO cells
Rafael Luis Kessler1*; Alexandre Haruo Inoue1; Henrique Preti1; Mariana Serpeloni1; Monica
Visnieski Alcantara1; Fabricio Klerynton Marchini1; Marco Aurelio Krieger1.
1IBMP- Instituto de Biologia Molecular do Paraná.
Introduction: Therapeutic protein produced in mammal cells is a promissing market estimated
worldwide in US$ 500 by until 2020.
Objective: Our main goal was to develop a proprietary system to increase expression levels of
the gene of interest. This system was based in ExpiCHO-S cells genetic manipulation based
on Transposon integration, epigenetic expression regulation by insulators and fluorescent
gene reporter co-expression controlled by IRES (Internal Ribosome Enter Site), resulting in
bicystronic mRNA.
Methodology: This methodology is based on DNA genomic integration by sleeping beauty
transposase. Transfections were made with 25 µg of PEI (polyethylenimine) and 12,5 µg of
total DNA (75% of DNA of interest and 25% of transposase DNA) for a total of 107 cells. Two
days after, transfectants were selected by FACS, an antibiotic independent process, using GFP
as the reporter gene (controled by IRES). Two more sortings rounds were necessary to stablish
a 100% transfectant stable population. Cell culture supernatant was collected, and protein of
interest was analysed by Western blot and ELISA.
Results: After genomic integration by transposase, transgene expression was stable for more
than 20 cell passages and also after three consecutive freeze and thaw cicles. There was a clear
relationship between protein of interest expression level and GFP fluorescence level. Working
directly with FACS selected populations (without cell cloning) the range of protein expression
was about 0,5g/L in fed-batch bioreactors.
Conclusion: Since (i) transposase mediated genomic integration showed as a reliable method
to produce stable recombinant cells (without any selective pressure) and (ii) that the most
fluorescent cells are the higher producers, we are now optimizing a cloning protocol in order
to find the best balance between cell growth and protein expression and reach protein titers
higher than 1g/L in fed-batch bioreactors. We are currently improving these recombinant gene
expression system to produce any complex protein of interest in a CHO cell model and place
IBMP as a Biotechnology Reference Center.
Keywords: Therapeutic protein; CHO cell; Expression system
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BIO.19 - Development of a new molecular tool for antibody detection and
purification
Franciane Batista1; Leonardo Antonio Fernandes1; Lina Maria Salazar Echeverri1; Gustavo
Felippe da Silva1; Maria de Lourdes Borba Magalhães1*.
1Outros.
Introduction: Primary antibody detection and purification are crucial procedures in research,
diagnosis and therapeutics. Molecular tools currently available consist of secondary antibodies
as well as bacterial proteins such as Proteins A and G. Disadvantages of the current methods include complex and expensive production of secondary antibodies. In the case of Proteins A and
G, they either do not recognize all IgG isotypes or require acidic elution conditions for antibody
purification, which may lead to antibody denaturation. Recently, an IgG binding protein was discovered and its use to produce a chimeric protein fused to streptavidin, named YT1902, is of great impact to detect and purify IgGs, being an attractive strategy to overcome current limitations.
Objective: To develop a new molecular tool for primary antibody detection using chimeric
bacterial protein (YT1902) comprising of an IgG binding module linked to enzymatic probes.
To develop a chromatographic column for antibody purification using novel chimeric bacterial protein (YT1902).
Methodology: Coding gene of YT1902 protein (Trim21-Streptavidin) was purchased from
Genescript and cloned into pET15b(+) vector. The resultant recombinant vectors were
expressed into E. coli BL21 (DE3) PlysS and induced at 17 oC during 24 hours in the presence
of 0.01 mM IPTG. YT1902 was present in inclusion bodies and refolding was performed by
washing steps followed by aggregates dissolution with 6M Guanidine Hydrochloride. Refolding
was performed by dialysis followed by affinity purification using Ni-NTA resin.
Immunoassays. ELISA was performed by coating on 96 wells microtiters with serum from different animal species or purified IgGs. After blocking with 1% skim milk, HRP labeled YT1902
was used to detect immobilized IgGs. Western blotting analysis was performed using HRP of
Alkaline fosfatase labeled YT1902.
Results: We have produced chimeric proteins, using an IgG binding protein recently discovered (TRIM21) linked to streptavidin. TRIM21 is a cytosolic protein that binds all IgG isotypes
from many species. Bacterial expression, purification and refolding were successful. YT1902
was incubated with biotinylated HRP or alkaline phosphatase for immunoassays. ELISA, western blotting and immunohistochemistry experiments demonstrated that the chimeric protein
efficiently detected monoclonal and polyclonal antibodies from a wide range of species, including human, mouse, rat, dog, horse and bovine.Purification experiments are underway using
biotin agarose and immobilized YT1902 for antibody purification.
Conclusion: YT1902 is able to detect efficiently IgGs from a wide range of mammalian species.
The production costs of such proteins is considerable lower than current secondary antibody
production. IgG purification using this strategy, will likely be superior than Protein A or G,
since elution is not dependent on pH change, which often cause antibody denaturation.The
patent of the current invention has been deposited and will provide a great tool for antibody
detection and purification from Horse, Humans, Dogs, Pigs and Mice.
Keywords: antibody detection; antibody purification; immunoassays
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IVD.01 - Lessons learnt from the Plasmodium vivax MSP1 towards malaria
control and elimination efforts
Paulo Afonso Nogueira1*; Elizangela Farias2.
1FIOCRUZ-ILMD;
2UFAM.
Introduction: Due to unique biological features, the Plasmodium vivax enhanced its ability
to survive and propagate further transmission. The efforts toward malaria control to eradication of the disease should pass through identification of vivax relapses and asymptomatic
malaria infections.
Objective: Amongst lessons learnt from studies with the Plasmodium vivax MSP1, we could
design two novel approaches to be used as diagnostic tools that aim at reducing transmission.
Methodology: The quantification and genotyping of parasite based on MSP1 haplotypes using
the new generation sequencing and comparison with a haplotype-specific serology against a
broad set of Block 2 PvMSP1 peptides. The humoral response based on isotype, subclass and
avidity profiles against a set of recombinant proteins PvMSP1, such as MSP1-19, N-terminal
PvMSP1 and set of Block 2 PvMSP1 variants.
Results: In case of vivax relapse, we developed a methodology to quantify haplotype MSP1 by
new generation sequencing and comparing with a haplotype-specific serology against a broad
set of peptides to estimate if the haplotype might be originated from hypnozoites. This concept
proof needed to be compared with gold-standard microsatellite protocols during a cohort
of six months to be used as molecular diagnostic tool especially to evaluate hipnozoiticidal
therapies. Moreover, the potential of serologic profiles (isotype, subclass and avidity) against
different domains of MSP1 to detect asymptomatic malaria infections.
Conclusion: Our lessons learnt from the PvMSP1 ensure us to provide an adequate insight into
the epidemiology of malaria to aid elimination efforts.
Keywords: Plasmodium vivax; MSP1; new insight for eradication
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IVD.02 - Identification and experimental validation of immunodominant Bcell epitopes present on hantavirus genotypes associated to hemorrhagic
fever and renal syndrome
Fernando de Paiva Conte1*; Thiago Santos Chaves1; Thais da Silva Araujo1; Renata Carvalho
de Oliveira1; Elba Regina Sampaio Lemos1; Patrícia Cristina da Costa Neves1; Rodrigo Nunes
Rodrigues da Silva1.
1Fiocruz/Bio-Manguinhos.
Introduction: Hantavirus infection is a worldwide neglected zoonotic disease, affecting 200,000
people/year, mainly transmitted to humans through the inhalation of contaminated aerosols, saliva
and/or urine of infected rodent animals. The clinical manifestations of the disease in humans
mainly include hemorrhagic fever with renal syndrome (HFRS) and hantavirus cardiopulmonary
syndrome (HCPS). These syndromes are correlated to hantavirus genotypes and they are intimately
associated to rodent reservoirs that have a specific geographical distribution worldwide. HFRS is
caused by Old World hantaviruses, like Seoul virus. However, despite the report frequent occurrence
of HFRS in Eurasia and infrequent diagnosis of disease in Americas, Seoul virus was isolated in
rodent samples and specific antibodies against this genotype were found in serum from patients
with suspected leptospirosis in Brazil. On this context, the presence of Rattus norvegicus allied to the
previous report of Seoul virus in Brazilian territory, remarks however the urgency of development
of novel diagnostic tools in order to detect hantavirus genotypes associated with HFRS, to avoid the
misdiagnosis of this syndrome as other bacterial or viral hemorrhagic fevers. Besides, hantavirus
nucleocapsid protein (NP) is the major antigen that elicits early serological responses in infected
humans and has been used as a biomarker to develop antibodies for epidemiological surveillance in
regions where various hantavirus species cocirculate. However the identification of B-cell epitopes
on NP remains unexplored.
Objective: To identify immunogenic B-cell linear epitopes in the nucleocapsid of hantavirus
genotypes associated to HFRS.
Methodology: In silico analysis were performed using the Seoul nucleocapsid sequence (SNP)
obtained from NCBI. Linear B-cell-epitopes on SNP and its immunogenicity were predicted
by BepiPred-2.0 and Vaxijen algorithms, respectively. The predicted epitopes were aligned to
nucleocapsid sequences of hantavirus genotypes associated to HFRS (Gou, Hantaan, Amur
and Dobrava-Belgrade) and HCPS (Juquitiba, Andes, Jabora, Laguna Negra and Sin Nombre)
to compare the degree of conservation among hantavirus-genotypes. The B-cell-epitopes only
conserved among HFRS genotypes were synthetized as linear peptides and used to experimental
validation, by the evaluation of serum reactivity from BalB/c mice intraperitoneally immunized
with purified recombinant SNP emulsified in complete Freund´s adjuvant on day zero and boosted
on days 14 and 28 in incomplete Freund´s adjuvant. Mice IgG serum titration were assayed at days
21 and 35 using ELISA against therecombinant-SNP or B-cell predicted-epitopes.
Results: The in silico analysis resulted in 9 potential B-cell epitopes on SNP. Focusing on epitopes
highly conserved just among HFRS genotypes, we found epitopes with moderate (HAN002) and low (HAN-005 and HAN-006) degrees of conservation in comparison with HCPS
genotypes, which were selected to further experimental validation. Sera from mice immunized
with recombinant-SNP showed significant IgG titers against HAN-002 and HAN-005 peptides.
Conclusion: The epitope HAN-005 is a potential candidate for development of better
diagnostic tools for hantavirus genotypes associated to HFRS
Keywords: B-cell epitopes; hemorraghic fever; Seoul hantavirus
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IVD.03 - Computational identification of Coxiella burnetii non-conserved Bcell epitopes: a rational strategy for Q fever diagnosis
Thais da Silva Araujo1*; Silvia da Silva Fontes1; Tatiana Rozental2; Elba Regina Sampaio
Lemos2; Patrícia Cristina da Costa Neves1; Rodrigo Nunes Rodrigues da Silva1; Fernando de
Paiva Conte1.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/IOC.
Introduction: Coxiella burnetii is the etiological agent of the zoonosis Q fever, a neglected disease
which causes an acute or a chronic, life-threatening disease in humans. In its late course, Q fever can
be complicated by fatal (eg, endocarditis) or debilitating (eg, chronic fatigue syndrome) disorders.
Ruminants are considered as the main reservoirs for human infections but are usually asymptomatic
or may manifest as late term abortions and therefore have significant economic impact. C.
burnetii presents a highly stable and infectious cell form, which persists in the environment and is
transmitted via inhalation of aerosols and/or consumption of contaminated milk. Q fever infection
is most commonly diagnosed by serology tests but due to its impaired sensitivity, reliable clinic and
veterinary diagnostic tests need to be developed. In this sense, recent immunoproteomic studies
identified several proteins, which presented reactivity against sera from Q feverpatients, and are
potential candidates for the development of new diagnostic tests.
Objective: To identify, through a combination of prediction algorithms, immunogenic and
non-conserved B-cell epitopes present on Coxiella burnetii immunoreactive proteins (outer
membrane protein A, YAJc and LemA).
Methodology: FASTA sequences of outer membrane protein A (ompA;CBU-1260), YAJc
(yajC;CBU-1143) and LemA (lemA;CBU-0545) from C. burnetii were obtained from UNIPROT. The
B-cell epitope prediction was carried out using two different algorithms, BepiPred and BCPred (threshold
0.5), whereas surface accessibility was predicted by Emini Surface Accessibility algorithm (threshold 1.0).
We considered a potential B-cell epitope, sequences predicted by 2 or more algorithms that comprises, at
least, 9 mers of length. Thereafter, the immunogenic potential from B-cell sequences were predicted by
Vaxijen algorithm (threshold 0.4). The degree of sequence conservation between immunogenic B-cell
epitopes and other C.burnetii related species (Francisella tularensis, Legionella pneumophila, Escherichia
coli, Pseudomonas aeruginosa, Campylobacter jejuni, Rickettsia rickettsia, Ehrlichia chaffeensis, Bartonella
henselae, Brucella melitensis, Afipia felis) were compared using protein BLAST databank.
Results: Combining different prediction algorithms, we described four B-cell epitopes present on
OMP-A (OMP-AE1, OMP-AE2, OMP-AE3 and OMP-AE4). OMP-AE1 and OMP-AE2 appears as
two potential highly immunogenic B-cell candidates (Vaxijen score: 1.2 and 2.1, respectively), both
with a low degree of sequence conservation (E-value >20), whereas OMP-AE3 and OMP-AE4 were
predicted as B-cell sequences poorly immunogenic (Vaxijen score: 0.3 and 0.01, respectively). YAJc
and LemA possess potential B-cell epitopes (YAJ-E01, LEM-E01 and LEM-E02; Vaxijen score: 1.2,
1.5 and 1.1, respectively), but although highly immunogenic, the predicted sequences are highly
conserved (E-value < 1) among phylogenetic C. burnetii related species.
Conclusion: Taken together, our in silico analysis suggests that OMP-AE1 and OMP-AE2,
present on protein OMP-A, are potential highly immunogenic B-cell epitopes specific to
Coxiella burnetii and could be used for development of Q fever diagnosis.
Keywords: B-Cell epitopes; Zoonosis; Coxiella burnetii
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IVD.04 - Leishmania infantum lipophosphoglycan, a novel carbohydratebased antigen for the immunodiagnosis of canine visceral leishmaniasis
Rodrigo Pedro Soares1*; Ricardo Wagner Dias Portela2; Gabriela Porfírio-Passos2; Thiago
Doria Barral2; Rafaela S. Gonçalves2; Marcos F. Bernardo2; Stella Maria Barrouin-Melo2.
1Fiocruz/CPqRR;
2UFBA - Universidade Federal da Bahia.
Introduction: Canine visceral leishmaniasis (CVL) is caused by Leishmania infantum, whose
immunodiagnosis is crucial for disease control and treatment. Lipophosphoglycan (LPG) is
the major Leishmania surface glycoconjugate. Current available diagnostic tests lack sensitivity
especially for the diagnosis of asymptomatic dogs. Several diagnostic tests including EIE and
DPP (Bio-Manguinhos) are based on protein antigens. Here, we propose a carbohydratebased antigen (LPG), for CVL immunodiagnosis.
Objective: Evaluating LPG as an antigen for CVL immunodiagnosis.
Methodology: We have used a standardized ELISA protocol using LPG as the antigen. Serum
samples from dogs with a confirmed diagnostic of Leishmania infection and negative controls
were used. For differential comparison, serum samples from dogs infected with Leishmania
braziliensis, Trypanosoma cruzi and other pathogens were used. This work was approved by
the CEUA from UFBA (023/2013). Validation parameters included specificity, sensitivity,
negative and positive predictive values (NPV and PPV). ROC curve was obtained for each
ELISA and the accuracy was defined as the area under the curve (AUC) of each one of the
ROC curves. Kappa (K) indexes were also provided.
Results: LPG-ELISA was characterized by a 98.5% specificity and 91.5% sensitivity compared
to TLA-ELISA (98.5% and 85.0%) and DPP (93.1% and 90.6%), respectively. Negative
predictive value (NPV) was higher for LPG-ELISA (89.3%) than for TLA-ELISA (84.8%) and
DPP (86.3%). The accuracies of the test were based on ROC curve were higher for LPG-ELISA
(99,7%) than for TLA-ELISA (98.6%). LPG-ELISA did not have any cross-reaction with T.
cruzi and L. braziliensis. When positive samples were classified according to the clinical
stage of the animal, it was possible to see that LPG-ELISA was able to identify 9/10 (90%)
of the stage 01 asymptomatic and infected animals as positive, while just one sample (10%)
presented such result in TLA-ELISA and six (60%) in DPP. Those data showed the better ability
of LPG antigen not only in detecting asymptomatic dogs but also those with clinical symptons
compared to TLA and DPP. Also, DPP test gave false positives being able to cross-react with T.
cruzi and L. braziliensis. Surprisingly, LPG from L. infantum did not cross-react even with L.
braziliensis reinforcing the specifity of the LPG antigen. Also, kappa values in agreement with
parasitological tests were higher for ELISA-LPG (0.9) than DPP (0.85).
Conclusion: L. infantum-derived LPG presented high efficacy for the detection of CVL dogs in
comparison to DPP. The developed assay showed no cross-reactions witle sera from animals
infected with other pathogens, and was able to identify 90% of asymptomatic dogs. The
specifity, sensibility and absence of cross-reaction was superior to DPP. This antigen could be
considered as a promising tool for CVL immunodiagnosis.
Keywords: Immunodiagnosis; Canine Visceral Leishmaniasis; Lipophosphoglycan
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IVD.05 - In silico studies of Coxiella burnetii outer membrane proteins
(OMPs) as basis to Q fever diagnosis development
Silvia da Silva Fontes1*; Thais da Silva Araujo1; Fernando de Paiva Conte1; Patrícia Cristina da Costa
Neves1; Rodrigo Nunes Rodrigues da Silva1; Tatiana Rozental2; Elba Regina Sampaio Lemos2.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/IOC.
Introduction: Q fever is a highly infectious but largely ‘neglected zoonosis’ caused by Gramnegative bacterium, Coxiella burnetii, which is listed as a biological warfare agent and infects a
wide range of domestic and wild animals as well as humans. The disease in animals is associated
to late abortions, stillbirths and other reproductive disorders. In humans, acute Q fever has a
wide clinical spectrum, ranging from asymptomatic to influenza-like or pneumonia cases,
and may progress to chronic diseases complicated by endocarditis, meningoencephalitis
and/or osteomyelitis. Coxiella burnetii survive in environment for months and can spread by
aerosolization or ingestion of contaminated milk and derivatives. Considering its severity, Q fever
may have a huge impact on livestock and public health, especially in developing countries like
Brazil, where meat of cattle, milk and its derivatives are important economic issues and largely
consumed. Besides, the true picture of infection remains obscure due to limited diagnostic and
surveillance strategies. On this context, outer-membrane proteins (OMPs) emerge as targets to
novel diagnosis reactive, once previous studies showed the reactivity of members of these proteins
against serum of humans and animals infected by C. burnetii. However, in order to avoid crossreactions with other bacterial pathogens, in silico analysis of OMPs rise as a promising approach
to identification of highly specific immunogenic regions on Coxiella burnetii targets.
Objective: This study aimed to identify potential B-cell epitopes on OMPs (Omp-H, Omp-P1,
Omp-Com1) of Coxiella burnetii.
Methodology: To predict linear B-cell epitopes, sequences of OMP-H, Omp-Com1 and Omp-P1
were obtained from Uniprot and explored by three prediction algorithms (BCpred,BepiPred1.0,EMINI-Surface-Accessibility-Prediction). All sequences predicted by at least two algorithms
and with more than 9 mers were analyzed by VaxiJen, to predict its immunogenicity. Moreover, the
conservation degree of predicted epitopes was evaluated by comparison (BLASTp) between each
sequences and correlated bacteria (Francisella tularensis, Legionella pneumophila, Escherichia
coli, Pseudomonas aeruginosa, Rickettsia rickettsia, Ehrlichia chaffeensis,Bartonella henselae,
Brucella melitensis, Afipia felis, Campylobacter jejuni). Finally, the 3D structures of OMP-H,
OMP-P1 and OMP-Com1 were predicted by Robetta algorithm and its oligomeric structures
predicted by Galaxy Protein Modelling Program.
Results: Firstly, in each studied OMP, two sequences were predicted as linear B-cell epitope
(OmpH-E1, OmpH-E2, OmpC-E1, OmpC-E2, OmpP-E1, and OmpP-E2). Among these sequences,
OmpH-E2, OmpC-E1, OmpP-E1 and OmpP-E2 were predicted as immunogenic epitopes and
evaluated for its conservation degree. Remarkably, all sequences predicted as immunogenic linear
B-cell epitopes were specific of Coxiella burnetii, once that presented a low conservation degree in
comparison with correlated bacteria. Moreover, all immunogenic predicted epitopes are exposed
on surface of proteins, reinforcing their potential as diagnostic target.
Conclusion: We identified four immunogenic B-cell epitopes highly specifics to Coxiella
burnetii. If experimentally validated, these sequences can be used in the development of novel
diagnosis and surveillance tools to Q fever.
Keywords: Q FEVER; Diagnostic; Coxiella burnetii
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IVD.06 - Closing the gap in early diagnosis of autoimmune rheumatic diseases:
discovery of novel biomarkers using high-density peptide microarrays
Kirsten Heiss1; Pedro S. R. Simonini1*; Renate Sekul1; Volker Stadler1.
1PEPperPRINT GmbH, Heidelberg, Germany.
Introduction: Autoimmune rheumatic diseases such as rheumatoid arthritis (RA) and
psoriatic arthritis (PsA) are attributed to inflammation affecting the joints and connective
tissues, with extra-articular manifestations in some disease types. Early diagnosis is the key to
optimal therapeutic success in order to slow down disease progression or even prevent joint
damage and hence irreversible disability. However, diagnosis in an early disease stage is often
challenging. In RA, up to 30% of early stage patients are negative for the current serological
diagnostic measures using antibodies against cyclic citrullinated peptide antigens (ACPA)
or rheumatoid factor (RF). In PsA, both RF and ACPA are mainly absent. Moreover, the
heterogeneous disease phenotypes associated with PsA often make an early diagnosis difficult,
especially in patients without psoriatic skin lesions.
Objective: The goal of this study is to perform a comprehensive analysis of antigenic proteins
and their underlying epitopes in order to identify novel biomarkers for RA and PsA and
develop innovative serological tests with a higher sensitivity for early disease diagnosis.
Methodology: High-density peptide microarrays are a great tool to screen large libraries of
peptides against serum antibodies. We build a library of >100.000 linear and conformational
peptides from selected known and candidate disease-associated autoantigens. The library
further included peptides containing posttranslational modifications such as citrullination and
carbamylation to allow simultaneous comparison of antibody response to tens of thousands
native and their corresponding modified peptides. We then screened sera from different
disease cohorts (and disease stages) and healthy controls against the library in order to identify
novel biomarkers in PsA and RA.
Results: In a first screening we analyzed clinically-defined sera from 4 cohorts (control, PsA,
early-stage seronegative RA and late-stage seropositive RA) against a highly diverse peptide
library covering >100.000 peptides. We identified >5.000 statistically significant peptides
which were further validated in a second independent screening. These peptides built clusters
showing a higher prevalence in their respective disease cohorts, particularly in early disease
stages, allowing a clear differentiation between disease and control cohorts. We further
identified novel epitopes in previously seronegative early-stage RA patients, as well as unique
epitopes associated with PsA. These peptides are potential new biomarkers for the diagnosis of
early RA and PsA. However, further validation is required.
Conclusion: Differentiation on epitope level but not on protein level yielded a more
comprehensive picture of antigenic motifs specifically recognized in autoimmune rheumatic
diseases. These autoantibodies can potentially serve as biomarkers for early diagnosis of
rheumatoid arthritis and psoriatic arthritis. Beyond that, our approach may also help to
identify markers for patient stratification for the treatment of autoimmune rheumatic diseases
as there is an urgent need for the discovery of reliable biomarkers predicting the response of
patients to respective treatments.
Keywords: Peptide microarray; Biomarker discovery; Autoimmune disease
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IVD.07 - Two innovative multi-epitope recombinant proteins for the
diagnosis of chronic T. cruzi infections
Andressa da Matta Durans1*; Flavia Coelho Garcia dos Reis2; Flávia Raquel Gonçalves
Carneiro1; Paloma Napoleão Pêgo1; Evandro da Rocha Dias3; Salvatore Giovanni De Simone1;
Angela Cristina Veríssimo Junqueira3; David William Provance Jr1.
1Fiocruz/CDTS;
2Fiocruz/ICC;
3Fiocruz/IOC.
Introduction: Chagas disease is a neglected tropical disease endemic to 21 Latin American
countries caused by a chronic infection of the parasite Trypanosoma cruzi. Approximately
28,000 new cases are reported every year with 12,000 to 14,000 deaths. In 2018, outbreaks
were reported in the Brazilian States of Amazonas, Pará and Maranhão. Diagnosis of the
disease in the chronic phase is through the detection of anti-T. cruzi IgG antibodies in patient
sera mainly through immunological assays. Yet, no current assay serves as a gold standard and
multiple tests are normally performed to confirm a diagnosis. With the severity of the disease
and the rash of new cases, there is an urgent need for high performance diagnostic reagents to
generate a diagnostic assay that delivers high confidence results from a single test at a low-cost
and with a capacity to be used throughout all endemic areas.
Objective: We present the results on an innovative approach to create two chimeric proteins,
named PlatCruzi V1 and PlatCruzi V2, that carry multiple epitopes from a variety of T. cruzi
proteins and can serve as a target in serological tests.
Methodology: Individual linear B epitopes previously identified experimentally, both in our
laboratory and described in the literature, were selected for incorporation in silico into a core
proteinaceous sequence and synthesized as DNA fragments. After transfer to the pET-28a
expression vector, proteins were easily expressed in E. coli at high levels and purified to near
homogeneity from exclusion bodies. To evaluate their diagnostic potential, immunoassays
were performed through an indirect ELISA technique using a variety of serological samples
that included the International Biological Reference Standards pre-measured by the World
Health Organization, sera of patients with chronic Chagas’ disease from the states of Amazonas,
Ceará, Maranhão and Sergipe, as well as sera from persons with other active and/or previously
resolved infections: visceral and cutaneous leishmaniasis, dengue, malaria and tuberculosis
along with samples of people who did not present any known infections at the time collection.
Results: Both recombinant proteins displayed excellent performance to detect persons
infected by T. cruzi based on Receiver Operating Characteristics: PlatCruzi V1 (100%
sensitivity and specificity) and PlatCruzi V2 (96.72% sensitivity and 100% specificity). From
the recommended dilution series of the International Biological Reference Standards, each
had a calculated index reactivity >1.0.
Conclusion: The results suggest that both chimeric proteins were successfully engineered
to represent T. cruzi for use in ELISA system and are potential targets to use in point-of-care
systems in endemic and non-endemic areas. Highlight the core protein that shows great promise
of technological innovation to generate immunological mimics of different pathogens through
the insertion of pathogen specific epitopes, which can potentially permit the bioengineering of a
wide range of immunological reagents for diagnostic, therapeutic and vaccine purposes.
Keywords: Chagas? disease; Serological diagnosis; Chimeric proteins
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IVD.08 - Point-of-Care Testing Based on RNA Aptamers: A New Strategy
for Yellow Fever Rapid Diagnostic
Bárbara Wosniak1*; Bergmann Morais Ribeiro2; Letícia Beatriz Baccochina2; Leonardo Assis
da Silva2; Daniel Mendes Pereira Ardisson-Araújo2; Lorena Carvalho de Souza Chaves2; Maria
de Lourdes Borba Magalhães1.
1Centro de Ciências Agroveterinárias, Universidade do Estado de Santa Catarina;
2Instituto de Ciências Biológicas, Universidade de Brasília.
Introduction: The resurgence of Yellow Fever poses a serious threat to human health because
of its clinical severity and high potential for dissemination. Thus, control strategies aimed at
the early detection of virus circulation in rural and urban areas are crucial for monitoring areas
at risk. Point-of-Care (POC) diagnostics are used for on-site testing, leading to accelerated
clinical and diagnostic judgment. Side flow devices are of special interest because of their
convenience and ease of use. One of the most promising techniques for the development of
rapid diagnostic tests is the use of aptamers, which are single-stranded DNA or RNA molecules
that can adopt specific three-dimensional conformations to specifically link targets of interest.
Objective: To develop POC’s based on RNA aptamers for the rapid diagnostic of wild Yellow
Fever for virus detection in human and non-human primates.
Methodology: For the in vitro selection of aptamers, SELEX will be performed from an
RNA library with a random internal region composed of 40 nucleotides. The selection of the
aptamers will be performed in microwells using envelope protein of the Yellow Fever domain
III envelope as target. Negative selections will be performed with domain III proteins from
the envelope Dengue type 2 and Zika. The progress of the selection will be monitored by
screening through RT-PCR, also evaluating the effectiveness of protein immobilization. When
the library has selective enrichment, cloning and sequencing will aid in the identification of
specific clones. For the construction of the POC’s the methodology described by Ahmad
Raston, Nguyen, & Gu, 2017. After the construction of the POCs, the specificity of the test
will be evaluated, where the aptamers conjugated to AuNPs will be incubated with samples of
dengue type 1, type 2 and type 3 dengue positive sera, in dose-dependent conditions.
Results: Ten rounds of selection were performed. Negative selection steps using protein DIIItype EDIII 2 and Zika EDIII proteins were introduced in cycles 5 and 10. When verifying
the enrichment of the selection by RT-PCR, 100% enrichment was verified when comparing
round 5 with the initial library, mainly due to the inclusion of negative selection in this round,
and the enrichment progressively progressed until round 10, reaching an approximate total
of 200% enrichment. The efficiency of protein immobilization was verified by RT-PCR using
Round 10 without protein immobilization, enrichment below the threshold of the initial
library was evidenced.
Conclusion: It is verified that the methodology used for selection of RNA aptamers for domain
III of the Yellow Fever envelope protein is efficient, showing enrichment in the selection
rounds, being possible to follow the steps of identification of the possible clones, conjugation
with AuNPs and construction of POCs.
Keywords: RNA Aptamers; SELEX; Rapid Diagnostic
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IVD.09 - Development of an identification system of Neisseria meningitidis,
Streptococcus pneumoniae and Haemophilus influenzae in clinical samples, by
qPCR-HRM
Ivano de Filippis1*; Claudia Ferreira de Andrade1; Aline Carvalho de Azevedo2; Antonio
Eugenio C. C. de Almeida1.
1Fiocruz/INCQS;
2 Fiocruz/INCQS/PPGVS
Introduction: The three main etiological agents of bacterial meningitis (N. meningitidis - Nm,
S. pneumoniae - Sp and H. influenzae - Hi) are characterized as fastidious bacteria for detection
in clinical samples by conventional laboratory methods. They cause acute disease with rapid
evolution and high lethality rates and sequelae. Rapid diagnosis of these agents is extremely
important for management of patients, and better prognosis. Several molecular diagnostic
methods based on the polymerase chain reaction (PCR) have been developed for the detection
of these pathogens such as endpoint PCR or Real-Time PCR (qPCR) where the Taqman system
is the most used. Both methods include the same reaction dynamics, but in the Taqman system a
fluorescent probe detects the presence of the target in the sample making the tests more expensive.
The proposal of this study is the use of a method called High Resolution Melting (HRM) with the
same sensitivity of qPCR-Taqman, but at a lower cost since it does not use probes.
Objective: The aim of this project is to design and optimize a multiplex reaction that can detect one of the
three pathogens by one-step reaction from a clinical sample (blood, sera or CSF) using the qPCR-HRM
system. After optimization, the system will be developed as a kit for use in the Public Health System.
Methodology: Reference strains of the three pathogens with different serogroups and serotypes were
used as positive controls. Other bacterial species normally isolated from invasive infections causing similar
symptoms, were also tested as negative controls. We used Eva Green as DNA fluorescent dye during the
amplification reactions. Three different exclusive gene targets for each specie were used to detect the three
pathogens (nspA-Nm, ply-Sp and P6-Hi).The system has been tested against reference strains, clinical
isolates strains and clinical samples with negative results after conventional laboratory tests.
Results: The qPCR-HRM test showed three specific and distinct TM for each positive target. All
reference Nm, Sp and Hi strains from any serogroup/serotypes, gave positive amplification with their
specific TM. No amplification was detected from other bacterial species different from the three target
pathogens. At least 30% of negative samples after conventional laboratory tests, showed amplification
for one of the three agents. Limit of Detection for each target was established at ~200fg/µl.
Conclusions: The proposed diagnostic system using qPCR-HRM showed to be as sensitive and specific
as the Taqman system and more sensitive than conventional laboratory tests. After a rough calculation,
we believe that the costs/sample using the qPCR-HRM system can be about 22% of the cost/sample
using the Taqman system. Our goal is that the qPCR-HRM could be used as a kit for bacterial meningitis
diagnostic in the public Health System. Patent deposit #BR102018003245-3 accepted on 20/02/2018.
Conclusion: The proposed diagnostic system using qPCR-HRM, showed to be as sensitive and specific
as the Taqman system and more sensitive than conventional laboratory tests. After a rough calculation,
we believe that the costs/sample using the qPCR-HRM system can be about 22% of the cost/sample
using the Taqman system. Our goal is that the qPCR-HRM could be used as a kit for bacterial meningitis
diagnostic in the public Health System. Patent deposit #BR102018003245-3 accepted on 20/02/2018.
Keywords: Bacterial meningitis; qPCR-HRM; rapid diagnostic
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IVD.10 - Usefulness of automated assays for detecting hepatitis B and C
markers in dried blood spot samples
Livia Melo Villar1*; Helena Medina Cruz1; Raissa Martins Deodato1; Juliana Custódio Miguel1;
Geane Lopes Flores1; Lia Laura Lewis-Ximenez1; Elisabeth Lampe1.
1Fiocruz/IOC.
Introduction: Hepatitis B and C diagnosis are made by detecting antigens, antibodies or viral
genome from serum samples obtained through venous blood collection. However, trained personnel and infrastructure to collect blood are required. Furthermore, low temperature storage
conditions and transportation are necessary, which may be difficult to attain in limited-resource settings. Dried blood spots (DBSs) can be used to address these obstacles because they
are easily collected and can be transported without refrigeration to reference laboratories for
HCV diagnosis.
Objective: The present study was performed to evaluate the usefulness of electrochemiluminescence immunoassay “ECLIA” for anti-HCV, HBsAg and anti-HBc detection from DBS
samples.
Methodology: Paired DBS and serum samples were obtained from individuals with or without hepatitis C or B that made up to Viral Hepatitis Laboratory repository. This study was
approved by the Fiocruz Ethics Committee. DBS samples were prepared by spotting 3–5 drops
(approximately 75 mL) of whole blood from either a finger prick or a whole blood sample,
collected by venipuncture without anticoagulant, onto Whatman filter paper 903 (GE Healthcare, USA), until 12-mm pre-printed circular paper disks were completely filled. To elute
DBS samples, a 12-mm disc of filter paper was cut and transferred to a microtube containing
500 mL of PBS/BSA 0.5% at 18 to 24 hr. After incubation, eluate was directly submitted to the
following ECLIA: Elecsys anti-HCV II, Elecsys HBsAg II and Elecsys anti-HBc II (Roche Diagnostics) following manufacturer’s instructions. In the Anti-HCV and HBsAg assay, samples
with sample/cutoff (S/CO) values <1.0 are considered non-reactive while for anti-HBc assay,
non-reactive samples should present S/CO >1.0.
Results: Anti-HCV was detected in 103 DBS samples from 108 paired positive serum specimens and not detected in 364 DBS samples from 366 matched negative sera giving sensitivity
of 95.4% and specificity of 99.4%. HBsAg was reactive in 67 DBS out of 71 positive paired
serum samples and was not detected among 295 DBS samples from 298 paired negative serum
samples showing sensitivity and specificity of 94.4% and 99%, respectively. Anti-HBc was detected in 160 DBS samples from 185 paired positive serum specimens and not detected in 349
DBS samples from 357 matched negative sera giving sensitivity of 86.5% and specificity of
97.8%. Overall, the Kappa index indicated a high agreement between results obtained for the
serum and DBS samples (k: 0.95, 0.93 and 0.86 for anti-HCV, HBsAg, anti-HBc, respectively).
Conclusion: In conclusion, ECLIA tested could be used for detecting hepatitis B and C markers
in DBS. DBS specimens could be a reliable alternative testing specimen, which may increase hepatitis B and C diagnosing opportunities for rural, remote and hard to reach regions. DBS could
be easily collected and transported to reference laboratories for testing using automated assays.
Keywords: hepatitis B; hepatitis C ; dried blood spot
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IVD.11 - Usefulness of IgY technology for hepatitis B virus diagnosis
Raissa Martins Deodato1*; Debora Regina Lopes dos Santos2; Helena Medina Cruz1; Cristina
Amorim Ribeiro de Lima2; Carolina Soares van der Meer2; Livia Melo Villar1.
1Fiocruz/IOC;
2UFRRJ - Universidade Federal Rural do Rio de Janeiro.
Introdução:
Hepatitis B virus (HBV) infection has worldwide distribution and causes 887,000 deaths
per year, mainly due to complications (including cirrhosis and hepatocellular carcinoma).
Diagnosis assays employ mammalian immunoglobulin G (IgG) that present high costs due to
low quantity of protein and sophisticated procedure. Chicken IgY antibody, the major serum
immunoglobulin in birds, has functions like mammalian IgG and present some advantages
since it is a stable immunoglobulin that can be simply obtained from egg yolk with high
quantity with no necessity to bleed the laboratory animal. IgY technology is convenient and
cost-effective that could be useful for hepatitis B diagnosis.
Objective: The main objective of this study is to immunize chickens with hepatitis B vaccine
in order to produce highly effective and pure antibodies (IgY), as well as extract, characterize,
quantify, and evaluate the usefulness of these antibodies to develop an enzyme-linked
immunosorbent assay (ELISA) for diagnosis of hepatitis B.
Methodology: Three groups of birds were immunized with hepatitis B vaccine with and
without adjuvant CPG-ODN and a negative control group were also included. Eggs were
collected from 21 weeks and IgY was extracted using polyethylene glycol precipitation and
purified using affinity chromatography. IgY anti-HBs characterization was performed using
polyacrylamide gel electrophoresis (SDS-PAGE), dot blot and enzyme-linked immunosorbent
assay (ELISA). Total protein concentrations were measured using spectrophotometer. Samples
presenting higher total protein concentration were evaluated as capture protein for in house
ELISA to detect HBsAg.
Results: The characterization of IgY revealed bands of stained peptides with molecular weight
between 75 and 50kDa and 37 and 25kDa using SDS Page. In the dot blot test was observed that
there was antigen-antibody reaction throughout the sample period. Mean ± standard deviation
(SD) of concentration of total protein obtained after purification by affinity chromatography
was 0.386 mg / mL ± 0.440 mg/mL.
After evaluation of different dilutions of IgY as capture protein for ELISA, it was possible to
distinguish positive from negative controls that presented mean ±SD of optical density (OD)
values of 1.99 ± 0.18 and 0.45 ± 0.06, respectively.
Conclusion: The results indicated that HBV is able to generate a high production of specific
immunoglobulins in chickens and these proteins could be used as capture protein for ELISA.
Further studies will be conducting to develop in house ELISA for hepatitis B diagnosis.
Keywords: hepatitis B; diagnosis; IgY
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IVD.12 - Standardization of the xMAP Luminex methodology for
simultaneous detection and differentiation of Dengue serotypes and
Chikungunya viruses
Mauro Jorge Cabral Castro1*; Larissa de Souza Santana1; Jorge Luiz dos Santos Gonçalves1;
Eduardo Scarlatelli Pimenta2; Marta Guimarães Cavalcanti2; Regina Helena Saramago Peralta3;
José Mauro Peralta1.
1UFRJ - Universidade Federal do Rio de Janeiro;
2UFRJ/ HUCCF (Hospital Univesitário Clementino Fraga Filho);
3UFF - Universidade Federal Fluminense.
Introduction: Arboviruses are among the most important emerging and reemerging virus in
the world, transmitted mainly by the bite of the female mosquito of the genus Aedes. In Brazil,
dengue virus (DENV) infection has been established since 1985, and more recently, Zika
(ZIKV) and Chikungunya (CHIKV) virus infections have emerged as a public health concern.
The clinical diagnosis of these arboviruses in the areas with DENV, CHIKV and ZIKV cocirculation become difficult due to the similarity of the signs and symptoms presented in these
infections. Therefore, the search for a differential laboratory diagnosis is very important.
Objective: The objective of this study is to standardize a laboratory diagnostic method for the
simultaneous detection of the viral RNA of the four DENV serotypes and CHIKV in a single
reaction using the RT-PCR/ Luminex methodology.
Methodology: For this, we used control samples for CHIKV and DENV serotypes, in addition
to 10 samples of individuals without symptoms of arbovirus infection and without cDNA
amplification by PCR as negative controls. To do this, the RNA extraction from the samples
was performed, followed by cDNA synthesis, RT-PCR amplification obtained biotinylated
amplicons and detection by the Luminex® system. For the evaluation of the method, we used
10 samples with previous results by PCR of CHIKV and/or DENV. Biotinylated amplicons
were used in the Luminex reaction step. In this step, we evaluated three different hybridization
temperatures (42°C, 45°C and 48°C).
Results: In a temperature of 42°C obtained satisfactory results, being able to differentiate the
four serotypes of DENV and CHIKV evaluated. All 10 samples previously analyzed by PCR
reacted in the Luminex system, confirming their simple infections, DENV or CHIKV, and
cases of co-infection with CHIKV and DENV. The time to obtain results was lower than when
the PCR was performed.
Conclusion: The RT-PCR/ Luminex® system designed in this study was able to detect and
differentiate infections by DENV and CHIKV, in addition to detecting cases with co-infection
between these viruses. However, a larger number of samples will be tested in the validation
step, besides inclusion for detection of ZIKV. Therefore, this methodology can be an effective
tool to aid in the simultaneous detection of these viruses, besides the possibility of adding new
targets.
Keywords: Arboviruses; xMAP Luminex; molecular diagnosis
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IVD.13 - A fully automated lab-on-a-chip platform for arboviral diagnosis
Luis Gustavo Morello1*; Rita de Cássia Pontello Rampazzo2; Alexandre Dias Tavares Costa1;
Marco Aurelio Krieger1; Fabricio Klerynton Marchini1.
1Fiocruz - Paraná;
2IBMP- Instituto de Biologia Molecular do Paraná.
Introduction: The rapid and continuous emergence of epidemic arboviral diseases (i.e. Zika,
Dengue, Chikungunya, and Yellow Fever) presents a serious challenge to public health. The
multiple Aedes-transmitted diseases with similar clinically indistinguishable febrile syndromes,
underscores the need for sensitive and specific diagnostic tests that can differentiate between
them.
Objective: Here we present the development of a multiplex RT-qPCR lab-on-a-chip-based
point-of-care-platform (POC) for differential diagnosis of Zika, Dengue 1, 2, 3 and 4 and
Chikungunya viruses.
Methodology: The overall system consists of a single-use disposable microfluidic chip and an
instrument to operate and read out the tests. The overall protocol consists of a fully integrated
and automated cartridge, containing all reagents required to carry out the assay, which consists
of whole blood sample uptake, lysis, RNA extraction and purification, cDNA synthesis and
qPCR amplification.
Results: First, the conventional one-step RT-qPCR protocol previously developed at IBMP
to detect and differentiate the viruses above mentioned was implemented on-chip using a
modular approach for each step of the protocol. The optimized and validated processes and
conditions compatible with the performance observed on regular laboratory instruments were
used to design the integrated cartridge prototype and the respective instrument to control
the complete processing on-chip. The fluidic protocol was initially validated with liquid
colored solutions, and after that with buffers and lyophilized reagents. Whole blood artificially
contaminated with virus-like particles was used to validate the analytical process. Reagents
stability study and performance of the system with clinical samples are under evaluation to
validate the platform.
Conclusion: The chip can perform simultaneously a wide range of tests based on RT-qPCR
distributed on its 16 reaction chambers.
Keywords: lab-on-a-chip; arbovirus; diagnosis
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IVD.14 - Rapid Colorimetric Detection of Zika Virus from Mosquito Samples
by Reverse Transcription Loop-Mediated Isothermal Amplification (RT-LAMP)
Severino Jefferson Ribeiro da Silva1*; Marcelo Henrique Santos Paiva1; Duschinka Ribeiro
Duarte Guedes1; Larissa Krokovsky1; Fábio Lopes de Melo1; Constância Flávia Junqueira
Ayres1; Lindomar José Pena1.
1Fiocruz - Fundação Oswaldo Cruz.
Introduction: The rapid spread of Zika virus (ZIKV) represents a global public health problem,
especially in countries that circulate several vector mosquito vectors and favorable conditions for
virus transmission, such as Brazil. In these areas, improvement in mosquito control needs to be a
top priority, but mosquito viral surveillance occurs inefficiently in endemic countries. Currently,
the reverse transcriptase reaction followed by quantitative polymerase chain reaction (qRT-PCR) is
the gold standard for molecular diagnostic of ZIKV in mosquito samples. However, the technique
presents high cost and limitations for Point-of-care (POC) diagnostics, which hampers its
application for a large number of samples in entomological surveillance programs in low-resource
areas. In view of this scenario, there remains the need to develop new POC diagnostics.
Objective: In this context, the aim of this work was to develop and validate a diagnostic
platform based on the reverse transcriptase technique followed by isothermal loop-mediated
amplification (RT-LAMP) for detection of ZIKV in mosquito samples.
Methodology: Initially, was determined the ability of RT-LAMP to detect ZIKV in Aedes
aegypti under controlled conditions, including experimentally infected female A. aegypti
mosquitoes. In addition, the specificity were assayed by testing the cross-reactivity with other
arboviruses currently circulating in Brazil, including ZIKV (PE243), DENV-1 (PE/97-42735),
DENV-2 (PE/95-3808), DENV-3 (PE/02-95016), DENV-4 (PE/10-0081), YFV (17DD) and
CHIKV (PE2016-480). To evaluate the analytical sensitivity, ZIKV strain PE243 was 10-fold
serially diluted in crude lysates of uninfected A. aegypti mosquito. After dilution, samples
were directly assayed by RT-LAMP without RNA isolation. Subsequently, the validation of
the RT-LAMP test was performed with 60 samples of A. aegypti and Culex quinquefasciatus
mosquitoes, including samples of laboratory-infected mosquitoes and naturally infected
mosquitoes collected in the metropolitan region of Recife-PE. Lastly, the value per reaction
was calculated based on the cost of all the reagents.
Results: Regarding the results, the RT-LAMP assay was highly specific for detection of ZIKV
in 20 minutes and was up to 10,000 times more sensitive than qRT-PCR for detection of ZIKV
in mosquito samples. The RT-LAMP had a sensitivity of 100%, specificity of 91.18 %, and
overall accuracy of 95.24%, highlighting the potential of RT-LAMP for detection of ZIKV. As
for the cost of each reaction of the RT-LAMP, the value was one real (R$ 1.00).
Conclusion: We have developed a low cost, POC diagnostic platform based on the RT-LAMP
assay to detect ZIKV in mosquito samples collected at the epicenter of the Zika epidemics
in Brazil. The test is a robust, fast and inexpensive tool for surveillance of ZIKV in mosquito
populations and will enable developing countries to establish better viral surveillance in
vectors and improve the efficacy of control programs. Our results provide a potential new
straightforward and molecular diagnostic test for ZIKV in arthropod vectors.
Keywords: Diagnostic; Point-of-care; ZIKV
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IVD.15 - ELISA assays utilizing aptamers for the detection of the NS5
protein of Zika virus
Alessandra Alves Abalo1*; Ana Paula Corrêa Argondizzo1; Liliane Monteiro de Morais1; Ethel
Valdez2; Dilson Silva1; Sotiris Missailidis1.
1Fiocruz/Bio-Manguinhos;
2UERJ - Universidade Estadual do Rio de Janeiro.
Introduction: The infection caused by the flavivirus Zika (ZIKV) remained as a tropical
neglected disease until November 2015, when cases of microcephaly in infants born after
a ZIKV epidemic, together with an increase in cases of Guillain-Barré syndrome and other
neurological disorders were associated with the ZIKV infection. Nonstructural protein 5 (NS5)
is essential for replication of the genome, whose RdRp domain synthesizes viral RNA through
a de novo synthetic mechanism. Aptamers are single stranded DNA (or RNA) molecules,
which bind to a wide range of ligands with high specificity and affinity, and can be used as
relevant molecular tools.
Objective: to evaluate the sensitivity and specificity of previously selected ssDNA aptamers,
capable of binding the N-terminal portion (483-718 aa) of the recombinant ZIKV NS5 protein
(rNS5z) in enzyme-linked immunosorbent assays (ELISA).
Methodology: Five 5’-amino C6-modified (-NH2) aptamers (B03, 20A, A07, C03 and H06)
(0.1μM) were tested for capture of rNS5z (4 μg/mL) using ELISA. Mouse serum containing
polyclonal antibodies (1:1600 dilution) against rNS5z was used for protein detection in
modified 96-well plates (activated maleic anhydride amino-reactive) covered by 5´-NH2
modified aptamers, according to the manufacturer’s specification. Anti-IgG antibody (mouse)
conjugated to streptavidin-HRP (revealed with TMB) was used for colorimetric reaction,
which was discontinued using 1N HCl. Optical density reading (O.D.) was performed on a
plate reader using wavelength of 450 nm. Human serum albumin (HSA) in PBS and human
serum spiked with rNS5z were used as controls.
Results: The ELISA assays confirmed the detection of rNS5z protein in buffer solution by the
five aptamers tested, with O.D. of 1,512 ± 0,012 (mean ± standard deviation) and 1,698 ± 0,005
for aptamers B03 and 20A, respectively. Very similar O.D. values were obtained for the other
aptamers tested. These results also showed statistically significant values (p <0.001) in relation
to O.D. observed when using the preimmune serum as a negative control of the reaction,
which were 0.08 ± 0.012 and 0.073 ± 0.030, respectively for the aptamers B03 and 20A. The
selectivity of these aptamers was evaluated by adding 6μM human serum albumin (HSA) to
the rNS5z protein solution, and preliminary results indicate that the interaction of aptamers to
the target protein did not change significantly (1,556 ± 0,033 and 1,680 ± 0,055 for aptamers
B03 and 20A, respectively) upon addition of HSA at physiological levels. Interference of other
human serum components was also investigated, using human serum spiked with rNS5z.
Conclusion: Our results indicate that these aptamers could be of value as diagnostic tools for
the identification of the ZIKV NS5 protein during the acute infection period.
Keywords: Aptamers; NS5; Zika Virus
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IVD.16 - Development and Validation of Reverse Transcription LoopMediated Isothermal Amplification (RT-LAMP) for Rapid Detection of
ZIKV in Human Samples
Severino Jefferson Ribeiro da Silva1*; Lindomar José Pena1.
1Fiocruz - Fundação Oswaldo Cruz;
Introduction: Zika virus (ZIKV) has emerged as a major global public health concern in the
last years due to its link as a causative virus of congenital neurological disease. In countries
where there is a circulation of other arboviruses, such as Dengue and Chikungunya, such
as Brazil, the clinical diagnosis of ZIKV infection becomes extremely difficult since the
signs and symptoms are very similar. Therefore, laboratory diagnosis is of fundamental
importance. Currently, the reverse transcriptase reaction followed by quantitative polymerase
chain reaction (qRT-PCR) is the gold standard for molecular diagnostic of ZIKV in human
samples. However, the technique presents high cost and limitations for Point-of-care (POC)
diagnostics. Given the lack of approved vaccines and antivirals against ZIKV, rapid and reliable
POC diagnostic test for detection of ZIKV is urgently required to facilitate initiation of control
and preventive measures, especially for pregnant women who are at a risk of infection, as well
as to increase the diagnostic capacity of ZIKV-affected low-resource scenarios.
Objective: In this context, the aim of this work was to develop and validate a diagnostic
platform based on the reverse transcriptase technique followed by isothermal loop-mediated
amplification (RT-LAMP) for detection of ZIKV in human samples.
Methodology: In all experiments, the ZIKV strain named PE243/2015 was used. Initially, it
was determined the capacity of RT-LAMP to detect ZIKV in biological samples, including
serum, urine, saliva and semen under controlled conditions, including experimentally infected
biological samples. In addition, the analytical specificity and analytical sensitivity of the assay
were evaluated. Subsequently, the validation of the RT-LAMP assay was performed with 40
clinical samples from patients who presented clinical symptoms similar to those caused by
ZIKV in the State of Pernambuco, Brazil. Finally, the value per reaction was calculated based
on the cost of all the reagents.
Results: Regarding the results, the RT-LAMP assay was highly specific for detection of ZIKV
in 20 minutes and was up to 10,000 times more sensitive than qRT-PCR for detection of
ZIKV in human samples without RNA extraction. The RT-LAMP had a sensitivity of 100%,
specificity of 88.46 %, and overall accuracy of 93.48%, highlighting the potential of RT-LAMP
for detection of ZIKV in clinical samples. As for the cost of each reaction of the RT-LAMP, the
value was one Real (R$ 1.00).
Conclusion: Based on the results obtained in this work, the ZIKV RT-LAMP assay described
here represents a potential alternative and inexpensive tool for the molecular diagnosis and
routine screening of ZIKV human infections. It could also be useful in monitoring the efficacy
of ZIKV eradication and control programs, especially in ZIKV endemic countries which
present low resource settings.
Keywords: Diagnostic; Low cost diagnostic tools; ZIKV
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IVD.17 - Development of Surface Plasmonic Biosensor for Rapid and Largescale Diagnosis of Hepatitis A
Gabriel Menezes Costa dos Santos1; Franklin Souza da Silva1; Marcelo Alves Pinto1; Carlos
Roberto Alves1; Luciane Almeida Amado Leon1*.
1Fiocruz/IOC.
Introduction: In Brazil, the improvements in sanitary conditions and the recent inclusion of
hepatitis A vaccine resulted in an increase in the number of individuals susceptible to the
disease. These facts together with the circulation of the virus in the environment, increases the
occurrence of epidemic outbreaks. Therefore, a test that enables a rapid and large-scale diagnosis
of acute cases may be a promising alternative to the currently available immunoenzymatic
assays. In this way, Biosensor assay may help in the adoption of appropriate measures to
contain hepatitis A outbreaks, as well as, in the detection of susceptible individuals involved
in the outbreak that may be candidates for vaccination, avoiding the spread of the infection
Objective: The objective of this study was to standardize an immunosensor of reflectance
applied to the large-scale immunodiagnosis of hepatitis A.
Methodology: This methodology was based on the development of a reflectance biosensor for
the detection of IgM and IgG anti-HAV, which allows the detection of antibodies at low detection
limits (nanoscale) and monitor the antigen-antibody reactions in real time, without the use
of conjugated developers and, with high selectivity and low cost. For detection of anti-HAV
IgM and IgG antibodies, the chip sensor surface was adsorbed with different concentrations of
recombinant HAV VP1 protein (0.001 μg - 0.5 μg) in run buffer. Purified anti-HAV IgM and
IgG in different concentrations (3.5nM to 219pM) were applied in triplicate, to evaluate the
interaction of anti-HAV antibodies with HAV VP1 and the limit of detection of the assay. After
the step of interacting the specific antibodies with the VP1 protein and recording the data in a
sensorgram, the surface of the sensor chip was regenerated, so that a second interaction with
antibodies could occur. A panel of anti-HAV IgG and IgM reactive and non-reactive serum
samples were used to evaluate the sensitivity, specificity and reproducibility of this assay.
Results: Purified anti-HAV IgM and IgG were detected in different concentrations (0.02µg
to 0.17µg). The increase in the detection signal was proportional to the increase in anti-HAV
concentrations. It was possible to define the binding affinity (1.85nM and 1.20nM) and the
maximum response (86,42 RU and 90,33 RU) to IgM and IgG, respectively. The linearization of
the antibodies concentration curves generated a saturation constant, which allowed inferring
the amount of specific antibodies in the anti-HAV positive serum compared to the negative
serum. Through the panel of serum samples, it was observed that the detection signal of the
anti-HAV positive serum samples was three times greater than the signal of the negative serum
samples.
Conclusion: These preliminary results demonstrated that the biosensor was able to identify
with high sensitivity, the presence of specific anti-HAV antibodies in sera of patients.
Keywords: Hepatitis A; Diagnosis; Biosensor
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IVD.18 - Identification of aptamers for application in the differential
diagnosis of ovarian tumor
Rayane da Silva Abreu1*; Aline Moreira1; Fábio Passet2; Claudia Bessa3; Wim Degrave1;
Mariana Caldas Waghabi1.
1Fiocruz/IOC;
2Fiocruz - Paraná;
3INCa.
Introduction: Cancer is an important cause of worldwide mortality, killing more than 8 million
people every year. The ovarian cancer is one of seven cancer types than most affect womem,
and is considered the most fatal among the gynecologic tumors. The ovarian tumor detection
presents importants limitations and is highlighted as the most difficult gynecological tumor
to be diagosed, hidering the efficiency of the treatment and consequently patients’ survival.
Specific molecules produced by tumors could be used as biomarkers and are considered good
targets for diagnosis. Thus, the use of aptamers represents an important tool to be applied for
the improvement of the specificity in tumor diagnosis. Aptamers are small synthetic nucleic
acid sequences, which bind with high specificity to a molecular target, presenting interesting
pharmacokinetic stabillity, bioavailability and permanence in blood circulation, and moreover
are able to bioconjugation with nanoparticles, imaging agents and therapeutics drugs.
Bioinformatics approaches may contribute to the improvement of aptamer identification and
studies focusing in target molecule-aptamer interaction. Thus, computational analyzes are
being applied to aptamers study, including 3D structural modeling, in silico simulation for
aptamers selection by molecular dynamics, modeling of virtual libraries and in silico aptamer
optimization.
Objective: The main goal of this study is the identification of aptamers with potential use
in tumor-specific diagnosis that would be able to differentiate metastatic and non-metastatic
tumor with application in tissue biopsies for epithelial ovarian cancer.
Methodology: For this, the Cell-Selex methodology will be apllied for the selection of
specific for each ovarian tumor type: metastatic and non-metastatic. The identification of the
molecules recognized by selected aptamers will be developed by Aptabid proteomics. Further,
the 3D aptamers structures and the target molecules will be modeled and the interaction of the
aptamer with its target molecule will be analyzed in silico through molecular focusing.
Results: To date, we are doing the round 7 of Cell-Selex for the selection of specific aptamers
for non-metastatic cell, using caov-3 cell line, of epithelial ovarian tumor.
Conclusion: Although the use of this metodology had been already explored for other tumor
types, its application in ovarian tumor is innovative, and contributes to new tecnologies in
public health in Brazil. In this way, the application of this tecnology could improve the diagnosis
and prevention, with a potential early detection and with great impact in life expectancy of
patients with ovarian tumor.
Keywords: Ovarian cancer; Aptamers; Diagnosis
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IVD.19 - Standardization of quantitative real time PCR for differential
diagnostic of Parvovirus B19 infection in acute liver failure patients
Arthur Daniel Rocha Alves1*; Barbara Barbosa Langella1; Rita de Cassia Nasser Cubel Garcia2;
Oswaldo Gonçalves Cruz3; Marcelo Alves Pinto1; Luciane Almeida Amado Leon1.
1Fiocruz/IOC;
2UFF - Universidade Federal Fluminense;
3Fiocruz - Fundação Oswaldo Cruz.
Introduction: Human Parvovirus B19 (B19V) is a common pathogen worldwide. This infection
is usually acute and self-limited and may cause a wide variety of clinical manifestations. B19V
has been recognized as a self-limiting cause of acute hepatitis and as uncommon cause of ALF
in children and adults. A high prevalence of B19V-DNA has been associated with livers of
patients with liver disease, being detectable for years after acute infection, which suggests a
persistent B19V-infection in liver.
Objective: To standardize and validate a real-time PCR (qPCR) for detection and quantification
of B19V-DNA, in order to establish a differential diagnosis for B19V infection in ALF patients.
Methodology: The qPCR techniques were based on Sybr Green® and TaqMan® methodologies.
To evaluate the quality parameters of both methods, serum samples from patients with (n=33)
and without (n=38) B19V infection were used. The absolute quantification was determined by
a synthetic standard curve based on NS1 region of B19V. In order to exclude the possibility of
false negative qPCR results due to PCR inhibitors, it was used a reference control (TaqMan®
RNAse P). The performance of the assays was evaluated testing archived serum and hepatic
tissue explants from 10 patients with cryptogenic ALF.
Results: The Sybr Green methodology showed 97% of efficiency, the limits of detection and
quantification were 62.6 and 53200 copies/mL, respectively. The Taqman methodology showed
95% of efficiency, the limits of detection and quantification were 4.48 and 310 copies/mL,
respectively. Sybr green showed 97.3% of specificity (p<0.001, 95%CI 0.86 to 0.99), and the
Taqman showed 100% of specificity (p<0.001, 95%CI 0.90 to 1.00). Both qPCR methodologies
showed sensibilities of 100% (p<0.001, 95%CI 0.89 to 1.00). No cross-reaction was observed
by Taqman methodology, when testing other viruses. However, a B19V false-positive result
was observed using Sybr Green methodology, in a Dengue positive sample. Despite a small
variation for the RNase P Cts observed between serum (31.12 to 35.22) and hepatic tissues
(16.01 to 25.44), through this analysis, there were no false negative results, supporting the
accuracy of the results. Among ten patients with cryptogenic ALF, three (30%) were positive
for B19V DNA in serum and hepatic tissue explant through standardized qPCR. All of them
were IgG anti-B19V positive and none of them were IgM anti-B19V. The mean viral load in
serum was 5.94x103 copies/mL, and in hepatic tissue explant was 8.53x104 copies/mL.
Conclusion: These results demonstrate the importance of using a sensible and specific
molecular method to clarify the B19V infection in cryptogenic ALF cases; using serum and
hepatic tissue explant samples. The assay showed optimal performance characteristic and
demonstrated to be fit for differential diagnosis and investigation of ALF causes.
Keywords: Acute Liver Failure; Human Parvovirus B19; Real-time quantitative PCR
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IVD.20 - Development of Quantitative Real-Time PCR (TaqMan Triplex
System) for the Diagnosis and Evaluation of Therapeutic Efficacy in Chagas
Disease
Constança Britto1; Carolina Messias1*; Otacilio Moreira1; Antonio Gomes Pinto Ferreira1;
Raouf Emile Sykora1; Marco Aurelio Krieger1; Alexandre Costa2; Alice Gomes1; Jéssica
Constermani1.
1Fiocruz - Fundação Oswaldo Cruz;
2IBMP- Instituto de Biologia Molecular do Paraná.
Introduction: Chagas disease (CD) affects about 8 million individuals in endemic areas
with 20 to 30% eventually developing chronic Chagas cardiomyopathy, the most severe
manifestation of the disease in humans. Serology is the gold standard for the diagnosis of
chronic CD, whereas conventional and quantitative Real Time PCR (qPCR) have been used as
complementary tools for diagnosis in cases of congenital transmission, discordant serological
results in chronic patients and for evaluating etiological treatment.
Objective: Based on the proof of concept previously generated by our group for developing a
prototype qPCR duplex diagnostic kit (T. cruzi nuclear satellite DNA [SAT] and a heterologous
internal amplification control [IAC]), we propose here the addition of a second target [kDNA]
for T. cruzi detection in a single reaction (TaqMan triplex qPCR) to improve the sensitivity of
the test.
Methodology: The first steps for standardization consisted in defining the best concentration
of primers and probes (SAT DNA: 900nM of each primer, 150nM probe; kDNA: 300nM of
each primer, 50nM probe; IAC: 200nM of each primer, 50nM probe), and the adjustment
of the standard curves with the use of synthetic DNA for the three targets, to reach better
accuracy in quantifying parasite load.
Results: Our results demonstrated optimal identities for sequences obtained from the amplified
products generated by each target (96% kDNA, 97% SAT DNA, 100% IAC) when compared
to those described in the database, and these sequences were already synthesized. Preliminary
tests with the synthesized sequences showed a linearity of 107 to 102 DNA copies.
Conclusion: Standardization will also involve the testing of linearity, inclusiveness, exclusivity,
precision, limit of detection (LOD), limit of quantification (LOQ) and clinical sensitivity
and specificity of the reaction. We have as perspectives the setting of the triplex reaction
using reagents produced by IBMP/Fiocruz and to validate the assay with a panel of blood
samples from patients with chronic CD. This project is a partnership between IOC and BioManguinhos, and has recently received financial support from the INOVABIO program.
Keywords: Chagas disease; Real Time PCR; Trypanosoma cruzi
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IVD.21 - Microsphere-couplings standardization with ZIKV or its E protein:
The first step to construct a multiplex assay for Zika/Dengue
Stephanie Almeida1*; Denise Matos1; Sheila Lima1; Alessandro Souza1; Thiago Chaves1; Marco
Alberto Medeiros1; Leila Botelho1; Mariana Pierre1; Patrícia Brasil2; Adriana Azevedo1.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/INI.
Introduction: Zika virus (ZIKV) was considered world emergency during Zika outbreak
in Brazil in 2015. ZIKV is a clinically important arbovirus that can cause fetal neurological
complications in infected pregnant women and Guillain-Barré syndrome in adults. Serological
diagnosis of ZIKV infection is a challenging due to high cross-reactivity between flaviviruses,
for exemple with Dengue virus (DENV). Accurate and early diagnosis is essential to properly
manage the patients. Samples collected in the viremic period of the ZIKV infection are
conducted for viral load measurement by molecular tests and samples collected after that
period are evaluated by serological tests such as ELISA and the results are confirmed by PRNT.
In the present study, we intend to construct a diagnosis test based in the liquid microarray
(LIM) to detect antibodies against ZIKV and DENV simultaneously, associated to treatment
with a chaotropic agent step to minimize cross-reaction.
Objective: Firstly, the objective of this work was to standardize the coupling ZIKV or its
recombinant envelope protein (E-ZIKVre) on the magnetic microspheres, an important step
to LIM test for Zika/Dengue.
Methodology: MagPlex® magnetic microspheres was used in purified ZIKV or E-ZIKVre
couplings made in 96-well plates tested with different buffers/block solutions and evaluated
by MAGPIX® device.
Results: Our data showed couplings with ZIKV and E-ZIKVre generated high values of median
fluorescence intensity (MFI), when we used a specific neutral buffer associated a specific block
solution. In addition, E-ZIKVre proved better than purified ZIKV particle once we detect high
values of MFI and remarkable difference between patient samples tested (positive and negative
for Zika serology).
Conclusion: These results suggest that coupling with E-ZIKV will contribute to a greater
sensitivity and specificity for multiplex assay Zika/Dengue.
Keywords: Zika; Multiplex; Microarray

128

VI International Symposium on Immunobiologicals
VII Seminário Anual Científico e Tecnológico
Bio-Manguinhos/Fiocruz

IVD.22 - Standardization of Plaque Reduction Neutralization Test on 96well Plates (micro-PRNT) for Zika Virus
Marisol Simões1; Vanessa de Oliveira Santos1*; José Henrique Rezende Linhares1; Bruno
Pimenta Setatino1; Stephanie Almeida da Silva1; Emily Hime Miranda1; Sheila Maria Barbosa
de Lima1.
1Fiocruz/Bio-Manguinhos.
Introduction: Plaque Reduction Neutralization Test (PRNT) is considered the “gold standard”
by the World Health Organization for the confirmatory diagnosis of Flavivirus infection
from the determination of neutralizing antibodies. Zika virus (ZIKV), a Flavivirus widely
circulating in Brazil has caused considerable epidemic impact. Although 80% of cases are
asymptomatic, virus infection in symptomatic cases causes headache, low fever, mild joint
pain, red spots on the skin, itching and redness in the eyes. Other less common symptoms
are swelling in the body, sore throat, coughing and vomiting. Infection by ZIKV has great
importance especially for pregnant women, since the virus is a potential cause for the birth of
children with a congenital malformation, in which the brain does not develop properly, called
microcephaly. The Virological Technology Laboratory (LATEV, Bio-Manguinhos/Fiocruz)
performs PRNT assays for different Flavivirus species, not only as confirmatory differential
diagnosis, but mainly in the evaluation of the immunogenicity of commercial vaccines in
development. Bio-Manguinhos currently participates in the development of three different
vaccine proposals for the Zika virus. Therefore, considering potential increase in the demand
for neutralizing antibody titers for diagnostic and vaccine evaluation, the standardization of a
neutralization test for the Zika virus with high sample processing capacity meets the needs of
LATEV and, consequently, of Institution and public health.
Objective: The objective of this work was to standardize the micro-PRNT for ZIKV,
methodology with greater capacity of sample processing, performed in 96-well plates.
Methodology: The methodology of this work was based on the determination of the protocol of
execution of the micro-PRNT for ZIKV. Although the rationale and test steps have already been
determined for other flaviviruses, it was necessary to evaluate the variables of the micro-PRNT
methodology and their different conditions specifically for the determination of neutralizing
antibodies to ZIKV, ie standardize the test for ZIKV. Therefore, the standardization process
involved the main steps/variables of the test: cell density, final incubation time, ideal virus
dilution and concentration of semisolid medium.
Results: Monolayers prepared at 2.0 x 105 cells / ml 24 hours before virus infection and
incubated for 4 days with 2.0% semisolid medium resulted in the best PFU profile for ZIKV
in 96-well plates. The ideal virus dilution to obtain on average 80 PFU / well was previously
determined.
Conclusion: As a result of the standardization of this gold-standard methodology in 96-well
plates, LATEV becomes capable of increasing its sample processing capacity and, consequently,
efficiently meet the increasing demand for the determination of neutralizing antibody titers for
the ZIKV. Thus, the next step will be to validate the test according to Anvisa’s regulatory standards.
Keywords: PRNT; Zika Virus; Standardization
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IVD.23 - Comparative study of in situ hybridization and quantitative PCR
for diagnosis of cutaneous infection by Leishmania infantum in dogs
Ricardo Gonçalves Silva1*; Sandro Antônio Pereira2; Natália Pedra Gonçalves1; Greice Maria
Silva da Conceição1; Luíz Cláudio Ferreira2; Fabiano Borges Figueiredo3; Rodrigo Caldas
Menezes2.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/INI;
3Fiocruz - Paraná.
Introduction: The zoonotic visceral leishmaniasis (ZVL) is a disease caused by the protozoan
Leishmania infantum and of great importance in public health in Brazil, which affects humans,
domestic and wild mammals. The diagnosis of L. infantum infection in dogs is performed by
laboratory techniques, which must be accurate, because these animals are the main source
of infection for the biological vector in the urban environment. Formalin-fixed paraffinembedded skin samples (FFPE) are frequently used in laboratorial routine for the diagnosis
of infection by L. infantum in dogs, because they are a good target and do not need ideal
conditions of cooling and transportation in the field. These are often the only samples available
for the diagnosis of Leishmania spp. In these cases, the diagnosis at species level is only possible
by in situ hybridization (ISH) and PCR techniques, as quantitative PCR (qPCR). However, the
sensitivity of these techniques is little known.
Objective: To determine the sensitivity of ISH and qPCR in FFPE skin samples for the diagnosis
of L. infantum infection in dogs using skin samples positive by parasitological culture (PC) as
the reference standard.
Methodology: FFPE skin samples of 48 dogs (27 with clinical signs and 21 without clinical
signs) having cutaneous infection by L. infantum confirmed by PC and by multilocus enzyme
electrophoresis were examined by ISH and qPCR using specific probes for L. infantum. These
samples were collected by biopsy of healthy skin of scapula in dogs from different endemic
areas of ZVL in Brazil, between 2008 and 2015. The ISH technique was examined by two
observers with different experiences in light microscopy.
Results: The sensitivities of qPCR and ISH were, respectively, 77.0% and 58.0%. The sensitivities
of qPCR in dogs with and without clinical signs were, respectively, 70.4% and 85.7%. The
sensitivities of ISH in dogs with and without clinical signs were, respectively, 55.5% and 62.0%.
The interobservers agreement for the ISH was fair (Kappa=0.32). The ISH presented sensitivity
directly associated with parasitic load quantified of L. infantum in the skin
Conclusion: The ISH and qPCR showed satisfactory sensitivities for the diagnosis of L.
infantum in FFPE skin samples of dogs, even in dogs without clinical signs, being qPCR the
most sensitive technique. When used together, these two techniques increase the sensitivity
for L. infantum diagnosis in the FFPE skin samples of dogs and allow the identification of
active infections by this parasite.
Keywords: Canine Visceral leishmaniasis; in situ hybridization; quantitative PCR
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IVD.24 - Recombinant ZIKV envelope proteins for the arbovirosis differential
diagnosis by ELISA
Juliana Torres de Freitas1*; Paulo de Alvarenga C. Terra1; Jorge Luís dos Santos Gonçalves2;
Marta Guimarães Cavalcanti3; Mauro Jorge Cabral Castro2; Regina Helena Saramago Peralta1;
José Mauro Peralta2.
1UFF - Universidade Federal Fluminense;
2UFRJ - Universidade Federal do Rio de Janeiro;
3UFRJ/ HUCFF.
Introduction: The Zika virus is an arbovirus of the Flaviviridae family that causes asymptomatic
and symptomatic infections. The clinical diagnosis of arboviroses is difficult in areas with
cocirculation of these viruses and, therefore, laboratory confirmation based on host immune
response is important, especially for pregnant women. The use of recombinant proteins as
antigens aims to improve the sensitivity and specificity of the immunological test.
Objective: The goal of this study is the production of recombinant ZIKV envelope (ENV)
protein and the standardization of an ELISA for the arbovirosis differential diagnosis.
Methodology: Expression of the ZIKV partial ENV recombinant protein was performed
using a synthetic DNA inserted into plasmid pET28a and expressed in Escherichia coli Rosetta
strain. The selected region from ENV protein was the one that showed less homology with
ENV Dengue protein. Indirect ELISA tests for IgG detection were standardized using the
recENV in the concentration of 0.25 μg per well. Forty three sera from individuals living in
a mountain community before Zika and Chikungunya epidemics were collected and used as
controls. Reactivity threshold was calculated by the mean of the results from control sera plus
two standard deviations. The ELISA conditions were: sera dilution 1:100, alkaline phosphataselinked anti-human IgG conjugate dilution of 1:5000 and after 20 minute of incubation reaction
was developed using pNPP substrate and reading at 405 nm. Samples from 8 follow-up
patients, ZIKV positives by real-time PCR, collected on days 1-2, 5-14 and 20-70 after medical
examination were used for analysis.
Results: The recombinant protein was expressed as 30 kDa and express sequence was confirmed
by sequencing. In six patients tested in “homemade” IgG Zika ENV assay, the levels of IgG
showed a tendency to increase with the infection time but not significantly. On the other hand,
using a ZIKV IgM capture Elisa Kit from InBios (Seattle, WA 98109, EUA) in order to compare
IgM and IgG levels, we found that specific IgM decreased in all follow-up samples, even the
ones that still remained positive.
Conclusion: These results were consistent with IgG and IgM antibodies kinetics production.
Low levels of IgG in all samples could be explained by the presence in of high levels of IgM.
Therefore, even as preliminary results, the use of recombinant ZIKV ENV protein showed to
be useful as antigen in immunological methods for detection of antibodies against ZIKV.
Keywords: Zika virus; Recombinant proteins; ELISA
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MAN.01 - Brazilian Genetic Heritage Act and its impact on Bio-Manguinhos’
scientific publications
Lívia Rubatino de Faria1*; Cíntia Reis Costa1.
1Fiocruz/Bio-Manguinhos.
Introduction: The Brazilian Genetic Heritage Act (13.123) was enforced on November 2015. It
seeks to protect and to encourage the sustainable use of Brazilian biodiversity. The Act defines
Genetic Heritage (GH) as information on the genetic origin of vegetal, animal and microbial
species, or species of other nature, and on the substances derived from the metabolism of
those living beings. Therefore, the Act encompasses every scientific activity utilizing viruses/
bacteria/fungi which have been collected from Brazilian individuals or endogenous animals;
Brazilian genetic sequences from GenBank®; in silico research of endogenous viruses/bacteria/
fungi; microorganisms engineered with endogenous genetic sequences; antibodies produced
by endogenous animals, domesticated species and spontaneous populations found in Brazilian
territory. Among the legal demands there is a mandatory registration in the National System
for the Management of Genetic Heritage and Associated Traditional Knowledge (SisGen)
prior to the disclosure of either final or parcial results of researches using endogenous GH.
Objective: To evaluate the impact of the Brazilian Genetic Heritage Act on Bio-Manguinhos’
scientific publications. Therefore, this abstract addresses the role of Bio-Manguinhos through
its Office of Technology Transfer (NIT-Bio) on the regularization/registration of dissertations
from the Professional Master Course in Immunobiological Technology (MPTI) and abstracts
from the Annual Scientific and Technological Seminar (SACT) whenever they address genetic
heritage.
Methodology: In this evaluation, the dissertations submitted to the MPTI (2003 through 2015)
as well as the abstracts submitted to the SACT (2013 through 2018) were verified by NIT-Bio
in order to identify the access to genetic heritage. Each dissertation/abstract was read, performing a case-by-case evaluation. When doubts have arisen, they were forwarded to Fiocruz’s
Genetic Heritage Work Group to solution. The authors of the selected dissertations/abstracts
were informed by e-mail and were guided to proceed the regularization (for GH access initiated before November 17th, 2015) or the registration (for GH access initiated after November
17th, 2015) on SisGen, with NIT-Bio guidance.
Results: Within the selected periods, 32 dissertations out of a 121 from MPTI had accessed the
Brazilian GH (26%). Out of the 418 abstracts from SACT, 289 were elaborated by Bio-Manguinhos employees, amongst them, only 93 have accessed the Brazilian GH (32%). As a result, 23
registrations and 16 regularizations entered the SisGen. It should be noted that registrations
and regularizations had more than one dissertation or abstract.
Conclusion: The access to the Brazilian Genetic Heritage occurred in 26% of the dissertations
submitted to MPTI and in 32% of the abstracts submitted to SACT, indicating that the Brazilian
Genetic Heritage Act impacts on. Therefore, researchers should follow the institutional
guidance regarding scientific publications involving Brazilian GH in order to avoid the
sanctions enforced by the Act.
Keywords: Genetic Heritage; Scientific publications; Bio-Manguinhos
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MAN.02 - Health and co-criation: a bibliometric analysis of literature
Chayana Leocadio da Silva1*.
1Fiocruz/Bio-Manguinhos.
Introduction: In the contemporary social context, globalized and with access to information,
society increasingly assumes participation in decisions in health services. Thus, in the same
way that marketing methods and tools are used to approach and identify with the client, such
as co-creation and design thinking, which guided the survival, competitiveness and expansion
of profitable companies. These methods and tools were progressively used and disseminated
in public and health organizations, aiming to optimize processes and strengthen services and
their image with society.
Objective: The aim of this study was to investigate the characteristics of the scientific
production of the topic of Value Creation correlated to Health in the databases ISI Web of
Science, Scopus.
Methodology: A bibliographic survey was carried out using the keywords “cooking” and
“health” in the ISI Web of Science, Scopus journals from October 30 to December 09, 2018.
For the selection process, filter, idiom, document type: complete articles or review, both in
peerreviewd journals and applied the filter in areas of knowledge related to the study goal.
The following eligibility criteria were used: adherence of the titles of the articles; the
relevance of the abstracts to the purpose of the research; and by the analysis of the full text
and its consonance with the review question. Regarding the period, the filter was applied to
publications made in the last 5 years, that is, from 2013 to 2018, aiming to map the scientific
behavior of the contemporary academy to the topics of this study.
Results: The searches in the bases mentioned above resulted in 2,427 studies that, after applying
the methodology of summarization and analysis, only 30 showed a direct relationship between
co-creation and health. This shows that despite the growing interest in open innovation and
strategies that require greater collaboration between different health actors, research on health
co-creation and innovation is still incipient. In focus, however, these 30 papers make it clear
that there are currently promising new areas of focus for promoting health co-ordination,
such as interprofissional team work, coordination of care, quality improvement, systems
science, health information, patient safety, clinical practice assessment and effective use of
clinical decision support, which are essential for 21st century medicine and should be geared
towards promoting innovation within health organizations
Conclusion: The co-creation of learning between interprofissional deserves to be observed as
a strategy for value creation focusing on the generation of health solutions with and for society.
Therefore, it is recommended that more studies like this should be done, seeking scientific
development and proposition of methodologies applied to health.
Keywords: Co-creation; health; bibliometric analysis
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MAN.03 - Organization handbook: document directs regarding papers and
responsibilities in a public organization structure
Chayana Leocadio da Silva1*; Aloysio Moreira Junior1.
1Fiocruz/Bio-Manguinhos.
Introduction: The purpose of the Organization’s Manual is to emphasize and characterize the
formal aspects of the relations between the different organizational units of the institution,
as well as to establish and define the duties and responsibilities related to each of the units.
Faced with the challenges of systemic vision within organizations, it is essential to have a guide
where all employees can consult in a practical and updated way, the roles and responsibilities
of organizational units, fostering a more participative business management.
Objective: Identify in specific literature in Brazilian public organizations the role that the
document “Organization Manual” exercises as guiding document, its content, structure and
organization, serving as a basis for updating the current manual in Bio-Manguinhos.
Methodology: For this analysis of the external environment, bibliographical research was
carried out with the purpose of informing and contextualizing on the subject, benchmarking
with five public institutions to identify reference relations in the market in search of structure,
form and applicable models. In addition the analysis of internal institutional documents such
as the HR-mapped job title and functions has been conducted in all areas of Bio-Manguinhos,
in order to diagnose and correlate information with the current organization’s manual. Allied
to this documentary research, the mapping of existing processes was used, aiming to portray
the current situation of the organizational units.
Results: After documentary research and benchmarkings, it was possible to infer that
“Organizational Manuals” need to describe in an objective way the attributions of each area of
the organization, that is, they should describe “what they do”, “how” each activity is performed
is described in documents of more operational levels like POP (standard operating procedure),
IT (work instruction), among others. Another point of great relevance was the establishment of
process and periodicity of updating the document and its direct interface with the institutional
organization chart. And to ensure access in an effective and transparent way for all employees,
its availability for consultation should be via the web, arranged in the institutional page.
Conclusion: It was possible to infer that, given the challenges of systemic vision within
organizations, the Organization Manual is the document that has the purpose of guiding the
roles and responsibilities of the organizational units and should be in line with the current
organizational structure. It should be objective, concise, well structured, with annual updates
or any structural changes and attributions that occur in the Institution and should be accessible
to all employees of the organization.
Keywords: management; public organizational structure; organization handbook
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MAN.04 - Institutional policies: how the market prepares, documents and
discloses its guidelines
Chayana Leocadio da Silva1*; Francisco Elton Ribeiro1.
1Fiocruz/Bio-Manguinhos.
Introduction: Institutional policies are guidelines established by organizations to achieve their
objectives. Therefore, they should be followed by people who are responsible for managing the
business and its relationships with stakeholders. Organizations without clear guidelines tend to
incur in serious regulatory, legal, cost-enhancing and quality reduction detrimental impacts.
Objective: Evaluate how the market establishes and discloses its guidelines of conduct to
achieve internal strategic objectives through institutional policies.
Methodology: For this study, 12 large institutions were analyzed, of which 5 were public. For
this purpose, general and specific questionnaires were sent, such as: “What is the current
structure or hierarchy of documents established in the Organization?”, “Is there any formalized
classification for Institutional Policies as to its scope or comprehensiveness?”, Are there
formal criteria for assessing whether the policy is effectively contributing to the company’s
overall objective and values?”, “What are the topics covered in Institutional Policies”,”How is
the process of establishing Institutional Policies (elaboration, review, approval ), “Is there a
document that describes the sanctions and penalties, in case someone does not follow the
Institutional Policies?”. And, from the answers, an analysis and diagnosis report was prepared.
Results: 30% of the companies surveyed reported that they identified the need to establish
institutional policies by a legal requirement or because it was a critical issue or a good
market practice. The topics most covered were: risks, internal controls and compliance;
human resources; relationship with the market; Quality, Occupational Safety, Environment
and Occupational Health; information security. No company surveyed organizes their
policies from a Value Chain assessment. As for the process of elaboration, validation and
dissemination, 8 companies have the practice to elaborate their policies by the functional
areas; generally submit for review by an area with an impartial role; and the approval is
performed top management. 5 of them disclose their policies through the organization’s
website, thus providing broad access to the population. Only 1 of them controls and monitors
compliance with policies through performance indicators. And in none of them there is a
document describing the sanctions and penalties, applicable in case some employee does not
follow the guidelines described in institutional policies. In this case, the external regulations
and / or applicable legislation are followed.
Conclusion: Through policies, the top management notifies the employees their behaviors
intentions within the organization. For organizations that look after the transparency of
information or where such standards are mandatory by regulatory bodies, these guidelines are
also disclosed to consumers / citizens.
Keywords: institutional policies; guidelines, research
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MAN.05 - Therapeutic horizon for acute limphoblastic leukemia: a
technology foresight study
Hugo Garcia Tonioli Defendi1*; Fabíola Araujo Cordeiro1; Tatiana Jorge Fernandes1; Aline de
Almeida Oliveira1.
1Fiocruz/Bio-Manguinhos.
Introduction: Acute Lymphoblastic Leukemia (ALL) is a type of cancer of great relevance in
public health, being considered the most frequent in childhood. Currently, standard therapy is
considered effective, but many new technologies have reached clinical trials, what can change
the treatment of ALL in the future. The methods of technological foresight, as tech mining and
expert opinion, are widely used by companies in order to minimize the risks of investments
and to understand the opportunities and threats of a certain field. In this context, fostering a
broad and future vision, this work aimed the identification of potential technologies that could
benefit patients with ALL to be invested by Bio-Manguinhos.
Objective: Perform exploratory analysis of the global scenario of developed and under
development medicines for the ALL treatment, through a combination of technology foresight
methods, with the aim to understand the better strategy to be pursued by Bio-Manguinhos.
Methodology: Firstly, a search in the Medtrack database was applied in order to select products
indicated to ALL. These set of data were exported to Excel10 and then a classification in terms
of technology and clinical strategies was done for each project/product identified. Frequency
graphs were generated and correlations between technology, clinical and status of development
were done. After, a pre-validation process was undertook with physicians.
Results: The Medtrack database returned 146 results, including 71 products under
development, 53 small molecules, 17 biological reference and 5 biosimilars. The focus of the
study was to analyse the innovative products with potential to be launched in the market.
Within the innovative products, we identified 33 small molecules, 31 biologicals and 4
semi-synthetics. The biotechnological products were sub-classified in cellular therapy (16),
monoclonal antibody (13) and enzymes (6). The data shows a Pharmaceutical repositioning
in terms of investment, highlighting the cellular therapy with most of the products in clinical
phase of development. Monoclonal antibodies also represent a relevant shift. On the other
hand, the enzymes, most used in the current clinical practice appeared in the last position. In
what concerns to the innovative small molecules, the anti-metabolic agents (9) and protein
kinase inhibitor (9) appeared as the most important technologies. The clinical analysis and
pre-validation step showed that enzymes, although not the main target of investment by
pharmaceutical industries, remain as a good investment option for Bio-Manguinhos in the
recombinant and/or pegylated forms, because its properties in the clinical practice.
Conclusion: The combination of tech mining and pre-validation with expert opinion methods
provided an assertive overview of the current and future scenario of medicines to treat ALL. The
conclusion until now, that will be validated in an experts panel, is that l-asparaginase in a recombinant
and/or pegylated form seems to be a promise product to be invested by Bio-Manguinhos.
Keywords: Technology Foresight; Acute Lymphoblastic Leukemia; L-asparaginase
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MAN.06 - Relevancy and applicability of Marketing activities and its strategic
role by providing subsidies and support to key areas in Bio-Manguinhos
Linda Khalili Boukai1*; Julia Schurig Figueiredo1; Denise Maria Lobo Crivelli1.
1Fiocruz/Bio-Manguinhos.
Introduction: As per definition, Marketing activities are means and methods used by an unit
to generate value, promoting renewal and growth to the market practices of an Institution. BioManguinhos’ Marketing Function fulfills this premise, playing a key role in the Market Relations
Department. To ensure relevancy and applicability to its activities, Marketing assignments interact
with absolute connection to functional processes from Bio-Manguinhos’ strategic areas, being
entirely aligned with market strategies defined by the executive board. The impacts of Marketing
activities are observed in long term, however the richness of information placed in availability
and accessibility is crucial for recognition and analysis of the environments (internal/external)
,meaning a valuable tool to support decision-making actions related to Strategic Plan review.
Objective: Present Marketing activities in data collection analysis and practices to subsidize
information of market trends for Workshops in Vaccines, Biopharmaceuticals and Reagents
for Diagnosis, aiming at the review of Bio-Manguinhos’ Strategic Plan by the executive board
and related key areas.
Methodology: In 2018, the review of Bio-Manguinhos’ Strategic Plan started with the
determination of the new board of Directors to mobilize key areas to prepare the Institute
for the future. Planning and Organization Advisory, proposed a methodology involving the
organization of Workshops counting on the participation of specialists dedicated to building
roadmaps, focusing on short/long term mapping of market and technological scenario for
the next 10 years (2018-2027). In this context, Marketing Function played a crucial role
in market prospection of technological trends aiming at renewal and provision of updated
and reliable data from competitors for current products in portfolio and others in pipeline.
The methodology involved the performance of dedicated research based on market reports,
electronic database (Medtrack) and public websites. Business Development Division supported
Marketing collaborating with prospective work.
Results: Data collection revealed evidences of a growing global market for Vaccines,
Biopharmaceuticals and Reagents for Diagnosis. Vaccines’ future market is accelerating, driven
by increasing launches in new therapeutic areas and pediatric vacines. Total market is expected
to reach US$49.27 billion by 2022, from US$34.30 billion in 2017, indicating a growth rate of
7.5%. In the last 5 years Biopharmaceuticals have increased it´s revenue in 70%, with recognized
growth in market share. The expected market size in 2025 is US$399,5 billion. Biotechnology
Reagents market expects a growth rate of 9.86% over the period 2017-2025. The market size will
reach US$ 122.7 billion by 2025. Data reveal new technological trends consisting of automation
and multitests, and new horizons for clinical diagnosis such as oncology and genetic screening.
Conclusion: Bio-Manguinhos Marketing Function subsidizes and supports strategic actions
providing meaningful information for mapping national and global scenarios, favouring
the search for new opportunities and identifying competitive advantages for technological
development or Technology Transfer of products updated with market trends.
Keywords: Marketing; Market trends; Technological trends
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MAN.07 - Hazard Analysis and Critical Control Points (HACCP) in the
production of yellow fever IFA (Active Pharmaceutical Ingredient).
Carla Cristina Alves Bustamante Rosa1*; Miguel Angel de la O Herrera1; Elezer Monte Blanco
Lemes1.
1Fiocruz/Bio-Manguinhos.
Introduction: The global trend of the pharmaceutical industry is to use the concept of risk
analysis to provide a considered increase in safety and ensure the quality of production of
immunobiologicals, becoming an important tool in the incessant search for continuous
improvement. The HACCP (Hazard Analysis and Critical Control Point) tool assists in this
purpose because of its ability to identify critical process points based on prior knowledge and
proposing control and monitoring actions in key process parameters.
Objective: The aim of this work is to identify critical control points through the HACCP risk
analysis tool in the production stages of the IFA (active pharmaceutical input) of an attenuated
virus vaccine.Through this identification improvement actions will be implemented to
optimize and increase the reliability of the production process, aiming at the first actions for
the product space design.
Methodology: First the risk analysis techniques were applied: Hazard Analysis and Critical
Control Points - HACCP and for the classification and prioritization of the hazards evidenced
and the Risk Matrix tool. Subsequently, the productive processes were evaluated and the
potential hazards were identified and analyzed according to their degree of severity and
frequency. Finally, they were submitted to the application of the 7 principles of the HACCP tool,
where the critical points of control and elaboration of the corrective actions methodologies of
monitoring and verification of the CCPs were defined.
Results: 157 hazards were raised in the productive stages listed in this work: 57.9% biological,
40.7% physical and 1.27% chemical. Of this total, only 19% were considered CCPs and were
monitored. It was essential then to intensify the potential of the tool and to monitor the CCPs,
to define control measures for all identified hazards, and to map all existing and proposed
control measures. The measures were evaluated for their effectiveness in eliminating and/or
reducing the risks to acceptable levels, without losing the safety and quality of the processes
performed.The critical limits for each CCP were defined according to historical data and
recent studies available. Thus, a plan of action was developed for all the risks raised and
defined monitoring and verification proposals according to the periodicity of the routine of
the productive processes.
Conclusion: Pharmaceutical industries are looking for technological alternatives capable of
subsidizing recent regulatory changes. And that should be sufficient to reduce and/or eliminate
the risks inherent in the steps, without directly interfering in production yields. Understanding
all the factors involved in the risks and directing the identified control strategies becomes
imminent being essential for the protection of the product. This makes it possible to ensure
greater efficiency in exposure, reduction and mitigation of risks.
Keywords: HACCP; Yellow fever; CCP

140

VI International Symposium on Immunobiologicals
VII Seminário Anual Científico e Tecnológico
Bio-Manguinhos/Fiocruz

MAN.08 - The role of technological roadmaps in shaping the future strategy
for Bio-Manguinhos
Lethícia Mallet1*; Rosângela Alves1; Monique Menegaci1; Pedro Barbosa2; Elaine Vasconcelos
do Nascimento Gomes1.
1Fiocruz/Bio-Manguinhos;
2IBMP- Instituto de Biologia Molecular do Paraná.
Introduction: The development of technological roadmaps has been a widely used technique
in organizations to help map and manage the strategic portfolio that meet future market
challenges. In particular, for organizations with high technological intensity, such as the
pharmaceutical and biotechnology, roadmaps can help in the construction of articulated
visions between demands - defined by technological and market trends - and the internal
possibilities and resources of achieving them. Considering the review of Bio-Manguinhos’
Strategic Plan (2017-2028), Planning and Organization Advisory proposed the adoption of
roadmapping technique to reliably support the executive board on analysis and selection of
priority technological paths in the business areas of the Institute.
Objective: The objective is to present how the roadmapping methodology was applied and
adapted for Bio-Manguinhos to support the strategic reflections for the next ten years,
highlighting the major contributions to Strategic Plan results obtained by each business
segment - Vaccines, Biopharmaceuticals and Diagnostics.
Methodology: The methodology was an adaptation of the roadmapping technique adopted at the
Institute of Manufacturing of the University of Cambridge, in which the key dynamics is based
on articulation between market-product-technology-resources. Three roadmaps were built, for
each product segment, adopting the Strategic Planning horizon - 10 years. First of all, Planning
Advisory organized data collection to subsidize workshops for experts discussion. It was based
on market studies and identification of technological trends (prospective analysis) prepared by
Marketing and Technological internal teams. These studies were held at the beginning of three
workshops organized by segment to support specialists filling in the maps with priority and
viable routes for Bio-Manguinhos, considering short, medium and long term horizons.
Results: The application of the technique resulted in three strategic roadmaps based on a set of
technological paths considered by the specialists as institutional priorities, which were reference
to Board decision-making and selection of the strategic drivers to be pursued in each business
segment. Among different drivers, we highlight some examples - the importance of investing in the
synthetic biology as a future route for vaccines; pursuing the development of immunoconjugate
products and personalized medicine in biopharmaceuticals segment; and invest in the new
generation of molecular tests based on the point-of-care platform, in Diagnostics.
Conclusion: The adoption of roadmapping technique allows discussing perspectives and visions
of the future in the light of a set of resources that must be mobilized to develop products that meet
the markets of interest of the business. In addition, it supports qualified board decisions about the
future reflected in the set of strategic drivers that should guide the entry of new products and the
priority operations for the Institute in the short, medium and long term.
Keywords: roadmapping; strategy; technology
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MAN.09 - Regulatory Processes and Standards Required for Marketing
Authorization of Vaccines in Brazil
Sheila Barros Matsuoka1*; Laura Gomes Castanheira2; Ivna Alana da Silveira1.
1Fiocruz/Bio-Manguinhos;
2Without bond Institutional, with personal interest in the area.
Introduction: The development of a vaccine is a complex process that requires several steps,
starting with identification of new targets, technological development, pre-clinical studies,
clinical trials, submission of the registration process to end in the marketing authorization.
Brazilian health standards are a complex of specifications to be fulfilled and dispersed by
various regulations, which make it difficult to obtain the registration with ANVISA. Due to
the lack of specific guidelines and considering that ANVISA can make use of guidelines and
recommendations of International Regulatory Agencies or Health Organizations, since they
have a cooperation partnership, it is important to elaborate a Specific Guidance to be follow by
vaccines manufacturers and registry holders. This Guidance describes the standards adopted
by ANVISA, FDA, EMA, ICH and WHO, related to studies of efficacy, safety and quality that
vaccines must meet in order to obtain marketing authorization.
Objective: The objective of this work was to elaborate a Specific Guidance, with details on the
evidences that must be obtained to demonstrate vaccine efficacy, safety and quality in order to
obtain ANVISA´s marketing authorization.
Methodology: A detailed investigation of a diverse worldwide health legislation (ANVISA,
FDA, EMA Regulatory Agencies, WHO and ICH) related to technological development, clinical and vaccine registration was carried out as described below:
a) Legislation available on the ANVISA website composed by 62 documents;
b) Legislation available on FDA, EMA, WHO and ICH websites composed by 120 documents.
Results: After prospection, all information was compiled to make the Guidance. In addition to
all the information described in the Guidance, two instructional annexes models were made.
The first is related to pre-clinical and clinical studies and the second to the product registration
processes. These annexes were created like Specific Forms to be used as a working tool to meet
regulatory standards demanded by ANVISA and other Regulatory Agencies for technological
development, clinical trials and vaccines registration. It will be very useful to researchers and
project managers that work on the vaccine development.
Conclusion: The work will allow interested stakeholders in the area of technological
development, clinical research and vaccine registration to strengthen knowledge regarding
applicable regulatory processes. It is also intended to contribute to the discussion on the
improvement of national regulatory system, using a comparative analysis of mandatory
compliance procedures in important International Regulatory Agencies, identifying the main
differences and similarities. The Guidance will contribute to the management of the regulatory
processes in vaccine development in Brazil.
Keywords: Vaccines; Regulatory requirements; Marketing Authorization
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MAN.10 - The review process of Bio-Manguinhos’ strategic plan and its
immediate impacts
Rosangela Vianna Alves da Silva1*; Elaine Vasconcelos do Nascimento Gomes1; Lethícia Mallet
Vivas1; Monique Menegaci Barbosa1; Pedro Ribeiro Barbosa2.
1Fiocruz/Bio-Manguinhos;
2IBMP- Instituto de Biologia Molecular do Paraná.
Introduction: The Immunobiological Technology Institute (Bio-Manguinhos) has recently
finalized its Strategic Plan for the next 10 years. The challenge of conducting it to a sustainable
future is based on search for excellence in management, investment in the development of
products, services and innovative processes, modernization of physical facilities, socioenvironmental responsibility, strengthening of technological platforms and essential skills
to the consolidation of its strategic role for Public Health. At the current Brazilian political
juncture, short-term scenarios require immediate actions, demanding an option of fast
organizational mobilization, by differentiated actions for the short-term – 2019-2020 – while
taking into account the medium and long-term scenarios.
Objective: Present the case study of Bio-Manguinhos strategic plan review, assuming the
horizon of 2028 for the long-term process, at the same time that establishes an initial period of
two years – 2019-2028 – for consolidation operations of the recent organizational achievements,
and the implementation of new conditions for the long-term development.
Methodology: The review of Bio-Manguinhos Strategic Plan assumed the adoption of a
participatory process. In a one-year work it, involved hundreds of managers, collaborators and
specialists, internal and external, in 5 workshops and dozens of meetings that counted with
the participation of practically all areas of the Institute. As intermediate products, we can cite
the work of prospecting trends of the external environment, the elaboration of the internal
environment’s diagnosis and the design of a tool for mapping and monitoring Bio-Manguinhos’
stakeholders. Besides the SWOT Matrix, there were also developed technological roadmaps
by product segment – vaccines, biopharmaceuticals and diagnosis – as well as proposal of
management model of technological development. The consolidated work was the basis for
the elaboration of the strategic direction statement for the next 10 years.
Results: The institutional priorities for the next 10 years were translated into in corporate
strategies grouped into 4 strategic axes – innovation, efficiency, compliance and organizational
intelligence – which were deployed in three strategies of market positioning and three of
technological positioning. At the tactical level, they are reflected in the 25 institutional drivers
and 28 business drivers grouped by product segment. At the operational level, they are
translated into the set of strategic portfolio - projects and initiatives - that execute the idealized
planning. The design of the plan’s management and governance proposal is in progress.
Conclusion: Clear drivers for the establishment of operational priorities were the main gain of
the strategic plan review. Although it is facilitated by the participatory process, the materialization
of the current strategic agenda will require the construction of an institutional performance
monitoring system that facilitates the integration of planning with the operation and is able to
signal the need for adjustments and/or technological and market redirects, whenever necessary.
Keywords: Strategic Management; Strategy; Planning
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MAN.11 - Prospection studies: a new methodology for strengthening
research projects conducted by graduate students.
Juliana Santos-Gandelman1*; Fabricia Pires Pimenta1.
1Fiocruz/CTDS.
Introduction: Prospecting studies provide an overview of patent documents and scientific
literature of a particular technology, being relevant in policy discussions, research strategy
planning or technology transfer. The Escritório de Inovação – EI (Innovation Office), of the
Centro de Desenvolvimento Tecnológico em Saúde – CDTS, proposed to carry out prospecting
studies to strengthen internal research projects conducted mainly by graduate students.
Objective: The present study aimed to provide a methodology to perform an analysis of the
scientific and patent literature for postgraduation research projects. The main objective was
to give information about the state-of-the-art of the technology, providing inputs for correct
decision making, taking into account technological development and innovation.
Methodology: The project “Functional characterization of a panel of tumor-specific aptamers
for triple negative breast cancer” served as a pilot. Patent document searches were carried out in
September 2018 using the database Orbit Intelligence. We searched for documents containing
the words “aptamer* and breast cancer” in their title, abstract, or claims and classified as A61
(human needs – medical or veterinary science; hygiene) by IPC. Regarding the scientific
literature, three different databases were used: Web of Science, Scopus and Pubmed with the
same key words for patent search. Parts of the study were carried out jointly with the student.
Results: The search resulted in 653 patent families and 753 different scientific papers. Since the
first patent filing in 1995, there has been a notable increase in the number of patent deposits
involving aptamer technology and its application to breast cancer, with a peak in 2015.
Through the analysis of the countries where assignees sought protection for their inventions,
it is possible to infer that the markets of greatest interest in this technology are USA, Europe
and China. The majority of the patent documents analyzed is related to the use of aptamers
for therapy against breast cancer. Among the analyzed scientific articles, an expansion of the
studies involving this technological area was also observed, with most of the research centers
located in the USA and China. Through self-correlation analysis, it was observed some
networks of interaction between the affiliations of the first authors of the studies analyzed.
In relation to Brazil, attention is drawn to the position of the University of the State of Rio de
Janeiro as a bridge between national and international institutions.
Conclusion: The prospective analysis can contrisute to many scientific and economical aspects
in the research and technological development of aptamers and their use for breast cancer. The
designed methodology generates studies suitable to support graduate projects, avoiding waste
or replication of scientific research, mainly at public institutions, and can promote the literacy
of postgraduation students.
Keywords: technological information; graduate courses; prospective studies
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MAN.12 - Technology foresight for the identification of new targets,
opportunities and partnerships in plant-based platforms
Diana Praia Borges Freire1*; Lívia Rubatino de Faria1; Tamiris Azamor da Costa Barros1;
Milena Mouta Verdan França Carvalho1; Christiane de Fatima Silva Marques1; Marilza Batista
Correa1; Beatriz de Castro Fialho1.
1Fiocruz/Bio-Manguinhos.
Introduction: As an example of many of technology foresight (TF) applications, it can help
an organization to identify areas to concentrate research and development investments in
short, medium and long terms. Since 2012, Bio-Manguinhos (BM) has been investing in
plant-based technologies. This is an emerging field, with few registered products and only
one in the market. Therefore, establishing a systematic TF will contribute to BM’ decisionmaking for target selection and project prioritization to be further advanced at the Plant Based
Technology Center.
Objective: To present the results of ongoing in-house TF initiatives in molecular pharming
regarding the design of the process, as well the data and analyses so far obtained about the
current scenario and trends in the area.
Methodology: To establish and design a TF process, we identified the main areas and business
processes and interviewed main stakeholders. Regarding the application of TF methods, we
used Medtrack® to identify the pipeline of 22 companies working in molecular pharming,
covering biotherapeutics and vaccine. Since there was no suitable database available in BM
for diagnostics, we searched scientific databases (Embase®, Scopus®, Web of Science® and
Pubmed®) and a patent database (Derwent Innovations Index®). To clean, classify and analyze
the results, we used data mining, descriptive statistics in Microsoft Excel®, Tableau® and
Vantage Point® software.
Results: We were able to identify the major requirements and methods that could be currently
applied in BM for early search and selection of targets. Regarding the TF results, the Medtrack®
search retrieved 84 plant-based biotherapeutics (market phase, N= 1; phase III, N= 2) by 14
companies. Transient Expression Systems (TES) were the source of 48.8% of these products.
For plant-based vaccines, five companies had 22 products under research (phase III, N= 1), all
of which obtained by TES. For diagnostics, three out of 18 publications mentioned products
obtained by TES. Regarding patents, nine out of 1,095 original documents were selected for
further analyses due to their relevance. Four of these patents were related to at least one of the
18 original publications, but no products were identified on the specific market.
Conclusion: In general, we demonstrated that TES is a broad range expression system and can
be the best choice for many targets. However, the market database and the search of scientific
and patents databases did not add to the existing knowledge of vaccines and diagnostics
products in market players, respectively. For vaccines and biotherapeutics, the use of scientific
and patent information is also necessary to complement the analysis and for diagnostics,
other foresight techniques are required. Besides an overall view of trends and potential areas
of interest, this work also demonstrates the importance of institutionalizing TF. Further work
is necessary to improve the data gathering as well as data analytics.
Keywords: Technology foresight; Plant-based technologies; Biopharmaceutical development
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MAN.13 -The evaluation of suppliers for public pharmaceutical laboratories:
regulatory and legal implications
Driele Marinho das Neves1*; Chayana Leocadio da Silva1; Flávio Isidoro da Silva1; Bruna La
Poente de Castro Barreto1.
1Fiocruz/Bio-Manguinhos.
Introduction: Suppliers have a very important relevance in the supply chain. As a public
institution, Bio-Manguinhos Institute is submitted to the implementation law’s which operate
the public purchasing process for the acquisition of its raw materials, which includes but not
limited to the Laws n° 8.666/93 and n° 10.520/02 . In addition, as a pharmaceutical manufacturer
industry, it is also included in Resolution RDC n° 17, of April 16, 2010 of the National Agency
of Sanitary Surveillance (ANVISA). The fact that to comply with the various applicable laws, it
becomes a challenge for the supply area, since it must meet customer expectations and chain
interfaces, whether internal or external.
Objective: To carry out a preliminary evaluation and selection of suppliers of raw and packaging
materials for Bio-Manguinhos vaccines portfolio’s and achieve a better understand on how
this selection occurs in the market and its methods meets the current rules and regulations
applicable to the Institute.
Methodology: A previous evaluation was carried out of the current selection processes for
vaccine materials suppliers from the Institute’s portfolio, and also a bibliographical review on
a scientific basis, as well as the applicable laws and regulations in force and a benchmarking of
one of the main pharmaceutical companies in the world, with foreign and private capital, and
that has a robust process to qualify its suppliers of materials and services performed.
Results: In this study it was possible to identify that the purchase of materials in the public
environment, through the biddings, is given exclusively by lower price and legal documentation.
Exceptions to the bidding modalities are the purchase by exemption from bidding (limited to
monetary value) or by unenforceability, due to impossibility of competition or due to exclusivity
of supply. The only possibility found in Law n° 8.666/93 (Article 114), already in use at the
Institute, which can be used as a prior evaluation and selection of suppliers, properly speaking,
is the pre-qualification of suppliers. However, although pre-qualification is the methodology in
the public environment that most closely resembles that practiced in the private environment,
and is the most adequate for the selection of suppliers of all the raw materials and packaging
materials that make up the products, it is not applicable to all materials, since it may violate the
principles of the constitution and Law n° 8.666/93, as the principle of competitiveness.
Conclusion: This study identified that pharmaceutical public laboratories, which are subject
to the application of public procurement laws, have limitations to comply with RDC n°
17/10, regarding the prior evaluation requirements of suppliers prior to the acquisition of the
materials (articles 69, 159 and 170) in its entirety.
Keywords: Supplyers Selection; Public Pharmaceutical Laboratories; Public Purchase
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MAN.14 - Macromolecule Laboratory (LAMAM): evaluation of 10 years of
experience to face a new challenge
Hilton Jorge Nascimento1*; Renata Chagas Bastos1; Patrícia Barbosa Jurgilas1; Ana Paula Dinis
Ano Bom1; Luãnna Elisa Liebscher Vidal1; Izabella Sodré Buty da Silva1; Priscila Muniz da Paz
Gilio Guzzo1; Rayane de Oliveira Guerra1; José Godinho da Silva Junior1.
1Fiocruz/Bio-Manguinhos.
Introduction: The scarcity of financial resources on the national scene and the high costs of
maintaining research laboratories have prompted the search for new sources of funding and
partnerships for research and development institutions. Therefore, a way in which research
laboratories operate as internal and external service providers has been discussed in BioManguinhos. LAMAM as a laboratory specialized in the field of macromolecules matches the
concept of outsourcing of service as many biotechnology companies abroad. For this purpose,
it is necessary to apply a laboratory management model for quick decision-making and for the
choice of technological platforms to be made available to potential partners.
Objective: Apply a laboratory management model based on indicators to evaluate bottlenecks
and select potential technological plataforms executed on LAMAM to provide internal
demands and external services.
Methodology: We selected the SMART method (Specific, Measurable, Achievable, Relevant,
Time-Based) for laboratory management, which is a model based on the choice of key performance
indicators, subdivided in different categories: Performance (number of demanded procedures,
developed activities, introduction of processes control); Human Resources (academic formation and
produtivity), External Sources (grants founding obtained, external partnerships) and Regulatory
Compliance. As for database were used the records of the last five to ten years of LAMAM.
Results: Regarding to the performance indicators the most requested platform is the
chromatographic followed by physico-chemical characterizations, corresponding to 55.4%
and 23.0% of the executed demands over the last 5 years. The number of collaborations in
projects of Bio-Manguinhos portfolio is around 11, however the level of requisition for
activities performed increased considerably with the introduction of internal process controls
since 2015. Over the last ten years LAMAM has continuously invested in the training of its
professionals, which reflected directly the increase, since 2009, of published manuscripts (2.3/
year), pos-graduated students (1.8/year), external collaborations (11 collaborations/year, since
2017), contemplated projects (6 since 2014) and effective participations in three collaborative
FIOCRUZ networks (Nano, Cancer and Chagas). LAMAM has all its employees properly
trained in Good Laboratories Practices and Biosafety and since 2015, the laboratory began to
produce operating instructions and standard operating procedures. The forecast for 2019 is an
implementation of a sistematic study for valuation and cost of activities.
Conclusion: Over the last 10 years, LAMAM has effectively acted in the training of human
resources. The increase of internal and external demands has evidenced the applicability of
LAMAM as a facility in the area of macromolecules. According to the inventory, technological
platforms to be iniatially offered for external services could be chromatographic and physicochemical characterization, which are the lab’s expertises. The use of these selected indicators may
guide the next management decisions to be taken in order for LAMAM to provide external services.
Keywords: Macromolecular Laboratory; Performance indicators; Laboratory management
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MAN.15 - Agile Method of Qualification for Equipment at Pharmaceutical
Industry of Biotechnology: A Case Study at Bio-Manguinhos’ Henrique
Penna Center
Thiago Jorge Teixeira Menezes1*; Carlos Francisco Simões Gomes2; Walter Alexandre dos
Santos Junior1; Jorge Magalhães3; Gabriel Castro Ribeiro Ferreira1.
1Fiocruz/Bio-Manguinhos;
2UFF - Universidade Federal Fluminense;
3Fiocruz/Farmanguinhos.
Introduction: The qualification process for equipments isn’t still easy to be performed as required
by Brazilian Regulatory Agency (Anvisa) with the short time available to start the production. To
ensure efficiency and agility during the qualification steps, the work applies an integrated approach at the commissioning stage. A Strategic Management Plan has been developed combining
knowledge, practices, procedures and competencies applicable to complex engineering products
in order to ensure the safe transfer of the construction and installation phase to the operating phase in a shorter period of time, contributing to higher quality and effectiveness of the final product.
Objective: Apply a strategic plan of agile qualification for use at Bio-Manguinhos ‘s Henrique
Penna Center, assuring the regulatory aspects for production, through robust verifications and
standardized steps. Then, to apply the plan and demonstrate the accuracy of the process.
Methodology: A literature review was developed through articles in indexed databases and
international guides of a scientific technical structure system. The study and its stages were
systematically based on the qualitative and quantitative approaches, with on-site execution
of integrated qualification method, which includes the commissioning activities. We generated data that subsidized a gradual construction of a graphing tool for the time spent in this
process. Thus, it permeated the comparative analysis between the methodology used and the
standard qualification model, without the implemented integration.
Results: Based on the prospective vision of the third industrial revolution and the increasing
demand for continuous improvement, this work confirmed, with the new qualification proposal,
the guarantee of a reduction in qualification time by about 50%. In this study about 50 equipments were considerd, with impact on the increase of the reliability of the equipments present in
the Bio-Manguinhos ’s Henrique Penna Center. Reducing efforts and reworks, non-conformities,
product quality assurance and equipment compliance are highlighted. Also, it is important to
emphasize the acceptability perceived by the Good Manufacturing Practices regulatory agencies
for this approach. It is expected that the strategic test Management Plan developed will be used
as an orientation guide for new qualification plans, in order to be more effective and faster in the
pharmaceutical institutions.
Conclusion: One of the challenges that has been presented to the pharmaceutical industries is the
time spent to finish their qualification processes. This requires the integration of committed professionals, towards the constant search for primacy quality. With increasing regulatory requirements
associated with short time available and the need for detailed information, many industries have begun to rely on consultancies to assist and execute the qualification approach. Thus, this work identified, demonstrated and applied the qualification process introducing the agile method, ensuring
the quality of the final product to be supplied in less time, with greater efficiency and cost reduction.
Keywords: Agile Method; Technological Management; Equipment Qualification
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MAN.16 - The management of Brazilian genetic resources in a public
translational research center in accordance with the new legal framework
Fabricia Pires Pimenta1*; Poliana Belisário Zorzal1.
1Fiocruz/CDTS.
Introduction: The biodiversity has been used as a model for generation of solutions to the
society. And the knowledge about natural products and processes has been used as a support
for many product developments or in relevant scientific researches. Since the publication of
Provisional Act 2,186-16 / 2001 (PA), in force since 2000, the protection of Brazilian genetic
resources (GR) and associated traditional knowledge (TK) is the subject of a rather controversial
debate. This scenario was restrained by the new legal framework, in force since 2015, and
better understood by the decree publication in 2016. Due to the new rules and requirements,
the institutions must to be regularized in face of the legal uses of Brazilian GR and TK.
Objective: The present study aimed to provide a guide to perform the management of GR and
TK in a public institution. The guide could be used for regularization purposes and also for
monitoring future uses in scientific and development projects, in order to advise researchers
to be according to law requirements.
Methodology: The management was conducted in two lines of action. In one hand, initiatives
of literacy about the topic were carrried out, by collective and personal approaches. In parallel,
the Lattes curriculum and the institutional repository of all researchers and students associated
to the Research Center were analyzed. After this mapping, the scientific and technological
production was analyzed in order to identify the PG’s uses and the necessary actions to be
done. These analyses were consolidated in an official document and communicated personally
to the researcher. After mapping and communication, monitoring actions will be done in
order to mitigate or prevent deviation from legal requirements.
Results: 19 Official reports identified ten principal investigators that have to regularize published
actions of PG accesses in the SisGen electronic system. Many meetings with researchers
occurred until the whole information was evaluated concerning the legal requirements and
exceptions. 10 registrations were done due to regularization process, 2 registrations due to
monitoring actions in a one year period.
Conclusion: Public institutions have been done many efforts to achieve requirements of the
new biodiversity legal frameworks. Management strategies, such as personal approaches and
scientific and technological mapping were carried out to attain regularization of projects of
a Public Translational Research Center. These actions permitted to better manage problems,
avoid law misinterpretations and protect research development.
Keywords: Brazilian genetic patrimony; project management; biodiversity
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MAN.17 - Vaccines clinical research model at Basic Health Units in Rio de
Janeiro
Maria Letícia Borges dos Santos1; Maria de Lourdes de Sousa Maia1*; Claudia Ferreira Motta1;
Jaqueline Toledo de Oliveira Figueira1; Daniele Fernandes de Aguiar1; Dayana Cristina Vieira
de Souza1; Celia Menezes Cruz Marques2.
1Fiocruz/Bio-Manguinhos;
2Secretaria Municipal de Saúde do Rio de Janeiro.
Introduction: The Ministries of Health (MS) and Science and Technology (MCTIC) launched a
public notice in 2005 for the development of all clinical trial phases for pharmaceuticals, procedures,
equipment and diagnostic kits. Nineteen Centers were selected, composing the National Clinical
Research Network for Academic Hospitals (RNPC). However, we understood that the sites most
likely to find healthy subjects for vaccines studies are not part of this network, as they don’t belong
to any academic institution or hospital. The more appropriate sites for vaccine studies are the Basic
Health Units (BHU) from the Municipality Secretary of Health of Rio de Janeiro (SMSRJ).
Objective: Analyze the method established with SMSRJ for vaccine clinical trials accomplishment
in BHUs, with the development of a structured network of permanent and temporary Research
Centers and qualified professionals, to validate financial and execution viability.
Methodology: Based on clinical protocol and target population for each study, several activities
are performed jointly by ASCLIN and SMSRJ. After the definition of the principal investigator,
a situational and structural survey is made for BHUs, considering: political situation,
population coverage and demand, proximity with samples processing laboratory, conditions
for investigational products storage and adequate infrastructure. Based on this survey
BHUs are selected and starts the submission to IRBs. After approval, physical infrastructure
improvements are made with acquisition of equipment, files and materials, training is provided
on Good Clinical Practices and study documentation for BHUs teams, and study dissemination
occurs on District Councils, Public Health Agents meeting and Neighborhood Associations.
Follow-up and actions for risk mitigation are executed during the study, which take up to 2,5
years, and at the end is performed study close-out with workshops for results disclosure.
Results: It was identified that this methodology allowed execution of vaccine studies with less costs
related to infrastructure and execution agility due to proximity relations with communities. Additionally,
it enabled clinical trial qualification for more than 100 professionals and adaptation of more than 16
BHU into Research Centers, with permanent structuring of two Centers, one of them with a biological
samples processing laboratory of Level 2 Biosafety (NB2). Finally it provided reproducibility as other
studies were accomplished all around Brazil using similar approach with local institutions.
Conclusion: The partnership model implemented allowed SMSRJ and other institutions to train
professionals on the binomial Health-Disease, beyond the BHU traditional approach. The local
infrastructure improvements and the incorporation of equipment in each BHU strengthened
the partnership. With each study executed Bio-Manguinhos managed to increase the level of
awareness and importance of vaccination within the local population. This methodology allowed
the achievement of studies with cost value instead of market value, which benefits all, specially
the Brazilian Public Health with the study results being applied in SUS.
Keywords: BHU; Clinical Research; Research Centres
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MAN.18 - Economic viability in the use of agitated single-use bioreactors as
an alternative to rigid systems in a prokaryotic plant
Miguel Angel de la O Herrera1*; Wallace Fernandes Tavares da Silva2; Elezer Monte Blanco
Lemes1.
1Fiocruz/Bio-Manguinhos;
2UERJ - Universidade Estadual do Rio de Janeiro.
Introduction: Nowadays, agitated single-use bioreactors are prominent in the pharmaceutical
industry as potential alternatives to conventional rigid systems. This is due to the advantages
associated with this technology. For example, it reduces operating costs due to the lack of
cleaning and sterilization. However, in an economic evaluation, it is necessary to emphasize
the associated costs of bags, the impact of disposal, the volumetric production capacity and the
operational limits of the technology when compared with conventional systems.
Objective: The objective of this work was to perform an economic evaluation of agitated singleuse bioreactors as alternative to stainless steel, considering the same production compatibility,
aiming to establish the cost benefit between both technologies, thus allowing to select the best
option to be used in a prokaryotic Bioreaction plant in Bio-Manguinhos.
Methodology: First, the information of the installed equipment was analyzed from the P&ID’s
of the bioreaction line, in addition, internal meetings were organized in order to obtain an
estimate of the flows and the time spent in the CIP/SIP process. Afterwards, providers of
agitated single-use bioreactors were consulted to obtain technical and economic information
of equipment. A simulation was performed using the SuperPro Designer software, in which
inputs were defined from internal documents for the production of proteins expressed in E.
coli. Finally, the investment and the operational cost between both technologies were estimated,
being a system composed of two stainless steel bioreactors (100L and 600L) and a single harvest
tank (600 L), and four agitated single-use bioreactors, in simultaneous configuration, each of
them consisting of 30 L and 300 L of working volume, respectively.
Results: After performing the simulation using both technologies, it was observed that the
single use system has a cost of U$D 16,50 per batch. Added to this, the management of waste
(used bags) was an important point of attention. However, even when the initial cost was 13%
higher than the cost of the CIP/SIP process, the single-use technology promoted an operating
cost savings of 45 %. This covers the cost of the bags and promotes the reduction of 4 hours
between batches, because there is no need for CIP/SIP, allowing the increase of batches in 30%
per year and flexibility for being a compact system.
Conclusion: Despite the limitation of the single-use technology in relation to the size of
bags, it was necessary the use four agitated single-use bioreactors versus two stainless steel
for productive compatibility. Another issue was the dependence of a single provider of bags,
and an investment over conventional. Nevertheless, according to the obtained results, it was
perceived the economic advantage and the gains of increase the production capacity when
the single use technology is applied in the line of prokaryotic bioreaction in Bio-Manguinhos.
Keywords: agitated single-use bioreactor; stainless steel bioreactor; economic feasibility
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ORT. 01 - Evidence of Human alphaherpesvirus 1 and Gammaherpesvirus
callitrichine 3 in non-human free-living primates in the state of Rio de Janeiro
Flávia Freitas de Oliveira Bonfim1*; Maria Angélica Monteiro de Mello Mares-Guia1; Marco
Aurelio Horta1; Marcelo Alves Pinto1; Ana Maria Bispo de Filippis1; Vanessa Salete de Paula1.
1Fiocruz/IOC;
Introduction: The Herpesviridae family harbors a large number of viruses that infect a variety
of animal types, including humans and non-human primates. The transmission of humans
to non-human primates can occur through contact scratches with lesions, infected saliva
and mainly through food offered contaminated to monkeys. The close relationship between
humans and non-human primates allows this transmission between different species.
Therefore, cross-infection can lead to severe illness or even death for both the animal and man.
In 2017, during the outbreak of yellow fever in Brazil, mainly in the state of Rio de Janeiro,
most of the non-human primates Sapajus sp, Leontopithecus sp, Alouatta sp and Callithrix sp.,
obtained a negative result for the ongoing infection, the cause of death of these animals until
then was not identified.
Objective: The present project aims to investigate and detect the possible circulation of
herpesvirus in the population of non-human primates that were negative for the infection of
yellow fever.
Methodology: The dead monkeys were found in several regions and municipalities and were
referred by the Health Surveillance services to LACEN / RIO, while in turn sent to FIOCRUZ.
Liver tissue samples were extracted in ambient and safety NB3 by Flavivirus laboratory. Negative
samples were tested for herpesvirus detection by the Pan-PCR technique, which amplifies the
conserved region of the polymerase (DPOL) and allows the simultaneous detection of viruses
of the family Herpesviridae. To confirm the presence of Human alphaherpesvirus 1, PCR was
performed based on the amplification of the conserved region of glycoprotein G virus and
construction of the phylogenetic tree through the PCR region UL 23.
Results: From the total of primates negative for yellow fever 283 samples were tested with a
prevalence of 34.6% (98/283) for herpesvirus, Callitrichine gamaherpesvirus 3 (CalHV-3) was
detected in 30.22% (81/283), Epstein-Barr homologous virus in human. CalHV-3 can cause
lymphoproliferative disease presenting B-cell lymphomas and can be fatal. In 83 individuals
the prevalence of Human alfaherpesvirus 1 was 29.3% (83/283), a human virus lethal to the
monkeys of the New World and no sample showed mutation of resistance to acyclovir. In
addition, CalHV-1 / HHV-1 co-infection was observed in 11.6% (33/283).
Conclusion: The results of this work contributed to surveillance and data can be used to raise
public awareness of management and close contact with non-human primates in public spaces
and forests. There were no limitations to elaborate the project, since all inputs are part of the
routine laboratory practice.
Keywords: Herpesvirus; Primates non-human; yellow fever
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ORT.02 - Hepatitis E virus prevalence among chronic kdney disease
hemodialysis-dependent patients
Andreza Salvio Lemos1*; Camilla Rodrigues de Almeida Ribeiro1; Jakeline Ribeiro Barbosa1;
Danielle Malta Lima2; Jeová Kenny Baima Colares2; Livia Melo Villar1; Vanessa Salete de Paula1.
1Fiocruz - Fundação Oswaldo Cruz;
2UniFor - Universidade de Fortaleza;
Introduction: Hepatitis E virus (HEV) is responsible for acute self-limiting disease worldwide,
mostly among immunocompetent person. However it can be manifested in different forms,
according to the immune state of the patient. A relevant group for studies of HEV infection
is the chronic kidney disease hemodialysis-dependent (HD) population, which may be lead
to a transplant and immunosuppressive treatment, mainly with tacrolimus and its analogues,
which have been described as related to chronic hepatitis E. Also this special group has been
reported to present higher prevalence in comparison to immunocompetent populations in
HEV-GT3 (HEV -Genotype 3) circulating countries. In Brazil, the prevalence of HEV is still
underestimated among HD patients.
Objective: Elucidate the HEV prevalence and circulation among HD patients in Brazil.
Methodology: To elucidate the prevalence, 286 plasma samples were collected between
2013 and 2015 from three private kidney treatment centers: 2 located in the Southeast (Rio
de Janeiro and Queimados) and 1 located in the Northeast region of Brazil (Fortaleza). All
plasma samples were tested for anti-HEV IgG antibodies detection by ELISA and tested for
HEV-RNA detection by RT-qPCR for ORF3 region amplification.
Results: General anti-HEV prevalence was 24.48% (70/286 positive for anti-HEV IgG
antibodies) with different local prevalences of 37.80% in Rio de Janeiro,0% in Queimados and
27.27% in Fortaleza. Lower family income and longer period of time under hemodialysis were
statistically related to anti-HEV IgG positivity. Concerning biochemical analysis, glicose levels
were also related to anti-HEV IgG+ samples (p=0), iron levels were lower in anti-HEV IgG+
samples, suggesting a role of HEV proteins in iron metabolism modulation. No samples were
for HEV RNA detection.
Conclusion: This study corroborates previous studies that show a higher prevalence in HD
patients in comparison to health patients and reinforce the importance of monitoring these
patients.
Keywords: HEV; chronic kidney disease; prevalence
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ORT.03 - Comparison between different automated methodologies for the
identification of gram-positive rods isolated from clean rooms
Luciana Veloso da Costa1*; Erica Louro da Fonseca1; Natália Pedra Gonçalves1; Cristhiane Moura
Falavina1; Adriana Marques Frazão1; Joyce Modesto de Andrade1; Verônica Viana Vieira2.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/IOC.
Introduction: One of the major risks associated with drugs and immunobiologicals production
is microbial contamination. Therefore, an environmental monitoring program is essential to
ensure that aseptic production areas are maintained under appropriate control levels. To be
efficient, it must contain an adequate identification level of isolated microorganisms, because the
information provided may be extremely relevant in investigating sources of contamination of
products or processes. Sporulated Gram-positive rods (SGPR) are among the main contaminant
groups of productive clean areas from Bio-Manguinhos in 2016 and 2017. Due to spore resistance,
SGPR’s are not easily eliminated. SGPR identification by classical methods is particularly difficult
because of similarities between closely related species that share the same morphological and
biochemical patterns. The pharmaceutical industry has adopted automated identification
systems, due to greater rigidity in regulatory requirements, regarding microbial identification.
However, many identification systems have databases directed to medical microorganisms, being
more limited considering pharmaceutical and industrial environmental microorganisms, which
makes it difficult to obtain results at species level.
Objective: The aim of this study was to compare three automated methodologies: VITEK® 2
Compact (bioMérieux), VITEK® MS RUO (bioMérieux) and MicroSEQ® Full Gene 16S rDNA
(Thermo Fisher Scientific) in SGPR isolated from Bio-Manguinhos productive áreas identification.
Methodology: 98 strains of SGPR were isolated from Bio-Manguinhos clean rooms from
2016 to 2017. These strains were analyzed by three different methodologies: biochemical
identification by VITEK® 2 Compact; molecular identification through proteome profile
analysis generated by VITEK® MS RUO; and molecular identification by sequencing the 16S
rDNA gene, through MicroSEQ® Full Gene 16S rDNA kit.
Results: For 98 isolates, 45.9% were identified at the species level; 19.4% at the genus level;
21.4% of the results were inconclusive and 13.3% were not identified by VITEK 2. Identification
by VITEK® MS RUO showed 26.5% of isolates identified at the species level; 38.8% at the
genus level and 34.7% were not identified. Identification by sequencing of the 16S rDNA gene
provided 44.6% of the results at the species level; 54.1% at the genus level and 1.3% of the
results were inconclusive. Identification by sequencing has not yet been completed.
Conclusion: The highest percentage of identified microorganisms was obtained by sequencing
the 16S rDNA gene. However, other housekeeping genes should be tested to enhance
methodological performance for species-level identification. On the other hand, VITEK MS
provides lower time and cost results as long as a robust database based on proteomic spectra
is built. By combining the two methodologies, housekeeping genes sequencing enables the
identification of SGPR species, whose spectra can be inserted in the database, configuring an
effective identification tool in a reduced time and cost.
Keywords: VITEK MS; 16S rDNA; clean rooms
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ORT.04 - Synergistic effect between silver nanoparticles and amphotericin
B on pathogenic fungi
Alexandre Bezerra Conde Figueiredo1*; Gabriel Mustafa Misirli1; Marcio Lourenço Rodrigues2;
Fernando de Paiva Conte1.
1Fiocruz/Bio-Manguinhos;
2Fiocruz - Paraná.
Introduction: The incidence of severe fungal infections has increased worldwide and poses
a serious global threat, especially among immunocompromised (HIV+, newly transplanted)
and critically ill patients. Emergence of multidrug-resistant species also contributes to a
growing mortality rate associated to fungal infections, which demands new drugs or new
therapeutic strategies to manage these conditions. The use of metal ions, their nanoparticles
or complexes with other binders are a promising therapeutic alternative, since it was recently
demonstrated that silver nanoparticles (AgNP) possess potential antimicrobial effects in a
wide range of microorganisms (bacteria, fungi and virus). Combination of amphotericin-B
(AmB), a standard antifungal associated to important clinical side effects and toxicity, to AgNP
could be a new promising therapeutic strategy against fungal infections.
Objective: To assess the combined in vitro effects between silver nanoparticles and subinhibitory concentrations of AmB on pathogenic fungi.
Methodology: The silver nanoparticles (AgNP) were electrochemically synthetized (18V and
500 mA), using polished silver plates in distilled water during 30 minutes at 90 oC, and thereafter
characterized and quantified by ultraviolet-visible spectroscopy and inductively coupled plasmaatomic emission spectrometry, respectively. Pathogenic fungal species, Criptococcus neoformans
(serotype A clinical isolate H99) and Candida albicans (ATCC 90028), were grown in vitro in
the presence of serial dilutions of AgNP alone or AgNP in combination with sub-inhibitory
concentration of AmB (siAmB; 0.1µg/mL) during 48 hours, for assessment of fungal growth
inhibition. Evaluation of yeast fungal growth was realized spectrophotometrically (592 nm). All
statistical analyses were performed using one-way ANOVA followed by Newman-Keuls test.
Statistics with a value of p<0.05 were considered significant.
Results: The concentration of electrochemically generated AgNP resulted in 18 ppm and
showed no presence of silver ions in solution. AgNP alone (0.007 – 18 ppm) significantly
impaired in vitro C. neoformans growth after 48 hours in all concentrations analyzed (p<0.05).
Association of serial dilutions of AgNP and siAmB (0.1µg/mL) significantly potencialized
impairment of C. neoformans growth, when compared to AgNP alone (p<001). In contrast,
AgNP alone only inhibited C. albicans at 0.45, 0.9 and 18 ppm (p<0.05). Interestingly AgNP
and siAmB in vitro association impaired C. albicans growth in all AgNP concentrations
utilized (p<0.001). Control group using AmB (1µg/mL) completely blocked C. neoformans
and C. albicans growth while siAmB (0.1µg/mL) only impaired C. neoformans and C. albicans
growth (65 and 73%, respectively) after 48 h.
Conclusion: AgNP acted as an enhancing agent, potentializing the inhibitory growth effects of
AmB on pathogenic fungi. Novel antifungal therapeutic strategies using AgNP, isolated or in
combination, should be considered in the future.
Keywords: Silver nanoparticles; Antifungal therapeutic; Pathogenic fungi
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ORT.05 - High Proteasome Activity in Plasma of Patients with Hematologic
Malignancy (Case of 145 Moroccan patients)
Filali Hassan1*.
1FST Mohammedia - Morocco.
Introduction: Present both in the cytoplasm and nucleus of all eukaryotic cells, the 20S
proteasome can be detected in peripheral blood (serum or plasma) (Stoebner and al, 2005).
The proteasome, proteolytic heart of “ubiquitin-proteasome pathway” has a very broad
substrate spectrum, most play a role in: the cell cycle, DNA repair, apoptosis (p53 and Caspase)
angiogenesis (VEGF), inflammation (NF-kB, IL6 ....) immune response (antigen presentation)
(Adams, 2002).
Objective: This study focused on a study in a large cohort of patients with Moroccan
Hematologic malignancies in order to follow the evolution of the 20S proteasome in serum
and intracellular according to clinical status.
Methodology: Quantitative and functional analysis of the proteasome was conducted at the
subcellular level and serum during a pathological phenomenon (hematologic malignancy) in
145 Moroccan patients (sex ratio: 1.10 / average age: 47.9 ± 15.3 years) with ELISA assay, and
by following the fluorescence emitted after enzymatic digestion of specific peptides by the
chymotrypsin-like activity.
Results: The evolutionary trend of subcellular proteasome is significantly linked to the rate of
chymotrypsin-like activity, the entire population of 60 patients called back for a second blood
test after three months of treatment reported a significant drop in the rate and the activity of
the proteasome in serum and intracellular level.
Conclusion: The use of proteasome circulating assay as a biomarker of tumor and a tool
that could be very satisfying to follow patients after remission to prevent a possible fall. So
Intracellular dosage of proteasome reveals important because it allows estimating the predictive
score of the risk of toxicity.
Keywords: Proteasome ; ELISA ; CTL-activity
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ORT.06 - Development of lentiviral vectors for inhibition of hepatitis B
virus, via small interfering RNAi
Bárbara Vieira do Lago1*; Nayhanne Tizzo de Paula1; Giovana Angelice2; Francisco C. A.
Mello2; Vanessa de Paula2; Maryrose Lavatori2; Francisco José Aragão3; Elisabeth Lampe2.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/IOC;
3Embrapa Pecuária Sul.
Introduction: It is estimated that chronic hepatitis B virus (HBV) infection accounts for
approximately one million deaths per year due to severe cirrhosis and hepatocellular carcinoma
(HCC). Currently, several drugs are used in the treatment of chronic hepatitis B, however,
complete cure is still controversial. The major challenge is the persistence of viral covalently
closed circular DNA (cccDNA), as well as the ability of HBV to integrate into the host genome,
which enables the infection’s reactivation. Interfering RNA (RNAi) is a post-transcriptional
mechanism of gene silencing and demonstrates to be a promising alternative for the treatment
of chronic hepatitis B.
Objective: The aim of this study is to obtain an effective lentiviral vector in the silencing of
different HBV proteins, via RNAi.
Methodology: After DNA synthesis, the shRNA coding sequences were transferred to the
expression vector (CS-RfA-EG) using the Gateway recombination technology. The efficiency
of silencing by siRNA candidates, used individually or in combination, will also be assessed by
quantification of HBeAg proteins by commercial immunoassay and HBV DNA by real-time
PCR during the post-infection period.
Results: Three silencing vectors candidates were obtained and tested in silico in order to
eliminate off-target effects. Stability and secondary structures have also been tested. Such
molecules are able to deliver short hairpin molecules RNAs (shRNAs) that will generate small
interfering RNAs (siRNAs) targeting overlapped Open Reading Frames (ORFs), allowing
different viral proteins and the pre-genomic RNA to be silenced with a single RNAi. The
first lentiviral construct, targeting S/Pol genes, was obtained successfully. Huh7 cells were
transfected with HBV DNA and 3 days later, infected with the first lentiviral candidate. From
the third day post-infection, HBsAg became undetectable on cells treated with the construct,
while untreated controls maintained viral protein expression.
Conclusion: Silencing of HBsAg was achieved from the day 3 post-infection. This approach
allows long-term, sustained knockdown of HBV replication and gene expression, which can
effectively eliminate HBV from chronic carriers.
Keywords: HBV; Lentiviral vectors; siRNA
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ORT.07 - Development of Digital Image Processing Methodology WT-MO:
An Algorithm of High Accuracy in Detection And Counting of Erythrocytes,
Leucocytes, Blasts
Ana Carolina Borges Monteiro1; Yuzo Iano1; Reinaldo Padilha França1; Rangel Arthur2; Vânia
Vieira Estrela3*; Abel Dueñas Rodriguez1; Sergio Luiz de Lima Assumpção4.
1UNICAMP - Faculdade de Engenharia Elétrica e Computação (FEEC);
2UNICAMP - Faculdade de Tecnologia (FT);
3UFF - Universidade Federal Fluminense;
4Fiocruz/Bio-Manguinhos;.
Introduction: Annually 257.000 people in the world are diagnosed with leukemia. Leukemia
is classified as a disorder in the production of blood cells within the bone marrow, and can
be triggered from genetic factors to external factors such as chemical agents and radiation.
Its main laboratory finding is the presence of blasts in the bloodstream, which can be easily
detected by a hemogram, and the early diagnosis is of great importance for the cure rate.
However, early diagnosis is often neglected due to the cost of the blood count. In developed
countries like the USA, the state does not guarantee health coverage of the population, while
in developing countries there is a long queue waiting for the performance of examinations, in
underdeveloped countries there is a population that lives on less than a dollar a day, making
access to health difficult and other basic needs.
Objective: In view of the foregoing, reducing the costs of the hemogram test without the loss
of the reliability of the examination is a primordial necessity. The present study aims to develop
an algorithm of segmentation of digital images that is able to detect red blood cells, leukocytes
and blasts by means of blood smear images, replacing the use of high-cost hematological
equipment by a simple computer.
Methodology: For this, an algorithm based on the image processing techniques, Watershed
Transform and morphological operations was developed in Matlab (2014a) software, thus
giving rise to the WT-MO methodology.
In this context, the Watershed Transform is responsible for creating sets of pixels that have
aspects similar to the staining and size of a red blood cell. After detection, each red cell is
labeled with a number according to the counting order. In turn, morphological operations
are responsible for creating a mask over the original image and removing all morphologically
resembling pixels with leukocytes, either in full maturation state or in blastoid morphology.
Counts results were released separately.
Results: The experiments were conducted using 10 digital blood smears obtained from online
and open access platforms. The mean number of red cells and leukocytes per field was 61 and
14 cells, respectively. The results showed high accuracy in the detection of red blood cells
(90%) and leukocytes (90%), as well as sensitivity (90%) and specificity (90%).
Conclusion: The WT-MO algorithm was computer-tested with an Intel Core i3 processor to determine
how many seconds the methodology requires to analyze an image. In this way, the average execution
time was 3.32 seconds. Therefore, the WT-MO methodology can be seen as the first step to perform
the hemogram test with low cost and without loss of quality, speed and reliability.
Keywords: WT-MO algorithm; Blood Smear; Digital Image Processing
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ORT.08 - Potential Model for Improvement of the Data Transmission in
Healthcare Systems
Reinaldo Padilha França1; Yuzo Iano1; Ana Carolina Borges Monteiro1; Rangel Arthur2; Vânia
Vieira Estrela3*; Sergio Luiz de Lima Assumpção4; Navid Razmjooy5.
1UNICAMP - Faculdade de Engenharia Elétrica e Computação (FEEC);
2UNICAMP - Faculdade de Tecnologia (FT);
3UFF - Universidade Federal Fluminense;
4Fiocruz/Bio-Manguinhos;
5Independent Researcher, Belgium.
Introduction: Patients from developing countries such as Brazil face large waiting periods in
the Unified Health System (SUS) for scheduling and medical care.
Objective: Based on this, the present study aims to implement a DES (Discrete Event
Simulation) based model. This model is called CBEDE (Coding of Bits for Entities by means
of Discrete Events) and aims to assist SUS by categorizing a broad spectrum of health-related
topics as well as improving the transmission of medical data.
Methodology: DES is an effective tool to approach a wide variety of health care issues. This technique
has been used to model concepts with a high-level of abstraction in a system, such as patients, nurses,
doctors; can be applied from the exchange of emails on a clinical server to the transmission of data
packets between devices connected in a hospital network, which also uses the queuing concept and
can be used to manage patient data, medical staff, or same emergency departments, intensive care
units, surgical procedures, outpatient clinics, ie, the entire extent of a healthcare system. Aiming to
solve such problems, the present study implements a model CBEDE applied to a healthcare system,
and advanced modulation format DQPSK in a simulation environment, the Simulink simulation
environment of the MATLAB software, improving the transmission of data, through a pre-coding
process of bits applying discrete events in the signal before the modulation process. This proposal
brings a new approach for signal transmission. In this case, the transmission is performed in the
discrete domain with the implementation of discrete entities in the bit generation process. This
study aims to increase the information capacity for healthcare systems.
Results: Through simulations the model without the proposal consumed 55.5MB which in
contrast the proposal had 28.82MB of consumption, in MB (Megabytes). Being the differential
of this research the use of discrete events applied in the physical layer of a transmission medium,
the bit itself, being this a low-level of abstraction, the results show better computational
performance related to memory utilization and to the compression of the information,
showing an improvement of 92.6%.
Conclusion: Patients awaiting consultation with a medical specialist, in the context of a system
interconnected between hospitals (which nowadays this is already reality). However the systems
currently used are slow and consume a lot of system memory, facilitating crashes. With exchange patient
data and medical consultations with each other, such scheduling of consultations may become more
effective. This demonstrates that the CBEDE has great potential in the improvement of the hospital
services. This potential of improvement of already existing processes can increase the performance of
communication response between all the devices in the hospital system, because the flow of data will
consume fewer resources and, therefore, can improve the interactions between doctor and patient.
Keywords: Healthcare Systems; CBEDE; Discrete Events
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ORT.09 - Long template RT-PCR optimization to amplify the first complete
genome of Hepatitis C Virus subtype 2b from Latin America
Natália Spitz1*; José Junior França de Barros1; Catarina Góis de Santana2; Carlos Eduardo
Brandão Mello2; Natalia Motta de Araujo1.
1Fiocruz/IOC;
2Hospital Universitário Gaffrée e Guinle, Unirio.
Introduction: Hepatitis C virus (HCV) is an important human pathogen affecting nearly 3% of
the world’s population, and is a leading cause of chronic liver diseases including cirrhosis and
hepatocellular carcinoma. HCV is a rapidly evolving RNA virus that has been classified into
seven genotypes and numerous subtypes. In the last years, HCV subtype 2b has been detected
in different geographic regions of Brazil. However, no complete genome of this subtype from
the Latin America was obtained until now, limiting studies on the diversity and molecular
epidemiology of the virus. Furthermore, amplification of large HCV genomic fragments is
challenging, since reverse transcription polymerase chain reaction (RT-PCR) must overcome
low template concentrations and high target sequence diversity.
Objective: The aim of this study is to perform the molecular characterization of the first HCV
subtype 2b full-length genome from the Latin America by optimization of a long template RTPCR technique.
Methodology: First, viral RNA was extracted from 200 μL of serum by gently manipulating
the sample, and then total RNA was precipitated with sodium acetate (3 M) and resuspended
in a volume of 9.5 μL. The cDNA was synthetized using SuperScript IV Reverse Transcriptase
and a nested PCR was done with Platinum Taq DNA Polymerase. Sequencing was performed
using the Sanger method.
Results: A complete genome, with two overlapping fragments of 3,388 and 4,541 base pairs (bp)
in length, was successfully amplified. Phylogenetic analysis confirmed that both PCR fragments
belonged to subtype 2b. Surprisingly, the full-length genome presented a total size of 7,298 bp,
showing a deletion of 2,022 bp (genome position 965 - 2986) covering most of the E1, E2, p7
and the 5′ end of NS2 genomic regions. To investigate the presence of viral subpopulations
without the deletion, we designed oligonucleotides flanking this region. A fragment of 2.047
bp was amplified, demonstrating coinfection with wild-type HCV populations.
Conclusion: In conclusion, we obtained the first complete genomes of HCV subtype 2b from
Latin America and developed a method that should prove useful for molecular, epidemiological
and clinical studies of HCV where complete virus sequence is required.
Keywords: HCV; Long RT-PCR; Complete Genome
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ORT.10 - Experimental strategy to identify and validate membrane proteins
as a diagnostic and therapeutic target for breast cancer
Julia Badaró Mendonça1*; Mariana Caldas Waghabi1; Tatiana Martins Tilli2.
1Fiocruz/IOC;
2Fiocruz/CDTS.
Introduction: The main limitations of the efficacy of currently used drugs for the treatment of
cancer include systemic toxicity, drug resistance and debilitating side effects. Effective solutions
to overcome these limitations are (i) membrane proteins to address the drug delivery system
encapsulated in second generation biocompatible nanoparticles, and (ii) targeted monoclonal
antibodies against specific targets of tumor cells. In addition, tumor-specific membrane
proteins may assist in molecular diagnosis as a tumor biomarker.
Objective: In this context, this project outlined a strategy for the optimal selection of membrane
proteins in tumors with a focus on the development of breast cancer therapy and diagnosis.
Methodology: Our strategy is to access the TCGA (The Cancer Genome Atlas) using
transcriptome data from tumor and non-tumor human breast tissue; and distinct healthy
tissues such as bladder, lung, pancreas, uterus, cervix, and colon. By this strategy, it was
possible to identify membrane proteins with increased levels of expression in tumor tissue as
compared to healthy tissues.
Results: Accordingly, such proteins are expected to be suitable targets for therapy with a lower
rate of adverse effects and greater therapeutic efficacy. A list of seven target proteins (patents
being drafted) has been identified from this inference for 96 breast tumor patients including
the different molecular subtypes; Luminal A, Luminal B, HER2+ and Triple Negative. Protein
validation was performed using a cohort of 1102 breast cancer patients, including clinical
and pathological data. For the in vitro validations, we analyzed the expression profile of four
membrane proteins by the immunofluorescence assay in breast tumor lines (MDA-MB-231,
T47D, HCC1954) compared to a non-tumoral breast line (MCF10A), which were differentially
expressed. In addition, the proteins identified demonstrated high specificity and sensitivity
according to the ROC curve, demonstrating the potential of these membrane proteins as a
biomarker and potential target for breast cancer.
Conclusion: The next step consists of the experimental validation by tissue microarray assay,
including samples from breast cancer, normal and metastatic patient tissue. Consequently, we
hope to validate the expression of these proteins to be appropriate targets in increasing the
therapeutic efficiency and lower rate of side effects.
Keywords: Breast Cancer; Therapy; Tumor Biomarker
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ORT.11 - Modulation of host antiviral restriction factors by ccr5 and cxcr4
ligands
Thauane Silva1*; Gabrielle do Vale1; André Ferreira2; Dumith Bou-Habib1; Marilda M. Siqueira1;
Thiago Moreno Lopes2; Milene Miranda1.
1Fiocruz/IOC;
2Fiocruz/CDTS.
Introduction: The exposure of A(H1N1)pdm09-infected epithelial cells to HIV-1 viral particles,
or its gp120, enhanced interferon-induced transmembrane protein (IFITM3) content, a viral
restriction factor (VRF), resulting in a decrease in influenza replication. The gp120 binds
to CCR5 (R5) or CXCR4 (X4) cell receptors during HIV infection. Then, it is possible that
the endogenous ligands of these receptors also modulate the expression of IFITM3 or other
cellular factors that restrict viral replication.
Objective: We have studied the role of cellular receptors R5 and X4 in modulating VRFs.
Methodology: A549 cells (adenocarcinomic human alveolar basal epithelial cells) were treated
with 2x effective dose (ED50) of endogenous R5 or X4 receptor agonists, CCL3 (20 ng/ml),
CCL4 (10 ng/ml), CCL5 (10 ng/ml) and CXCL12 (100 ng/mL) or exogenous agonists, gp120
Bal-R5, gp120 IIIB-X4 and gp120 mutants (5 µg/mL). The interferon α (10 ng/mL) and
oseltamivir (64 nM) were used as control in all assays. Then, 18 h post agonists exposure the
cells were infected with the virus A(H3N2) at MOI (multiplicity of infection) 2 for 1 h. 24
hours post infection, the supernatant was harvested and the viral titre assessed by quantifying
neuraminidase activity (NA). To evaluate IFITM3 protein levels, A549 cells were exposed to
agonists for 18 and 24 h and monolayer was lysed with Laemmli buffer for Western Blot (WB)
assay or fixed for indirect immunofluorescence (IFI) assay. In addition, we analyzed other
VRFs modulation in A549 18 h post agonists exposure by customized RT2 Profiler PCR Array.
Results: We found that R5 and X4 agonists and gp120 mutants inhibited influenza replication
in 54 ± 9%. After 18 and 24 h agonists exposure, we did not observe increase in IFITM3
protein levels through WB and IFI assays. Then, we searched for other VRFs that might be
involved in influenza inhibition by a customized RT2 Profiler PCR Array. We observed an
upregulation of SAMHD1 in A549 cells exposed to agonists. SAMDH1 was shown to possess
dNTP triphosphohydrolase activity, which was proposed to inhibit HIV-1 replication and
the autoimmune response by hydrolyzing cellular dNTPs. However, other groups propose
that SAMHD1 possesses RNase activity and that the RNase but not the dNTPase function is
essential for HIV-1 restriction. Until now, there are no studies in the literature showing the
activity of this protein against influenza replication.
Conclusion: Future studies should provide further insights about the role of SAMDH1 in
influenza replication inhibition. The aim of this work is to find new strategies of the innate
immune system that control important viral infections.
Keywords: virus restriction factors; chemokine receptors; influenza
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ORT.12 - Evaluation of the antitumor effect of Natural Killer cells expressing
Chimeric Antigen Receptors (CAR) against murine melanoma cells
Mariana Saldanha Viegas Duarte1*; Luiza de Macedo Abdo1; Luciana Rodrigues Carvalho
Barros1; Martín Hernán Bonamino1.
1INCa.
Introduction: Natural Killer (NK) cells are an important component of the innate immune
system, having a classic role in providing anti-tumoral and antiviral immunity. These cells are
potential effectors in allogeneic cancer immunotherapy, mediating antitumor effects without
inducing potentially lethal alorreativity, such as graft versus host disease (GVHD). The lack
of specificity and targeting of these cells is a limiting factor, which can be solved by inducing
the expression of chimeric antigen receptors (CARs). CARs consist of an extracellular
domain based on the immunoglobulin variable region (scFv) and an intracellular signaling
domain based on the CD3 complex zeta chain, which may or may not be complemented with
costimulatory sequences. Melanoma is a cancer with a high level of lethality, mainly in its
metastatic form, requiring new therapeutic approaches aimed at increasing the survival of
patients.
Objective: Establish a cancer immunotherapy model using NK cells loaded with CARs via a
trogocitosis-mediated CAR transfer.
Methodology: NOD SCID mice were engrafted subcutaneously with the murine melanoma
B16F10 cell line. Tumor growth kinetics of the parental B16F10 and its derivative CD19+
and/or CD20+ cells were determined. Human NK cells received CARs through trogocitosis,
a mechanism of molecule transfer by cell to cell contact. NK cells were co-incubated with
the K562 cells expressing the 19BBz CAR (anti-CD19), the 20BBz CAR (anti-CD20) or both
constructs. The cytotoxic potential of NK cells expressing CAR 19BBz and/or 20BBz against
wild-type or modified B16F10 murine melanoma cells for expression of human CD19 and/or
CD20 proteins was evaluated in vitro by cell lysis assays.
Results: In the model the amount of 1x105 cells was established for the parental B16F10,
CD19+ B16F10, CD19+CD20+ B16F10 and 5x105 cells for the CD20+ B16F10 lineage in male
mice. CAR trogocysotis showed high efficiency, ranging from 67.9% to 99.1% CAR + NK cell
population. Results obtained in the in vitro cytotoxicity assays for analysis of the lytic potential
of human NK cells against B16F10 murine melanoma lines, expressing as target antigen the
human CD19 and CD20 proteins, resulted in a low specific lysis. The lytic potential of 19BBz
20BBz NK cells against the CD19 + CD20 B16F10 line showed greater cytotoxic potential,
suggesting two different target antigens can promote efficient lysis.
Conclusion: Trogocytosis showed to be an efficient method for loading NK cells with CAR
molecules. The melanoma model derived from the parental B16F10 cell lines and their
modifications in immunodeficient mice was efficiently established for the standardization of
tumor growth. This model is an important tool for future evaluation of the anti-tumor potential
of CAR+ NK and, potentially, T cells.
Keywords: Natural Killer (NK); CAR; cancer immunotherapy
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ORT.13 - Establishment of 3D culture of mammary tumor cells for in vitro
therapeutic response studies targeting personalized anticancer therapy
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Angelo Martins Moreira3; Adriana Bonomo4; Claudia Mara Lara Melo Coutinho5; Fernando
Regla Vargas1; Luciana Lopes de Almeida Ribeiro Garzoni1.
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Introduction: Breast cancer is the second most common type of cancer in the world.
Personalized therapy is an option in the fight for the cure of cancer, since tumor variability is a
great challenge in the elaboration of therapeutic protocols. Only 5% of the compounds tested
in vitro in 2D systems present in vivo antitumor activity. Otherwise, the three-dimensional
(3D) cell culture systems, which better mimic the architecture and tumor behavior observed
in vivo, respond to in vitro treatment in a similar way to tumors in patients when treated with
the same chemotherapeutic agents, showing great potential for evaluation of specific tumor
therapy.
Objective: The aim of this study is to evaluate the similarity of tumor spheroids produced
in vitro with their original tumors, as regards the morphological, molecular and functional
characteristics for therapeutic response studies, aiming at personalized anticancer therapy.
Methodology: First, we established the 3D culture with the MCF7 human breast cancer cell
line and analyzed spheroid growth, death (7-AAD) and migration during doxorubicin or betalapachone treatment. At this point, we started to standardize the 3D culture with breast cancer
cells from patients. Then we will perform molecular and functional analyzes. The molecular
characterization will be done by analyzing the gene expression of mammary tumor biomarkers.
Functional analyzes of the spheroids will be done through evaluation of proliferation, death
and cell viability to compare with the pathological response after neoadjuvant therapy.
Results: Our preclinical results demonstrate that it is possible to produce tumor spheroids
both from cell lines and tumors isolated from mouse. The treatment of spheroids with
doxorubicin or beta-lapachone were able to inhibit spheroid growth, induce apoptosis and
inhibit metastasis in vitro.
Conclusion: We established our 3D cell culture using cell lines and tumors isolated from
mouse. Our next step will be perform the assays with tumor spheroids produced from tumor
cells of patients and, once we keep the tumor identity in vitro, we will begin the therapeutic
tests with different drugs already used in the clinic, aiming the production of a prototype of a
kit for personalized therapy (“tumor antibiogram” or “chemogram”).
Keywords: breast cancer; three-dimensional cell culture; personalized therapy
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ORT.14 - Prevalence of occult Hepatitis B in patients infected with the
hepatitis C will be treated with oral direct acting antivirals
Nathália Alves Araujo de Almeida1*; José Junior França de Barros1; Letícia Bomfim Campos1;
Natália Spitz1; Carlos Eduardo Brandão2; Catarina Góis de Santana2; Vanessa Salete de Paula1.
1Fiocruz - Fundação Oswaldo Cruz;
2Serviço de Gastroenterologia, Hospital Universitário Gaffrée e Guinle - Unirio.
Introduction: Hepatitis B virus (HBV) infection is a worldwide public health problem. The
occult hepatites B (OBI) is determined by the absence of surface antigen (HBsAg) and by the
presence of HBV-DNA in the liver or serum of infected patients. The OBI frequency in Brazil
is 3.5% and has great relevance in the clinical context, since it can lead to the development
of severe liver disease, such as cirrhosis and hepatocellular carcinoma and even death. Host
factors and viral factors of OBI induction may be associated with mutations, especially in S
protein and co-infection with other viruses such as the hepatitis C virus (HCV). According to
the Brazilian Clinical Protocol and Therapeutic Guidelines for Hepatitis C and Coinfections
(2019), individuals with presence of HBsAg detected prior to the start of use of DAAs need to
use HBV treatment to prevent their reactivation due to treatment of hepatitis C, but in cases
where HBsAg is undetected, treatment with DAAs is released without investigation of the
presence of HBV-DNA.
Objective: The objective of this study was to estimate the prevalence of individuals who
have had previous contact with the HBV and investigate potential cases of OBI in patients
chronically infected with HCV (OBI/ HCV ) who will undergo treatment with DAAs.
Methodology: The samples of 114 patient prior to the start of treatment with DAAs were
selected from a public hospital in Rio de Janeiro. Serum samples were evaluated by enzymelinked immunosorbent assay (EIA) of total HBc and HBsAg. Anti-HBc-positive and HBsAgnegative samples were tested by real-time PCR (qPCR) and nested-polymerase chain reaction
(nested-PCR).
Results: Our results showed that in serological test, 37.71% (43/114) of the samples were
positive to anti-HBc positive and these all were HBsAg negative. HBV DNA positivity with
absence of HBsAg, indicating OBI was be found in three (2.58%) of patients. Neither case
developed an ALT and AST flare-up and three patients were anti-HBs positive with viral load
detected ranged from 207.14 to 1547. IU/mL (1.16x103 copies/mL to 8.51x104 copies/mL).
one sample was positive for amplification of the small region by nested-PCR. This difference in
molecular tests is expected due to the greater sensitivity of the qPCR technique to detect low
viral load. The patient with the highest viral load was positive in amplification by nested-PCR
and HBV was genotype A1, the most prevalent in Brazil.
Conclusion: This is the first study conducted in Brazil whose results are of great relevance to
subsidize the data that contribute to the therapeutic guidelines for hepatitis C and coinfections
and to evaluate the cases of OBI/HCV coinfection before the treatments with DAAs.
Keywords: Occult hepatitis B; oral direct acting antivirals; Hepatitis C
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ORT.15 - Metastasis of HPV-negative oral cavity tumors: an in silico study
Marco Pretti1*; Mariana Boroni1; Nicole Scherer1; Frederico Omar Gleber2; Israel Tojal da
Silva2; Diana Noronha Nunes2; Jaqueline Ramalho2; Emmanuel Dias Neto2; Martín Bonamino3.
1INCa;
2AC Camargo Cancer Center;
3INCa / Fiocruz.
Introduction: Oral cavity tumors are the 5th more frequent neoplasms among men according
to INCA’s last estimative. The occurrence of metastatic processes during tumor development
increases the chances of relapse and hamper the treatment. That said, studying the mechanisms
that favour metastasis may help identifying biomarkers associated with this process and
ultimately improve treatment.
Objective: To analyze in silico the HPV-negative tumors from oral cavity comparing those
which and without linfonodal metastasis.
Methodology: 20 samples from a collaborator’s cohort (AC Camargo - ACC) and 22 samples
from The Cancer Genome Atlas (TCGA) were analyzed. The raw data from ACC was
filtered and quality checked using FastQC and Trimmomatic, respectively. The ACC reads
were then aligned against the human genome GRCh38 using star method and genes were
counted with RSEM package. TCGA cohort already possess pre-processed data. Differentially
expressed genes were evaluated by DESeq2, the enriched pathways by Webgestalt and tumor
microenvironment by xCell. Exclusively for the TCGA available data, the HLA-I alleles
were identified by Optitype and subsequent neoantigen prediction was accomplished by
netMHCpan. T and B-cell receptors (TCR and BCR) repertoire were identified and analyzed
by MiXCR.
Results: We identified 186 DEG for the TCGA cohort, 127 for the ACC and 3 DEG shared
genes, from which two of them up-regulated in the same condition: PIWIL2 (up-regulated in
the non metastatic group) and ADH1B (up-regulated in the metastatic group). The immune
population with the highest correlation coefficient was the memory CD4 T-cell (Pearson:
-0,78 in ACC and -0,71 in TCGA) which signature is enriched in the non metastatic group.
A prolymphocyte B signature had an elevated correlation coefficient (Pearson: 0,77 in TCGA
cohort) with the metastatic outcome. A higher clone number of TCR alpha (p<0,01) and beta
(p<0,001) chains was identified in the non metastatic group. There was no difference between
mutation and neoantigen load between groups. Moreover, the sample with higher mutation
burden was also the solely bearing a damaging mutation in the antigen processing and
presentation pathway. In total, 4 samples had mutations in DNA repair pathways, representing
the 4 with higher neoantigen burden. Pathway enrichment analysis as well as correlations
between immune populations are currently underway.
Conclusion: The results suggest an association between memory CD4 T-cells and metastasisfree disease. The individual analysis of each sample indicates putative mechanisms of immune
escape, for example, the mutated protein in the antigen processing and presentation pathway.
Keywords: Oral cavity; Metastasis; Immune evasion
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ORT.16 - Influence of differents cryoprotecttive agents on the maintenance
of Vero cells adapted to serum-free culture media
Kelly Araujo Lucio1*; Viviane Silva Gomes Rodrigues1; Guilherme de Jesus da Silva1; Mariana
Pierre de Barros Gomes1; Marta Cristina de Oliveira Souza1; Sheila Maria Barbosa de Lima1.
1Fiocruz/Bio-Manguinhos.
Introduction: Cryoprotective agents (CPAs) play a central role in allowing cells to be stored at
deep cryogenic temperatures. Most used protocols for cryopreservation of animal cells employ
DMSO or Glicerol as CPAs, which have toxic effects for the cells, in medium supplemented
with FBS for nutrient supply and stress shielding effects. The removal of animal-derived
inputs from the manufacture of immunobiological products is recommended by regulatory
agencies around the world. In LATEV, frozen Vero cell banks adapted for growth in serum free
medium, contain only culture medium and DMSO, without addition of FBS and it has been
observed that cells adapted to serum-free medium to present lag phase after thawing when
compared with cells frozen in the presence of DMSO and FBS. The absence of a substance to
protect cells may justify such slow growth. The literature has showed that Pluronic F68 (F68)
at concentrations of 0.1 to 1% significantly increased the number of viable cells after thawing.
Objective: The purpose of this work was to evaluate CPAs in the maintenance of Vero cells
adapted to culture in serum-free.
Methodology: Vero cells adapted FBS free medium were frozen in the presence of the different
CPAs combinations: i) VP-SFM + 10% DMSO; ii) VP-SFM + 10% DMSO + 0,1% F68; iii)
VP-SFM + 10% DMSO + 1% F68; iv) VP-SFM + 10% DMSO + 5% F68; v) VP-SFM + 5% Gl;
vi) VP-SFM + 5% Gl + 1% F68; vii) VP-SFM + 5% Gl + 10% DMSO; viii) VP-SFM + 5% Gl
+ 10% DMSO + 1% F68. After thawing, recovery and cell growth in VP-SFM medium ware
evaluated for 4 passages.
Results: We evaluated isolated and synergic effect of three CPAs after the thawing Vero cells.
The best result obtained were VP-SFM medium in the presence of 10% DMSO and 10%
DMSO + 1% F68. Post-thaw viability and morphology were preserved in both situations. At
10% DMSO + 5% F68 the protective effect was lost due to the high concentration of F68. In all
conditions in which glycerol was added no growth promotion was observed, demonstrating
that glycerol is not a good option for Vero cell cryopreservation.
Conclusion: The criopreservation is a valuable tool for cells preservation and the success of
this procedure depends on the proper use of CPAs. Although there is no ideal CPA, able to
completely protect cells at low temperatures and be free of toxicity, it is clear that only the
combination of DMSO and F68 are satisfactory for cryopreserving Vero cells in the absence of
FBS and that glycerol is not an option in these tested conditions.
Keywords: cryopreservation; cryoprotective agent; serum-free
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ORT.17 - Investigation of active human herpesviruses 6 and 7 infection
before and after renal transplantation
Jéssica Vasques Raposo1*; Rafaela Barbosa da Silva Pinto1; Amanda de Oliveira Lopes2; Ana
Isabel Coelho Dias da Silva2; Tânia Regina Tozetto Mendoza2; Paulo Henrique Braz da Silva3;
Vanessa Salete de Paula1.
1Fiocruz/IOC;
2USP/Instituto de Medicina Tropical de São Paulo;
3USP - Universidade de São Paulo.
Introduction: The survival of patients after renal transplantation has been evaluated frequently in
the last decades. The frequency of acute rejection has decreased, while infectious disease concerns
have increased and remain responsible for approximately 15% to 20% of death cases. In pediatric or
adult renal transplant recipients, Human Herpesvirus 6 (HHV-6A / B) and Human Herpesvirus 7
(HHV-7), also called Roseolovirus, often react after transplantation. The reactivation Roseolovirus
in immunocompromised patients has been associated with fever, rash, encephalitis and bone
marrow suppression. Like other herpesviruses, the Roseolovirus persist in the host after primary
infection. Defining the relationship between viral replication and disease is still necessary, due to the
small number of reported cases and the variation in diagnostic methodologies used to detect viral
replication. Besides that, there is few information about prevalence, excretion of these viruses. In a
previous study was reported that the latency, persistence of Roseolovirus can occur in the salivary
glands, however it is not yet known about the replication of these viruses at that site. Moreover,
Roseoloviruses are excreted in saliva throughout life, including in healthy patients.
Objective: The aim of this study was to evaluate the active Roseolovirus infection in saliva
samples from transplant recipients.
Methodology: The monitoring of the viral load and detection mRNA of 32 patients was
performed in three different moments: in the first, before the transplant; in the second of 15 to
20 days and in the third of 40 to 50 days after the transplant. The detection and quantification
was performed by duplex qPCR with a synthetic standard curve, besides that, a nRT-PCR was
performed to mRNA detection.
Results: The viral load was high during the three moments, demonstrating a mean of 6,51E+05
copies/ mL and 1,93E+06 copies/ mL for HHV-6 e HHV-7 respectively. Furthermore, we
found Roseolovirus DNA simultaneously in 26 (81%), 28 (87%) and 27 (84%) in the three
different transplant moments respectively. The HHV-6-mRNA was found in one (3%), three
(9%) and five (15%), as well as, the HHV-7-mRNA was found in eight (25%), five (15%) and
24 (75%) respectively in the three different moments of transplant. The results showed active
HHV-6 (P=0,012) and HHV-7 (P>0,001) infection increase after transplant.
Conclusion: These results suggest that saliva is an important site of active and persistent
infection by Roseolovirus, especially in immunosuppressed patients. In addition, according
to the results of previous studies, the use of only polymerase chain reaction (PCR) to detect
DNA is controversial because of the latency characteristic of these viruses. Therefore, these
results highlight the importance of investigating the excretion of these viruses and of detecting
replicative targets, especially in sites of high prevalence and ease of transmission such as saliva.
Keywords:Herpesvirus; mRNA; Renal Transplantation
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ORT.18 - Screening of proteins related to the immunological checkpoint
lymphocyte activation gene-3 (lag-3) through the BioID method.
Priscila Rafaela Ribeiro1*; Leonardo Chicaybam1; Marco Pretti1; Martín Bonamino1.
1INCa.
Introduction: Inhibitory receptors such as PD-1, LAG-3 and CTLA-4 have gained special
attention as potential targets for immunotherapy, since manipulation of negative signals
mediated by these receptors may provide new therapeutic options for several diseases,
as cancer. LAG-3 was described as a cell surface molecule interacting with MHC class II
molecules. Identifying how proteins transduce the signal from these receptors has been a
challenge but, once identified, these molecules can also be targets for novel therapeutics. In
2012, a method called BioID was developed based on the fusion of a protein of interest to a
mutated biotin ligase (R118G), which has the ability to add biotin to molecules that are at 20
nm or less from the protein of interest. Once biotinylated, the proteins can be recovered and
identified by mass spectrometry.
Objective: To perform a screening of proteins interacting with LAG-3 through the BioID
method.
Methodology: chimeric antigen receptors (CARs) were constructed with the anti-CD20
scFv fused to the intracellular domains consisting of: Lag-3 WT, Lag-3 Kmut, Lag3 EPdel
(deleted EP domain), all fused to the BirA domain, with further induction of expression in the
HEK293T and Jurkat cell lines. Flow cytometry analysis will be performed to verify the CAR’s
expression in the cells, and immunofluorescence assay to analyze the localization of the CARs.
Results: The CAR anti-CD20/Lag3 WT-BirA was electroporated in the HEK293T cells
presenting 80% of expression. CARs Ep del and Kmut showed 39% and 41% of CAR expression.
By immunofluorescence staining it was possible to observe the cytoplasmatic localization of
the CARs. Analysis of the biotinylation pattern by Western blotting was performed for CAR
anti-CD20/Lag3WT-BirA, and the expected ladder pattern of biotinylation was observed.
Conclusion: The constructed CARs were expressed in the target cell lines leading to the
expected biotinilated patterns.
Keywords: BioID ; Chimeric antigens receptors; LAG-3
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ORT.19 - Comparative Study of Vero Cell Growth and Virus Infection in
Two Different Serum-Free Medium (SFM)
Kelly Araujo Lucio1*; Viviane Silva Gomes Rodrigues1; Guilherme de Jesus da Silva1; Ygara da
Silva Mendes1; Sheila Maria Barbosa de Lima1.
1Fiocruz/Bio-Manguinhos.
Introduction: Vero cell line, derived from African green monkey kidney, has been widely used
for viral vaccine productions (WHO, 1998). To establish cell cultures in vitro, fetal bovine
serum (FBS) is of importance for promoting cell growth because it contains growth factors,
attachment and proliferation. However, using serum in cell cultures has a number of problems,
particularly the contamination with adventitious agents (mycoplasma, viruses and prions).
Moreover, it can make a serious problem in the downstream processing of recombinant
proteins and vaccine production. The constant demand imposed by the regulatory and health
agencies for greater quality, safety and consistency has motivated industries to develop culture
media formulations without FBS. A major challenge currently faced by industry is to formulate
consistent and robust media for anchorage-dependent cell lines used for vaccine production,
such as Vero cells (Butler, 2013).
Objective: The aim of this work was to compare Vero cell growth and virus production in
stationary cultures using two different serum-free medium VP-SFM and ProVERO-1.
Methodology: Vero cell stocks stored in liquid nitrogen, produced by Virological Technology
Laboratory of Bio-Manguinhos (LATEV) was cultivated and infected with Chikungunya virus
(CHIKV) in presence of the VP-SFM and ProVERO-1, both with serum-free environment.
For comparison purposes, Vero cells were also cultivated in 199 media supplemented with
FBS. Vero cells were grown until reaching a confluence of 95%. CHIKV infection was carried
with Multiplicity of infection (MOI) of 0.01 for 48 h.
Results: The results showed that there was no difference in growth rate, but regarding
morphology, Vero cells presented an elongated shape in VP-SFM, in comparison with a
slightly branched characteristic in Pro Vero-1 in the first 48h. Once confluent, they recovered
their characteristic square shape, similar to cultivation in 199 medium. However, after 72 h of
culture, VP-SFM medium presented a better performance and adaptation than ProVERO-1,
probably due to the absence of epidermal growth factors in the latter. Cultures in VP-SFM
medium showed similar performance to Vero cell cultures in 199 medium, although with
different morphological characteristics in the first 24 h. However, neither VP-SFM nor
ProVERO-1 reached the yields achieved by CHIKV production in 199 culture media at 48 h
post infection.
Conclusion: The results showed that Vero cell lineage was able to grow in both culture media
tested, although the VP-SFM medium showed better performance, regarding adaptation and
viral production when compared with ProVERO-1. For the production of CHIKV in Vero
cells, however, data suggest the need for optimization of the conditions, since the parameters
used in this preliminary study were standardized for production in medium supplemented
with FBS.
Keywords: cell Vero; VP-SFM and Pro VERO-1; Chikungunya virus
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ORT.20 - Screening Immunotherapies in Polymer Solution Microreactors:
System Evaluation and Optimization
Alyne G. Teixeira1*; Jun Wang1; John P. Frampton1.
1Dalhousie University.
Introduction: Immunotherapy agents are broadly defined as molecules that modulate the
immune system, thereby amplifying or suppressing immune responses. This important
category of drugs, which includes vaccines and various other biologics, has been used for
prevention and treatment of several diseases. However, conventional techniques for assessing
immunotherapies have some drawbacks, including the need for substantial amounts of both
cells and reagents, and a demand for complex and expensive procedures.
Objective: To develop a polymer-based screening to efficiently identify and evaluate novel
immunotherapies in which small amounts of immune cells and reagents are confined together
in microreactors.
Methodology: A small library of polymer solutions including albumin, alginate, dextran
(Dex), Ficoll, gum arabic, hydroxypropyl cellulose, hydroxypropyl methylcellulose, methyl
cellulose, poly(2-ethyl-2-oxazoline), poly(ethylene glycol) (PEG), and poly(ethylene oxide)
(PEO), were initially screened and selected in terms of handling characteristics (i.e., viscosity,
phase-separation, and compatibility with salts used in culture medium). After selecting the
most appropriate candidate systems, cell viability (calcein-AM/propidium iodide staining),
phenotype (aggregation and cell morphology), cytokine secretion (ELISA assay), proliferation
(Ki-67 immunofluorescence), and metabolic activity (ATP production) were assessed. Polymer
solutions above the critical concentrations required for phase-separation were incubated with
various types of immune cells for up to 7 days. The following immune cell lines were used: K-562
(human lymphoblast), RPMI 8226 (human B lymphocyte), and Jurkat (human T lymphocyte).
The polymers that met the criteria were selected for optimization in terms of handling,
cytotoxicity, and biomolecule confinement (cytokines, antigen, and vaccine adjuvants).
Results: Overall, the phase-separating polymers PEG/PEO, Dex, and cell culture grade BSA
(Albumax) performed best with cells. Jurkart T cells cultured in Albumax BSA over 72 hours
resulted in 98% cell viability against < 40% cell viability of either technical grade BSA from
Sigma or HyClone. When the cells were cultured in Dex solution, cell viability was slightly
lower compared to Albumax BSA (~ 97%). Although PEOs exhibited superior cell viability
compared to PEG, the latter had more appropriate handling properties. These results suggest
that PEG-BSA system is comparable to PEG-Dex system in terms of maintaining cell viability
over 72 hours. Jurkat T cell activation was determined by IL-2 secretion. Overall, the polymer
solutions did not stimulate IL-2 secretion over 24 hours, which suggests that PEG/PEO, Dex,
and BSA do not activate the cells and can be used as a screening platform for vaccine adjuvants.
Conclusion: This study demonstrated that both PEG and Dex solutions can confine immune
cells within polymer solution microreactors without significantly compromising cell viability,
proliferation, and metabolic activity. Using this system to screen immunotherapy agents
may facilitate the development of more effective vaccine adjuvants formulations and other
immunotherapies.
Keywords: immunotherapies; screening; aqueous two-phase systems
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ORT.21 - Ten years of consecutive influenza surveillance to neuraminidase
inhibitors resistance Brazil.
Aline da Rocha Matos1; Thiago das Chagas Sousa1*; Thiago Moreno Lopes e Souza2; Paola
Resende1; Milene Dias Miranda1; Maria de Lourdes Aguiar Oliveira1; Braulia Costa Caetano1;
Cristiana Couto Garcia1; Fernando do Couto Motta1; Marilda M. Siqueira1.
1Fiocruz/IOC;
2INCT-IDN/CDTS.
Introduction: Influenza virus (IV) causes annual epidemics and has the potential for
pandemics. IV infections treatment is currently performed with neuraminidase inhibitors
(NAIs), mainly oseltamivir (OST). As IVs are constantly evolving, antiviral resistance due to
adaptations in influenza genome may occur. Since the 2009 pandemic, NAIs resistant strains
frequency has remained low (<2%) worldwide. In Brazil, our group has monitored these
strains since 2009 and we have reported A(H1N1)pdm09 strains carrying NA substitutions
associated with NAIs reduced inhibition (RI).
Objective: This project aimed to report NA substitutions in Brazilian influenza viruses and
their related NAI resistance during the 2009-2018 period.
Methodology: Respiratory samples from nine Brazilian states from the influenza surveillance
network were studied. For the detection of NA mutations associated with NAIs RI, we screened
the majority of A(H1N1)pdm09 and A(H3N2) viruses for the H275Y and E119V RI markers,
respectively. In a subset of samples, the NA gene was fully sequenced by Sanger sequencing.
Additionally, influenza isolates had their IC50 against the NAIs measured.
Results: During the 2009-2018 period, almost 30.000 respiratory samples were received
in our lab. 2090 samples were positive for A(H1N1)pdm09 detection, 1199 were positive
for A(H3N2) and 349 were positive for influenza B. By the pyrosequencing screening, we
have identified 10 A(H1N1)pdm09 strains bearing the H275Y RI marker, but no A(H3N2)
presented the E119V marker. By sequencing the full NA gene, additional substitutions were
identified in A(H1N1)pdm09: H275Y (n=9) and I223K (n=1); in A(H3N2): N329K (n=1)
and Y155H (n=2) and in influenza B: D197N (n=1), I221T (n=1) and I221V (n=2). Some of
these viruses were collected from untreated patients, suggesting that some of them could be
transmitted among the community. Functional analyses of two A(H1N1)pdm09 isolates, A/
RJ/105/2013 and A/RJ/257S2/2016, both bearing the H275Y substitution, presented OST RI
profile. A/RJ/257S2/2016 also presented peramivir RI. The two A(H3N2) isolates bearing the
Y155H substitution presented OST normal inhibition (NI). The remaining strains bearing NA
substitutions could not be isolated. The additional influenza strains that were isolated in the
study period showed OST NI profile.
Conclusion: This study showed that the frequency of influenza strains bearing mutations
related to NAIs RI is low. Also, we did not observe the spread of NAI resistant viruses, and
A(H1N1)pdm09 viruses carrying H275Y remain limited. The importance of this surveillance
should be highlighted in Brazilian public health as this type of data can help on building
strategies for buying and stocking antiviral drugs.
Keywords: Influenza; Antivirals; Resistance
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ORT.22 - Development of CAR T therapy for ALL-B using the point of care
approach
Luiza de Macedo Abdo1*; Luciana Rodrigues Carvalho Barros1; Mariana Saldanha Viegas
Duarte1; Luísa Vieira Codeço Marques1; Leonardo Chicaybam Peixoto2; Martín Hernán
Bonamino1.
1INCa;
2Fiocruz - Fundação Oswaldo Cruz.
Introduction: The global cancer data released by the GLOBOCAN database showed 18.3
million new cases in 2018. About 440,000 of these cases correspond to leukemia, a cancer
that urges for treatment modalities. Recently, CAR T-cell immunotherapy was approved for
the treatment of acute B cell leukemias (B-ALL) and some lymphomas with promising results.
However, the major drawbacks of CAR-T treatments are the high costs, being prohibitive for
many of the patients. We developed an alternative low-cost approach to gene modify T cells to
express CAR using the Sleeping Beauty (SB) system and electroporation. In addition, we show
that it is not necessary to activate or expand T cells ex vivo when using this system, an aspect
that renders this approach to a point-of-care (POC) strategy.
Objective: The objective of this present study is to demonstrate that the POC strategy is efficient
in NSG animals xenografted with human leukemia when treated with the POC CAR-T cells.
Methodology: Peripheral blood mononuclear cells were isolated using Ficoll and electroporated
using the Nucleofector II combined with plasmids enconding 19BBz CAR (in the pT3 SB
transposon backbone) and the SB100x transposase. The phenotype was assessed by flow
cytometry. The in vitro cytotoxicity assay was performed using Calcein-AM dye on target cells
incubated with different ratios of effector cells. 8-12-week-old-female-NSG were injected iv.
5x106 RS4;11 GFP and after 3 days were treated with different doses of recently electroporated
CAR-T cells. All animal procedures were approved by the Animal Ethics Committee.
Results: The expression of CAR on the first day (d+1) was about 5% -15%. In addition, cell
lysis assays against RS4;11 and Nalm-6 on d+1 showed no potential to eliminate the target cells
in vitro, as expected. The in vivo experiments were performed with NSG mice engrafted with
RS4;11 B-ALL cells followed by T cell injection 3 days later. Animals treated with 107 CAR-T
cells (expression of approximately 10% of 19BBz) provided 100% survival when comparing
the control and mock (electroporated without plasmids) group. The mock treated group has
the ability to eliminate leukemia cells from the peripheral blood and showed better survival
as compared to untreated control group. We were able to show a survival improvement even
using reduced doses of lymphocytes, such as 106 or 105. Furthermore, we compared the same
donor using the POC approach and expansion of CAR-T cells with anti-CD3/28 for 12 days
(clinical methodology nowadays), and the results showed similar, indicating that the POC
approach is interchangeable with the labor and cost-intensive expansion protocol.
Conclusion: This methodology proved effective in the animal model and is much cheaper
when compared to the approved clinical approach for the use of CAR T cells. This aspect could
grant greater access of patients to this very promising treatment strategy.
Keywords: CAR-T cell; Immunotherapy; Leukemia
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ORT.23 - Study to increase the disinfection holding time for classified areas
at Bio-Manguinhos Formulation Division between two productive proces
Daniele Alves de Oliveira1*; Marcos Vinícius de Souza Oliveira Antunes1; Ricardo Lacerda da
Silva1; Felipe Leal da Silva1; Giselle Ribeiro de Barros1; Danielle Carneiro Vieira dos Santos1;
Carla Cristina Vellasco do Nascimento Freixo1.
1Fiocruz/Bio-Manguinhos.
Introduction: The prevention of the existence and penetration of microorganisms in clean areas
destined to the production of immunobiologicals and biopharmaceuticals is essential to meet
the quality requirements of the products. Adequate disinfection of the facilities, equipment and
utensils allows to meet these criteria. The area submitted to the sanitizing agents must maintain
not only the cleaning conditions for a certain period without presenting a risk to the product
to be processed, as well as allowing operational flexibility with safety. Increase the period of the
sanitization between to the processes in the Clean Areas of the Formulation Division (DIFOR),
in Bio-Manguinhos from 24 hours to 48 hours offered flexibility operational, reduction of
exceptional activities with payment of overtime or increase of staff.
Objective: Increase the period of the sanitization between the productive processes in the
clean areas of DIFOR to 48 hours, replacing the methodology currently used that considers the
maximum interval of 24 hours between the cleanings.
Methodology: 1) Area monitored. Classified areas grade A and B, considering environmental
monitoring points located near workstations and on critical surfaces such as the difficulty of
cleaning and access, following a previous risk analysis and protocols in force. Three monitoring
steps were carried out to prove the efficiency of study, as well as an aseptic validation race to
incorporate the activity into the operational routine of DIFOR.
2) Desinfection and Environmental Monitoring. After the production process, sanitization
was carried out only with sterile 70% alcohol solution, as it is the routine disinfectant, from the
formulation rooms: CT-01, which is dedicated for measles, mumps, rubella (attenuated) vaccine
and its estabilizers and CT-02 which is dedicated for the yellow fever vaccine (attenuated) and
its antibiotics, contemplating the time and number of operators trained for the activity. The
room remained without a productive process for 48 hours when sanitization was monitored,
considering the environmental parameters: differences in pressure, temperature and relative
humidity within specifications. The monitoring comprised plating samplings of contact surfaces
(RODAC plates) and non-viable particles from the room, including the monitoring of viable
particles (TSA/TSNI plates) of grade A area where the product is exposed during the process.
Results: The results obtained after reading the in CT-01 and in CT-02 monitored points were
satisfactory, as well as the aseptic validations simulation of the filtration and distribution:
stabilizers for the formulation of measles, mumps, rubella (attenuated) vaccine and antibiotics
intended for the formulation of the yellow fever vaccine (attenuated).
Conclusion: The results showed the ability of the formulation room CT-01 and CT-02 to remain
clean after a productive process for 48 hours, and permitted to introduce this practice at routine of
production in to the clean areas of DIFOR, and can be extended for other areas in Bio-Manguinhos.
Keywords: Clean Area Disinfection; Environmental Monitoring; Aseptic Validation
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ORT.24 - Immunossupression murine model to study antiviral resistance
emergence during Influenza A infection
Thayssa Keren Santos da Silva1*.
1Fiocruz - Fundação Oswaldo Cruz.
Introduction: Influenza virus infection is a major cause of worldwide morbidity and mortality,
affecting thousands of people annually. Severe cases are treated with viral Neuraminidase
inhibitors like Tamiflu (Oseltamivir). However, high genetic variation could lead to emergence
of antiviral resistant strains, limiting the treatment effectiveness. Antiviral-resistant viruses
may arise spontaneously, by inappropriate antiviral use or by prolonged viral shedding
observed in immunosuppressed patients.
Objective: Our overall objective was to establish a murine model to study the emergence of
influenza A virus resistant to Tamiflu and to investigate the effect of an immunosuppressive
treatment with Dexamethasone and/or Cyclophosphamide in combination with a
subtherapeutic dose of Tamiflu on immunopathology and emergence of resistance.
Methodology: C57/BL6 mice infected with Influenza A/PR/8/34 H1N1 (PR8) were treated
with Tamiflu in different doses - 0.1, 1 or 10mg/kg, or vehicle - after two days of infection, and
were monitored for weight loss and lethality for 21 days. Alternatively, mice were euthanized
after 7 days of infection to perform bronchoalveolar lavage (BAL), viral isolation, titration and
Oseltamivir resistance test by Neuraminidase activity assay (NA-Star) and inflammation. In
a new assay, infected mice were treated with dexamethasone before infection or 2 days after
infection, alone or in combination with Tamiflu (1mg/kg). Alternatively, dexamethasone from
day -1 to day 10 was used in combination with cyclophosphamide at days -1 and 5. After 7 or
10 days of infection, mice were euthanized and the same analyzes were performed.
Results: Treatment with the 10mg/kg of Tamiflu, but not the other doses, reduced lethality,
weight loss and viral titers in the lungs compared to vehicle. No reduced susceptibility to
Oseltamivir were found in different treatments when compared vehicle or PR8. 10mg/kg of
Tamiflu reduced total leukocytes, neutrophils in BAL and lung and IFN-γ in BAL. The dose
of 1mg/kg partially reduced lethality rates and inflammation. Dexamethasone induced a
slight immunosuppression. Only the group post-treated with dexamethasone plus Tamiflu
was protected from lethality, weight loss and inflammation compared to vehicle group.
Viruses isolated from all groups at day 7 did not show reduced susceptibility to oseltamivir.
After ten days of infection, no viruses were isolated. A new immunosuppressive protocol
using a combination of Dexamethasone and Cyclophosphamide led to a high level of
immunosuppression and viral persistence until the tenth the of infection, whereas the vehicle
group did not present any virus left on the lungs. Further analysis regarding emergence of
virus with reduced susceptibility to oseltamivir will be performed using the Dexamethasone
and Cyclophosphamide treatment.
Conclusion: Subtherapeutic treatment with Tamiflu does not reduce susceptibility to
oseltamivir. Dexamethasone treatment in combination with Tamiflu might improve
influenza manifestations without favoring viral resistance. Immunosuppression conferred by
Cyclophosphamide leads to viral persistence.
Keywords: Influenza A; Resistance; Immunossuppression
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ORT.25 - Human Pegivirus Challenge: Detection
Characterization in HCV/HIV Coinfected Individuals.

and

Molecular

Jéssica Gonçalves Pereira1*; José Junior França de Barros1; Carlos Eduardo Brandão2; Vanessa
Salete de Paula1; Caroline Cordeiro Soares1.
1Fiocruz - Fundação Oswaldo Cruz;
2Hospital Universitário Gaffrée e Guinle, Unirio.
Introduction: Human pegivirus (HPgV), formerly known as GB virus C, is a member of
the Flaviviridae family of single-stranded, positive-sense RNA viruses and has genomic
similarity to hepatitis C virus (HCV). However, unlike HCV, HPgV is lymphotropic (nonhepatotropic), establishes a subclinical infection and is not related to hepatitis or any other
disease. Epidemiological data indicate that HPgV is highly prevalent in populations worldwide.
The viremia in general populations varies, being lower (1–5%) in developed countries and
higher (up to 20%) in developing ones. Due to the shared transmission route, co-infection in
individuals with underlying conditions as HIV, HCV, patients receiving haemodialysis and
people who inject drugs is common and HPgV viremia up to 45% has been reported. Several
studies reported that HPgV infection is associated with delayed HIV disease progression as
indicated by higher CD4 cell counts, lower HIV RNA levels and longer disease-free survival.
Conversely, in HCV-infected individuals, studies have indicated that HPgV infection is likely
to be associated with slower HCV clearance, leading to a higher likelihood of persistent
infection. To better understand the impact of HPgV in co-infections, it is needed to know
epidemiological characteristics of this virus. In Brazil, most HPgV studies were performed
in São Paulo and in HIV co-infection. Data about HPgV on triple co-infection (HPgV-HCVHIV) and its influence on the natural history of HCV-HIV is rare.
Objective: The aim of this study was to determine the prevalence and genotypic distribution of
HPgV in patients attended at a hospital in Rio de Janeiro.
Methodology: A RT-PCR assay for specific amplification of 5´UTR region of HPgV genome
was performed in 174 serum samples collected from patients under health treatment at a
hospital in Rio de Janeiro. The samples were classified into three groups: 56 samples form
HCV/HIV coinfected individuals; 58 from HCV mono-infected and 60 from HIV monoinfected individuals. All positive samples were submitted to direct sequencing for genotyping
and molecular characterization.
Results: The overall prevalence of HPgV-1 was 17.2% (30/174). Among HCV/HIV coinfected
patients, HPgV prevalence was 14.3% (8/56), and all of them were successfully sequenced.
Phylogenetic analysis revealed the presence of genotypes 2a (12.5%), 2b (62.5%) and 3 (25%).
HPgV was also found in coinfection with HCV (8.6%; 5/58) and HIV (28.3%; 17/60).
Conclusion: Our findings demonstrate the high frequency of HPgV among HCV/HIV
coinfected, HCV and HIV monoinfected individuals attending a public hospital in Rio
de Janeiro. Circulating HPgV genotypes described here have already been reported in past
Brazilian studies, but this is the first data about HCV/HIV patients in Rio de Janeiro city. This
study intends to contribute with insights about epidemiological characteristics and impact (if
there is any) of HPgV in the natural course of HCV and/ or HIV infection.
Keywords: Human Pegivirus; Epidemiology; HIV/HCV Coinfection
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ORT.26 - Host-genetic combination based on IFNL3/IFNL4 polymorphism
with other prognostic variables increases sustained response in antiviral
therapy with pegylated interferon alpha
Andréa M. V. da Silva1*; Lucia Elena Alvarado-Arnez2; Tamiris Azamor1; Leonardo Ribeiro
Batista-Silva1; Thyago Leal Calvo3; Jane da Silva1; Ana Carolina Magalhães Andrade1; Janaina
Reis Xavier1; Denise C. S. Matos1; Milton Ozorio Moraes3.
1Fiocruz/Bio-Manguinhos;
2Coordinación Nacional de Investigación, Universidad Privada Franz Tamayo - Bolívia;
3Fiocruz/IOC.
Introduction: Chronic hepatitis C (CHC) is the main cause of liver disease and hepatocellular
carcinoma progress worldwide. Although direct-acting antivirals (DAAs) are the treatment of
choice, there are still special cases in which peginterferon alfa (Peg-IFNα) therapy should be used,
such as children and patients infected with hepatitis Virus C (HCV) genotype 3 (GT3). Over the
past few years, many studies have identified predictive factors for sustained virologic response
(SVR), while host or viral factors are related to a successful Peg-IFNα and ribavirin (RBV) therapy.
Single nucleotide polymorphisms (SNPs) in the interferon lambda 3 e 4 region (IFNL3/4) are wellestablished as prognostic markers after Pegylated-Interferon-alpha/ribavirin (Peg-IFN-α/RBV)
treatment for CHC. The SNPs rs12979860, rs8109886 and rs8099917 are representative of the
IFNL3/4 locus, associated with SVR, in the Brazilian population. So, the combination of predictive
factors to obtain SVR could aid personalized and appropriate treatment for the population. This
work was submitted to Research Ethics Committee of CAAE: 46065015.6.0000.5248.
Objective: Evaluate the contribution of host genetics, and other prognostic variables in CHC
patients with treated with Peg-IFNα, in SVR.
Methodology: Three IFNL3-IFNL4 SNPs (rs12979860, rs8109886 and rs8099917) were
genotyped by allelic discrimination in 632 chronic hepatitis C patients infected GT1, GT2
or GT3 treated with Peg-IFN-α/RBV, samples from a phase II/III randomized double-blind
clinical trial. Serum samples of a subgroup of patients and healthy volunteers were used to
measure CCL3, CCL4 and CXCL10, using liquid bead microarray assay.
Results: Individually, either rs12979860-CC, rs8109886-CC or rs8099917-TT genotypes are
predictive markers of SVR. The combination of these three genotypes (CC-CC-TT) increased
to 73% at GT1 and 83% at GT3 of the rate of SVR. In contrast, patients infected with GT1 and
homozygous for risk genotypes (TT-AA-GG) only 18% achieved SVR. Focusing on personalised
therapy, patients with CC-CC-TT haplotype, HCV GT1-infected with viral load <5,9UI/mL
Log10 showed an increased 82% SVR, while HCV GT2/3-infected patients with viral load
<5,9UI/mL Log10 or F0 and F1 showed at least 93% and 96% SVR, respectively. The levels of the
chemokines CCL3, CCL4 decreased after starting treatment, whereas, an increase of CXCL10
levels was observed in the first week, with a decreased over the course of the treatment. Higher
levels of these chemokines presented an association with non-responsiveness after treatment.
Conclusion: The analysis of rs12979860, rs8109886 and rs8099917 genotypic combination
might be an approach when Peg-IFN-α/RBV therapy is necessary since cost-benefit for
individuals carrying CC-CC-TT genotypic combination is very high, especially in countries in
which this is the standard treatment, contributing to public health efforts to eradicate disease.
Keywords: Chronic C Hepatitis; Polymorphism; Lambda Interferon
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ORT.27 - Adalimumab protection trough patents of invention: a comparison
of the strategies adopted by the American, Brazilian and European Patent
Offices
Marcus Vinicius Paschoal da Silva1*; Iolanda Margherita Fierro1.
1INPI - Instituto Nacional da Propriedade Industrial.
Introduction: Biological drugs displayed an exponential development in recent years.
Monoclonal antibodies (mAbs), in particular, have proved to be one of the main categories of
these drugs, incorporating several innovations in their production. In order to protect these
innovative products, patent protection has been widely used by companies, from startups to
multinationals. However, although allowing the return of investments in the R&D of new
drugs, patent protection creates an exploitation monopoly which leads to an increase of costs
by national health systems. According to the Brazilian Ministry of Health, biological drugs
represent 40% of the costs with drugs, but only 2% of the total drugs volume. These high costs
may be due to the exceptions admitted by the sole paragraph of article 40 of the Brazilian
Patent Statute, which allows the extension of the patent term if the examination takes more
than 10 years, and to the Brazilian Patent Office delay in finishing the examination, the socalled backlog. Therefore, the identification of common points in patent examination among
several patent offices could reduce the examination time and, ultimately, the backlog.
Objective: The present study seeks to compare the main arguments pointed out by the
American, Brazilian and European Patent Offices (USPTO, BRPTO and EPO, respectively)
during the examination of adalimumab patent applications, and the strategies used by the
applicants to overcome these objections, in order to retrieve any common points.
Methodology: Adalimumab was selected according to three criteria (i) it is one of the mAb
listed with the biggest sales worldwide; (ii) it has patent applications in the American, Brazilian
and European Offices; and (iii) it has a complete examination and a published decision in the
BRPTO, EPO and USPTO. The applications were searched in the BRPTO database using the
keywords antibodies, monoclonal and immunoglobulin in combination with International
Patent Classifications (IPC) A61K, C07K and C12N. The American and European counterparts
were searched in their respective databases.
Results: Brazil requires some observations in the context of the claims that are not the practice
of European or American Offices, such as the insertion of the expression “characterized by”. On
the other hand, several points in common in the analysis were observed, such as the concern to
define the antibody or its CDRs by the specific amino acid sequence (SEQ IDs) and to seclude
the antibody described in the invention from a naturally produced one.
Conclusion: Although each Patent Office has its own interpretation on fields such as therapeutic
and diagnostic methods, several arguments presented are uniform in the three offices, and an
appropriate amending of the claim chart previously to the examination request in Brazil could
shorten the examination period and, in last instance, the backlog.
Keywords: Patents; Antibodies; Adalimumab
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ORT.28 - Biological relevance of A2a receptor in Schwann cells infected by
Mycobacterium leprae: a possible pathway involved in leprosy?
Plínio Marcos Freire dos Santos1*; Bruno Mietto1; Luisa Gutierres1; Antônio Marcos Rodrigues
Pereira1; Chyntia Carolina Diaz Acosta2; Maria Cristina Vidal Pessolani1; Márcia de Berredo
Pinho Moreira1.
1Fiocruz - Fundação Oswaldo Cruz;
2Instituto de Investigaciones en Ciencias de la Salud, UNA, Asunción, Paraguay.
Introduction: Leprosy is a chronic infectious disease caused by Mycobacterium leprae
which evokes a strong inflammatory response and leads to nerve damage. Two important
aspects that favor the establishment of infection and survival of M. leprae are: lipid droplet
accumulation and the capacity to induce rapid demyelination after extracellular binding to
myelinating Schwann cells (SC). Recently, purinergic receptors have been shown to participate
in myelination processes, lipid metabolism and immune response. In addition, the purinergic
signaling system plays an important role by modulating inflammatory and immune responses,
via extracellular adenine nucleotides and their derived nucleoside adenosine (ADO).
The enzymatic activities of CD39, CD73 and Adenosine deaminase play strategic roles in
regulating purinergic signals through the conversion of ADP/ATP to AMP, AMP to adenosine
and adenosine to inosine respectively.
Objective: This study aims to evaluate the role of the purinergic signaling pathway in the
pathogenesis of M. leprae in Schwann cells, analyzing the influence of infection on the different
components of this pathway, in particular the A2a receptor.
Methodology: To get the results we used Schwann cells and infection of Mycobacterium
leprae. Ecto-NTPDasic and Ecto-5’Nucleotidasic activity assays were conducted and to
corroborate then we performed Immunofluorescence assay in of the CD39, CD73 and ADA
and A2a evaluated by immunofluorescence. Immunocytochemistry with the drugs adenosine,
CGS21680, ZM 241385, was performed to observe the production of lipid body, in bacterial
viability and cytokine production analysis. Finally we performed fluorescence microscopy to
analyze destruction os myelin in primary Shwann cells.
Results: Our data have shown that ML infection increases the activity and the expression of
the enzymes CD39 and CD73, ectoenzymes that hydrolyzes extracellular AMP to ADO. In
expression of ADO receptors we have observed that SC expresses only A2ar and A2br, but the
infection decreases the expression of A2ar. We observed the production of cytokine IL-6 and
the result showed that the drugs ADO and CGS, specific agonist of A2a receptor, , increases
the secretion of IL-6 besides decreasing the viability of the bacteria on infection. Finally, using
primary cells, the specific agonist of A2a was able to protect myelin, on the other hand the
antagonist of receptor was able to destroy the myelin.
Conclusion: the results reveal the involvement of the purinergic system in the infection of SC
by ML reinforcing the role of this pathway in the leprosy pathogenesis, opening a new way for
a possible participation of this receptor in ML-induced demyelination.
Keywords: Purinergic Signalling; Shwann cells; Mycobacterium leprae
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ORT.29 - Patentability of monoclonal antibodies in Brazil: analysis of nonobviousness requirement
Louise Azulay Palavecino1*; Carlos Rangel Rodrigues2; Murilo Lamim Bello2; Alexandre
Guimarães Vasconcellos3.
1UFF - Universidade Federal Fluminense;
2UFRJ - Universidade Federal do Rio de Janeiro;
3Instituto Nacional da Propriedade Industrial (INPI).
Introduction: Monoclonal antibodies (mAbs) market is growing fast and protection through
patents is required to continue stimulating research and development of new and improved
mAbs. Recognizing non-obviousness requirement (also so-called inventive step) is more
complex than novelty and industrial applicability, and thus, understanding, in practice, the
objections made by Brazilian Patent and Trademark Office (BRPTO) and respective Applicant’s
replies, is necessary to delineate strategies when filing a patent application in Brazil.
Objective: Delineate the main strategies to be adopted to fulfill the non-obviousness
requirement when patenting monoclonal antibodies-related inventions in therapeutic field.
Methodology: The BRPTO’s database was used to detect patent applications and patents claiming
monoclonal antibodies through the advanced search filter options, selecting “monoclonal antibody”
and “monoclonal antibodies” as key-words, A61K (related to medical or veterinary science and
hygiene) as IPC (International Patent Classification) and January 1st, 1995 to July 10, 2018 as time
range (date from which Brazil began to accept patenting of inventions in the medical field until the last
access prior to the analysis beginning). From the total, only cases with first instance decision issued by
BRPTO (Order codes 9.1 or 9.2) and all relevant documents available at database were analyzed.
Results: BRPTO usually rejects the inventiveness of mAbs binding known targets (PI 0207068-5),
especially if it is for the treatment of the same disease, explaining that it is obvious to manufacture
a mAb in possession of target’s amino acid sequence. Successful strategies to overcome these
objections were: demonstrate that the claimed mAb binds to different epitope (PI 0715660-0),
mainly conformational epitope, which is more difficult to predict (PI 0214188-4); unexpected
properties (highlighting improved properties, if present); demonstrate that the specific SEQ ID
NO: or hybridoma of claimed mAb was not previously disclosed or suggested (PI 9607171-0);
and clinical success (PI 9609035-9). Comparative data are often required for non-obviousness
verification, but if the claimed mAb shows well-known improved properties, such as absence
of cytotoxicity, BRPTO may accept the inventiveness of claimed new mAb without further
comparison (PI 9505980-6). BRPTO also considers as obvious mAbs manufactured through
well-known methods in the art, but if the mAb itself is being claimed, the focus should the
achieved mAb, not methodology (PI 9609035-9). Humanization may be considered obvious
since it is expected that humanized mAbs show less side effect than murine ones. However, for
instance, losses at framework region may reduce mAb’s affinity and specificity, rendering this
discussion more relevant than the humanization itself (PI 0507433-9).
Conclusion: In order to increase the chances of successfully patenting new mAbs in Brazil,
developing approaches based in previous BRPTO’s decisions is fundamental to avoiding and,
when it’s the case, overcome objections for non-obviousness.
Keywords: therapeutic monoclonal antibodies; patentability; non-obviousness
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ORT.30 - The rs12252C polymorphism in the human IFITM3 gene has no
association with severity of influenza A(H1N1)pdm09 infection in Brazilian
patients
Jéssica Santa Cruz de Carvalho Martins1*; Cristiana Couto Garcia1; Marilda M. Siqueira1;
Aline da Rocha Matos1.
1Fiocruz/IOC.
Introduction: Respiratory infection caused by the influenza virus continues to exacerbate
morbidity and mortality rates worldwide. The group of young immunocompetent adults
were severely affected during the 2009 influenza A(H1N1)pdm09 pandemic. Therefore, it is
necessary to understand host factors that are associated with the severity of this infection.
Interferon induced transmembrane protein 3 (IFITM3) is produced during the activation of
innate immunity in response to viral infections. This protein, in influenza, prevents the fusion
of the viral membrane with the host endosome membrane, interfering in the release of viral
genetic material into the cytoplasm of the infected cell. The rs12252C SNP in the IFITM3
gene results in the deletion of 32 amino acids, generating a truncated protein, which has been
associated with worse clinical outcomes during influenza infection.
Objective: Our aim was to investigate the rs12252 SNP frequency in Brazilian influenza A
(H1N1)pdm09 samples and its correlation with the severity of the infection.
Methodology: There were investigated 341 respiratory samples positive for influenza A(H1N1)
pdm09, classified according to their symptoms in influenza like illness (ILI, n=118) and severe
acute respiratory infection (SARI, n=223) cases. Genomic DNA was extracted and genotypes
for rs12252C were determined using the 5’ nuclease assay (TaqMan®). PCR amplification was
carried out on 5-20ng DNA using 1X TaqMan® universal PCR master mix. TaqMan® assays
were ordered using the Thermo Fisher assays-on-demand service. The samples were separated
into 3 clusters: allele 1homozygous (TT); heterozygous (TC); and allele 2 homozygous (CC).
Results: The different clinical groups presented similar distribution of TT, CT and CC
genotypes and T or C allele frequencies. Additionally, we did not observe any association
between the genotypes and clinical symptoms associated with influenza complications, as
dyspnea, respiratory distress and oxygen saturation <95%. Interestingly, the distribution of
the allele C was higher in samples from Brazilian South region, but there was no association
with the presence of C allele and disease severity in the samples from this region.
Conclusion: The rs12252C SNP in the IFITM3 gene does not influence the susceptibility to
influenza A (H1N1) pdm09 severe disease or mortality in individuals from Brazil.
Finantial support: This study was funded by CNPq, Brazilian MoH and Coordenação de
Aperfeiçoamento de Pessoal de Nível Superior - Brasil (CAPES) - Finance Code 001.
Keywords: Influenza A; IFITM3; Biomarckers
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ORT.31 - CAR-T cells generated using Sleeping Beauty vectors and expanded with a lymphoblastoid cell line (LCL) display in vivo antitumor activity.
Leonardo Chicaybam1*; Mayra Carneiro2; Luiza Abdo2; Barbara Peixoto2; Mariana Viegas2;
Priscila de Sousa2; Luciana Carvalho2; Martín Hernán Bonamino1.
1Fiocruz - Fundação Oswaldo Cruz;
2INCa.
Introduction: Anti-CD19 CAR-T cell immunotherapy for treatment of cancer is showing
promising results in in patients harboring B cell malignancies, with overall response rates of
73%. However, there is no standard protocol for the generation of CAR-modified T cells, with
different genetic modification vectors and expansion protocols being used. Viral vectors insert
the transgene in the genome of the cell, providing long term CAR expression. However, their
use is associated with high production costs and cumbersome quality controls, impacting the
final cost of CAR-T cell therapies. Sleeping Beauty (SB) transposon system consist of plasmidbased integrative vectors that, through a cut-and-paste mechanism catalyzed by a transposase,
recognize inverted terminal repeats flanking the transgene and insert it in the target cell
genome. We show here that this system, combined with LCL-based T cell expansion can be
used to efficiently transfect primary T lymphocytes and induce long term CAR expression
throughout T cell expansion.
Objective: To develop a protocol to expand SB-transfected CAR T cells using a LCL.
Methodology: Peripheral blood mononuclear cells (PBMCs) were isolated using Ficoll and
transfected using Nucleofector II electroporator. Plasmids encoding the anti-CD19 CAR
(19BBz) and transposase (SB100X) used in the transfection were mixed based on a pre-defined
optimized proportion. After transfection cells were stimulated with the L388 LCL, a mature
B cell line that expresses the target antigen (CD19) and costimulatory receptors. CAR T cells
were re-stimulated up to 3 times with L388 and T cell phenotype (CAR expression, memory
markers) and effector function were evaluated at the end of each cycle. In vivo effector activity
was evaluated against RS4;11 leukemia cells xenografted in NSG mice.
Results: Electroporation of PBMCs with transposon plasmid decreased viability and altered
the frequency of memory subpopulations when compared to the mock (electroporated without
plasmid) condition. However, CAR expression rescued the electroporated lymphocytes and
these cells showed increased proliferation compared to mock control (28-fold vs 15-fold
expansion; 19BBz vs mock). Moreover, CAR+ lymphocytes showed an increased frequency
by the end of the stimulation cycle compared to d1 post electroporation. NK cell depletion
prior to L388 stimulation altered the composition of memory subpopulations, favoring the
expansion of CD8+ CD62L- CCR7+ cells. CAR-T cells expanded with L388 also showed high
antitumor activity in vivo, increasing the overall survival when compared to mock cells.
Conclusion: The results showed that electroporation using the SB system is a simple and costeffective method for inducing long-term CAR expression in T lymphocytes. Expansion of CAR-T
cells was possible by using the L388, providing up to 3 cycles of stimulations and reaching the
required cell number for preclinical testing. The high in vivo effector activity seen in the RS4;11
leukemia model encourages the translation of this approach to clinical application.
Keywords: chimeric antigen receptor; immunotherapy; T lymphocyte
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ORT.32 - The anti-vaccination meanings: an analysis on risks, responsibilities
and positioning of subjects
Renata Ribeiro Gomez de Souza1*; Igor Sacramento2.
1Fiocruz/Bio-Manguinhos;
2Fiocruz/ICICT.
Introduction: In Brazil, vaccination coverage has remained historically high [1], especially in
2016, as reported by the Institute for Health Metrics and Evaluation (IHME) of the University
of Washington, published in The Lancet journal. This changed as of 2017, when there was a
400% increase in measles cases in European countries: 21 thousand people infected and 35
deaths and also marked decreases in vaccination coverage in Brazil[2]. One of the hypotheses
for this reduction is the increasingly strong role of the anti-vaccine movement, which is
considered one of the greatest health challenges of the WHO for 2019[3].
[1] http://agenciabrasil.ebc.com.br/internacional/noticia/2017-09/brasil-e-um-dos-paisescom-maior-cobertura-de-vacinacao
Objective: To identify the main current motivations, concerns and themes, besides the
identities that are being constituted in discursive practices in a public, open, Brazilian antivaccination group in the largest social network, Facebook.
Methodology: To conduct a quantitative-qualitative (YIN, 2015) case study of systematic
and non-participant observation (MALHOTRA, 2001), we opted for the choice of an open
group, “O lado obscuro das vacinas [The dark side of vaccines]” among 148 similar, taking
into account the criteria of frequency of postings and activity of group members. In a second
moment, the 10 most liked posts were selected from among the 12,895 messages Data was
obtained with the Netvizz Tool, a free Facebook application for collection of postings from
closed groups. As the topics were listed, the personal profiles, their performance and the most
recurrent themes were analyzed exhaustively, using the proposal of Fairclough (2001).
Results: After creating the categories of profiles and risk analysis and motivators of the antivaccination posts, a qualitative analysis of the 10 most liked posts was conducted, published
by mothers, with the motivation to exchange information about vaccines, weighing risks
and benefits. At the same time, the most recurrent themes from the most liked posts were
quantified, which were adverse events of the vaccine, legal aspects of the immunization
policy (child and adolescent statute, obligation to keep vaccination up to date, including as a
requirement for attending schools, crossing borders); prevailing anti-vaccine defense.
Conclusion: In the specific case of this work, the analysis of an anti-vaccination group on
Facebook did not confirm the hypothesis of religious or vegan motivation, whereas the fact
that its size has tripled (in April 2016, the group had 3,900 members and a year after, 12,500
members) may be related to the outbreak period of yellow fever and the existence of antivaccine rumors in the press and social networks.
Keywords: risk; communication; anti-vaccination
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ORT.33 - Repurposing Annita® drug against ZIKV infection on Human
Placenta and Cervix cells
Audrien Alves Andrade de Souza1*; Lauana Ribas Torres1; Lyana Rodrigues Pinto Lima1;
Maria da Gloria Bonecini de Almeida2; Ana Maria Bispo de Filippis1; Marcelo Meuser Batista3;
Elen Mello de Souza1.
1Fiocruz/IOC;
2Fiocruz/INI;
3Fiocruz/IFF.
Introduction: Drug repurposing is the promptest way to obtain an effective drug during a
global public health emergency as the spread of Zika virus that is associated with the congenital
syndrome. Why the virus reaches the fetus is still unclear, however the placenta represents an
important route of transmission, since the virus was detected in vivo and in vitro human and
murine placenta. The fetal infection may occur by passing the virus through spaces created
by lesions or inflammation that may break the placental barrier. Another hypothesis is that
the virus crosses the placenta through infection of host cells, being possible the transmission
of ZIKV to the fetus occur from sexual transmission. Despite the emerging severity caused
by the ZIKV infection, there still no specific treatment for this disease. The antiparasitic and
antiviral drug Annita® already approved through the Food and Drug Admistration and safe for
pediatric use and for administration in pregnant women, being included in category B, could
have activity against ZIKV due to broad aspect and affordable price.
Objective: With this in mind our group evaluated the antiviral effect this drug in chorionic cells
of primary culture human placenta and in cervix human cells, two important targets of infection,
in comparing to Vero cells from African green monkey and C6/36 cells from Aedes albopictus.
Methodology: The antiviral effect was assessed by immunofluorescence, Plaque assay and RTqPCR in cultures infected with ZIKV and treated with non-toxic concentrations of the drug
for 48h.
Results: Previous results using Vero cultures showed antiviral effect of drug only when the
treatment was performed after the adsorption step. This treatment scheme revealed a dosedependent reduction of infection in chorionic cells at 79% at the concentration of 50 μg/
mL. Interestingly, in the cervix cells, at the concentration of 12 μg/mL already had a 95% of
infection reduction. The EC50 values were 23±5μg/mL for chorionic cells and 6±0.4μg/mL
for cervix cells. Analyzing the reduction of infectious particles, the concentration of 25 μg/
mL in the chorionic cells and 12 μg/mL in the cervix cells inhibited 100% of the progeny. In
addition, the quantification of viral RNA copies/mL in the supernatant of the treated cultures
with 50 μg/mL showed a reduction of 93% in chorionic cells and 87% in cervix cell cultures.
However, in cells of the ZIKV-infected C6/36 mosquito line, the treatment did not reduce the
number of infectious particles in the cultures supernatant, suggesting that the activity of this
drug is related to the response of the host cells.
Conclusion: The Annita® drug demonstrated good antiviral activity, which may be related to host
cell response. Studies aimed at reusing drugs should be encouraged because they accelerate the
discovery of drugs for the treatment of ZIKV infection, especially for infected pregnant women.
Keywords: Annita® drug; Antiviral effect; Zika virus
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