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The first major groundbreaking of genomic and precision medicine happened in the beginning of 2000. The
Human Genome Project (HGP) initiated in 1990 and completed in 2003, has not only significantly impacted our
understanding about the architecture of the human genome and its correlation with different diseases but pushed
forward a multidisciplinary' technological revolution. Twenty years later, they are still innovative worldwide as its
implementation by health systems is not simple requiring an array of complex” actions and initiatives. The rapid
progress of molecular diagnosis, advanced therapies and precision medicine highlight the necessity of translating the
knowledge to optimize the applicability by health services for the population’.

As the second main cause of deaths in developed and in development countries, their initiatives in genomic and
precision medicine have prioritized oncological“® diseases. According to the Global Cancer Statistics®in 185 countries,
it is estimated a global increase of nearly 50% of new cases between 2020 and 2040°. This reflects the populational
ageing and growth associated with prevalence of risk factors.

An oncologic patient is diagnosed through lab and histopathological tests and biopsy and referred for a standard
medical consultation for surgical, chemotherapy and/or radiotherapy treatment in the traditional medicine. Precision
or personalized medicine is an emerging approach to the genetic profile of the individual with data aggregation already
utilized for diagnosis and treatment (signs, symptoms, personal and family history and complementary exams). Through
this approach, it is achieved boosted accuracy of the diagnosis, enhanced prediction foreseeing the appearance of
genetic and hereditary infirmities and patient-centered treatment’.

The identification of genes associated with predisposition to chronic non-communicable diseases (NCDs) was
boosted by the development of next-generation sequencing methods (NGS). According to the National Health
Institute (NIH)?, the cost of human genome sequencing is below US$1,000 per person in contrast to the cost estimated
in 2001 of US$ 100,000,000. This method utilized for a novel approach to health allows safer and more effective
clinical practices in addition to promoting the improvement of the quality-of-life and rational use of health resources.
The United Kingdom® (100.000 Genomes), USA™ (All of Us), Singapore' (Singapore 10K Genome Project) and
Australia'? (Australian Genomics Health Alliance) have already developed and implemented initiatives in precision
medicine which has robust potential to improve health systems.

Genomic analyzes-based genetic tests can help to identify cancer genetic syndromes in individuals with family
oncologic history, indicating the predisposition to different types of tumors. The preventive intervention can significantly
reduce the risk of developing hereditary breast cancer (HBC), which accounts for 10% of breast cancer cases in carriers
of genetic mutations'®. Next-generation sequencing identifies potentially genetic alterations for the development of
cancer cells'and specific tumor associated biomarkers for own tissue tumor antigens therapies”, further to patient
or group-centered therapies based in specific genetic data.
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Studies concluded that biomarkers of a certain disease can vary widely among populations, the findings for a

1617 Most genomic data currently available

certain group do not necessarily apply to distinct ethnically individuals
at databanks refer to low genetic heterogeneity populations. A great limitation to expand and consolidate precision
medicine in Brazil is the lack of genomic data representative of an ethnical-diverse population with one of the highest
1819 in the world.

From this background scenario, the “Departamento de Ciéncia e Tecnologia da Secretaria de Ciéncia, Tecnologia e
Insumos Estratégicos” of the Ministry of Health (Decit/SCTIE/MS) has launched on August 4, 2020, the National
Program of Genomics and Precision Health — Genomas Brasil through Directive 1,949%°. Genomas Brasil is a program

of innovation, technology and science to ensure the Brazilian population the access to precision medicine products and

miscegenation rates

services. One of its major strategies is the creation of a Genomics and Health National Database — GenBR database
— which will host genome sequencing and health information of 100 thousand Brazilians in the upcoming years. It
will allow the identification of the main genetic characteristics of the Brazilian population through novel studies for
diseases prediction and prevention and to develop new healthcare treatments, therapies and strategies.

The patient, whose genomes will be sequenced will be enrolled from primary and specialized attention network
and will be granted access to an accurate and continuous genetic diagnosis and counseling as needed. Genomas Brasil
aims to encourage and strengthen the research, innovation and training of the national health workforce in precision
medicine; in addition, robust furtherance in prognosis and cancer treatment by the National Health System (SUS)
with support to projects able to identify potential biomarkers and analysis of the correlation between the genomic,
epidemiological, clinical and family profile as strategy of disease therapy.

Genomas Brasil presents a proof of concept which will offer important data to demonstrate the worth of precision
medicine for SUS, supporting future decision-making for implementation, estimation and organization for the public
health system. The program is pivotal for a firm transition to a precision-medicine based health system, a critical step
to adjust the strategies, methodologies, protocols and management of risks and potential hurdles to be dealt with. It
intends to revolutionize SUS through cutting-edge knowledge strategies to provide the most accurate and modern
healthcare to the Brazilian population, with solid transformations for health caring workforce to foster scientific
knowledge and the national health industry.
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