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Research Article
Genomics énd Bioinformatics

The past, present and future of genomics and bioinformatics:
A survey of Brazilian scientists

Mariana Rocha' ', Luisa Massarani®, Sandro José de Souza**~ and Ana Tereza R. de Vasconcelos®

—

Sub-questions (SQ) Objectives
SQ1: What is the profile of the researchers currently To collect and evaluate details about genomics and bioinformatics
warking In the field? professionals considering demographic features, educational background,

and professional experience

SQ 2: What are the perceptions about the present and To collect and evaluate genomics and bioinformatics professionals’
future? How does it confront the perceptions about the area  thoughts on the current and future situation of the field both in Brazil and
In other countries? abroad.

SQ 3: What are the milestenes achieved in the area, and To collect and evaluate information about the country’s main achievements
what are the expert wishes for the future? and what should be considered for future work.

https://doi.org/10.1590/1678-4685-GMB-2021-0354
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Figure 1

Research Articles
published by scientists
from 19 countries of
Latin America on
Bioinformatics and
Computational Biology
in 25 years (1991-2016):
total 2,119
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(A) Barplot presenting the number of research articies per country published by scientists from 19 countries of LA on bioinformatics and
computational biology in 25 years (from 1991 to 2016). The total number found was: 2119. (B) Word cloud derived from the titles of top 500 most
highly cited research articles within the total list of 2119 papers. (C) Selection of some of the organisms studied by scientists of LA.

Brief Bioinform. 2019 Mar; 20(2): 390—-397.
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Figure 2

Research interactions
between 11 Latin American
countries, based in articles
published on Bioinformatics
and Computational Biology
between 1991 and 2016
(links created when N = 2
and marked when N > 3)

Number of research articles on
Bioinformatics and Computational

Biology published each
year by scientists from
19 Latin America 260
countries (from 1991 to
2016): total arcticles
2,119 and sum of the 1z
times cited 26,499

BI—P wu
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(A) Network presenting the research interactions between 11 LA countries, based in articles published on bioinformatics and computational biology between 1991 and 2016 (links
created when the number of papers is N> 2 and marked when N > 3). (B) Number of research articles on bioinformatics and computational biology published each year by scientists from
19 LA countries (from 1991 to 2016). The total number of articles was 2119 and the total number of times that have been cited: 26 499.
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A world map depiction highlighting the top 40 countries in bioinformatics, based on publications output. (a) Absolute numbers of bioinformatics
publications (scale provided, right), (b) relative number of bioinformatics publications per capita (million inhabitants), See Supplementary Table

S2 for a full list of 40 countries. Figure generated by Displayr (www.displayr.com)
Bioinformatics. 2020 Mav 1: 36(9): 2963-2965.
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Rank listing of leading countries in bioinformatics and top 1% of highly cited papers.
Bioinformatics h-index rank (blue), top 1% highly cited papers rank (orange)—lower is better.
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Stephens et a. PLoS Biology, 2015

Genomics
2,000-40,000

petabytes/year
OIS0, 29%
VA PR il of the total
ACCELERATE Bioinformatics
ot 8 CAGH cf Services Market is

occuplied by
Genomic segment.

| YouTube
1,000-2,000 petabytes/year

Growth In the application of technology in drug
discovery and reduction In the cost of DNA

: sequencing Is driving the market for
Bloinformatics Services.
Twitter .. . . .
1-17 petabytes/year The Global Bioinformatics Services Market is forecast to reach
USD 6.44 Billion by 2028.
ProjeCting to the year 2025’ we Compared genomics with https://www.reportsanddata.com/report-detail/bioinformatics-services-market

three other major generators of Big Data: astronomy, YouTube,
and Twitter. Our estimates show that genomics is a “four-
headed beast”—it is either on par with or the most demanding
of the domains analyzed here in terms of data acquisition,

storage, distribution, and analysis.”
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The past, present and future of genomics and bioinformatics:
A survey of Brazilian scientists

Mariana Rocha' O, Luisa Massarani®, Sandro Jos¢ de Souza'*~ and Ana Tereza R. de Vasconcelos®

The data was collected through an online
questionnaire containing 25 questions, 19
closed-ended and six open-ended. The first
closed-ended question asks how long the
respondent is working in the area of genomics
and bioinformatics. If the participant selected the
option that states s/he is not working in the area,
the questionnaire was then ended.
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Table 2 - Answer to the question: “Mark in the table below, for all levels of education, if you are attending or have already completed and in case you
have already compieted what was the year of completion™,

Time since completion Bachelor’s degree Specialisation Master's degree PhD Post-doctorate
Ower than 10 years ago 64.5% 18.9% 44.9% 41.0% 22.6%
Between 05 and 10 years 15.5% 2.8% 133% 14.6% 12.2%
Up to 05 years 17.2% 3.5% 19.2% 14.4% 12.8%
Over 3 years ago 0.2% 0.0% 0.0% 0.2% 0.0%

Studying 0.9% L1% 7.8% 16.1% 10.2%
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Figure 2 - Word cloud illustrating the most frequent words occurring in the participants’ responses referring to the current situation of the field of

genomics and/or bioinformatics in Brazil.



E.j Table 6 - Examples of sentiment analysis ciassification results performed on the future situation of the field in Brazil.

Sentiment

classification % Example

Positive 46.0% Case 38 - Extremely promising, with the emergence of new research and investment groups from the
private sector in the creation of new companies specialised in the area.

Neutral 41.0% Case 453 - | believe that all professionals will have to know the minimum bicinformatics for the

development of their research in the near future.

Negative 13.0% Case 107 - Difficult, resources are still limited and more collaboration Is lacking, Including data availability




[s) Table 8 - Categories adopted to classify the milestones of genomics and/or bicinformatics in Brazil.

Category Description

Programs and projects  Implementation of programs and projects in the area, such as the Human Geneme Project.

Sequencing of Highlights of the main organisms sequenced, such as those relevant to areas like agriculture

organisms and heaith

Technology Development of new technologies, such as sequencers, high-performance computers and
servers.

Funding More financial investment cn research in the area

Education and training  Development of formal education courses (bachelor's and post-graduation degree) and training
programs.

Industry and institutions  Creation of new institutions and companies /start-ups in the area

Techniques Development of new sequencing techniques.

Percentage
87.0%

66.0%

60.0%

4.0%

13.0%

15.0%

10.0%




Table 10 - Categories adopted on the classification of the respondents’ wish lists,

Category Description Percentage

Responses state the need to funding for research und development in the urea. It
Funding also includes the reduction of the price of research inputs and equipment. besides 56.8%
investment wn the industry providing larger teams and start-ups creation.

Responses related to the need of umplementing new bachelor's, master’s and PhD

” "can‘ 0
Eqemal g ucat degrees, besides training for specific technologies, DbP
Collaboeation Snlnes the washx?s fqr maoze collaboration between research geoups, institutions and 3339

: private companies/industry.
A YY—— (,on!mem.q. abogt the need of new cquipment researchers would like_ to have in their 32.5%
hostng university or company, such as supercomputers or research inputs,
. A higher number of job positions for researchers and professionals in the area,
ater higher silaries ete. 6%
Commiinication Better communication about the area to the general public, besides including aspects 579,

reluted to the area to the basic schoo! curriculum.
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