1)
m ((\) Sciences and Techniques
W of Information Management
Volume 8, Issue 3, 2022

University of Qom

Editor - in chief lecture

Completion of the Human Genome Project and
a Great Opening for Knowledge Management'
Mohammad Hassanzadeh

Professor, Tarbiat Modares University; Iran Research Institute for Information Science and
Technology (IranDoc), Tehran, Iran. hasanzadeh@modares.ac.ir

Abstract

The year 2022 will come to an end while the expectation of many researchers interested in
the human genome project has been successfully fulfilled and the human genome map has been
completed this year. By determining the entire sequence of the human genome, it provides a
more accurate and deeper understanding of the evolution and biology of a person. Knowledge as
a determining factor in the development of societies is closely intertwined with the evolution
and biology of individuals. With the completion of sequencing the human genome, there will be
a significant progress in the understanding of knowledge and a serious improvement in the its
processes of creation, absorption, dissemination and application. The answers to many questions
related to the mechanisms of knowledge creation, the transfer of relevant characteristics from
one generation to another, the differences in the dissemination and application of knowledge
will be determined simultaneously with this important achievement. In this article, in addition to
introducing the human genome project, the impact of the completion of this project on some
fields related to knowledge has been analyzed. This article can be the beginning of extensive
research efforts to exploit new genetic findings in the field of human genome in improving our
understanding of knowledge as well as its application in applied fields of knowledge.
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Introduction

Gene, a four-letter word whose understanding gives a new image of the greatness
of creation. As time passes, it becomes even more difficult to explain. In an article
by Pearson (2006) in the Nature journal, Rick Young (geneticist) is quoted as saying
that two decades ago, when he started teaching genetics as a young lecturer, he
needed two hours to learn what a gene is and teaching the function of genes to his
students. But now it takes three months to teach the basic concepts of gene.
Traditionally, gene was referred to as an abstract concept to the unit of inheritance
that causes the transmission of characteristics from parents to descendants. But
according to Pearson, the advances made in biochemistry and molecular biology, the
gene is seen as a physical phenomenon and a sequence of nucleotides that contain
the necessary information to produce RNA molecules or proteins necessary for the
cell. Each gene is present in a part of the cell's DNA. Or with another definition, a
gene is a part of a DNA molecule that is located on one strand of it. The transfer of
packaged information in a complex and even active manner is carried out
continuously by RNA molecules over generations.

A broader definition of a gene includes segments of DNA that encode
information to make an RNA molecule that functions in a way other than directly
coding for a protein. These are sometimes referred to as RNA genes.

According to the definition provided by the National Human Genome Research
Institute affiliated with the National Institutes of Health (NIH), proteins are the main
building blocks that make up our cells and tissues. Genes are a part of our genome

that encode the information to make those proteins®.

Genome Sequence

The word genome means the entire genetic content that exists in a cell of an
organism. DNA is the information molecule for all living organisms. All of the
DNA of an organism is called the genome of that organism?. Some genomes are
very small, such as those found in viruses and bacteria, while other genomes, such

- as those found in some plants, can be very large. Humans are the only species whose

genome sequence has been mapped.

The plan to map and sequence the entire human genome using scientific methods
was first discussed in 1984 at a conference in Alta, Utah. The aim of this
international project was to determine the sequence of base pairs of the components
of DNA (human being from both physical and functional points of view). The US

1. https://www.genome.gov/genetics-glossary/Gene
2. https://www.genome.gov/genetics-glossary/Genome
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Department of Energy provided part of the budget for this project, and in 1988, the
US Congress officially approved the implementation of the Human Genome Project
from 1991 for 15 years. This year, the National Institute of Health of the United
States of America also announced its readiness to implement this plan. After that,
England, France, Germany and Japan also joined this project. In 1998, the Human
Genome Organization was established. The primary goals of the human genome
project pursued by this organization are as follows:

e Determining the precise genetic map of chromosomes

e Preparation of the physical map of the chromosomes of the organisms selected
as models

e Sequencing the entire human genome

e Creating communication networks and databases

The sequencing of more than 90% of the human genome was completed in
February 2001. The completed Human Genome Project covered about 92% of the
entire human genome sequence. Technologies to decipher the remaining gaps did
not exist at the time. But scientists knew that the last 8 percent probably contained
information important to basic biological processes. Since then, researchers have
developed better laboratory tools, computational methods, and strategic approaches.
Finally, the complete and final sequence of the human genome was described in a
series of six papers in the journal Science (Aganezov et al, 2022; Nurk et al, 2022).
In this sense, the year 2022 is considered as a turning point in the history of science.
Identifying the entire sequence of the human genome is like opening the gates of
genetic science and creating an opportunity to exploit the findings of this field of
science in other fields.

Genome sequencing and the knowledge

Identifying the entire sequence of the human genome will be very useful in the
field of science and will have wide and deep effects on the research and applications
of various scientific fields. Knowledge is one of the important fields that will be
affected by this scientific achievement, and new horizons in explaining knowledge,
how it is created, its optimal dissemination mechanisms, and predicting effective
methods of its application will be presented to scientists. Over time, knowledge has
been defined as a fluid combination of data, information, preconceptions, values,
and beliefs. If we consider this definition as a basis, the concept of fluidity of
knowledge is considered as a key point. The fluidity of knowledge has caused
differences and diversity in the level of human knowledge, as well as its change over
time and in different situations. Before the identification of the entire human
genome sequence, most of the explanations related to knowledge and the process of
knowing were focused on its description, and knowledge was studied as an existing
phenomenon. From now on, it will be possible to examine knowledge as something
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that is being formed and can be manipulated.

In other words, now knowledge is no longer considered as a definite
accumulation in which scientists do not change, but knowledge is considered as a
dynamic and programmable phenomenon in its creation stage. The creation of
knowledge usually takes place as a result of human physical and mental efforts in
different situations. When faced with a situation or a phenomenon, everyone reaches
a level of knowledge according to previous experiences, the conceptual map formed
in the cognitive system, learning priorities, and so on. Knowledge of the basic
mechanisms based on the genome will help to identify the platforms of knowledge
creation and absorption. In which fields a person has the ability to create and absorb
more knowledge or how to create more capabilities.

Determining the entire sequence of the human genome will also affect the
learning process. An important part of learning is related to acquiring and creating
knowledge. Knowledge of the human genome sequence and the creation of
personalized maps for people allows customized educational planning for them
based on genetic capabilities. This situation is different from all previous
developments in the field of personalized learning. Educational planners, course
designers, teachers and evaluators can significantly increase the level of learning by
using genetic knowledge. Just as the achievement of the human genome sequence
has opened a way to identify transmissible and functional deficiencies related to
disease susceptibility, etc., it has created a way to solve the deficiencies of creation
and knowledge absorption.

The genome sequence and the world of knowledge

Completing the human genome map brings different effects to experts in
different fields related to knowledge. Specialists in the fields of knowledge science,
cognitive science, knowledge management, education, knowledge engineers,
information management, and digital transformation can take advantage of the
knowledge obtained from determining the sequence of the human genome. Of
course, the quality of benefiting from this knowledge depends on the close
cooperation between scientists of different branches of genetics with other scientists.
In the first step, it is necessary to generalize the knowledge obtained by genetic
scientists so that on one hand it is usable for other fields experts and on the other
hand, it is possible to provide cooperation and support from different fields. In the
second step, by identifying the fields of application of this exceptional knowledge
obtained in the field of genetics, experts in different fields can significantly improve
the ability to describe, explain and predict scientific theories in their field.

The field of knowledge science
What is knowledge has always been a fundamental question in epistemology.
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How does knowledge emerge, what is its relationship with the knower, how is
knowledge transmitted to others, what happens in the integration of previous
knowledge with new knowledge, what factors are involved in the interpretation of
the created knowledge in the form of hidden and visible, the mechanism of
combination How does knowledge work in the cognitive system of people and what
is the role of hereditary factors in these mechanisms.

Considering the relationship between the ability to create and absorb knowledge
with hereditary characteristics, it seems that genetic science will help to find
appropriate answers to relevant questions. Completing the human genome sequence
can significantly improve the strength of knowledge analysis.

The field of cognitive science

Cognition as the process of acquiring and applying knowledge from experiences,
senses, and communication to form conceptual circles related to phenomena,
behaviors, emotions, and the like has a very important place in human life. If we
consider knowledge as the driving engine of interpretation and application of
knowledge, we realize its importance in directing emotions, feelings, decisions,
behaviors, and plans. Cognition as a collection of knowledge, skills, and capabilities
is one of the influential fields that is closely related to genetics.

As much as hereditary characteristics are effective in creating and absorbing
knowledge, they are also effective in interpreting and applying knowledge. For this
reason, establishing a connection between the findings of the two fields of genetics
and cognitive science will help the fruitfulness of scientific findings and its
implementation. Cognition, as a central concept in the functioning of humans, has
been exposed to tremendous progress with the help of artificial intelligence and
related fields, and is considered as one of the strategic fields of science and
technology.

The field of knowledge management

Knowledge management refers to the set of processes of recognition, acquisition,
organization, audit, dissemination, value creation, application and creation of
"knowledge" to achieve and develop organizational goals. Knowledge in two forms,
tacit and explicit, is considered the subject of knowledge management. A major part
of tacit knowledge is in people's minds, and the cognitive system is considered as an
interpreter of knowledge, which is also influenced by hereditary and genetic
characteristics. The integration of findings related to genetics in knowledge
management, especially in the departments where people are considered as the axis,
will help to develop tools, methods and improve the effectiveness of knowledge
management programs.

Knowledge sharing and the ability to receive, absorb and internalize knowledge
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are considered important processes in knowledge management, which are rel ated to
the heritable characteristics of humans. Using the findings from the completion of
the human genome map will help to develop effective and targeted sharing.
Knowledge managers, if they have access to effective mechanisms on actions
affecting knowledge management processes, can have more suitable programs to
improve the performance of processes.

Other areas

The application of findings resulting from the advancement of genetic science
and technology, especially the completion of the human genome sequencing, is not
limited to the above fields and includes various disciplines, in which specialties such
as education, knowledge engineering, and the like are of great importance. For
example, learning is considered as a key concept in education and according to the
definition of Ambrose (2010, p. 3, taken from Mayer 2002), it is considered as a
process that leads to "change" that occurs as a result of "experience" and "increases"
the potential for improved performance and future learning. Increasing the capacity
to improve performance and future learning, among other factors, requires the
exploitation of genome-based training. By having a genome map. Educational
scientists have much more possibilities to design customized programs and also
remove barriers to effective learning.

Achieving the entire human genome sequence is an important step in the
advancement of science and technology that provides valuable and influential
information to scientists who study humans. By having this complex and its ever-
increasing evolution, new horizons for the development of human capabilities and
the removal of gene-based obstacles are placed before the practitioners. The extent
of using the knowledge obtained in each field directly depends on the attention of
scientists and practitioners of that field.

Conclusion

As the informant of how the cell functions, genes play an important role in
transferring characteristics from parents to children. For many years, various
branches of genetic science and related fields have sought to understand the world of
genes and discover its various angles. In 2022, at the same time as the completion of
the human genome project, the entire human genome sequence has been mapped.
This unique event has created a valuable opportunity for scientists in various fields.
Knowledge, as a product of mental activity, is significantly affected by traits that
can be transmitted through genes, and this new achievement will have a significant
impact on the advancement of advanced research in the field of knowledge
management.

Now, the big question facing the scientists of knowledge science, knowledge
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management and related fields is what the completion of the human genome
sequence means for this field. What effect will the new findings and deciphering of
the mysterious book of the human genome have on the evolution of previous
knowledge about knowledge and what facilitations will it suggest for the
continuation of research and its translation to executive processes. The answer to
these questions, in addition to providing a background for exploiting the findings of
genetic science in knowledge management, will provide the necessary platforms for
the development of multidisciplinary scientific relations with a focus on knowledge.
Completing the sequence of the human genome has a lot to say to knowledge studies
scientists.
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