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Niku Mohebalizadeh!, Malek Naderi*2, Ali A. Moosavi-Movahedi!>*

Lawrence Berkeley National Laboratory is recognized as one of the world's leading research
laboratories. sixteen elements of the periodic table were introduced to the world by the
scientists of this laboratory. Scientists from this renowned laboratory have won 14 Nobel
Prizes. The presence of interested and dynamic scientists, professors, and students in this
laboratory and its multilateral support are very worthy of reflection and modeling. Focusing
and investing in various fields of basic sciences, such as physics, chemistry, biology,
mathematics, and some fundamental fields, such as the genome of materials, and creating links
and connections between these fields is a smart step that Berkeley Lab has successfully taken
with the development of departments from all scientific fields. The precise, long-term, and
network-oriented strategy has made this laboratory known as a reference and global actor for
the production of science and the expansion of the frontiers of knowledge. The Laboratory's
commitment to open science means that research results are shared widely and contribute
significantly to the advancement of global science. The establishment of national laboratories
in the position of basic sciences is of key importance for the advancement of original science
and technology at the national and international levels, and modeling such a strategy and
modeling it according to the ecosystem of science and knowledge in Iran is an inevitable
necessity.
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Ahmad Amiri!, Niku Mohabalizadeh', Bagher Davaeil', Haniyeh
Khoshnoud!, Sedigheh Abedanzadeh>*

Quantum biology is an emerging field in the scientific world. It is the study of biological
phenomena using the laws of quantum mechanics. Today, quantum biology continues to grow
and develop as science progresses, and it is slowly taking its place among the sciences,
especially the interdisciplinary sciences. This branch of science has been the basis for the
knowledge of many biological mechanisms, helping researchers to understand why and how
biological phenomena occur. The awareness of these mechanisms and other factors that
quantum biology has been effective in understanding has created a new perspective among
scientists, especially physicians. Today, the knowledge gained has provided scientists with
devices and tools that are very helpful in the early diagnosis of diseases. In addition, the insights
that quantum biology provides to biological scientists can help them understand why and how
diseases occur, so that they can choose an effective treatment.
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With the development of tourism, we are gradually witnessing the emergence of different types
of tourism based on varying interests and tastes. This is especially evident in nature-based
tourism, where the conservation of biotic and abiotic species is a priority. In this regard,
geological conservation and management have become increasingly important. Therefore, the
current research was conducted to investigate the role of geotourism and geoparks, as well as
the tools available in these areas, in geoheritage conservation. According to the nature of the
subject and research objectives, the dominant approach is descriptive-analytical research. The
required data and information were collected through archival sources and by referring to
relevant journals and books. The results indicate that the expansion of geotourism and the
creation of geoparks can contribute to achieving the goal of geoheritage conservation.
Management in geoparks plays a key role in implementing conservation strategies and
programs. As geotourism develops, geological education and activities in geoparks also
expand, leading to increased public awareness. This increased awareness, along with proper
management and appropriate investment, will ensure the long-term conservation of
geoheritage.
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During the process of evolution, nature has encountered a multitude of challenges, which have
been met with the development of optimal solutions through the mechanism of natural
selection. These solutions have undergone refinement over time, resulting in the creation of
highly efficient and enduring strategies. One particular challenge that nature has faced is the
phenomenon of color change in organisms. A significant mechanism for generating color
involves the utilization of one- to three-dimensional photonic crystal structures, which give rise
to bright and rainbow colors. These structures have been observed in a variety of organisms,
including insects (such as cockroaches and butterflies), birds (such as peacock feathers), plants
(such as Edelweiss flowers), and marine animals (such as fishes and sea worms). The
phenomenon of color change facilitated by these structures serves a range of purposes, such as
sexual communication, cryptic behavior, adaptation to the environment, and the deterrence or
deception of predators. In this review, we address the photonic crystal structure-mediated color
change in fish, beetles, and butterflies. Finally, we explore various industries bioinspired of
these structures, including artificial colors, sensors, solar cells, nanolithography, display
screens, and banknote counterfeiting.
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Science and Education

A Perspective of Oral Recombinant Vaccines
Based on Microalgae

M. Shirmohammadi®*, F. Kianersi'

In recent decades, microalgae biotechnology has become one of the most valuable sources of
functional feed additives. Many microalgae are considered beneficial in aquaculture, because
as nutritional supplements, they increase immunity-enhancing abilities, resistance to infectious
diseases, and tolerance to environmental stress. Some of them are non-toxic and rich in
antioxidants, so that they can be investigated as a drug carrier for humans or animals. Currently,
there are successful cases of using microalgae to produce edible vaccines in the aquaculture
industry. Most of the recombinant vaccines are produced based on Chlamydomonas
Reinhardtian species. However, few commercial vaccines are available. It is also unclear how
microalgae or their bioactive compounds may induce signals in the immune system of aquatic
species. This article aims to collect published research on the potential of microalgae in the
production of recombinant vaccines for aquaculture. In order to provide ideas for the
development of recombinant microalgae oral vaccines in the future.

Keywords: Aquaculture, Active Compounds of Microalgae, Immune
System, Recombinant Vaccines
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Persian walnut (Juglans regia L.) is one of the most nutritious nuts globally, known for its
bioactive compounds such as unsaturated fatty acids, polyphenols, and minerals, which have
significant effects on human health. This study explores the role of daily walnut consumption
alongside a healthy lifestyle in the prevention and management of chronic diseases. The
findings indicate that walnuts contribute to cardiovascular health by reducing LDL cholesterol,
increasing HDL cholesterol, and preventing atherosclerotic plaque formation. Regular walnut
consumption also improves insulin sensitivity and helps prevent type 2 diabetes. The
antioxidant and anti-inflammatory properties of walnuts reduce oxidative stress and strengthen
the immune system. Due to their high polyphenol and antioxidant content, walnuts exhibit
remarkable anti-cancer properties, potentially reducing oxidative stress and inhibiting cancer
cell growth to lower the risk of various cancers. Furthermore, walnuts improve cognitive
function, alleviate chronic inflammation, and aid in weight management. Recent advances in
walnut genetic improvement have further integrated walnuts into a healthy lifestyle. It is
recommended to consume approximately 30 grams of raw walnuts daily, including their light
brown skin. Consuming stale walnuts with rancid odor or over-roasted walnuts is not advised.
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Science and Education

Human Adaptations Inspired by an Extremophile
and Resilient Organism:The Tardigrades

Mohammad Hossein Khodabandehloo!, Ali Akbar Moosavi-Movahedi'>**

This article explores tardigrades, microscopic invertebrates renowned for their resilience to
extreme environmental conditions and examines parallels to human resilience and the Human
Development Index (HDI). Tardigrades use unique mechanisms like cryptobiosis to survive
harsh conditions, including extreme temperatures, dehydration, radiation, and high pressures.
In parallel, resilience as a component of HDI reflects a society’s ability to face economic and
social challenges. This article highlights these organisms' adaptive traits, such as heat shock
proteins and DNA repair, as inspiration for human development and offers an alternative view
on HDI, proposing that true human development embodies a transcendent understanding of
nature’s laws, enabling individuals to harness knowledge and faith for societal benefit.

Keywords: Tardigrade, Human Development Index, Transcendental Virtue,
Resilience, Extremophile, Nature, Biotechnology.
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With the advancements of technology, economy and society, the driving force new generation
informatics technologies are able to develop smart applications and create a new and
sustainable urban model. This article examines the new developments in the world's smart
cities and assesses construction citizenship and predicts project development process based on
ideas and theoretical documents issued by the government. This article showed that (1) the
smart city project is divided into three main areas and two relatively new concepts: smart
government, smart economy, smart society, the new generation of informatics infrastructure
and the development environment of a smart city. (2) The key technologies involved in building
a smart city are: Internet of Things, cloud computing, mobile Internet, big data, geoinformatics
and artificial intelligence. (3) The construction the smart city project will bring many people,
not limited to investment, but will improve vitality, reduce urban problems, increase economic
development and sustainability, promote the development of industries related their
development, the results will be will accompany It relates the definition and application of the
smart city project with its development process and provides information to create the authority
of policy makers to guide the design and construction of their smart city project.

* Corresponding Author. Postdoctoral Researcher in Urban Planning, Tel/Fax: 9841-32311285, Email: zeynalyazim@sru.ac.ir
! Faculty of Architecture and Urban Planning, Shahid Rajaee Tarbiat University, Tehran, Iran.

Science Cultivation-Vol 14, No.2, June 2024
15


https://www.sciencecultivation.ir/article_717201.html?lang=en
mailto:zeynalyazim@sru.ac.ir
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Globally, there are 310 international basins and 600 shared transboundary aquifers which are
shared between two or more countries. While 153 countries share fresh water resources, the
life of about 22% of people on earth depends on these resources. The upstream countries of
shared water resources tend to use water to get more power, while the downstream countries
use power to get more water. In this manuscript, after defining the concept of water diplomacy,
it presents the key aspects and stages and paths of water diplomacy. Then, it explains the role
of various factors in water diplomacy (such as power, gender balance, emotions, trust,
spirituality and principles of international law) along with presenting case studies around the
world. Studies show that effective water diplomacy with the aim of preventing, reducing and
resolving conflicts and analyzing the hydropolitical dynamics of transboundary water resources
can change competing interests over shared water resources from zero-sum to positive-sum
approaches. Therefore, water diplomacy has the potential to solve all kinds of transboundary
water conflicts and is considered a tool for sustainable management of shared water resources.
Since water diplomacy shows a picture of the future of the foreign policy of the countries with
shared water resources, its progress can affect all political, economic and cultural relations
between the parties.
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Precise science serves as the foundation of modern knowledge, aimed at interpreting and
organizing the surrounding world. By employing accurate measurements, mathematical
principles, and experimental methods, it strives to provide a deeper understanding of the laws
and structures of nature. A hallmark of precise science is its emphasis on empirical
measurements and quantifiable data grounded in scientific evidence. This approach enables
scientists to achieve results that can be verified through repeatability and independent testing.
By offering a robust analytical framework, precise science helps societies gain a better
understanding of natural phenomena and leverage this knowledge to improve quality of life.
Leading scientific nations that have achieved wealth and a degree of social welfare are those
that have expanded the frontiers of science, made significant discoveries, and activated their
intellectual and creative capacities. These nations produce high-quality goods and services
while identifying effective solutions to societal challenges, using these advancements as a basis
for governing their countries. Scientific discovery not only enhances individual cultural
potential and fosters social pride but also establishes a creative foundation for transformative
innovation, technological advancement, and societal progress.
Nevertheless, precise science has its limitations. It faces challenges in interpreting highly
complex and unknown phenomena that lie beyond the reach of current sensory and
technological tools. Fundamental aspects of precise science, such as physical models and
scientific assumptions, may evolve or improve over time due to the dynamic and ever-
developing nature of knowledge. This constant evolution highlights the drive of precise science
to seek new pathways and expand its understanding. Precise science is a dynamic process of
change and improvement, striving to optimize parameters in response to the shifting conditions
of different eras. This adaptability allows scientists to continuously ask new questions and push
the boundaries of knowledge. Such efforts not only lead to technological advancements and
enhanced living standards but also inspire deeper understanding and scientific breakthroughs.
A critical point to emphasize is that precise science originates from deep thinking and is
realized through highly advanced measurement tools. Discovering precise science requires
both knowledgeable and thoughtful human resources, as well as precision instruments capable
of measuring and imaging at molecular and atomic scales. These tools, which operate on
extremely short timescales such as attoseconds or zeptoseconds, are essential in today's
scientific advancements and will continue to evolve in the future. Moreover, it is vital to link
today’s data with historical datasets while incorporating projections of future trends to achieve
a comprehensive understanding of the dynamic nature of science. Consequently, nations must
invest in nurturing, protecting, and satisfying their intellectual talent. They must also develop
and implement advanced measurement technologies integrated with artificial intelligence and
big data, supported by high-speed internet at both national and international levels. Dynamic
scientific diplomacy, facilitated by collaboration among scientists and intellectuals, is another
key element for advancing science through global scientific partnerships. Preserving scientific
talent requires urgent and strategic short-term planning to mitigate and reverse the effects of
brain drain. It is important to note that science is not merely data and information; it ultimately
depends on capable and knowledgeable individuals. By wisely and effectively utilizing data
and information, they can find solutions to problems and, through their knowledge and faith,
pave the way for societal progress and welfare.

Ali A. Moosavi-Movahedi

Editor-in-Chief
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