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! Environmental Protection Agency (EPA)
2 Smart food cities
* Internet-of-Things (IoT)
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4 Artificial intelligence (AI)
® Big Data
¢ Blockchain Technology
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! Deaths and Disability Adjusted Life Years (DALYs)
2 Polychlorinated biphenyls (PCBs)

Wesls oo tolad fai- | 138 ol ge (S50 5 6,5 sl e
S o S So e el s Sk gLl
5 Cwd) DL s DL S L Jlams glap il
G s S el 4 S gl OosliS 4 (L,
J)’Uicbw.sﬁm\f&wbﬂ)\ma&iu
6u,€,;‘t,w)>.M;wuzinjslljonmu,suun>vzjyi
L 5l eSa (ol Bl Sese b gliE Ladipe
Oy Codlr 5 (SL5 i aly cdaes OF 5 148 4 oyl

! pbeo (2l (ool |y
Fov sgde AVl Gl sl Ol gl Ll
3a ¥Y 5 Wp o slag o3 1 lAe G e s 4 85 0 geks
2 S b e el ) s e s Sl 1 25 Ol i
oo slles oy sl a8 S o frad 2ilgy (Sla s
U alsiS 5o Bes) Sipy slaapn 5 Sosesm 02 oY
ity Olle 1S ssd e e (lwge 5 oS ey
S @le sl 5 il slagsslan 0 Ml sl Lgsad  Sler
ol fidaS es Sladle 5 5 sS e slias Sl g Olgee LS
536 LL 3 olee Olgsa 1) (DALY) ' Jlsb e 5
S DALY [V] &S e &l 18 51 ol a5 S e 5 (5olews
O 2bi)l 4 &8 Gl pgee Clilig 53 AIS a5l
3393 sS4 Carer s il Cdle
Glasbas bl DALY (glaosls 3jls o Sl L S5
Jbedon by ol Gl Cllig Olsle lav g el
53 e 5l LU Gl oben Jalpe sl Ll baggslay Sler
Jeoos Oldl 2 DALY O50kia YV Ol 50 42 saclie L g saee
Lol Jle 0 25 0355 4 bgy e OF doys ¥ a8 Wles S
Sy ) 2 003 S e 5 asolan ax 5 LB Slex Sl w ax g
Gbla 5> puaS O35S 5 oy sk 4 bl (i
a3 Sl il 5 gl sl pe il LOT 3 o el 5308
ool el il 5 5 byl ol il a5 B e o sllas
wliwjjjvjuwl;.-&&:ib&lﬂ\)wlL;\.l.&«jg;ll;\.&

.[\]M}&Owu&‘ﬁcp‘}@

\i~iah)h‘«e}JbJMc@J}gJu‘# ;.L.uﬂ\_a)ﬁu

\YY

e L 2008-935X Sy adi Ll 2783-0934 https: /www.sciencecultivation.ir



https://www.sciencecultivation.ir/

8 Gsysld Li 5 olie el 5 ool 4 IS

TolT Ll Ly FagtT
i i | a
I 1 1 o 1
= o Leowis 31504

1 9 g H 1 s b > 3o P::-' 1
| iecYseme T T eyt ait)
i i i i
I 1 1 1
i H 1 1
1 1 1 1
1 | : :
i X 1 1 i1y &Y paxe 1
I iweskel anls i ------------- > ! fio gt F) 3 sVae | |
i ! i (Y i
i i i i
. . 1 : 1 1
B P .- 1 ; i -
i . i ! 9o (s 3 sl 539 !
R -1 g 33 A5} S S i
i ! N ST T TP Et R
: - P .
I 1 1 1
1 1 1 1
1 1 1 1
i i i i
! i ! s iddg 5 !
I s ol ge JUEH b - 1 HBbsle sy | 1
1 ! 1 (4 Bl 1
i 1 i i
1 H 1 1
I 1 1 1
1 1 1 1
e ! S ]

Wl ol 3o s das 5 Wl s 0T s Gilwoslal )5 Calosen e 53 LlAE sl So 1. Ll slpe SoJT ¥ S

&gl Ol gea Y TV TS G L@LLA b e J'LAlS
e Sluls el s Bkl 6l las gl
Sl esS 15 Ko (5550 sk 4 l5 e o5l pl Azs
S o ) M 5 30sLES N e 3 1y BT s le
Wl S g sardise skl Sl mmen [VANA]
bl (b5 i (o reid slaelKi
3P B S5l S sl iy, 50l avecib Jates
e Sl 23,550 3 bt Sla ST gl bl 527 e
DY=TYI0 i) Lioos

Slo s STy dile J oS ge Laseis glaslpl (s b b 5l
I 3 ety (WGS) % 55 IS b JIs s PCR) "5 ady
by s o elld gy st iyl 4 Oad bas
Lt S G5l p e St ies ollE la03 S
aids Lor (5,0 5 LOS Sl (Sfesle gluld ¢l p Ll 5
b 7S sl S izman V9] 05,5 15 eslinals 5o
3 S el VTl G sbbs 4 b,
sl el Blae [TF] dimes 18 550 55 _sland

' GMOs

V0T X5 slawl 16 slge 55 a5 e plend cilises gla S 5T

Coaglie 5 s Gl bl S Sk
Sl Oloys 5 sl danasills Son 55 (S g 5
5 eslizal Ol pesdle ol 035 Soleds 1 ke I b
Lol Sss elip el lalle il L glagg sl
Jrol Olanbl B o)l jetae ol 5 585 sl sla b5
ax S|t el QL) G s (gl OV pames ol S 250
5 bl oy s caslie Bl sl an sl glalis
35 2SS Ll s 1 e Slasiie 35 5 il
sl &S sls sy Cothe T el S 5
g al (slos pomif Sy 2l 53 ol iy i
e Sl 5 e S Lo sy die ojles s il b

DIVI sl e slsas ) olde sl Sosle> 4
@I sl 53 g gl o SR

Slac okl il la s 5 Lol S L cp s glagosls
Gl Sl dae VT 535 5w pasiis 5 1 L

W)&:A‘U o0 iy )3 &Lp,c,:lfujc,:éu.i‘c;\!}w

¢ High-Performance Liquid Chromatography (HPLC)
7 Polymerase Chain Reaction

8 Whole Genome Sequencing (WGS)

® CRISPR Technology

* Mass Spectrometry

* Nuclear Magnetic Resonance (NMR)
* Raman Spectroscopy

*> Gas Chromatography (GC)
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! The Global Environment Monitoring System (GEMS/ food) database
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! Poly-(3-hydroxybutyric acid-co-3-hydroxyvaleric acid) (PHBV)
2 Poly- (3-hydroxybutyrate-co-3-hydroxyhexanoate) (PHBHHx)

* Hydroxybutyrate-co-4-hydroxybutyrate (PHB4HB)
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* Life cycle assessment (ACV)
° End-of-life (EOL)
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The deep convergence of artificial intelligence (Al) and the life sciences
is rapidly transcending the traditional boundaries of science and heralding
a new renaissance. This transformative synergy has not only challenged
classical approaches in biology but has also opened new horizons for
understanding the fundamental mechanisms of life, disease diagnosis, and
the development of targeted and personalized therapies. Traditionally,
biology has relied on qualitative and descriptive models, which approach
that, while enabling conceptual understanding, lack robust quantitative and
predictive power due to the intrinsic complexity of biological systems. In
the absence of universal and deterministic laws, analyzing the behavior of
multilevel, highly interconnected biological systems has long been
constrained. In this context, artificial intelligence, with its powerful
capability to analyze massive, high-dimensional, and heterogeneous
datasets, has substantially bridged this longstanding gap. Rapid advances
in machine learning (ML) and deep learning (DL) algorithms have
expanded Al applications from molecular pathology, biotechnology, and
biomedicine to intelligent drug design, clinical trial analysis, advanced
imaging, and therapeutic management. Today, artificial intelligence has
become a central pillar of personalized medicine, genome editing, and
clinical decision-making, ushering in a new renaissance that promises
unprecedented speed in uncovering the secrets of life and is pushing the
boundaries of possibility in biological science.
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Land Subsidence (LS), this uninvited geological phenomenon, has
affected nearly every corner of the globe, leaving a trail of destruction in
infrastructure and facilities. This silent yet devastating event has
increasingly highlighted the necessity for continuous monitoring and
surveillance. Fortunately, significant advancements in all sections
including remote sensing technology, particularly in the field of Synthetic
Aperture Radar (SAR) interferometry, have opened new windows for the
precise analysis of the intensity, patterns, and temporal trends of
subsidence. This study, while examining the fundamentals and principles
of radar systems and their sensors, also scrutinizes the capabilities of the
Sentinel-1 satellite in the Interferometric Wide (IW) operational mode and
explores its potential in monitoring this phenomenon. Given the
widespread occurrence of subsidence across the country, it is hoped that
by leveraging the capabilities of this satellite and the easy, free access to
its imagery, effective steps will be taken by executive bodies to control
and manage this phenomenon.
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industry, and proposes solutions to overcome existing challenges.
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Microplastics, due to their persistence, ubiquity, and potential to
bioaccumulate, have emerged as a significant environmental and public
health concern. Their widespread distribution across terrestrial, aquatic,
and atmospheric compartments, coupled with the use of harmful additives
in plastic manufacturing, complicates their degradation and removal using
conventional industrial methods. In light of these challenges, microbial
biodegradation has gained increasing attention as a sustainable and eco-
friendly approach to mitigate microplastic pollution. This article explores
the current understanding of bacterial degradation of MPs, highlighting the
mechanisms, degradation stages, and the key role of microbial enzymes
such as esterases, lipases, laccases, and depolymerases. Several bacterial
genera have demonstrated promising degradative capabilities against
common polymers such as PE, PET, PS, and PP. Despite its potential,
microbial degradation faces limitations, including low degradation rates
and lengthy processing times. Addressing these challenges through strain
optimization, enzymatic enhancement, and improved culture conditions is
essential for advancing biotechnological solutions for microplastic
remediation.
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Blockchain technology has recently been recognized as one of the most
significant transformative innovations in various fields, and the tourism
industry is no exception. Smart tourism, which is based on technologies
such as the Internet of Things (IoT), artificial intelligence (AI), and big
data, faces fundamental challenges related to the security of personal and
financial data, trust among stakeholders, and the high costs of transactions.
This article demonstrates that blockchain, with features such as
decentralization, transparency, immutability of data, and the use of smart
contracts, can play a key role in addressing these challenges. Its
applications include secure identity verification of tourists, protection of
sensitive information, strengthening trust between service providers and
customers, and facilitating international payments. At the same time,
limitations such as technical complexity, limited scalability, high energy
consumption, and the absence of clear legal frameworks hinder the
widespread adoption of this technology. By reviewing existing studies and
analyzing the context of Iran, this article emphasizes that effective
utilization of blockchain in the country’s tourism sector requires
investment in digital infrastructure, the formulation of supportive policies,
and the enhancement of digital literacy among managers. The novelty of
this article lies in its clear presentation of blockchain’s potential for
addressing the challenges of tourism in Iran and in proposing practical
solutions for its implementation.
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Food security and safety despite their close association, are considered two
distinct areas in ensuring the health and sustainability of human societies,
where novel technologies, both digital and non-digital, play a significant
role in their realization. Considering the importance and complexity of
defining food security, this article first elaborates on the fundamental
concepts and various dimensions of this field, as well as examining major
challenges such as food waste and loss. Subsequently, the role of novel
technologies in transforming this ground is addressed, and advancements
like Artificial Intelligence and the Internet of Things in the macro-
management of food security issues, along with the concept of "smart food
cities" are introduced and their applications studied. Then, food safety and
its related issues are specifically investigated, and the importance of
employing smart methods such as blockchain technology, along with
advanced biochemical and biomolecular tools (e.g., mass spectrometry,
food proteomics, and CRISPR technology) to ensure food safety is
elaborated. The World Health Organization (WHO) and the Food and
Agriculture Organization of the United Nations (FAO) have designated
June 7 of each year as World Food Safety Day. The theme for the 2025
observance is “Food Safety: Science in Action”. Accordingly, we also
emphasize the importance of investing in research and promoting
education on scientific topics related to food safety.
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The flaring process or burning unwanted gases with highly flammable during oil
and gas extraction and processing has numerous environmental and public-health
consequences. Therefore, comprehensive investigations in this field are
important. According to a Global worldwide report, the annual flaring rate is
approximately 170 billion cubic meters, which leads to the emission of 300—400
million tons of CO: and air pollutants such as SO, NO,, and volatile organic
compounds (VOCs), and particulate matter into the atmosphere. As a result,
beyond exacerbating climate change and acid rain, these emissions adversely
affect human health through respiratory and cardiovascular diseases and cancer.
In this paper, we presented and investigated the various algorithms applied for
detecting thermal anomalies from flares and estimating flared-gas volumes at
both global and national scales based on remote-sensing data. In one of the
industrial regions in southern Iran (the Pars Special Energy Economic Zone), the
RXD and NHI algorithms demonstrated high accuracy in detecting the thermal
anomalies due to flame if flare. For estimating the volumes of gas flare, we
compared three multivariable linear regression, artificial neural network, and
decision-tree models, using data from the radiance of several satellites including
Landsat 8 (bands 6, 7, 10, and 11), Suomi-NPP /VIIRS (M10 band), and Sentinel-
SP pollution products. The results showed that the neural-network model
outperformed the others. We conclude that by applying appropriate methods such
as machine learning in comprehensive remote-sensing information, it is possible
to fill existing data gaps in this field and take effective steps toward improved
management.
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Since the 18th century, industrial revolutions have brought profound changes to
the economic, social, and technological structures of societies. The First
Industrial Revolution introduced mechanized production and urbanization
through the steam engine. The Second Industrial Revolution boosted productivity
through electricity and mass production but intensified pollution and inequality.
The Third Industrial Revolution laid the foundation for a knowledge-based
economy by driving digitalization and automation. The Fourth Industrial
Revolution introduced smart factories through cyber-physical systems, the
Internet of Things, and artificial intelligence, yet raised concerns regarding
automation and digital inequality. The Fifth Industrial Revolution (Industry 5.0),
introduced by the European Commission in 2021, represents an evolution of the
Fourth, emphasizing human-centricity, sustainability, and resilience. Aiming to
balance technological progress with human values, this revolution focuses on
human-machine collaboration, responsible production, and responsiveness to
dynamic market demands. This article reviews these transformations, analyzes
the key characteristics of the Fifth Industrial Revolution, and evaluates its
impacts on the economy, labor force, and environment. Findings indicate that
Industry 5.0, by prioritizing human-machine collaboration and sustainability, has
the potential to improve quality of life and reduce environmental impact;
however, it requires significant investment in infrastructure, workforce training,
and ethical governance.
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The global transition towards a bioeconomy can be considered one of the most
important trends in 21st-century sustainable development. Evidence for this
claim lies at the intersection of two main streams: one focusing on the global
governance of sustainable development, and the other originating from the
paradigm shift of the dominant economic model. The first stream can be traced
to the evolution of climate-related policy frameworks over the past three decades,
while the second must be seen as stemming from scientific advances in the fields
of economics and biology, whose flourishing we have witnessed through the
Nobel Prizes awarded from 2018 to 2025 in these two fields. Thus, the
bioeconomy—understood as the smart and sustainable use of renewable
biological assets to produce information, goods, services, and innovation—is
precisely the transformative trend that can align economic development with
climate goals and is now at the heart of operational strategies for managing
climate change worldwide. Endowed with extensive biodiversity, abundant
biomass, diverse marine resources, and growing capacities in biotechnology, Iran
can play an effective role in this global transformation. However, weaknesses in
policymaking, institutional misalignment, and a shortage of technological
investment have prevented these opportunities from being utilized in practice.
Using an analytical and documentary approach, this article examines Iran's
position in this global transition. The findings indicate that by focusing on
biomass, waste, marine resources, and biotechnology, and by strengthening the
link between science, technology, and design, Iran can assume a leading role in
the Middle Eastern bioeconomy.
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This study explores the potential of pro-poor banking as a form of social business
for advancing local development and poverty alleviation in Iran. Given the
structural challenges of chronic poverty in the country, particularly in rural and
underprivileged areas, and the inefficiency of certain redistributive policies, pro-
poor banking offers opportunities for enhancing the active participation of low-
income groups in the economy. Drawing on global experiences from countries
such as Bangladesh, India, China, and various African nations, this article
emphasizes the significance of mechanisms such as microfinance, Islamic
banking, cooperative banks, and digital finance. Through an examination of
Iran’s Micro-Credits Funds model, this research demonstrates how such
community-based approaches have contributed to enhancing the economic,
social, cultural, and environmental resilience of local communities while
reducing persistent poverty. The successful implementation of this model in
regions like Ghaleh-Ganj highlights its adaptability and scalability to other parts
of the country. Finally, the article argues that with intelligent policymaking and
institutional support, pro-poor banking as a social business can be effectively
integrated into Iran’s comprehensive and multi-dimensional strategies for justice-
oriented local development and poverty alleviation.
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In recent years, the sustainability and retention of scientific talent have become
key issues in the scientific development of nations. A national roadmap for
sustaining scientific talent requires a comprehensive, forward-looking, non-
critical, and ethically grounded perspective—one that emphasizes creating
attractiveness, opportunity, and motivation for scientific activity within the
country.
First, establishing a sustainable supportive ecosystem is fundamental. Building
scientific networks, national and reference laboratories, and innovation centers
can create a dynamic environment for growth, creativity, and the flourishing of
talent. Second, strengthening professional and career pathways for researchers is
essential, including long-term research opportunities, support for
interdisciplinary projects, and the establishment of job security across academic
and industrial sectors. Third, expanding international collaboration can enhance
the attractiveness of staying in the country. Short-term exchange programs, joint
research collaborations, and access to global scientific infrastructure enable
academic growth while preserving researchers’ ties with their home country.
Fourth, recognition and visibility are important motivational factors; showcasing
successful role models, organizing scientific festivals, fostering a culture of
appreciation for research achievements, strengthening social respect, and
ensuring transparent, merit-based promotion systems all reinforce the social
standing of knowledge.
Finally, supporting the quality of life of researchers including welfare services,
housing support packages, supplemental insurance, education for their children,
and the promotion of a healthy lifestyle plays a crucial role in retention. Likewise,
facilitating academic pathways for talented students and enabling their entry into
desired fields of study without entrance examinations can strengthen the
foundations for developing and sustaining scientific talent.
Such a roadmap, by cultivating hope, opportunity, and a shared scientific and
social identity, can pave the way for the long-term sustainability of talent and
enhance job security and forward-looking capacity within the scientific
community.

Ali A. Moosavi- Movahedi

Editor-in-Chief
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