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Abstract

Introduction: This study aimed to explore the molecular, cloning, and kinetic properties of the
dextranase enzyme produced by Streptomyces isolated from soil, for potential applications in
dentistry. Dextranase is an enzyme that breaks down dextran, a polysaccharide, and is important
in both therapeutic and industrial fields, including use in blood substitutes, vasodilators, and the
sugar industry.

Methods: Microbial enzymes, such as those from soil bacteria, are preferred over plant and
animal-derived enzymes due to their variety, lower cost, and greater stability. Soil bacteria, in
particular, are abundant sources of biologically active compounds with minimal toxicity, making
them suitable for human treatment.

Results: The study isolated 12 Streptomyces strains from soil samples. After biochemical and
molecular analysis, three strains, identified as Streptomyces quilicolor, were found to contain the
dextranase gene. The optimal conditions for dextranase production were determined to be a pH of
5.2 and a temperature range of 55-65°C. The dextranase gene was successfully cloned into
Escherichia coli using a TA cloning technique, and its expression was confirmed through Real-
Time PCR.

Conclusion: The results suggest that Streptomyces from soil, with its high potential for dextranase
production, could serve as a valuable resource for future industrial and therapeutic applications.
The isolated strains are promising candidates for the development of efficient dextranase-
producing strains, particularly for use in dental treatments and other clinical fields.

Key words: Soil Streptomyces, Dextranase, Cloning
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The effect of wild malva sylvestris on physicochemical <microbial and sensory
properties of yogurt
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Introduction: The use of medicinal plants in dairy products, including yogurt, has used in recent
years, and among these plants, we can mention Malva sylvestris, the flowers and leaves of this plant
have nutritional and medicinal properties. Malva sylvestris contains phenolic and flavonoid
compounds and also contains beta-carotene, cyanine, tannin, malvin, maloidin, saponin, delphinidin,
mucilage, and especially antioxidants, which have analgesic, antiviral, antimicrobial, and antioxidant
properties. The purpose of this research was to add 0.5%, 1% and 1.5% concentration of fennel plant
powder to yogurt and investigate its effect on physicochemical, microbial and sensory properties of
yogurt during 28 days of ripening period.

Methods: Malva sylvestris plant powder was added to the milk with the percentages

of 0.5, 1 and 1.5 at the same time as the starter was added, and after being kept in a refrigerator at 38
degrees for 8 hours, it was kept in a refrigerator for 28 days.

Results: The results of the data analysis showed that there is a significant difference in pH and acidity
of the effect of time and interaction between treatments and time. Also, depending on the percentage
of cheese added, the amount of dry matter increased and synersis decreased. According to the obtained
results, the addition of Malva sylvestris to the treatments caused a significant decrease in total
microbial count, total forms, mold, yeast and starter. In the sensory evaluation, the taste index and
oral texture showed a significant difference among the samples, while no significant difference was
observed in the appearance index and non-oral texture.

Conclusion: The results of this research show that the cheese plant has antibacterial and antifungal
properties and its use in yogurt formulation can be a way to obtain yogurt with high quality and shelf
life.

Keywords: Malva plant, shelf life, yogurt, microbial properties, chemical properties
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Evaluation of antimicrobial properties of clove extract, cinnamon extract and
acetic acid against Salmonella enteritidis and Shigella flexneri and determining
its synergistic effects

Atefeh Bozorgi!”, Mehdi Sharifi Soltani?

1. Department of Microbiology, Faculty of Veterinary Medicine, Islamic Azad University, Babol Branch,
Babol, Iran.

2. Faculty of Agriculture, Islamic Azad University, Chalus branch, Chalus, Iran

Introduction: The medicinal plants to treat various diseases has been of interest since the past,
among which infectious diseases have been of great importance. The purpose of this study was to
investigate the antimicrobial properties of clove plant extract and cinnamon extract and acetic acid
on two types of human infectious microorganisms, including Salmonella enteritidis and Shigella
flexneri.

Methods: clove extract, cinnamon extract and acetic acid were prepared with different
concentration percentages and were evaluated in 18 different treatment groups. Antimicrobial
properties studied in these treatment groups against Salmonella enteritidis and Shigella flexneri.
Results: Cinnamon extract at 39.06 mg/ml and 30.42 mg/ml inhibited the growth of Salmonella
enteritidis and Shigella flexneri, respectively. Clove extract at a concentration of 15.21 mg/ml and
7.61 mg/ml inhibited the growth of Salmonella enteritidis and Shigella flexneri, respectively.
Acetic acid at a concentration of 3.82 mg/ml and 1.71 mg/ml inhibited the growth of Salmonella
enteritidis and Shigella flexneri, respectively.

Conclusion: The results of the study showed that acetic acid, clove extract and cinnamon extract
were superior against Salmonella enteritidis and Shigella flexneri respectively. It was also found
that the combined use of these three antimicrobial substances did not increase the antimicrobial
power in all cases and showed additive or antagonistic effects in some cases. According to the
results of this research, the best type of combination with maximum efficiency can be considered
according to the nature of the food.

Key words: Salmonella enteritidis, Shigella flexneri, cinnamon, cloves, acetic acid
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A Novel Approach for Water Conservation and Yield Enhancement in Rice:
Genetic Engineering with OsNAC5 and EPSPS Genes

Seyyed Mohammad Mousavi pakzad?, Elahe Moatamed?, Nasrin Soltani!, Mohaddeseh
Mohsenpour?, Aliakbar Ebadi®, Motahhareh Mohsenpour”

1. Agricultural Biotechnology Research Institute of Iran (ABRII), Agricultural Research Education and
Extension Organization (AREEO), Karaj, Iran

2.Department of Microbiology, Faculty of Biology, North Tehran Branch, Islamic Azad University, Tehran,
Iran

3.Rice Research Institute of Iran (RRII), Agricultural Research Education and Extension Organization
(AREEO) Rasht, Iran

Abstract

Introduction: Utilizing scientific approaches to address weed-related challenges in rice cultivation
could revolutionize farming methods, eliminating the need for flooded fields and plot-based systems
while significantly reducing production costs. This study focuses on leveraging advanced
technologies by combining herbicide tolerance genes with genes conferring drought tolerance or yield
improvement.

Methods: To achieve this, a multigenic construct was designed, incorporating a herbicide tolerance
gene alongside OsNACS5, a gene associated with drought tolerance, improved yield, and root
architecture modification. The coding sequence of OsNAC5 was codon-optimized and placed under
the control of the RCc3 promoter and tahspl17 terminator, alongside an EPSPS gene cassette within
the T-DNA region of an Agrobacterium-based vector. The resulting genetic construct was introduced
into rice using Agrobacterium tumefaciens, followed by continuous selection and regeneration
processes.

Results: Polymerase chain reaction (PCR) analysis using gene- and construct-specific primers
confirmed the presence of transgenes in regenerated plants grown on selective media. Six independent
transformation events of the recombinant construct, recombinant pUhErN5, were obtained. These
events were further characterized by inverse PCR to distinguish individual events and identify
transgene insertion sites.

Conclusion: The development of these transgenic rice lines represents a significant step toward
addressing the country’s climatic and resource constraints, supporting food security and self-
sufficiency. The adoption of such technologies could contribute to the sustainability of rice
production in Iran, ensuring resilience against environmental challenges.

Keywords: Rice Genetic Engineering, EPSPS, OsNAC5, Combined Gene Transfer, Reduced Water
Use
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ol plozs S50 o LAY YL ol b sSgp o

Dgd o2 Lg\a\.;.,,nhﬁ_..)l A oy aslad YYY J’.:Jlﬂ Se @-fF s
a 80mer Sliding Window Search Results

Database AllergenOnline Database v21 (February 14, 2021)

Input Query >query
mecggalqlppgfrfhptddelvmyylcrkcgglplaapviaevdlykfnpwdlperamg
gekewyffsprdrkypngqrpnraagtgywkatgadkpvgspravaikkalvfyagkppk
gvktnwimheyrladvdrsaaarklsksshnalrlddwvlcriynkkgvierydtvdage
dvkpaaaaaaakggrigggggaaamkvelsdygfydqepesemlcfdrsgsadrdsmprl
htdssgsehvlspspspddfpgggdhdyaesqpsggcggwpgvdwaavgddgfvidsslf
elpspaafsraagdgaafgdmftylqkpf

Length 329

Number of 80 mers 250

Number of Sequences with hits 0

No Matches of Greater than 35% Identity Found
AllergenOnline Database v21 (February 14, 2021)
2query.
b number of 8mer = 322

Number of Sequences with at least one 8mer match = 1

» GI: 332205751 Hits: 1 -- Def: pollen allergen Sec ¢ 5 [Secale cereale]

NACS 55 5 Jol> a9 255507 Jlosl oy 51 AllergenOnline oL qbs . Jsis
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Anatomical Study of Vegetative and Reproductive Organs in Tori (Luffa cylindrica
L.)
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2. Ph.D. student in Plant Developmental Biology, Faculty of Biological Sciences, Islamic Azad University,
North Tehran Branch

Abstract

Introduction: The Cucurbitaceae family (Juss) consists of diverse species in tropical and subtropical
ecosystems. It is of significant interest due to their anatomical characteristics and medicinal and industrial
applications. Luffa cylindrica, a prominent member of this family, is highly valued for its fruit fiber,
which is used in cosmetic products, and its medicinal properties in treating diseases such as fever, asthma,
and digestive issues. This study investigates the development stages of this species' vegetative (root,
stem, leaf, and petiole) and reproductive (pollen and ovule) organs.

Methods: Samples from various plant parts were collected and preserved in a glycerin alcohol fixative.
After manual sectioning, the samples were stained (double-staining method, carmine red—methylene
blue). Apical meristems and flower buds were fixed in FAA, sectioned with a microtome, and stained
(hematoxylin-eosin).

Results: The results showed that the root and stem have multi-layered structures, including the epidermis,
cortex, and central cylinder. The leaves exhibited palisade and spongy mesophyll, and the petioles
showed a characteristic hypodermal collenchyma. The vascular bundles in the root and stem were
arranged in a collateral pattern. The leaf had dorsoventral mesophyll, which displayed notable similarities
with other family members. However, differences in the number of vascular bundles in the stem and
petiole were observed. In the reproductive organs, pollen development includes the meiotic division of
the microsporocyte and the formation of a bicellular pollen grain. Ovule development was anatomic and
unilayered, with the egg cell forming at the center of the embryo sac.

Conclusion: These findings not only provide valuable information about the structure and reproduction
of Luffa cylindrica, but also highlight significant structural and functional diversity within the
Cucurbitaceae. These results could be significant in more accurate classification, understanding
phylogenetic relationships, enhancing agricultural productivity, improving medicinal product
production, and preserving biodiversity.

Key Words: Anatomical structures, Cucurbitaceae, Luffa cylindrica, Pollen and ovule development
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Abstract

Introduction: Today, with the increase in the resistance of pathogenic bacteria to all kinds of antibiotics
and the spread of antibiotic-resistant strains and the increase in the percentage of deaths resulting from
them, it seems very necessary to find new solutions to deal with resistant strains. One of these solutions is
the use of phage cocktails (a collection of two or more bacteriophages) that specifically and without harming
the cells of the human or animal host body cause the destruction of the bacteria causing the infection. The
aim of this study is to isolate and investigate the effect of lytic bacteriophages against Pseudomonas
aeruginosa from hospital wastewater.
Methods: In this study, the wastewater sample was taken from the wastewater inlet of one of the hospitals
located in Karaj city and transferred to the research laboratory of the university. After preparing the phage
cocktail, two strains of Pseudomonas aeruginosa ATCC27853 and RTCC1474 were used. The presence of
bacteriophage and the sensitivity of the target bacteria to bacteriophage were confirmed by two-layer culture
and spot test methods and the observation of plaques and clear halos in the environment, and imaging was
done using an electron microscope.
Results: The presence of two phages with the size of 50 and 80 nm was confirmed by observing with an
electron microscope, which corresponded to the characteristics of two families of phages called tectoviride
and cystoviride.
Conclusion: Considering the resistance of both bacterial strains to antibiotics, these phages can be used to
eliminate  the  pathogenic and  antibiotic-resistant = Pseudomonas  aeruginosa  bacteria.
Keywords: Pseudomonas aeruginosa, lytic bacteriophage, phage cocktail, resistant strains
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Abstract

Introduction: Autoimmune diseases arise from an inappropriate immune response to self-
antigens, leading to chronic inflammation and tissue damage. In recent decades, studies have
demonstrated that the gut microbiome, a complex ecosystem of bacteria, fungi, and viruses, plays
a crucial role in regulating the immune system and homeostasis. The aim of this review is to
investigate the impact of the gut microbiome on the pathogenesis and progression of various
autoimmune diseases. This review reveals that gut dysbiosis (an imbalance in the gut microbiota)
is associated with many autoimmune diseases, including rheumatoid arthritis, type 1 diabetes,
inflammatory bowel disease, and multiple sclerosis. Proposed mechanisms include the production
of microbial metabolites, modulation of innate and adaptive immune responses, and effects on gut
permeability. Finally, this review highlights the potential of microbiome-based therapeutic
interventions, such as probiotics and fecal microbiota transplantation, for managing autoimmune
diseases, although further research is needed to confirm this potential.

Conclusion: In summary, mounting evidence suggests that the gut microbiome plays a significant
role in the pathogenesis of autoimmune diseases. Disruptions in microbiome composition and
function can lead to immune dysregulation and an increased risk of these diseases. A precise
understanding of the mechanisms underlying this association could lead to the development of
new and effective therapeutic strategies based on modulating the gut microbiome for the
prevention and treatment of autoimmune diseases. However, further research is crucial to validate
these findings and determine the clinical applicability of these approaches.

Keywords: Microbiota, Autoimmune Diseases, Inmune System , Probiotic
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