v
Tochnoioat \/

%

o -+
41'Crc Oit SC“’(L

Iranian society of Microbial
Science & Technology

University of
Isfahan

th st
4 National & 1 International Congress of

APPLIED MICROBIOLOGY

-~ Abstract Book~ ~ =

.
/ :;’;lé 14 & 15 May 2025 — Isfahan, Iran

CVV

P

Congress Address:
Research Center For Natural & Biophamnaceutical Products
Faculty of Biological Science & Technology, University of Isfahan, Isfahan Iran

ISMIST Address:
Comrespondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran, Iran

@ amc2025.ui.ac.ir

e 0420
29749

|
i
I




.t Iranian society of
por S Microbial Science &
'; % Technology
14" & 15 May 2025 - Isfahan, Iran 1°q! _ Mof
Biogas Production from Landfill Leachate and Food Waste Using Integrated Biofilter Media and Machine
TR T PP Learning Optimization
VooV eile 65050k b siluainte 9 42 )LSG hidsn slaaile jloslaal b (plie Slals g Sloally al el 5l 550 oy
AT SRR Natural art: Actinobacterial nano-biofertilizer
o e @L,’SbM‘éﬁ}y}:bM}&
VoD, Role of Bacterial Biofilms in Environment Protection and Sustainable Development
) Sl dewgi g G dae jl cblas o Sb S sle Wldgn i
e oY s Application of Microbial Enzymes for Treatment of Human Cancers
b O Neomroommsoneosieomas oo s oo I Shedl glo b s lays 45 (s ,See s wu T 0,1,
The Role of Microorganisms in Ecological Risk Assessments of Oil Pollutants in the Terrestrial
LT NPT Ecosystem
Vo) s S piamsS] 5 b sl 0o S3elsST Shbas b5l 50 b meanslEl S 2
Vol Y e The role of microorganisms in the circular economy and processes for resource recovery
L) SR—— e Slge i3l slaanl,d o iz slatdl o oy Koo i
VY Measures to Identify and Prevent Microbial Contamination in Food Factories
N N ‘;L).C.)‘B.a GLQMB)‘S)&‘;BJ.{.A‘;QBH)‘Gﬁkﬁgbug‘e‘}uu‘&‘
igninolytic Genomic analysis and evaluation of kraft lignin depolymerization by biofilm forming-
AT A SRR Bacillus sp. strain PPSBB_11 isolated from pulp-paper mill sludge
5! pldgws oaias 1S5 PPSBB_11 a5 Bacillus sp. s xSU Jawss S <8 S adess 4325 ol g se95 Juloo
TR TR D” - S-S LAl NP S G3Liels wls IS o
Vo Y e Molecular characterization of Chitinase Operon of Bacillus pumilus
TR SO RO S St Obaws! Lo o) Bacillus pumilus s x:SU LS g pl JoSdo olulils
Application of polyhydroxyalkanoates polymer produced by a luminescent Vibrio: A model for controlled
IO 1 (P . b L o L o e o T . FET R RPN release
VoY oads S ol slp (Joe i pilaiiog) (s r09 555U Lawgs suds adg OlglSIT uSg 000 L
VoV e Mechanisms and biological functions of probiotics in human health and diseases
R TR 1 1 QL“"‘QSLQ d)Louujw)L.u)dleg_iuwjf Gﬁ)sjwsbé)g&guw&c
VoY Fermentation and Biotechnology: Innovative Pathways Toward Sustainability Mehrdad Azin'
L 1 o lb (59”4443‘)5]93 G s 16590555 9 g yuoS
I A The Effect of Phage Therapy on Eukaryotic Cells and Especially the Immune System
\) ©\1¥7 scononcaoapaoanananonoBsEnEaae R EEEEERE o BB o a0aaEaEe @N‘WW°)"54"(5'94)[59‘(5L°J5'L"“<53))"g5")")b)"‘
The Combination of Nanotechnology with Bioremediation for Fast and Efficient Degradation of
T L . N R Petroleum Hydrocarbons
R 1S G“”G“u’;ﬁ)”fﬁ‘ﬁb’ﬂ“}’”d‘f@Ybw)bd)ﬁjj"s"yl‘d"'pl’

Congress Address:

Research Center For Natural & Biopharmaceutical Products ! Research Center For Natural &
Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran v::// Biopharmaceutical Products
ISMIST Office: b ing it

L

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

\+¥4.. Cell Free and Cell-Based Protein Expression Systems for Production of Recombinant Antioxidants

S




Congress Address:

Research Center For Natural & Biopharmaceutical Products
Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

W $asls
P

E\ "™ ranian society of

g é % Microbial Science &

3 Technology

% '3

Meropio sce™” :

Ve S 595 SROlnST T 05 sl b 2 (e 5 sk 03 oo Ot Sl
VoXY Phage therapy: A New approach in the treatment of antibiotic-resistant infections
N Y Sgm 01 b loyd a4 pglie slo cogie loyo 1o was Bws: Sleyo 5
VXY s Developments, Challenges and Perspectives of the Uranium Ore Microbial Leaching
AT 1 PN fwl)jlg@ﬁsjj&‘;ws)ssb)lxlw5L:oqu:> sLmuﬁ).m.u
VYO, agents biocontrol ray irradiation for genetic modification of microbial Application of gamma
\‘\“; ................................................................ ds)&Jﬂw&‘yéﬂﬂ)cy@‘)éL‘oKyfkas’l.v}’).’o).:)ls
VoYY Downstream operations for manufacturing industrial bioproducts: challenges and achievements
VYA i locubdge g lo ill> 1 saio (sloed gl 8 Gy 0 Stwd b slaas ],

Phage cocktail reduces ciprofloxacin resistant Shigella infection by specific diminishing bacterial
\ - Y4 invasion, intercellular inactivation in human epithelial cells and modulate the inflammation response

0055 Jlab 5ot o551 @by oot alS oyl ) Sl s s pillie MEut ishe 2lS o 38 Ji5S

1 F s o) gl wulass 5 Sl Jllig! sl Jsko o Jsbucys,o
Yo Potential Antimicrobial Mechanisms of Plant EVs: A meta-Analysis Study
VoFY s 56T adlllae 5, ol Jobo 2,15 sl JsSi 59 (ot e 9 il Iz sl peansilSe
VoY Evaluation of antiviral effect of Helianthus tuberosus extract on Herpes simplex virus type 1
A0 1 S A S Vs eSdass o 2 o pg » Helianthus tuberosus alS olac cwgpg ad il o)y
(04890269)-Investigation of Acetobacter senegalensis LMG 23690T effect on modulation of anti-

AT P02 0 .. o IR TIET TN T inflammatory response in a rat model
e &y Joe o el as ol Jsows ;5 LMG 23690T peecil€ivs ,ihgia] 31 gy —+ FAA- Y54
)+ £V...(09070718)-The Significance of Probiotics in the Transmission of Antimicrobial Resistance Genes
L 7 RN =" 4 S oS sT Caaglie (sloy JU! o b Sigms Coanl =+ 2+ VVIA
(04390243)-Studying the effect of physiological conditions (light and temperature) on the production and
Vofa herbicidal properties of the siderophore produced by a rare actinomycete, Amycolatopsis lorida
CannginlST Lawgs 00 393 j939 0 (85 ile (ole> 5 odsi p (s 5 ,99) (Soiels it Ll s 13 (o, -(04390243)
RY-Yuraa—— . | £ | . Te 7= { 5/ SR A PR T A ORI s X oo B P 5
(04500491)- Screening of bacteria isolated from Haliclona sp. Persian Gulf sponge for production of

R TR A PPN antibacterial bioactive molecules
sy Jied sloJsSge oo sl o, s Haliclona sp guiel ) oods laz slas xS g, S -+ F0- - F1)

BT P P D P R P L P PP P P P P ©Sbhas
(00120704)-Increasing the productivity rate of Pestalan exopolysaccharide production from

Y o AF candietoodiiBRoodaAnnnos AeaBooAGAARaaa: Neopestalotiopsis sp. strain SKE-15 by Bench-Top fermentor system

3 a5 dawgs Neopestalotiopsis SKE-15 cuis jo (Yl o8l Lg381 adss (6,90 0 755 Lialsdl =+ VY-V f

Research Center For Natural &
Biopharmaceutical Products

University
of Isfahan




Congress Address:

- 1
: . E D1
Research Center For Natural & Biopharmaceutical Products ! Research Center For Natural &
r?uﬂ// Biopharmaceutical Products

Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

Iranian society of
Microbial Science &
Technology

(02110038)- Evaluation of aflatoxin M1 in industrial and traditional milk by ELISA and evaluation of
V2OV ettt Aspergillus flavus contamination in milk in Yazd province

55 5> s osl e[ (SO (o) 2 5 15291 9, b (s 9 (oo e 50 ML (S DT 51 =+ YVY = - YA

T S S5 oyl
LT A S (07000423)- Bacteriophages and food biosafety in application
) e Jes o oldé olge gy Codal 5 a5lagy S - Ve o - FYY
(09130723)-Therapeutic Potential of Lytic Bacteriophage fThrA Against XDR Acinetobacter baumannii
LR 2 T in a Rat Burn Model
Jaw 0 yleys & polie Acinetobacter baumannii ade fThrA od 56g 2SU Sleys Judly gy =+ VY VYY
LIRS TSP SRTSTRPPRT o Lge SKis g
(00990584)-The Effect of Exogenous Gibberellic Acid on the Activity of Some Antioxidant Enzymes in

R 2 Edible Oyster Mushroom (Pleurotus florida P. Kumm.)
Pleurotus florida ) S1,5> S g, 10 oS! ST Glaps 3l (S5 codled 1 59557 ol Sy 31—+ - 22 OAF
IR 2 PPN P. Kumm.
Genetic characterization of an extensively drug-resistant uropathogenic Escherichia coli isolate in Iraq

TR R .. L AL ... AT using whole genome sequencing
S5 S Ghs,y L Glie )0 910 00,1 Cuaglite (slls ()]0l ighe Wge LT L oz S (S5 Sleogas o)
e R e e AT S ey JS
VoPY s A review on infection with Nocardia asteroids in fishes, with an emphasis on Iranian fish
Vo2, (04560292)-Application of Artificial Intelligence (Al) in Microbiology and Medicine
\) V70 copocarsogmanoeoooaa et e L Lt O e o3 5 Silemg ey (Lean hed sl oy ,l5- - FOF.VAY

(03580260)- Optimization of Recombinant Production of the Peptide Toxin MelICT in Escherichia coli

AL T /(.. L3l 6 S s MEICT uiy enS's5 oS 5 a3 (55l dingy —+ YOA- Y5
(04300251)-Biological control of Ruthia mucilaginosa as an oral pathogen by Saccharomyces cerevisiae

\) ©YAF canoonnanaoonoonnoonnaoanonanine oo doglb figo g doot adoo o gl dnoannanBOADS Anh - HEaEONNNNNREOCEARY o o dONOPAROGEARENGARNNNONNNONACNNAOONANO0ANaS

02170092-Fuctional metagenomics study of polyethylene- degrading microbial samples, collected from

TR PP polluted sites
ol 5l oas 651 mozr (Ll Smdly 0uiiS a1 (29, Se sladiged (69 Shos Sagislis (o) =+ VIV - AY
LIRSS 034)]
(06310413)- Bioactive Properties of Iranian Lentinus tigrinus: Six Years of Research and Future

) 0 YA cenocanoocBhonnanonooanonocannaacaBRRahonoos BERaSRBARARAREA cona A B Ceo B dE o oL EAA OB EeAaaR o AB AR aCo0 RO, Directions
S e 9 g o il 1ol segy (Lentinus Higrinus) weis ,5od woiesid z,B Jlad cany (ole> -+ FYY - FIY

T PP oaus|
VeV Bacteriophages: Intelligent Weapons in Future Medicine's Battle Against Superbugs and Cancer

drling stnts




‘..‘. \ﬁ“"h s
..gi N\ Iranian society of
'.". - g é ? Microbial Science & ||
Technology \ &
q B RN |
14" & 15 May 2025 — Isfahan, Iran i S
C A Ol s g L Sl b S jo (S 00| dieign slagdlw dlajléy ST
L TR Psychobiotics: neurotransmitter producing probiotics
DAY s omas sbonias Jisl saSadss s SKgms p S gmsSals
CAY e Transforming Waste into Value-Added Products: Biorefineries for a Sustainable Future
i S WSS ... Sl 00T oSy sl (s sLoolzy Y t0sg33] 33l SV gams 4 Slayls s
S AL e Bacteriophages: Past, Present and Future
TSR sany] g b anidS aslig, ST

Congress Address:

Research Center For Natural & Biopharmaceutical Products
Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

+AY Bioremediation of Soils Contaminated with Petroleum Compounds, from the Laboratory to Industry
CAA Cario B olfiglej] 51 e o5 OluS 5 4 00gll oS sy 5LSL

A, Bioconvergence: Co-creating a Sustainable Future with Nature’s Microarchitecture

L ——————— W)wﬁ)b)l%goMTGg}Tﬁm:wjgl)m

Research Center For Natural &
Biopharmaceutical Products

v University
of Isfahan




Lé‘s.;‘)&éc.w




&
th th _ o,
14" & 15 May 2025 — Isfahan, Iran O @

Congress Address:

Research Center For Natural & Biopharmaceutical Products ! Research Center For Natural &
Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

Iranian society of
Microbial Science &
Technology

Biogas Production from Landfill Leachate and Food Waste Using Integrated Biofilter Media and
Machine Learning Optimization

Syazwani Idrus', Nur Ain Fitriah Zamrisham'
! Department of Civil Engineering, Faculty of Engineering, Universiti Putra Malaysia, MALAY SIA
Corresponding author: Syazwani Idrus (syazwani@upm.edu.my)
ABSTRACT

This study evaluates the feasibility of co-digesting landfill leachate and liquidised food waste in up-flow
anaerobic sludge blanket (UASB) reactors. Batch experiments determined optimal substrate mixing ratios
and support carrier integration, while continuous experiments assessed long-term impacts on methane
production and digestate quality. Modified reactors incorporated red clay bio rings, ceramic bio rings, and
lava rocks as support carriers. Co-digestion with ceramic bio rings notably improved biogas yield (2150
mL/d), specific methane production (293.30 mL CH4/gCOD_added, >66.10% increase over conventional
reactors), and COD removal (>80%) at an organic loading rate of 6 g/L/day. The Brunauer-Emmett-Teller
(BET) analysis revealed ceramic bio rings had the highest surface area (7.87 m?g). Artificial neural
networks and support vector machines were applied to predict biogas production, with the SVM model
achieving superior accuracy (R?=0.986). The findings suggest that optimizing substrate ratios and selecting
effective support media significantly enhances methanogenic activity, promoting renewable methane
production and improved effluent quality.

Keywords: Liquidised foodwaste, Landfill leachtae, Methane, Lava rock, Ceramic bio ring and red clay
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Natural art: Actinobacterial nano-biofertilizer

Tamkeen Zahra!, Alireza Badeiei®, Kazem Mahdigholi?, Javad Hamedi'

1 Department of Translational Biology (Dept. of Microbial Biotechnology), School of Biology, College of
Science, University of Tehran, Tehran, Iran

2 Department of Plant Biology, School of Biology, College of Science, University of Tehran, Tehran, Iran
3 School of Chemistry, College of Science, University of Tehran, Tehran, Iran

Corresponding author: Javad Hamedi (jhamedi@ut.ac.ir)

ABSTRACT

Background and aim: Translational biology aims to provide biological solutions to address societal
challenges, such as drought and soil salinity, which reduce agricultural productivity. This research was
inspired by nature, considering the anhnaced ability of symbiotic organisms to whihstand harsh conditions.

Materials and Methods: The roots of 21 desert plants were disinfected, crushed, and cultured. The plant-
growth promoting ability of the resulting actinobacterial isolates was measured through primary and
secondary screenings in plates, pots, and fields. The spores of the selected strains were coated with Na-
montmorillonite and glycerol. The biological properties of the actinobacterium-nanocaly hybrid as well as
its physicochemical properties were evaluated by FTIR, Raman spectroscopy, and SEM.

Results: A total of 123 Endophytic actinobacteria were isolated from 21 desert plants, and three strains
were selected that were 98.2, 98.4 and 100% similarity to Streptomyces chromofuscus, Streptomyces
ambofaciens and Streptomyces gardneri, respectively. These strains enhanced sunflower resistance to
salinity and drought by varying degrees. In both greenhouse and field experiments, single or consortia of
the isolates increased stem length, flower diameter, weight and chlorophyll, protein and oil content in
sunflower compared to the control. Sunflower treated with the Streptomyces gardneri-Nanoclay chimera
also exhibited improved agronomic characteristics. The physicochemical analysis of the nanobiofertilizer
confirme the structural suitability and strong adhesion of its components.

Conclusion: Studying nature can reveal strategies to mitigate crises resulting from industrial activities.
This research demonstrates that the symbiotic actinobacteria associated with Pteropyrum olivieri, either
alone or in combination together, or as a hybrid with nanoclay, can serve as an effective biofertilizer source.

Keywords: Actinobacteria, biofertilizer, clay, drought, Pteropyrum olivieri, salinity, Streptomyces.
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Role of Bacterial Biofilms in Environment Protection and Sustainable Development

Hossein Motamedi!

! Department of Biology, Faculty of Science, and Biorefinery Research Center, Shahid Chamran
University of Ahvaz, Ahvaz, Iran)

Corresponding author: Hossein Motamedi (motamedih(@scu.ac.ir)

ABSTRACT

Industrialization has caused severe environmental damage and loss of natural resources. Reducing the
production of environmental pollutants and processing by-products and wastes are two key strategies for
industrialization in line with sustainable development and environmental protection. The use of
microorganisms to remove or reduce environmental pollutants and produce value-added compounds from
them is considered as an environmentally friendly method. The main problem in using this ability of
bacteria is their low performance under operational conditions. The use of microbial biofilms can help
bacteria establish themselves in the environment and provide them with better access to organic compounds.
Also, bacteria in the biofilm are protected against environmental stresses and toxicity of organic substances,
and metabolic pathways are formed between the bacterial population of the biofilm. Therefore, a new
approach to the use of bacterial biofilms in processes such as soil, water and air bioremediation, increasing
soil fertility, producing bio-based chemical compounds, and producing products in biorefineries has been
formed. Successful use of biofilms requires understanding the parameters affecting the quorum sensing, the
type suitable surface for biofilm formation, environmental parameters affecting biofilm performance, the
possibility of establishing syntrophic metabolism, and the use of biofilm-forming consortia. Understanding
and utilizing bacterial biofilms for environmental protection provides the opportunity to achieve green
processes and environmentally friendly solutions, which are among the goals of sustainable development.
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Application of Microbial Enzymes for Treatment of Human Cancers

Mohsen Mobini-Dehkordi'
! Department of Genetics, Faculty of Basic Sciences, University of Shahrekord, Shahrekord, Iran

Corresponding author: Mohsen Mobini-Dehkordi (mobini-m@sku.ac.ir)

ABSTRACT

Background: The application of microbial enzymes in human cancer treatment represents a promising
frontier in oncology, leveraging the unique catalytic properties of enzymes to target tumor cells with high
specificity and minimal side effects. Production of bacterial and fungal enzymes was performed by
microbial fermentation process. These enzymes such as L-asparaginase, arginine deiminase, cytosine
deaminase, methionine gamma-lyase, and nitroreductase, have demonstrated significant potential in cancer
therapy through mechanisms like amino acid deprivation, prodrug activation, and immunomodulation . For
instance, L-asparaginase, derived from Escherichia coli and Erwinia chrysanthemi, is already FDA-
approved for acute lymphoblastic leukemia (ALL) by depleting asparagine, an essential nutrient for
leukemic cells. Similarly, arginine deiminase from Mycoplasma and Aspergillus has shown efficacy in
arginine-auxotrophic cancers, such as hepatocellular carcinoma and melanoma, by degrading extracellular
arginine and inducing tumor cell apoptosis.

Another innovative approach involves enzyme-prodrug therapy (EPT), where microbial enzymes like
cytosine deaminase (from E. coli) convert non-toxic prodrugs (e.g., S-fluorocytosine) into cytotoxic agents
(5-fluorouracil) directly within tumors, minimizing systemic toxicity. Additionally, nitroreductases have
been engineered to activate prodrugs like CB1954, enhancing targeted chemotherapy.

Despite their promise, challenges such as immunogenicity, enzyme stability, and tumor heterogeneity
remain. Strategies like PEGylation, nanoparticle encapsulation, and genetic engineering are being explored
to improve therapeutic outcomes . Furthermore, combining microbial enzymes with immunotherapy,
chemotherapy, or nanomedicine (e.g., glucose oxidase for starvation therapy) has shown synergistic effects
in preclinical models.

Conclusion: Microbial enzymes offer a versatile and evolving toolkit for precision cancer treatment, with
ongoing research focused on optimizing delivery, reducing side effects, and expanding their applicability
to diverse cancer types .

Key words: Microbial enzymes, cancer therapy, enzyme-prodrug therapy, nanomedicine, immunotherapy .
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The Role of Microorganisms in Ecological Risk Assessments of Oil Pollutants in the Terrestrial
Ecosystem
Ahmad Ali Pourbabaee'

'Biology and Biotechnology Division, Department of Soil Science, college of Agriculture and Natural
Resources, University of Tehran, Iran.

Corresponding author: Ahmad Ali Pourbabaee (pourbabaei@ut.ac.ir)
ABSTRACT

One of the environmental consequences in oil-producing countries is soil contamination by petroleum
hydrocarbons, which often occurs during extraction, transportation, and refining processes. Oil pollutants
have adverse effects on soil quality and health index, especially in agricultural soils. To adopt management
measures and select appropriate strategies for cleaning up these pollutants, it is essential to assess the impact
of these threats and the potential risks they pose to terrestrial ecosystems. Methods for assessing risks and
determining the risk limits of oil pollutants have mainly focused on their adverse effects on large organisms
and some terrestrial invertebrates and plants as receptors, which cannot be analyzed in many cases due to
the heterogeneity of their distribution and diversity. Despite the role of soil microorganisms in soil
ecosystem health, such as nitrogen fixation, nutrient cycling, and pollutant degradation, their use in soil
ecological risk assessment methods has rarely been considered. In this study, while describing the effective
microbial indicators in assessing the risk level of soil oil contaminants, the existing challenges will be
discussed based on research conducted on different soils in the oil-rich regions of the South and the future
prospects for using the knowledge of the composition of microbial communities in the soil ecosystem as an
efficient and accurate tool in determining the risk level of soil oil contaminants.

Keywords: Soil, Oil Pollution, Ecological Risk Assessment, Microbial Communities.
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The role of microorganisms in the circular economy and processes for resource recovery
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ABSTRACT

Background: The transition to a circular economy (CE) is essential for sustainable resource management,
and microorganisms play a pivotal role in enabling efficient waste valorization and resource recovery. The
author believes that its implementation needs its link with water cycle. CE in water sector is beneficial,
including waste degradation, nutrient recycling, and the production of value-added products. Microbial
communities facilitate the closing of water loop through bioprocesses. Microbial technologies enhance
energy and resource recovery from wastewater and organic residues.

Objective: This paper highlights the potential of microbial-driven processes to close material loops, reduce
environmental pollution, and contribute to a regenerative economic model by implementing CE through
Nature-based-Solutions (NbS). By harnessing microbial capabilities, industries can transition from linear
waste disposal to circular resource recovery, aligning with global sustainability goal of SDG12. The main
objective is analysis of microbial application in sustainable water management, reducing wastes and
recovery of water and other resources.

Context: Microorganisms play a role in various processes such as the decomposition of organic waste and
the production of energy from wastewater in anaerobic digestion with the formation of biogas as a
renewable resource. Also, some microbes in the water cycle help close the loop of the water cycle by
participating in various processes such as biological treatment of wastewater, removal of pollutants, and
recovery of nitrogen and phosphorus. Technologies such as membrane bioreactors (MBR) and biosorption
methods enable water reuse and nutrient recovery. Bacteria in activated sludge can extract nutrients from
wastewater and convert them into biofertilizers. Microalgae also help treat wastewater and produce
bioproducts by absorbing carbon dioxide and producing biomass.

Conclusion: Microbes, as an efficient tool in the circular economy, enable the transformation of waste into
valuable resources. In aquatic systems, microbes not only help to achieve responsible consumption and
production (SDG 12), but also enable resource recycling and reduce pressure on freshwater resources.
Future research should focus on interdisciplinary approaches to maximize microbial efficiency and
integrate these processes into large-scale industrial applications.

Keywords: Circular economy, Microorganisms, Resource recovery, SDG12, Nature-based Solutions
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Measures to Identify and Prevent Microbial Contamination in Food Factories
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Abstract

Microorganisms in the food industry are divided into two groups: beneficial microbes and harmful microbes
(pathogenic and spoilage-producing). Harmful microbes can enter food through various routes (raw
materials and packaging; process (surfaces and equipment, etc.) or as secondary contamination after heat
treatment) and cause problems in it.

Sampling is the first step in identifying microbes. Sampling is a specialized process and must be performed
by competent personnel and under aseptic conditions. Microbial sampling of surfaces and equipment is
performed using the swab method, surface washing method, adhesive tape method, and direct transfer
method on agar.

The plating method is used to take samples from the production hall and examine the microbial status of
the hall air. (Method 1/1/1). It should be noted that the important sources of microbial contamination include
the activities of personnel in the production hall (without appropriate work clothes) and the equipment used.
One of the main ways to prevent microbes from entering food is to establish appropriate GMP (Good
Manufacturing Practices) in factories. Selecting the factory location, conditions of the production halls;
appropriate cleaning and washing and CIP, microbial quality control of raw materials and packaging, air
control of the production hall, storage, personnel hygiene and appropriate work clothes, establishing
management systems in the laboratory (17025) and GLP. In order to accurately announce the test results,
pest and insect removal are among the items considered in establishing GMP.

Also, performing appropriate thermal processes (pasteurization, sterilization), using membrane and
filtration methods (microfiltration and nanofiltration), storing food in cold conditions and freezing, a proper
distribution network, and maintaining a cold chain in pasteurized products can lead to the elimination,
reduction, and prevention of the activity of microorganisms.

Among the microorganisms that are considered primary and secondary contaminants in the food industry
are: the Enterobacteriaceae family such as (coliforms - Escherichia coli - Salmonella), Staphylococcus
aureus, Bacillus cereus; molds and yeasts, and sulfite-reducing clostridia.
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Genomic analysis and evaluation of kraft lignin depolymerization by biofilm forming- igninolytic

Bacillus sp. strain PPSBB_11 isolated from pulp-paper mill sludge
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Abstract

Kraft lignin (KL) is a major heterogeneous residual by-product generated by kraft-based pulp and paper
industries. This study investigates the lignin depolymerization and decolourisation capabilities of Bacillus
sp. strain PPSBB_11, with the objective of reducing color and lignin content within a short duration.
Notably, strain PPSBB_11 was observed to form a robust biofilm—a prevalent mode of bacterial growth in
contaminated environments—which potentially enhances its adaptability and efficiency in degrading
recalcitrant compounds like KL. The potential consortium was able to reduce lignin by 73% after 8 days of
incubation at pH 7.6 and 35 °C. The UV—Vis spectral scan and FT-IR analysis indicated the degradation
and depolymerization after treatment. Further, the GC—MS analysis successfully showed that alkaline lignin
degradation of strain PPSBB 11 produced different kinds of products, including dodecanoic acid, 3-
hydroxy-; 7-methyl-Z-tetradecen-1-ol acetate; 9-hexadecenoic acid; pentadecanoic acid, 14-bromo-; and
octadecanoic acid. The whole-genome sequence (WSG) of strain PPSBB 11 was performed by the Illumina
NovaSeq 6000 sequencing platform, and the draft genome was reported. The genome of PPSBB_11 was
found to have a size of 0.37 Mb encoding 3689 genes responsible for genetic expressing through
transcription and translation. Additionally, PPSBB 11 contains 52 RNA (50 tRNA, 1 rRNA, and 1 tmRNA.
Genome sequencing and annotation revealed the presence of lignin-degrading enzyme-coding genes.
Further functional annotation using the COG and KEGG databases identified various genes and metabolic
pathways associated with biofilm formation. These findings suggest that Bacillus strain PPSBB_11
possesses significant potential for the decolourisation and depolymerization of KL.

Keywords: Pulp-paper industry; Kraft Lignin; Whole Genome Sequencing; Decolourisation; Biofilm
formation
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Molecular characterization of Chitinase Operon of Bacillus pumilus
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Abstract

Bacillus pumilus SG2, isolated from a high-salinity marsh in Iran, secretes two family 18 chitinases—ChiS
and ChiL—under catabolite repression control and exhibits potent antifungal and antibacterial activities. In
the first report, Ghasemi et al. (2011) cloned the mature chiS and chiL genes (minus their Sec-pathway
signal peptides) into pQE-30, heterologously expressed them in Escherichia coli M15, and purified the
Hise-tagged proteins by Ni-NTA chromatography. ChiS (75 kDa) displayed optimal activity at pH 6.0 and
50 °C, while ChiL (64 kDa) was best at pH 6.5 and 40 °C. Both enzymes hydrolyzed colloidal chitin, but
only ChiS exhibited lysozyme activity, degrading bacterial peptidoglycan (e.g., Xanthomonas spp.) and
showing broad antifungal action against Fusarium graminearum, Rhizoctonia solani, Magnaporthe grisea,
Sclerotinia sclerotiorum, Trichoderma reesei, Botrytis cinerea, and Bipolaris sp. . Structural homology
modeling revealed ChiS’s GH-18 catalytic domain aligns closely (~83% similarity) with B. circulans
ChiAl, including conserved Glu/Asp catalytic residues.

Ahmadian et al. (2007) first characterized SG2’s secretome in colloidal-chitin-induced cultures, identifying
two secreted bands (~63 and 74 kDa) by SDS-PAGE and MS/MS as ChiS and ChiL. Both are produced
only in chitin’s presence and repressed by glucose, indicating global carbon catabolite repression (CCR) .
The chiSL operon spans =5.8 kb, with chiS (696 aa) and chiL in tandem, separated by only 63 bp, suggesting
polycistronic transcription. ChiS contains an N-terminal GH-18 domain, a fibronectin III module, and a
ChtBD3 cellulose-binding domain, whereas Chil harbors GH-18 and a C-terminal ChiC domain.

Shali et al. (2011) dissected the chiSL promoter by cloning increasing 5’ truncations upstream of lacZ in a
pBS72/pUCI18 shuttle and integrating into B. subtilis. Primer extension mapped two transcription start sites
at —287 nt (distal) and —65 nt (proximal) relative to the chiS start codon. A canonical 6*A —35/-~10 motif
was present in the distal promoter, while the proximal —35 diverged from consensus. A cre sequence
(WTGNAANCGNWNNCW) located between —136 and —123 nt mediated CCR: deletion of this cre
relieved glucose repression, rendering chiSL expression constitutive.

Building on this, Morabbi-Heravi et al. (2015) developed a chitin-inducible expression system in B. subtilis
using PchiS. By testing full-length and cre-deleted promoter variants fused to lacZ, they achieved up to
1,800 Miller units of B-galactosidase activity upon chitin induction—comparable to IPTG-induced systems,
but using inexpensive chitin as inducer.

Finally, Vahed et al. (2013) used combined UV and nitrous-acid mutagenesis to generate a mutant (AV2-9)
with =30% higher chitinase activity. Sequencing the chiSL operon revealed a single G—A transition in
chil’s GH-18 catalytic domain (Gly—Glu), which when expressed in E. coli increased specific activity by
30% without altering secretion levels. The Gly—Glu substitution likely enhances substrate binding or
turnover, as supported by SDM/PoPMuSiC stability predictions and antifungal assays demonstrating
superior inhibition of F. graminearum and Bipolaris sp. .

Together, these studies elucidate SG2’s dual-chitinase system—from gene and protein structure, through
promoter regulation and biotechnological application, to strain improvement by mutagenesis—highlighting
its promise for cost-effective chitin-based biopesticides and inducible expression platforms.
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Application of polyhydroxyalkanoates polymer produced by a luminescent Vibrio: A model for
controlled release

Mansour Mashreghi !
! Department of Biology, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran
Corresponding Author: Mansour Mashreghi (mashrghi@um.ac.ir)

Abstract

Polyhydroxyalkanoates are biodegradable and biocompatible polymers that can be produced by many
bacteria. The purpose of this study is to introduce polyhydroxyalkanoate produced by a Vibrio species to
encapsulate an herbicide (Treflan) for its controlled release. The PHA polymer has been produced by the
bacteria after optimization of culture medium. The produced polymer is subjected to several analyses,
including TEM, FTIR, XRD, and H-NMR. The antioxidant activity of the polymer, as well as its
antibacterial activity against plant pathogenic bacteria, was investigated. The emulsion method was used to
produce microcapsules. FTIR and XRD analyses confirmed the combination of herbicide and polymer. FE-
SEM imaging showed that the microcapsules have a spherical shape with an approximate diameter of 1-2.5
pum. The herbicide loading rate and its encapsulation efficiency were also measured, which were 16.64%
and 66.56%, respectively. The herbicidal activity of microcapsules was investigated against two plants:
Amaranth and Setaria. The results indicated that the germination rate in both plants was reduced by 80 to
90% after using microcapsules containing herbicide. The negative effect of encapsulated herbicide on the
soil microbial population was also investigated, which indicated a less negative effect of encapsulated
herbicide compared to its free form. Based on the results of this research, the produced polymer can be
considered a suitable option for the controlled release of herbicides.

Keywords: Polyhydroxyalkanoate (PHA); luminescent Vibrio; biopolymer; microcapsule; herbicide;
controlled release
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Mechanisms and biological functions of probiotics in human health and diseases

Saeed Mirdamdi !
! Biotechnology Department of Iranian Research organization for Science and Technology (IROST),
Corresponding Author: Saeed Mirdamdi (Mirdamadi@irost.ir)
ABSTRACT

Today, understanding the mechanisms of action of probiotics has led us to produce a variety of useful
products, including postbiotic, parabiotic, phagebiotic, psychobiotic, pharmabiotic molecules and also
finally produces next generation probiotics (NGP). In the human body, more than ten times the number of
human cells, microorganisms such as bacteria, fungi, viruses, and protozoa are alive, and their total genes
is more than 100 times of the host's genes. This community which is called microbiome, by producing its
own metabolites, plays an important role in human health and disease. Therefore, any manipulation of this
community will push the balance of the body towards more health or disease. In this lecture, some examples
of the research activities carried out in the Biotechnology Department of the Iranian Research Organization
for Science and Technology (IROST) to evaluate the mechanisms of action of probiotics will be presented.
Lactic acid bacteria as starter cultures and probiotic of dairy products, screened to production of antioxidant,
anti-diabetic, anti-hypertensive, anti-Helicobacter pylori and anti- Melanogenesis bioactive compounds.
Their biological mechanism will be discussed based on the production of dairy synbiotics, postbiotics and
bioactive peptides derived from them to use in the food industries. The production of inhibitor molecules
of alpha-amylase, alpha-glucosidase, tyrosinase and anti-attachment of pathogenic bacteria to stomach and
intestinal cells are the tools of action of these useful bacteria.

Keywords: Probiotic, Postbiotic, New generation probiotics, Mechanisms
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Fermentation and Biotechnology: Innovative Pathways Toward Sustainability
Mehrdad Azin!

! Department of Biotechnology, Iranian Research Organization for Science and Technology (IROST),
Tehran, Iran.

Corresponding author: Mehrdad Azin (azin@irost.ir)

ABSTRACT

The lecture "Fermentation and Biotechnology: Innovative Pathways Toward Sustainability" discusses the
importance of fermentation as a key tool for sustainability. The first part addresses the current state of
fermentation. Fermentation is a biological process widely applied in various industries including food and
beverage, pharmaceuticals, and the production of chemical and biological materials. The significant growth
in the market for these products indicates the increasing importance of this industry, particularly in
enhancing health and producing sustainable materials.

The second part is devoted to the future outlook of fermentation. The speaker refers to two fields, precision
fermentation and synthetic biology, as novel technologies that enable the production of complex biological
compounds and reduction of carbon emissions. Biorefineries are also introduced as a third approach,
providing a sustainable solution for producing biofuels and valuable materials from biomass.

The lecture concludes with a call for international collaboration and investment in this industry, as well as
encouragement for students and researchers to take advantage of research opportunities. The speaker’s
emphasis on the role of fermentation in addressing global challenges, such as climate change and energy
security, highlights the importance of this field for a sustainable and innovative future.
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The Effect of Phage Therapy on Eukaryotic Cells and Especially the Immune System
Mahsa Soltani !, Ameneh Elikaei '

1 Department of Microbiology, Faculty of Biological Sciences, Alzahra University, Tehran, Iran

Corresponding author: Ameneh Elikaei (a.elikaei@alzahra.ac.ir)

ABSTRACT

Background: Bacteriophages, or phages, are viruses that infect bacteria specifically. More recently, with
the increased concern of antibiotic-resistant infections, phages have been proposed as an alternative
treatment to traditional antibiotics. Phage therapy utilizes the phages' normal lytic and lysogenic lifecycles
to selectively infect and kill bacterial pathogens. The interaction of phages with eukaryotic cells, and more
specifically, with immune cells has attracted much attention. This interaction can have notable effects on
immune responses, demonstrating the healing potential of phages and the risks of their use.

Objective: Investigating the complex relationships between phages, eukaryotic host cells, and the immune
system. Phage therapy effects on immune responses modulation, treatment outcomes improvement for
antibiotic-resistant bacterial infections, and pharmacokinetics analysis of phages in the human body are
examined, specifically.

Context: Phages are found in varied environments and assign a considerable portion of world genetic
diversity to themselves. They have this ability to trigger heterogeneous immune responses in mammalian
cells. Phages communicate with the immune system through pattern recognition receptors (PRRs),
triggering innate and adaptive immunity. But there is danger in the interaction, such as phages are rapidly
cleared by the immune system, and bacteria can become resistant to them. It is necessary to consider these
dynamics in order to optimize phage therapy regimens and treatment efficacy.

Conclusion: Phages play diverse roles within the immune response to bacterial infection. roles in
influencing eukaryotic systems. Understanding the complex interactions between phages, bacteria, and
eukaryotic cells is essential for exploiting their therapeutic potential and addressing the challenges posed
by antibiotic resistant infections. Continued research in this field will pave the way for innovative strategies
in phage therapy and biotechnology, ultimately benefiting human health.

Keywords: Bacteriophage, Eukaryotic cells, Immune modulation, Host-pathogen interactions, Phage
therapy
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The Combination of Nanotechnology with Bioremediation for Fast and Efficient Degradation of
Petroleum Hydrocarbons

Davood Birya!
! Department of Biotechnology, University of Isfahan, Isfahan, Iran
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ABSTRACT

Petroleum contaminations that inevitably occur in the production, transportation and refining of the crude
oil can be considered as a hazard to the environment which makes it necessary to be cleaned appropriately.
Biological technologies, including bioremediation, have been developed as efficient, cost effective and
environmentally friendly methods to address the problem. However, the slow kinetics of bioremediation in
removing the petroleum hydrocarbons contaminations has been remained as a great challenge. Nano-
structures can be employed to solve this challenge in several ways and improve the functionality of the
microorganisms in biodegradation and removal of the petroleum hydrocarbons. We have studied three main
mechanisms to intensify the bioremediation efficiency by the application of nano-structures. Firstly, the
enzymatic activity of several metallic oxide nano-particles (nanozymes) has been used to convert and
degrade the hydrocarbons to the products which can be degraded more conveniently by the microorganisms.
The second effect can be summarized in the surface activity of certain types of nano particles which
increases the hydrocarbon-aqueous phase interface area and facilitates the contact of microorganisms with
the hydrocarbons leading to a higher hydrocarbons assimilation rate by the microorganisms. Finally, surface
modified carbon nano tubes have been used as the nano-channels in the bacterial cell membrane to enhance
the hydrocarbons uptake by the cells which improves the rate of hydrocarbons removal. It can be concluded
that the synergistic mechanisms of nano-structures can help to overcome the shortcomings of
bioremediation and introduce it as a fast and efficient method for treating the petroleum contaminations.

Research Center For Natural &
Biopharmaceutical Products

'1027



mailto:d.biria@ast.ui.ac.ir

4
th th _ ©,
14" & 15 May 2025 — Isfahan, Iran Moo sce”

Congress Address:

Research Center For Natural & Biopharmaceutical Products
Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

SR GB(y yT 9 0 yg0 g &9 pw 43T Gl (YL Comn i b (659d ST gl Gl

b, 2 o9l

PR

Lms (gl aiilgs o Wigd oo ol il ] IS5 4 pls ki GVl 5 JU casi gloany]3 4o o5 ki slguSoglT
@by Sl 4 @V oy alex 1t Sleeds; Wgd GLSh (olie SO 4 cul Y 5wl STl e
@Yl Sy Ol S 0979 (2l Ll 4Bl anes g sags 0l b alilie (gl s Tanome jlaiasgs 5 450 4y (950 a8
o Lislogil 3l oolaswl .ol odile Bb aie) oyl jo moe (il SO laie 4 285 sl Sg 00 5l LU (Sooll b abilas (6l
)l 58 sleaSogll B g a3 50 |y LondlSlg S0 0,Shae 5 08 S8 (Al ol @) 4 ciliee GdSs @ Wl o
356 1 S T gl ansl 42,5 )5 dalllas 590 i3 ogil Ko by Wl s i (gl cilien S g5lus das iy
bsgi Ll B pan Jogus ol s pl o5 08 (oo oS Ly STgpuep 41525 5 o & or il 4 Colad L (308 S
gl (Rl LaS 5 5 aods b kSl cnl 5l (B (e Sudlad o g5 (oo 1) S35 s 09,5 (oo Lol g S
Vgl SeoS & Cales ;0 9 95 (oo g ) k)5 55000 528 5 iz wl B 09,50 Sldshe 5 L So 0 G Sge eles
3 g IS sl o 311 g e cledols 51 @ i Syyan JBSH ol g0 ot e ol 25 sl
S5yl ol oo 1 5 ol 0035 g i S i B s il BB a3l sl e (] o5 05 e

Trae @y 9 Sge hgy o plaie aly by opl g B0 S adi e (ool a B oW sy anl 8 ans bl Wilg 0 o9

Research Center For Natural &
Biopharmaceutical Products

'1028




% o(b
th th _ ©,
14" & 15 May 2025 — Isfahan, Iran 2 @

Congress Address:
Research Center For Natural & Biopharmaceutical Products
Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

ol .mu
=
3
\i’

\“‘f' Iranian society of

g Microbial Science & [
Technology .
& /¢ \

Cell Free and Cell-Based Protein Expression Systems for Production of Recombinant Antioxidants

Azar Shahpiri!
! Department of Biotechnology, Faculty of Biological Science and Technology, University of Isfahan, Iran
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ABSTRACT

Reactive oxygen species (ROS) play a significant role in various cellular signaling pathways. However, an
imbalance in ROS levels due to environmental stresses such as drought, salinity, chilling, metal toxicity,
UV-B radiation, and pathogen attacks can be extremely detrimental to organisms. This imbalance can lead
to lipid peroxidation, protein oxidation, nucleic acid damage, inhibition of enzymes, and the activation of
programmed cell death pathways. To combat these harmful effects, cells are equipped with an endogenous
antioxidant defense system that includes both non-enzymatic and enzymatic antioxidants. The cloning of
genes encoding enzymes involved in the thioredoxin reductase/thioredoxin system, the glutathione
reductase/glutaredoxin system, and superoxide dismutase from plants and other organisms known for their
tolerance to oxidative stress has enabled us to transfer these genes into expression hosts such as Escherichia
coli or Saccharomyces cerevisiae to produce their recombinant forms. The functional characterization of
these enzymes has led us to explore potential applications in the health, food, and feed industries, enhancing
the ability to mitigate oxidative stress and improve the resilience of various organisms. Furthermore, we
utilized cell-free protein expression as an efficient tool for expressing enzymes that are difficult to produce
in cells. The regeneration of coenzymes in the cell-free system for metabolic pathways that produce non-
enzymatic antioxidants is another aim of our research.
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Phage therapy: A New approach in the treatment of antibiotic-resistant infections
Sharareh Moghim !
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ABSTRACT

The global rise of antimicrobial resistance (AMR) has intensified the demand for innovative therapeutic
approaches. Bacteriophage (phage) therapy, which employs viruses that specifically target and lyse bacterial
pathogens, has re-emerged as a promising strategy, especially against multidrug-resistant (MDR) infections.
Phages offer high host specificity, allowing for the targeted elimination of pathogens with minimal
disruption to the commensal microbiota. Advances in genomics, molecular biology, and synthetic
engineering have enabled the development of personalized phage cocktails tailored to patient-specific
pathogens. Moreover, phage-antibiotic combination therapy has garnered increasing interest due to its
potential to enhance antibacterial efficacy, prevent resistance development, and achieve synergistic or
additive effects. Several preclinical and clinical studies have demonstrated the successful use of phage-
antibiotic regimens, particularly in cases where monotherapies have failed. Despite these encouraging
results, challenges remain, including regulatory standardization, large-scale production, and comprehensive
clinical validation. This review explores the therapeutic potential of phage therapy and phage-antibiotic
combinations in the treatment of resistant bacterial infections and highlights the critical hurdles that must
be overcome to facilitate their integration into mainstream clinical practice.

Keywords: Phage therapy, Antimicrobial resistance, combined phage-antibiotic treatment
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Developments, Challenges and Perspectives of the Uranium Ore Microbial Leaching

Parisa Tajer-Mohammad-Ghazvini !
'Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, Tehran, Iran

Corresponding author: Parisa Tajer-Mohammad-Ghazvini (ptajer@aeoi.org.ir)

ABSTRACT

Background: To ensure a safe and dependable supply of raw materials for industrial applications, it is
essential to advance technologies that facilitate the effective extraction of valuable metals from mining
deposits and tailings. With the awareness of the problems associated with traditional leaching methods, it
has become of great importance to provide simple, efficient and less polluting methods for the processing
and extraction of metals, including uranium. Therefore, the development of the uranium bioleaching
process has attracted much attention.

Objective: The purpose of this research is to review the challenges and opportunities of microbial uranium
leaching, with the intention of guiding further research efforts within the scientific community.

Results: The mesophilic acidophilic bacteria are the pioneers of the microbial leaching industry. The most
important mesophilic microorganisms involved in bioleaching belong to the genus Acidithiobacillus.
Microbial leaching is a biological process that is strongly influenced by biological, environmental, and
physicochemical factors. Understanding these factors opens up new opportunities to improve the
bioleaching rate of metals. The mechanism of mineral leaching by microorganisms is still complex. Today,
the identification of indigenous microorganisms used in bioleaching experiments has provided excellent
genetic data. These data can be used to improve bioleaching efficiency, reduce industrial costs. Future
advances in genomic studies will overcome microbial limitations.

Conclusion: The emergence of microbial leaching technologies has compensated for the shortcomings of
traditional uranium leaching technologies. However, these technologies still have great growth potential. In
the meantime, screening and identifying new leaching microbial strains with better capabilities, including
metal and salinity tolerance, will be an important area of research.

Keywords: Bacteria, Bioleaching, Metals Extraction, Uranium
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Application of gamma ray irradiation for genetic modification of microbial biocontrol agents
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ABSTRACT

Ionizing radiation such as gamma rays is produced by electromagnetic waves or particles emitted by excited
nuclei of radioactive elements like cobalt-60. These rays can directly affect DNA and cause single/double-
stranded breaks in the DNA molecule, which alters the genome. In addition, the absorption of radiation in
the treated microbial cellsl leads to an ionization process and indirect interaction of photons with atoms and
generating free radicals such as hydroxyl, which can combine with nucleic acid molecules. As a result, the
effect of irradiated rays on microorganisms is primarily based on the disruption of DNA or RNA, leading
to the prevention or destruction of cell proliferation or changes in the antagonistic properties of the
microorganisms due to the alteration of the nucleic acid molecule. The chromosome size and the ability to
repair nucleic acid damage, the dose of gamma radiation plays a crucial role in determining the
radiosensitivity of microorganisms. The use of gamma rays has been found to improve various properties
of biological agents, such as enhancing their antimicrobial activity, increasing their resilience to
environmental stressors, and promoting their ability to colonize host plants. In the biological control,
gamma rays have been used to modify the properties of Natural Biocontrol agents BCAs to improve the
diseases control progtams in agrosystems. BCAs produce only trace levels of antimicrobial compounds.
This is because they require these secondary metabolites for competitive advantage and do not overproduce
them. Microorganisms have evolved regulatory systems that allow a strain to prevent overproduction of its
metabolites. Hence, strain enhancement programmes are essential for commercial application. Several
methods have been used to increase the efficacy of microbial BCAs, the induction of genetic mutations is
one of the fastest and most effective methods for screening microorganisms and selecting strains with
antagonistic potential. The results of this method can lead to an increase in antimicrobial metabolites, host
colonization, and longer persistence in the micro-ecosystem. To improve the quality and efficiency of
biocontrol agents, it is crucial to evaluate the specific characteristics of the microorganism, such as its
radiosensitivity, its DNA repair capacity and its general metabolic activity. This approach accelerates the
natural evolutionary process, providing a broader range of biocontrol traits in a shorter timeframe. Although
the process is not entirely predictable, it has successfully led to beneficial mutations in Trichoderma (at
gamma radiation doses under 0.25 kGy), Bacillus siamensis and B. subtilis (0.5-3.0 kGy), resulting in
enhanced biocontrol properties. A beneficial feature of radiation exposure would be the ability of a
microorganism to maintain its viability and continue to function effectively after treatment, while a
detrimental feature would be increased susceptibility to DNA damage or impaired metabolic activity, which
could affect its performance. The researches conducted in Nuclear Science and Technology Research
Institute of Atomic Energy Organization of Iran revealed that gamma irradiation boosted Bacillus subtilis
secondary metabolites and disease control abilitie, Trichoderma harzianum protease activity, Streptomyces
antibiotic synthesis and Bacillus thuringiensis chitinase production.

Keywords: Micribizl biocontrol agents, gamma radiation, mutation.

PULARES 1Y
3,
i

s ling st

Research Center For Natural &
Biopharmaceutical Products

University
of Isfahan

'1035




> " l‘__,_...-" .
¥, % jranian society of
g Microbial Science & [
‘% Technology .
VS W
14" & 15 May 2025 — Isfahan, Iran %, oép :
%'bbauscw“'

Congress Address:

Research Center For Natural & Biopharmaceutical Products ! Research Center For Natural &
Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

» $1alt
#\; .mu_,‘

950 J S g Jolge (Sui) Mol 30 blEgi y b SUigh oyl

S5kt | o

PR

98 Tgs0ly yolie Sl sl ais lawgi ool ablu SIS L gudolineg iSl Zlgel Jawgs Lol ¢35 aiile o589 (slogi
28, 93 b S5 gl (KoaSs b g )l 53U DNA (55, p lositns wiilys oo g (098 (50 9oy £+ =S wiile
5 Oselids al B 4 e 05,5 ledsles 10 U Sl (nl p ogdle igd pgi Bol 50 ods s DNA J5SUse 5o sl
del slo JsSUga b Wl (o0 a5 09 (oo JemSgy0ne aiile ol SldSosly adgs g Lol b b (g9 puiitiane e iiSian
S5 lr 4 i o4 o RNA L DNA ;3 sl b ol 2 Lo uel8 )l5 S 2 (550 ol 098 Jshoo S 5SS
05 g0 sl SealS's sl JsSUge 50y s ) b oanclS g Se (SaSsSLST olss 50 i b (Jshoo ;0355 59
a3 b8 )15 S Sl (ol 55 (sotee G285 LS 950 b (g 59 5 SIS 95 sl o e 3 U155 wpg3905,5 05l
llanil gl ¢ g Sero 0 anllad ial38l aiile o Saeloms Jelse cilizeo ol domg sl LS (glag sy 5l oolil 0,00 55
SLgin 5 eSaislsm S 50 9,10 9 )l8 (e QLS 05l I8 Sl 5 (aomme sl ol Jelse 2l 5o Wil sy
oS zslans 18 LBCA ol o aslitias] 1o yiucan 51 )0 Lol U5 s LS S5ng 5 WBCA St ool (gl LS
Aegs oz 5l Gt | T 1A aailo 5l sl sle codsibie ol a4 (0B Co e (gl T oS (oo s (09,8 0o LS 5
a5l Gt el 5l aws e ojlal g G a5 WSls (ol Al Lol pendais gl pin Lo ucilE g S aisST
ol (65570 LT ()85 05 (sl S s Jlse sleidsibio (al38l (lo asliys os) cnl 1S (6,05 5l 095 sl codsslie
5 oiF & 3l S S5 sle G Wl el oad osliiul (g9, sl BCA )5 (il sl goanie o o
Wlgige Ghgy ool @l el (ST Jealty b sl ayg Sl g o 0uclS g e 6,58 (sl Lo by, (280
9 CokeS S9utr Sly 098 pleamssST o S Yk 650k 5 (b HgeliislS c5)See wo slacanlie (il a4 e
ol s DNA o5 cod)l i 4 Comslas aiile oS )lg S (ol sla Fhag (2l ey J5S Jolss LS
1y s J S Slao 5l (s gy sk 9 08 (oo o pmsi 1 (orls JulSS 8y, 0,509 cnl el mie Sl )] (090 S gulie
20 o gla ez 4 e Caibge b Lol i ity JB S 018 (al 4z ST S o L) oS Sloj 03l S 50
sKGY Yoo=e 8) 6lojo 50 Gualoghy ol g Guaiolons 5 Guabiigms Gosbesls 5 (65565 YO 5 slojo ;0) LoyosSy
et )15,See (IS 0 U5 o9 (U5 (295 L (2950 ol Sl 3 (S el 00l T 55 S elsS Soute
Sdgie cellad 1o P L DNA ol 1Kal o, o2l clas 3 a5 o 10 el o el 31 m yihe 0,Skae ol g

ol el LS ol as slo flas ool pl el (65,50 lojle sl awn (5,5L8 g pole olKimgs ;o 0ud plowl Cladss .ol

ST s Gualil g poilile LoyosSi i 5o 5lis collad sylony J5uS Ul 5 relinges Goshols sl sl codsibe

B9l (o0 Cmamiain y8 (ol jo LS adgi g s login il jo S

ik bl g 29,500 J S g Jelse i guads’ (5519

Biopharmaceutical Products

'1036




%0 A
N P
3.’3’, - ¥ % |ranian society of
P o. .- g Microbial Science &
' Technology .
0. % ‘8 '
14" & 15 May 2025 - Isfahan, Iran oo

Downstream operations for manufacturing industrial bioproducts: challenges and achievements

Reza Jalalirad!
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ABSTRACT

Following cell cultivation in bioreactor, downstream processing results in the recovery and the purification
of biosynthetic products. The host cell expressing the target biomolecule as well as the product location
(extracellular or intracellular) and physical form (soluble or insoluble) have influenced the selection of
sequence of downstream operation units. Downstream processing constitutes a critical step in
manufacturing of biomolecules such as antibiotics, hormones, antibodies, variety of vaccines and enzymes
considering product purity, cost, and environmental impact. This process includes bioseparation of cells,
cell debris, cell disruption, bioseparation of product-related and process-related impurities. Typically,
incorporation of different nonchromatographic techniques with chromatographic techniques throughout
bioprocessing leads to eliminating numerous intermediate steps and producing a commercially viable
method. However, downstream operations have always encountered serious challenges in the production
line of each particular industrial bioproduct. Here certain examples of such challenges taken place during
downstream processing steps are given and solutions and achievements for each particular case are
discussed.
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Phage cocktail reduces ciprofloxacin resistant Shigella infection by specific diminishing bacterial
invasion, intercellular inactivation in human epithelial cells and modulate the inflammation
response

Khashayar Shahin'

! Institute of Food Safety and Nutrition, Key Lab of Food Quality and Safety of Jiangsu Province-State
Key Laboratory Breeding Base, Jiangsu Academy of Agricultural Sciences, Nanjing, 210014, China

Corresponding author: Khashayar Shahin (kh.shahin@ips.ac.cn)

Abstract

Bacteriophages are a new horizon in the antibiotic resistance era. While bacteriolytic effects and bilateral
relationship of phage-bacterium is well studied, it remains poorly understood in the presence of eukaryotic
cells. We aimed to make the inactivation of Shigella by a six phages cocktail in presence of epithelial cells.
The cocktail was prepared during last years efforts and its specific highly potential have been approved in
our last publications. The effect of specific lytic phages activity on Shigella is beyond a simple bacterial
lysis. In general, Shigella invades the epithelial cells and induce intense inflammation. Then it penetrates
the cells, spreads intracellularly and cause cell damage. The results showed that in response to adding
bacteriophages, adhesion, invasion, and proliferation of Shigella to the epithelial cell significantly, in
particular, when epithelial cells were preincubated with bacteriophage prior to Shigella inoculation. The
outer membrane vesicles (OMV) produced by the lysis of Shigella were effectively neutralized due to phage
attachment to, increasing the survival rate of epithelial cells by 50%. Phage-to-bacteria ratios significantly
increased two and four folds, respectively when extracellular or intracellular populations of Shigella were
lysed, respectively. Attachment to Shigella’s type 3 secretion system (T3SS) was determined as the
mechanism behind bacteriophage-mediated attenuation of Shigella invasion to epithelial cells.
Transcriptomics showed phages successfully modulated the typical signaling pathways associated with
responses to bacteria, OMV, and expression and secretion of inflammatory cytokines. The phages fight
against ciprofloxacin resistant Shigella while having no effects on healthy gut microbiota based on
proteomics and metataxonomic approaches. All taken together, the recent research demonstrated the
interaction of phages, bacteria and eukaryotic cell deeper than before and lighted up the shadow in the field
of phage therapy.
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ABSTRACT

Background: Nanovesicles naturally derived from plants and medicinal herbs are attracting considerable
interest in the medical and pharmaceutical field due to straightforward and efficient scaling-up methods for
isolation. Plant extracellular vesicles (PEVSs) can successfully transfer their bioactive molecules cargo
between cells and organisms, creating inter-kingdom communication and contributing to diverse biological
processes, such as antimicrobial properties. Notably, Gut microbiota can absorb the plant miRNAs
encapsulated in plant EVs.

Objective: The aim of this study is an integrative analysis of PEV cargoes to uncover the molecular
mechanisms behind their antimicrobial effects.

Methods: Proteomic and miRNA profiles of extracellular vesicles from different plants were achieved by
searching literature and GEO databases. The STRING software was applied to provide a functional
biological network, which was then visualized using Cytoscape 3.7.1. The Molecular Complex Detection
(MCODE) Cytoscape plugin was used to analyze the network and find significant biological clusters.
Functional enrichment and gene ontology (GO) analysis were performed using g:profiler.

Results: The shared common proteins were associated with an antimicrobial-related process such as
“Response to oxidative stress”, “Protein folding and chaperone activity”, “Lipid metabolism and
oxidation”, and “Carotenoid and sterol metabolism”, supporting that EV from plants was expected to
positively impact on infectious disease.

Conclusion: This integrative analysis highlights the crucial roles of biocargoes in plant extracellular
vesicles in antimicrobial defense. These insights could lead to innovative approaches for reshaping the
natural microbiota to treat various diseases.

Keywords: Plant nanovesicles, Mechanism, Chaperone, Bioactive compounds
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ABSTRACT
Background: Human herpes simplex virus type 1 (HSV-1) commonly causes infections in the skin,
mucosa, and nervous system. Plant extracts are being explored as alternative therapies because they tend to
have antiviral effects with fewer side effects. Helianthus tuberosus (Jerusalem artichoke), which contains
phenolic compounds, coumarins, and sesquiterpenes, shows promise due to its antiviral and antioxidant
properties.
Objective: In the present study, the antiviral effect of Helianthus tuberosus plant extract on herpes simplex
virus type 1 was investigated.
Materials and Methods: For this purpose, methanol extract of aerial parts of H. tuberosus was prepared
by soaking in 80% methanol. The cytotoxic effect of different concentrations of the extract on Vero cells
was evaluated using the MTT method, viral titer was determined using the 50 TCID method, and the
inhibitory effect of the extract on herpes simplex virus type 1 in two extracellular stages: attachment and
intracellular; proliferation using the CPE and MTT methods. The data were analyzed with Minitab
statistical software (version 16). The 50 CC values were 60.41 and 57.142 at 48 and 72 hours, respectively.
The highest viral inhibition effect was related to the replication stage, and the best time in this stage was 48
hours with a virus inhibition rate (50IC) of 871/381 pug/ml and a SI value of 0.069. At 72 hours, the 50 IC
was 391.46 ug/ml and a SI value of 1.231. In the binding stage, the inhibitory effect of the extract on the
HSV-1 virus was observed at concentrations of 25.31-62.5-125-250 pg/ml.
Results: The results showed that the methanol extract of H.tuberosus at concentrations of 1000 pg/ml and
500 pg/ml had a lethal effect on Vero cells. The highest antiviral effect of the extract was in the viral
replication stage. Further research is needed to find the mechanism of action so that it can be used in the
manufacture of antiherpes drugs.
Conclusion: The methanolic extract of Helianthus tuberosus demonstrated significant antiviral effects
against HSV-1, particularly in the replication stage. Further research is recommended to elucidate the
mechanism of action and explore the potential of this plant as a natural antiviral agent.
Keywords: Helianthus tuberosus, Vero cell line, herpes simplex virus type 1, antiviral properties.
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ABSTRACT

Background: Inflammation is the immune system's response to harmful stimuli, such as pathogens,
damaged cells, toxic compounds, or irradiation (1). However, uncontrolled acute inflammation may become
chronic, contributing to a variety of chronic inflammatory diseases (2, 3).

Objective:  The main idea of the current study was to evaluate the anti-inflammatory activity of
Acetobacter senegalensis.

Context: into 4 groups: G1 (treated with physiological serum; negative control), G2 (treated with
Escherichia coli O55; positive control), G3 (treated with A. senegalensis; test group), G4 (treated with A.
senegalensis + E. coli; prevention group). Rats were gavaged with 10° CFU/mI of bacteria for 60 days.
Then, rats were sacrificed and biochemical and immunological studies were performed.

Results: Our results revealed that the concentration of Aspartate transaminase (AST) and Aspartate
transaminase /Alanine transaminase (AST/ALT) were increased significantly (P<0.05) in G2 treated with
E. coli. However, in group G3 there was no significant increase in AST and AST/ALT ratio. In the presence
of A. senegalensis (G4) AST and AST/ALT decreased remarkably (P<0.05). Furthermore, serum level of
urea and creatinine was elevated in G2 and reduced in G4. In addition, no significant increase in serum
level of urea and creatinine was found in group G3. Also, immunological studies on hippocampus tissue of
rats suggested that production of Tumor necrosis factor (TNF-a) was increased significantly (P<0.05) in
G2. While, in G4 rats TNF-o concentration was decreased notably (P<0.05) and there was no significant
increase in TNF-a level in group G3. Conclusion: Increased levels of AST and AST/ALT are related with
liver dysfunction. As well, increased levels of urea and creatinine are associated with kidney dysfunction.
Therefore, decreased level of AST, AST/ALT, urea, creatinine and TNF-a in the presence of A.
senegalensis confirmed its anti-inflammatory activity.

Keywords: Acetobacter senegalensis, Anti-inflammatory activity, Immune response , liver dysfunction,
Tumor necrosis factor (TNF-a)

References:

1. Rohm, T. V., Meier, D. T., Olefsky, J. M., & Donath, M. Y. (2022). Inflammation in obesity, diabetes,
and related disorders. Immunity, 55(1), 31-55.

2. Massironi, S., Vigano, C., Palermo, A., Pirola, L., Mulinacci, G., Allocca, M., ... & Danese, S. (2023).
Inflammation and malnutrition in inflammatory bowel disease. The Lancet Gastroenterology &
Hepatology, 8(6), 579-590.

3. Ma, Z., Du, B., Li, J.,, Yang, Y., & Zhu, F. (2021). An insight into anti-inflammatory activities and
inflammation related diseases of anthocyanins: A review of both in vivo and in vitro investigations.
International Journal of Molecular Sciences, 22(20), 11076.

Congress Address: e =
Research Center For Natural & Biopharmaceutical Products

Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran
ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

Research Center For Natural &
Biopharmaceutical Products

s ling st




3t.$il'. 3 Y jranian society of [/
e T g Microbial Science &
‘% Technology \

P
th th _ o,
14" & 15 May 2025 — Isfahan, Iran e, @

Oy Joo S 38 kel s gl Jsox 38 LMG 23690T pecuni/(Kiw piSbsiw] 51 oy yr —+FARYFA

VS

&

9570 (g «09l) Sor Sk L a9 e e mebd Jgm) ol Lo

PRV

' 1046

b o SlaS 5 0m comsl slashs daypily aiile pas oS e 4 (ol s Gl Sl gy ddonlin
Sl slacslon glsil a5 oanlys (rage Djg0 d Wlgi e oaits J 7S sl el wogzg (al b (1) sl STjlas gla il
AV Y) 2% yonie e

D3 il yiSgie ol 0o Edlad )y anlllas opl Lol Ban :dan

Falos, o oolatwl o)y Tl addllae (ol jo .0 plosl &y Jow 5l eolatwl L IN-VIVO asdllas G (jolaie (ol sl b9,
G3 (e Jyu8 €055 L5 L il b ooy jlowd) G2 (st J S 55805058 pyms b 00 jloud) Gl oy pundis 09,5
Sty 09)F ¢ (ol Ll il 35Tgeal |y 03 o) G g (s 09,5 8 uprnillias yi5Togtul b 00 o)
5 2bondgn Oldllas g odd 4LdS o, e X0 519 59, £+ Daw 4 5S¢0 ,o 5l 10°CFUMI clile b oo,
s plosl il (55, So3glsigenl

VT bl Guil s b bl s § (AST) jlae] il @b lowl cdale a5 slo oylis adlllas cpl 5l Jol> mbs gl
Sial33l G309 5 10 (P<0.05) by Lialsdl (s lobins jobo 4y (A5 L pu5/ b oy Jlaws) G2 40 (AST/ALT) jlicel (uil s
Cars 5 AST clale (G4 ectlfis yiSlgi jgim po i ssaliee AST/ALT e 5 AST ks po s B
G4 o g Ll G2 1o il )S g oyl ooy b 0pl g odle (P<0.05) il talS 4og b6 9b 4 AST/ALT
3l 0 Soselgigen] lalllas (puimen aids odnlive (il ,S g 0yl polie 1o (6o dre il gd 55 G3 jo g il Luals
el a3l )58 G2 4o (P<0.05) (s lobine jsbo a3 (TNF-0) 905 oo 59,50 ;9556 adgs a5 ols lis bos, cwoS g
BB o138l zm 55 G3 09,5 0 9 (P<0.05) il zals g9 bl job 4 TNF-0 clile G4 o5 5 slacs, j0 a5 Jb> o
Ais saslie T adg o g

e Gl yS g 059 zelam Sial38l aizren (el ol o ST oL, b L AST/ALT s g AST mlhaws iol38l (g o dradii
2o cudlad saims i TNF-a g il S o9l AST/ALT s AST obaws (alS ooplplo 09d oo adS olo)b 4
ROV ONEY 2 e Ly I R 151

(TNF-0) 9055 03305 55,55 ;5551 e (b sgtm] gomly e olellnd Callad e pmantllins (5,252l 103lgulS

Congress Address:

Research Center For Natural & Biopharmaceutical Products

Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran
ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

! Research Center For Natural &
J’u?/ Biopharmaceutical Products

drling stnts

0
F@nﬁ’

I




Congress Address:

Research Center For Natural & Biopharmaceutical Products
Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

14" & 15 May 2025 — Isfahan, Iran

Iranian society of
Microbial Science &
Technology

(09070718)-The Significance of Probiotics in the Transmission of Antimicrobial Resistance Genes

Bahareh Attaran'

! Department of Microbiology, Faculty of Biological Sciences, Alzahra University, Tehran, Iran

Corresponding Email: Bahareh Attaran (b.attaran@alzahra.ac,ir)

ABSTRACT

Background: Probiotics' antibiotic resistance raises significant health issues since these good bacteria can
spread antibiotic resistance genes. Especially for pathogens, the possibility of horizontal gene transfer from
probiotics to other gut bacteria is a major worry since it could lead to treatment-resistant illnesses. This
route could aggravate the worldwide issue of antibiotic resistance, hence raising hospital death and
morbidity rates.

Objective: Human antibiotic resistance is linked to animal probiotics influencing the food chain. Studies
indicate that commercial probiotic products contain antibiotic-resistance genes, therefore highlighting the
need of carefully screening probiotic strains.

Context: Recent studies have shown that certain probiotic bacteria, particularly those belonging to the
genera Lactobacillus, Bifidobacterium, Enterococcus, and Bacillus, frequently carry genes that resist
antibiotics. Mobile genetic elements help to spread antibiotic-resistant genes among different bacteria,
hence aggravating resistance issues. Common antibiotic resistance genes are the glycopeptide resistance
gene (vanE), aminoglycoside resistance genes (aadA, strA, strB), macrolide resistance genes (msrA/msrB,
erm(B)), and tetracycline resistance genes (tet(K), tet(M), tet(S), tet(W)). These genes, located on mobile
genetic elements mostly found in Lactobacillus and Bifidobacterium species, help to spread them across
other bacteria.
Current screening rules poorly handle mobile ARGs in commercial probiotics, therefore stressing the need
of genetic monitoring to lower health concerns connected to antibiotic resistance.

Keywords: Probiotics, antibiotic resistance genes, horizontal gene transfer, antibiotic resistance
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ABSTRACT

Background: Sugarcane syrup, due to its high sugar concentration and low water activity, creates an ideal
environment for the growth of osmophilic microorganisms—especially certain yeast species. Among these,
osmophilic yeasts can thrive and multiply, leading to microbial contamination. Such contamination results
in turbidity, off-flavors, and reduced shelf life, severely compromising the quality of the final product.
These quality issues render the syrup unsuitable for industrial applications, particularly in food and
beverage production, where clarity and microbial stability are critical. Therefore, identifying and
controlling the main microbial contaminants is essential to improving product stability and safety.
Objective: This study examined the herbicidal potential of Amycolatopsis lurida strain 407 siderophores
and their metabolites in two colony morphologies this study aimed to elucidate the relationship between
siderophore production and plant growth inhibition.

Methods: The study examined two colony types (red and white) of A. lurida strain 407 for herbicidal
activity under varying conditions. Both colony filtrates significantly inhibited ryegrass and redroot growth.
Siderophore production was higher in the red strain (613.4 ppm) than in the white (388.5 ppm).
Chromatographic fractions showed strong suppression of weed growth, particularly those with iron-
chelating activity. The results suggest A. lurida siderophores have strong bioherbicidal potential and could
be eco-friendly alternatives to chemical herbicides.

Conclusion: These findings indicate that siderophores from A. lurida 407 have herbicidal properties and
may serve as an environmentally sustainable alternative to chemical herbicides. This study highlights the
potential of siderophores, alone or in combination with other metabolites, to suppress weed growth and
promote sustainable agricultural practices.

Keywords: Amycolatopsis lurida, Chromatography, Siderophores
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ABSTRACT
Background: Bacteria symbiotic with marine sponges are a source of secondary metabolites.
Objective: The present study was conducted with the aim of identifying antibacterial producing isolates
from the marine sponge Haliclona sp
Methods: 15 isolates were tested against indicator bacteria by agar diffusion test. PGCM35 isolate was
further studied due to its reproducibility against most bacteria. The active compound(s) were extracted and
concentrated with dichloromethane. The effect of concentrations of 2.5 to 15 ug/ul of the concentrated
antimicrobial compound on the destruction of Staphylococcus aureus biofilm was studied and the stability
of antimicrobial activity was investigated for 15 minutes in the pH range and temperature range.
Identification of the antimicrobial compound was determined using optical absorption and chemical
reagents were used. The diameter of the growth inhibition zone of PGCM35 isolate against Bacillus subtilis
and Staphylococcus aureus was 20 mm and against Bacillus cereus was 15 mm, which showed the highest
antimicrobial effect with a minimum inhibitory concentration of 25 pg/pl. The 1C50 of the compound on
biofilm destruction was 10 pg/pl. Antimicrobial activity was 100% at temperatures of -70 to 50 degrees
Celsius, 97.77% at temperatures of 60 to 121 degrees Celsius. And at pHs of 4 and 11, 98.275% and
96.551% were observed, respectively. Using Dragendorff and Wagner reagents, color change was observed
along with the formation of a precipitate at the end of the tube, indicating the presence of alkaloid
compounds. By performing molecular tests, the PGCM35 isolate was confirmed to be Bacillus
licheniformis. The alkaloid compound produced by the symbiotic bacterium with the sponge Haliclona sp.
with antimicrobial effect on Gram-positive bacteria can be a candidate for further studies to discover new
antibacterial drugs.
Conclusion: The alkaloid compound produced by the sponge symbiotic bacterium Haliclona sp. with
antimicrobial effect on Gram-positive bacteria could be a candidate for further studies to discover new
antibacterial drugs.
Keywords: Haliclona sp, Antibacterial , sponge
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ABSTRACT

Background: Polysaccharides, particularly microbial exopolysaccharides (EPS), have garnered significant
attention due to their diverse industrial applications, including roles as thickeners, stabilizers, and bioactive
compounds in food, pharmaceuticals, and biomedicine.

Objective: The aim of this study was to produce pestalan polysaccharide in Bench-Top bioreactor system
to increase the productivity and reduce production costs of pestalan polysaccharide.

Methods: The Neopestalotiopsis sp. SKE-15 was used to produce Pestalan polysaccharide. A synthetic
culture medium containing 30 g/L glucose, 1.25 g/L KNOs, 0.05 g/L MgS0O4.7H,0, 0.05 g/L K;HPQO4, 0.05
g/L MnS04.5H,0, 0.005 g/L FeSO4 (pH~7.0) was used to produce Pestalan. Seed culture was prepared in
500-ml shake flasks containing 100 ml LB broth and incubated for 24 h at 28°C and 150 rpm. The seed
culture with final concentration of 10 % was inoculate to final synthetic production medium ina 2 L bench
top bioreactor (Biostat B Fermenter, B. Braun Company) equipped with Rushton six-blade turbine stirrer.
The fermentation process was performed at 28°C with 1 v/v.m aeration and 400 rpm agitation for 34 h.
Results: The pestalan polysaccharide obtained from Neopestalotiopsis sp. strain SKE-15 culture in baffled
flasks and lab scale condition was 3.79 g/L after 144 h cultivation. Production of pestalan in Bench-Top
bioreactor system reduced the fermentation time from 144 hours to 34 hours with 2.84 g/L polysaccharide
production. The results of this study demonstrated that production time of fermentation process in the
bioreactor is reduced more than 4 times which leads to a threefold increasing in productivity rate (from 0.02
to .06).

Conclusion: These findings suggest promising potential for reducing both production costs and time,
thereby supporting the continued advancement and application of such compounds across various
industries.

Keywords: Exopolysaccharide, Pestalan, Neopestalotiopsis sp. SKE-15, Fermentor
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ABSTRACT

Background: Actinomycetota is one of the most useful bacterial phyla in producing bioactive compounds,
which may be related to their higher genome content.

Objective: Conduct comprehensive research on actinobacterial plasmids (AP) to find their impact on
synthesis of bioactive compounds.

Methods: Genome sequences of Actinomycetota were obtained from NCBI and analyzed using
AntiSMASH on plasmid datasets, focusing on genomic organization, secondary metabolite gene (SMG)
composition, and evolutionary traits.

Results: AP categorized as specialist [SP] (>70% of their genome was allocated to a single SMG) and
generalist groups [GP] (lack such a dominant gene). The SP is found in seven actinobacteria, whereas the
GP appears in 54 actinobacteria. SPs range from 0.5-300 kb, smaller than the average AP size (579 kb). A
positive correlation (76%) exists between plasmid size and the number of SMGs. For example, 6
actinomycetotas have 12-22 SMG. In contrast, 33 AP contain only one SMG. In some cases, plasmid
genome space is dedicated to functions beyond secondary metabolite production. APs are linked to various
roles, including antibiotic synthesis, pathogenicity factors, and signaling molecules.

Conclusion: Plasmids are critical to the ecological and evolutionary success of microorganisms, serving as
hubs for secondary metabolite production.. Exploring the genomic diversity and functional roles of AP
further promises to unlock new opportunities for synthetic biology and natural product innovation.
Keywords: Actinomycetota, Actinobacterial plasmids (AP), Bioactive compounds
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ABSTRACT

Background: Aflatoxins are produced in some agricultural products by some species of Aspergillus fungi
such as Aspergillus flavus and Aspergillus parasiticus. When cows consume food contaminated with
aflatoxin B1, aflatoxin M1 is excreted into the milk. These toxins play an important role in diseases such
as liver cancer, chronic hepatitis and liver cirrhosis.

Objective: The aim of this study was to determine aflatoxin M1 content in raw and pasteurised milk in
Yazd province .

Methods: Fifty milk samples, including 30 pasteurised and 20 raw milk samples, were collected from raw
and pasteurised milk in different regions of Yazd province. After centrifugation, the supernatant, which
contained milk fat, was discarded. The lower part of the fat-free centrifuged milk was analysed by ELISA
and EuroProxima kit and the aflatoxin content was determined. The milk samples were cultured on specific
culture media and the fungal contamination was determined. The isolated fungal colonies were identified.
Results: The results showed that all samples were contaminated with aflatoxin M1. In addition, the
aflatoxin content in 38 samples (95%) was above the European standard and only 2 out of 24 pasteurised
milk samples (8.33%) had a lower level of encoded aflatoxin. The results also showed a high contamination
of the milk samples with different species of Aspergillus and Penicillium fungi such as Aspergillus flavus,
Aspergillus niger and Penicillium notatum.

Conclusion: The results indicate that more care should be taken in animal care and milk processing.
Keywords: Aflatoxin M1, Traditional milk, Industrial Milk, Yazd, Aspergillus flavus, ELISA
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ABSTRACT

Background: Foodborne diseases and contaminated food with pathogenic bacteria is one of the important
concerns of healthcare organizations in the field of safety. Conventional antibacterial techniques and agents,
in fact reduce bacterial growth in food to varying degrees. But in spite of their antibacterial features,
oncogenicity and allergy to the materials were reported in previous studies. Also, significantly, these
cleaning techniques remove all contaminants, including various (often helpful) microorganisms found
naturally in food. Bacteriophages, bacterial viruses, were shown as re-emerged and highly potentiated non-
chemical antibacterials recently. They can be appropriate candidates alternating to chemical agents and
antibiotics in bio-control of food and water bacterial contaminations.

Objective: The current study focused of bacteriophage applications in different type of foods and it has
summarized outcomes of using bacteriophages in removing or reducing different bacterial contaminations
in foods. Also, some challenges for real application of phage-based antimicrobials in future was
investigated.

Context: Based on the results, using bacteriophages in food industry can be an effective biological
approach for controlling the food and water bacterial contaminations.

Conclusion: In conclusion, the results clearly demonstrate that bacteriophages offer a promising and
effective biological strategy for managing bacterial contamination in both food and water industries. Their
specificity, safety, and ability to target harmful bacteria without affecting beneficial microflora make them
a valuable tool for enhancing food safety and public health. Integrating bacteriophage applications into
current sanitation and preservation practices could significantly reduce the risk of foodborne illnesses and
improve overall quality control in the food supply chain.

Keywords: Bacteriophage, Biosafety, Food borne pathogen, Bacteria
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ABSTRACT

Background: Acinetobacter baumannii is an opportunistic nosocomial pathogen from the Moraxellaceae
family. The rising antimicrobial resistance among this pathogen necessitates alternative therapies, such as
phage therapy using lytic bacteriophages.

Objective:  This study aimed to isolate, identify, and analyze a new lytic bacteriophage targeting
extensively drug-resistant (XDR) A. baumannii through morphological, physiological, and in vivo
evaluations.

Context:  Phage fThrA was isolated from hospital wastewater and characterized morphologically,
genetically, and functionally. Its stability at varying temperatures and pH levels, anti-biofilm activity, and
safety were assessed via whole-genome sequencing. A single dose of the phage was administered to rats
with burn wounds infected with XDR A. baumannii, and bacterial load and wound healing were monitored
over 21 days. Phage fThrA, belonging to the Myoviridae family, formed large, clear plaques with halos,
indicating strong lytic activity. It was stable at temperatures up to 80°C and pH 2, and it could inhibit and
disrupt biofilms. Genomic analysis confirmed the absence of virulence and lysogeny genes. In vivo, phage
treatment led to significant bacterial clearance, reduced inflammation, and accelerated wound healing
compared to untreated controls. Phage fThrA exhibited potent antibacterial activity against XDR A.
baumannii in a preclinical burn model. Its stability, safety, and efficacy with a single dose make it a
promising candidate for phage therapy. Further studies should focus on cytokine profiling to explore
immune responses to phage treatment.

Keywords: Bacteriophage, Nosocomial, Acinetobacter baumannii, Burn
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ABSTRACT

Background: Edible mushrooms are one of the sources of nutrition. Among them, oyster mushroom is an
edible mushroom with high antioxidant potential. Gibberellic acid is one of the plant growth hormones that
is strongly involved in a wide range of physiological activities. Currently, gibberellic acid is used
commercially to enhance the phenotypic characteristics, prematurity, and productivity of many herbal and
ornamental products.

Objective: In the present study, the effect of gibberellic acid as a plant hormone on the antioxidant activity
of the mycelium of Pleurotus florida P.Kumm. on Potato Dextrose Agar (PDA) was studied.

Methods: Gibberellic acid treatments with different concentrations (0, 3, 9 and 12 mg/L) were used. The
samples were transferred to a dark incubator at 22 °C and the treatment period was 30 days. In this study,
the activity of catalase, peroxidase and superoxide dismutase enzymes was evaluated.

Results: The results showed that the activity of catalase, peroxidase and superoxide dismutase mycelium
enzymes in media containing concentrations of gibberellic acid (3 and 9 mg/L) had a significant increase
compared to the control treatment.

Conclusion: It seems that research on the effect of gibberellic acid on the activity of antioxidant enzymes
as primary metabolites in pleurotus oysters can be valuable from a pharmacological and economic point of
view.

Keywords: Gibberellic acid, Pleurotus florida, Antioxidant, Catalase, Peroxidase and Superoxide
Dismutase
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ABSTRACT

Background: The emergence of extremely drug resistant (XDR) Escherichia coli strains constituted an
important challenge to the management of infections.

Obijective: This study aims to investigate the genetic characters of an XDR uropathogenic E. coli (UPEC)
isolate from Irag.

Methods: In the present study, an XDR isolate from Dhi Qar/Irag was investigated. The susceptibility disc
diffusion method showed this isolate is XDR. WGS was performed using the NovaSeq 6000 sequencer
(IMumina). The libraries with 2 x 150 bp paired-end were constructed. The reads were assembled de novo
using SPAdes and circular genome created by Proksee. Antibiotic resistance genes (ARGs) were predicted
by ResFinder and CARD.

Results: Genome analysis showed that 70 AMR genes including blanom, blactx-v-15, and blaoxa-1 are exist
in this isolate. This isolate belongs to ST410.

Conclusion: This study shows using of WGS can help us to discover the mechanism of antibiotic resistance
of bacteria. This could potentially enable the selection of appropriate antimicrobial medicines and enhance
patient management, thereby preventing the development and spread of drug-resistant bacteria.
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A review on infection with Nocardia asteroids in fishes, with an emphasis on Iranian fish
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ABSTRACT

Background: Various research have been performed on Nocardia infection in different fish species across
the world. The first case of fish infection with Nocardia asteroides was described in 1963 in neon tetra
(Paracheirodon innesi). In Iran, only one case of ornamental fish infection with Nocardia asteroides has
been reported.

Objective: Given that Nocardia asteroides is a zoonotic pathogen and considering the widespread use of
aquariums and the potential transmission of the disease from infected fish to human and other important
fish species, here, we review the clinical symptoms, susceptible fish species, diagnostic methods, control
measures, and treatment of this disease in fish.

Context: Nocardia asteroides is one of the species commonly associated with nocardiosis and has been
reported in humans, dogs, cats, cattle, goats, marine mammals, and fish. This disease has been observed in
marine fish such as pompano, croaker, big-eye trevally, snapper, and grouper, as well as in freshwater fish
like tilapia. Clinical signs of nocardiosis in fish include emaciation, exophthalmia, distended abdomen,
nodules in the gills, spleen, kidneys, and liver, as well as skin ulcers and nodules.

Conclusion: Nocardiosis is a chronic and threatening disease in the aquaculture industry that can lead to
economic losses. Given the higher prevalence of this disease in Asian countries and the lack of sufficient
studies on fish in Iran, further attention is needed to better understand this disease and raise public awareness
in different regions of Iran.
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(04560292)-Application of Artificial Intelligence (AI) in Microbiology and Medicine
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ABSTRACT

Background: This study examines recent advancements in artificial intelligence and molecular
microbiology, along with the integration of these two disciplines. The objective of this integration is to
transform the methodologies of research, the diagnosis of diseases, and the formulation of treatments. One
of the primary applications of artificial intelligence lies in the identification and classification of
microorganisms. Machine learning algorithms possess the capability to discern patterns within DNA data,
thereby facilitating the rapid identification of microorganisms. Furthermore, through the analysis of genetic
and metabolic data pertaining to microorganisms, artificial intelligence determines their resistance to
antibiotics, thereby assisting medical professionals in selecting suitable treatments and mitigating antibiotic
resistance. Additionally, artificial intelligence contributes to advancements in gene editing research. By
employing Al, researchers can enhance their predictions regarding genetic alterations linked to techniques
such as CRISPR-Cas9, resulting in more modifications that are accurate and diminished risks. Moreover,
Al aids in the development of new vaccines and treatments by pinpointing essential molecules needed for
vaccine formulation, thereby accelerating the process during health crises. Through the examination of
intricate microbiome data, Al enhances the understanding of their significance in human health and the
environment. Learning Al forecasts the response of microbial communities to environmental shifts and
enhances ecosystem management. The application of Al in molecular microbiology encounters challenges,
including the necessity for high-quality data and concerns relating to privacy and confidence in the
outcomes. Nevertheless, scientific and technological progress has the potential to bolster the role of Al in
advancing medical research treatments.

Methods: Researchers can improve their predictions about the genetic changes associated with methods
like CRISPR-Cas9, which allow for more precise edits and reduced risks. They can also identify key
molecules for vaccine design and help develop new treatments.

Conclusion: By analyzing complex microbiome data, artificial intelligence helps to better understand their
role in human health and the environment.

Keywords: Artificial Intelligence, CRISPR-Cas9, Gene Editing, Drug Discovery, Faster Disease Diagnosis
References:
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ABSTRACT

Background: The venom of animals contains various peptides with diverse biological applications.
Isolating of these peptides from venom is difficult and costly. Therefore, recombinant production of
peptides is a suitable alternative method for their production. The peptide MelCT is a toxin isolated from
the venom of the Iranian scorpion Mesobuthus eupeus, which has shown strong anticancer effects.
Objective: This study examines the recombinant production of this peptide in Escherichia coli.
Methods:The recombinant production of this peptide faced various challenges, including the effects of
toxicity on the bacteria and high production of inclusion bodies due to having three disulfide bonds and a
small size.

Results: In this study, high-level production and purification of the recombinant peptide were successfully

achieved in Escherichia coli.

Conclusion: The successful high-level production and purification of the recombinant peptide in
Escherichia coli can be utilized for the production of other peptides with similar complex structures.
Keywords: E. coli, MelCT, peptide, purification, recombinant

References:

1.Bogomolovas J, Simon B, Sattler M, Stier G (2009) Screening of fusion partners for high yield expression
and purifcation of bioactive viscotoxins. Protein Expr Purif 64:16-23

2. Cheng SH, Tu Y, Zhang S (2013) FOXM1 promotes glioma cells progression by up-regulating Anxal
expression. PLoS ONE 8:1-10

3.Cheng Y, Zhao J, Qiao W, Chen K (2014) Recent advances in diagnosis and treatment of gliomas using
chlorotoxinbased bioconjugates. Am J Nucl Med Mol 4:385-405

'1071




v University
of Isfahan

14" & 15 May 2025 — Isfahan, Iran

L0l 5 556 50 MEICT gty (onS o5 S 9 dlgi (g5Lw dity =Y OA-YF-

Solia laa 1072

ouS

9)l980 525 5 sty (al (siluli ol (egiie (Jumj sloo )5 L it lasin ol olgilr ) (g A
b (S5 S MEICT iy il (oo Wil ol (sl cmslin (3ol (39 oy S g 05 g, ol 5l ool a0
el 00ls lid (698 Gl wi Dl AT sl Sl ugtgl g yie o) 5l oad

Lol 428,558 gy 2 0550 (IS Lol 231 (6551 0wty (nl S g ag aslllas (pl )0 i S0m

Sl ez 5l gl Sl ile b oSasS nlo 5 Gapilse (69 s dw 3975 b oS 5 D50 @ s (al adg g,
o 9 Ol Sbdigw 2ot Ol lalyd i b aslllas (pl 3 0 axlse (o3l 3elSl YL adsi 5 6L 2 oo
Obesily Rl Bl 5o 0 il f 6l Bl (o b Geigred ol sy (nl 0 Sile iy 50 (e Sl Bl 1935
A Jolowe 56 53 Jyaze

b Sl (AL 8l 6 ST 0 VL Oliee 4 oS S s addSS 9wl addllas (nl o il

oz LSl b ploocin adsi Gl Wlh (oo (5Lt (2L 10 YL Gl a2 oS 55 St (RlST g a5 (6 S Ao

A8 eolarl 5,90 asliee

Congress Address:

Research Center For Natural & Biopharmaceutical Products

Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

Research Center For Natural &
Biopharmaceutical Products




14" & 15 May 2025 — Isfahan, Iran

Congress Address:

Research Center For Natural & Biopharmaceutical Products
Faculty of Biological Science & Technology, University of Isfahan, Isfahan, Iran

ISMIST Office:

Correspondence Office of Iranian Society of Microbial Science & Technology, Alzahra University, Tehran,

Iranian society of
Microbial Science &
Technology

(04300251)-Biological control of Ruthia mucilaginosa as an oral pathogen by Saccharomyces
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ABSTRACT

Background: Today, oral and dental diseases are one of the most common diseases in the world and
severely reduce the quality of life of affected people. Due to the increase in the prevalence of antibiotic-
resistant species, it is necessary to find alternative ways to control the pathogenic bacteria of the mouth and
teeth. Preventing the binding of oral bacteria by biological control with yeasts can greatly help in reducing
costs.

Objective: The purpose of the present study was to isolate and purify yeast and its biological control
investigation on pathogenic bacteria of the mouth and teeth.

Methods: Microbial samples were isolated from the mouth and teeth of patients referred to Isfahan
Sadoughi Hospital and their macroscopic, microscopic, biochemical and molecular characteristics were
investigated. Then the antibiogram test was performed with penicillin, vancomycin, tetracycline,
gentamicin and meropenem antibiotics. Yeast samples from Isfahan traditional bakeries were isolated,
purified and identified by molecular method. The effect of yeast biocontrol ability on pathogenic bacteria
was investigated using BHIB and PDA culture media. The isolated bacterium from the oral sample was
Ruthia mucilaginosa JBM-IAUF-1, that it’s 16S- rDNA sequence was deposited in NCBI under the
accession number of PP594918. The isolated yeast was Saccharomyces cerevisiae JBM-IAUF-5, that it’s
18S-rDNA sequence was deposited in NCBI under the accession number of PP616704. Examination of co-
cultures showed that Saccharomyces cerevisiae completely inhibited the growth of Ruthia
mucilaginosa.This study suggests that the use of yeasts, especially Saccharomyces cerevisiae, can be an
effective factor in the biological control of oral pathogenic bacteria.

Conclusion: The findings of this study demonstrate the promising potential of Saccharomyces cerevisiae
as a biological control agent against oral pathogens, specifically Ruthia mucilaginosa. The complete
inhibition observed in co-culture assays highlights yeast-based biocontrol as a viable, natural alternative to
conventional antibiotics—particularly in the face of rising antimicrobial resistance. These results pave the
way for further research into the development of yeast-derived therapeutic strategies for oral health
management.

Keywords: oral and dental diseases, Ruthia mucilaginosa, Saccharomyces cerevisiae, biological method
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ABSTRACT

Background: Polyethylene (PE) is one of the most abundant plastic with petroleum origin, which is used
in various industries. Therefore, pollutants accumulate in different water and soil environments. The ability
of microorganisms in bioremediation and removal of contaminants is a promising approach. Since 99% of
microorganisms cannot be cultured and isolated using current facilities, metagenomics techniques were
used.

Objective: We use metagenomics techniques with a functional-based approach to track efficient enzymes
in PE degradation.

Context: For this purpose, sampling was done from 2 plastic waste recycling workshops around Tehran
and Yazd desert.As a result of the gene library, 3000 clones were obtained. During searching the desired
function, in the primary screening with the model substrate (hexadecane) 760 positive clones, in the
secondary screening with the main substrate (PE nanoparticles) 250 clones, compared to the growth rate of
clones with consumption PE nanoparticles 30 positive hits and finally by enzyme assaying two key
enzymes, laccase, and Alkan hydroxylase, 6 clones selected and sequenced.

Bioinformatic analysis revealed oxidoreductase and hydroxylase enzymes which are involved in the
degradation of PE by oxidation and reduction processes.

Finally, the found enzymes can be sub-clone in a suitable host, and by mass production, in combination
with other effective enzymes, they can be used in cleaning and removing contaminants in the landfill.
Keywords: Bioremediation, Gene Library, Metagenomics, Polyethylene (PE)
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Correspondent email: pourianfarh@gmail.com

ABSTRACT

Objective: This article reviews over six years of research into the pharmacological potential of the Iranian medicinal
mushroom Lentinus tigrinus, beginning with the collection of a wild strain of this mushroom from northeastern Iran.
Context: Morphological and molecular identification using ITS markers confirmed taxonomy of the strain (NCBI
Gene Bank: MK346326.1), making it possible to be domesticated on lignocellulosic substrates to produce fruiting
bodies for reproducible research.

Resulte: Biochemical profiling revealed a rich nutritional profile, including dietary fiber, bioactive proteins, and high
total phenolic content (5.83 £ 0.08 mg GAE/g, dw). Toxicological assessments in animal models indicated low toxicity
at bioactive doses, supporting its safety for human use. A soluble protein fraction demonstrated dual anticancer and
antifungal activity, suppressing MCF-7 and PC3 cancer cell proliferation (ICso < 1,000 pug/mL) through apoptosis
induction within 6 hours and inhibiting phytopathogenic fungi. Acetone extracts exhibited potent antibacterial
activity against Bacillus cereus (MICso = 40 pg/mL), while hot-water extracts enabled green synthesis of antibacterial
silver nanoparticles (AgNPs, 5-25 nm). In addition, combining the biogenic AgNPs with the mushroom extracts
produced synergistic antibacterial effects, enhancing therapeutic potential.

Conclusion: By integrating these findings, we position L. tigrinusas a multifunctional candidate for drug
discovery and nutraceutical applications. This work highlights the critical role of conserving fungal biodiversity in
understudied regions like Iran, where species such as L. tigrinus may offer untapped resources for addressing global
health challenges.

Keywords: Lentinus tigrinus, Pharmacological potential, Strain domestication, Bioactive compounds, Green
nanotechnology, Iranian fungal biodiversity
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ABSTRACT

Background: In recent years, bacteriophages have gained attention as effective tools against multidrug-
resistant pathogens.

Objective: This study reviews the latest research advances, commercial developments, and applications of
phages.

Context: The development of genetic engineering, aided by CRISPR technology, has led to the production
of more specific and efficient phages. Additionally, genetic manipulation of phages has enabled expanded
host range, vaccine production, drug delivery, and cancer treatment. The use of artificial intelligence and
machine learning, besides assisting in whole-genome sequencing of phages and bioinformatics analyses,
can predict phage-host interactions, facilitating the development of specific phage cocktails for each
pathogen. Establishing phage banks and personalized phage therapy—where phage combinations are
customized based on the pathogen and patient’s condition—has been successful in treating resistant
infections. On the other hand, phage endolysins, which destroy resistant bacteria by degrading cell walls,
are being developed as antibiotic alternatives. The phageome, which constitutes a major portion of gut
viruses, influences host health and immunity by balancing bacterial populations. Beyond their therapeutic
roles, phage-based biosensors—enabling rapid bacterial detection due to their high specificity and
stability—are under development.

Conclusion: The use of phages and phage-derived enzymes as diagnostic and therapeutic tools has
revolutionized medicine in recent decades. By combining genetic engineering, Al-based design, and
personalized phage therapy, bacteriophages could become the next generation of intelligent and effective
weapons against superbugs and cancer.
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Psychobiotics: neurotransmitter producing probiotics
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ABSTRACT

Background: Psychobiotics are a subset of probiotics that influence central nervous system (CNS) functions and
behaviors via the gut-brain axis (GBA). These microbes have attracted increasing interest in neuroscience due to their
ability to modulate neurochemical signaling. Psychobiotic activity is largely mediated by the production or stimulation
of neurotransmitters, short-chain fatty acids (SCFASs), neurohormones, and anti-inflammatory cytokines.

Objective: The aim of this study was to screen lactic acid bacteria (LAB) for their ability to produce serotonin and
melatonin—two key neurohormones involved in mood regulation and circadian rhythms—as potential psychobiotic
candidates.

Methods: An initial screening was conducted using gene analysis of key biosynthetic enzymes and thin-layer
chromatography (TLC) for neurohormone detection. Strains that tested positive were further confirmed through gene
sequencing and high-performance liquid chromatography (HPLC) to verify serotonin and melatonin production.
Results: Several LAB strains belonging to the genera Lactobacillus and Bifidobacterium were identified as capable
of producing or promoting the synthesis of important neuroactive compounds, including GABA, serotonin, dopamine,
and melatonin. Positive strains identified through TLC and gene screening were validated via HPLC.

Conclusion: The findings highlight the psychobiotic potential of selected LAB strains capable of producing serotonin
and melatonin. These strains represent promising candidates for future research and development of probiotic-based
interventions aimed at supporting mental health and managing neurological disorders. However, more comprehensive
studies are required to confirm their therapeutic efficacy and elucidate underlying mechanisms.

Key words: Psychobiotics, Gut-brain axis, Lactic acid bacteria, Serotonin, Melatonin, Neurotransmitters,
Probiotics, HPLC, TLC
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Transforming Waste into Value-Added Products: Biorefineries for a Sustainable Future
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ABSTRACT

Currently, the production of most chemical products and fuels worldwide is based on the use of fossil fuel
resources. Given the limited reserves of these resources and their significant role in greenhouse gas
emissions, the progression of global warming, and climate change, fossil fuels are not considered
sustainable resources. On the other hand, vast amounts of industrial and agricultural waste, such as
lignocellulosic biomass, municipal solid waste (MSW), and sewage sludge, are generated each year. With
appropriate pre-treatment, these wastes can be converted into various valuable chemicals and biofuels using
biorefineries. Biorefineries are similar to traditional oil refineries but they focus on the use of renewable
resources to create a circular economy and minimize greenhouse gas emissions. Therefore, biorefineries
play a crucial role in sustainable development, energy supply, and addressing environmental challenges.

In this presentation, | will share the results of several years of research conducted by my team on the
production of valuable products from waste resources using biorefineries. Specifically, waste materials such
as lignocellulosic biomass, MSW, and excess sludge from wastewater treatment plants have been used to
produce products like butanol, ethanol, and acetone through the ABE fermentation process, as well as
microbial lipids and polysaccharides such as xanthan gum. Various methods, including pre-treatment with
dilute acid and organic solvents, have been employed, and the pre-treatment conditions have been
optimized. Moreover, other valuable by-products such as adsorbents and wound dressings have been
produced from these waste resources. The results obtained demonstrate the potential of these waste
resources for the industrial production of chemical products and biofuels through biorefineries.

Keywords: Biorefinery, Waste materials, Fermentation processes, Pretreatment, Butanol, Xanthan gum,
Lignocellulosic biomass
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Bacteriophages: Past, Present and Future
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ABSTRACT

Bacteriophages, or phages, have had a fascinating journey from early discovery to modern applications and
potential future breakthroughs. Bacteriophages were first discovered independently by Frederick Twort
(1915) and Félix d’Hérelle (1917). Early phage therapy showed promise, particularly in Eastern Europe
and the former Soviet Union. However, the rise of antibiotics in the mid-20th century led to a decline in
phage therapy in Western medicine. Challenges included limited understanding of phage biology, poor
standardization, and inconsistent clinical results.

In present, there is renewed interest in phages because of antibiotic resistance. Advances in molecular
biology, genomics, and biotechnology have improved the isolation, characterization, and engineering of
bacteriophages. Compassionate use cases and small clinical trials have demonstrated efficacy against multi-
drug resistant (MDR) pathogens. Phage therapy is being actively researched, with some experimental
treatments already used for multidrug-resistant infections such as chronic wound infections, cystic fibrosis,
infected burn wounds and digestive tract infections. Phage therapy isn't limited to medical treatments; it has
several other applications such as agriculture that phages are used to control bacterial infections in crops and
livestock, reducing the need for chemical pesticides and antibiotics. In the food industry, to prevent bacterial
contamination, enhance food safety and extende shelf life. Environmental applications in wastewater
treatment to target and eliminate harmful bacteria, improving water quality. In biocontrol strategies to
manage bacterial populations in various settings for example, in aquaculture to prevent disease in fish. These
applications demonstrate the versatility of phage therapy beyond the medical field.

In this presentation, the results of several years of research conducted by my team on the isolation and
characterization of novel bacteriophages in different aspects of phage therapy mentioned above are
elucidated.

In the future, phages could revolutionize medicine. Personalized phage therapy, where specific phages are
tailored to an individual's infection, might become routine. Synthetic biology could enhance phages to be
more effective against bacteria or even deliver therapeutic genes. Beyond medicine, phages could be key
players in microbiome engineering and agriculture, helping to control bacterial populations without harming
beneficial microbes, and offering a more precise approach than broad-spectrum antibiotics. This could be
useful in gut health, wastewater treatment, and even space travel, where microbiome stability is crucial.
Regulatory challenges remain, especially in Western medicine, as phages are highly specific, requiring
personalized treatments. However, advances in synthetic biology could lead to standardized, customizable
phage therapies. Although it is unlikely that phages will ever entirely replace antibiotics, given that the
majority of antibiotics are used in agriculture and livestock, phage-based approaches could significantly
improve antibiotic stewardship from the One Health perspective.

Keywords: Bacteriophage, Phage therapy, Biocontrol
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Bioremediation of Soils Contaminated with Petroleum Compounds, from the Laboratory to

Industry

Hanif Khodavardi!

! petroleum Industry Research Institute

Abstract

Crude oil is a complex mixture of millions of different organic compounds, with the two elements carbon
and hydrogen constituting its major part. The structure and composition of crude oil from different
reservoirs vary greatly, and amounts of sulfur (from negligible to 8% by weight), nitrogen (from negligible
to 6% by weight), oxygen (from negligible to 1.8% by weight), and small amounts of metals such as nickel
and vanadium are found in D,9. One method for different crude oils is to look at the percentage of the
groups that make up the crude oil, namely aliphatic hydrocarbons, aromatics, resins, and asphaltenes, which
are separated based on their solubility in different solvents. They are called.

Currently, three general methods of cleaning up are used to remove contamination from soils contaminated
with crude oil: physical, chemical, and biological. The most common physical and chemical methods of
treating contaminated soils include collection and burial, heat treatment and oxidation or chemical
neutralization, incineration of contaminants, and sometimes of contaminated diseases. These methods are
relatively quick and effective, but very expensive and practically transfer contamination from one substrate
to another and have side effects. Biological cleaning methods are based on breaking down and decomposing
contaminant compounds and converting them into non-toxic compounds using microbial processes. The
ultimate goal of cleaning is the complete decomposition and metabolism of hydrocarbons, converting them
into biological materials, water, and carbon dioxide. Biodegradation has significant economic and
environmental benefits compared to other physical and chemical cleanup methods and has the least harm
to human health and ecosystems.

The Petroleum Industry Research Institute has started cleaning contaminated soils as one of its main
activities since 2008. For this purpose, various methods such as Bioslurry, as well as optimization of
nitrogen, phosphorus, moisture, Balking Agents and auxiliary carbon sources are initially investigated in
the laboratory. During the cleaning process, two main parameters, TPH and microbial number, were
monitored as process quality, which causes reduction and increase. After that, the Petroleum Industry
Research Institute entered field projects (as follows):

The first field project was carried out on Siri Island using the Landfarm method, during which 2 thousand
tons of contaminated soil were cleaned using this method. In the Landfarm method, aeration is carried out
through breaking and irrigation using the Cret method. The next project in the household area was carried
out using the biopile method - for the first time in Iran - during which 10 thousand tons of soil contaminated
with drilling waste were cleaned. In the biopile method, aeration is carried out by a blower inside a network
under the pile. A small project in the Gavzard area was carried out using the Passive Aeration method - for
the first time in Iran - with a volume of 300 tons. Another project was carried out on Kharg Island using the
biopile method, during which 10 thousand tons of soil with a salinity of 5% (for the first time in Iran) were
cleaned. A permanent cleaning site was built as a pilot at Mobin Petrochemical with a capacity of 100 tons
so that the aeration system could be used permanently in different rounds. A project to clean 500 tons of
soil contaminated with PAH was carried out at Ariasassol Petrochemical - for the first time in Iran.

The largest soil cleanup project in the country was carried out in the wheat-growing region with a volume
of 20,000 tons using the biopile method, and in the same region another project was successfully carried
out using the in-situ method - for the first time in Iran. An innovative project in Sabzevar to clean sludge
from product tanks using anaerobic digestion and biopile methods was also successfully carried out.
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Bioconvergence: Co-creating a Sustainable Future with Nature’s Microarchitecture

Seyed Mehdi Alavi?

! Agricultural Biotechnology Research Institute, National Institute of Genetic Engineering and
Biotechnology, Tehran, Iran

ABSTRACT

The current biological revolution, centered on concepts such as bioconvergence and co-creation with nature,
is transforming the methods of production, design, and interaction with biological systems. This article,
emphasizing the Krebs cycle of creativity (comprehensive re-creation of goods, services, and the whole of
life based on information, knowledge, technologies, and biological innovations) and the fundamental
technologies approach (based on the cycle of design, manufacture, test, and learn), examines the role of
biotechnology and microbiology in creating a sustainable future. Among the main axes discussed in this
scientific inquiry are the use of microbial biomass to produce food and non-food alternatives; Engineering
cell factories as a platform for producing valuable chemical compounds and fragrances; transitioning from
linear genetic processes to complex genetic circuits and designing entirely new metabolic pathways; the
role and thinking of design and bioart in breaking the traditional boundaries of science and creativity. This
scientific review shows how the synergy of science, design technology and art can lead to the creation of a
dynamic bioeconomy, reducing dependence on fossil resources and moving towards cyclical and
sustainable production systems.

Keywords: Bioconvergence, Krebs cycle of creativity, fundamental technologies approach, microbial

biomass, bioeconomy.
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