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PRESENTATION
Oral presentation

PERCENTAGE OF PARTICIPATION
More than 50 % of paper are presented by participants from maintained countries.
18 papers from Turkey and 32 paper from other countries.

Members of the organizing committees of the conference perform their duties with an

"official assignment letter""
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Kongre Baglant1 Linki :
Join Zoom Meeting
https://us06web.zoom.us/j/88571518350?pwd=fOYazCWBmbAiWrHygjKSjkbbSvotfd.1
Meeting ID: 885 7151 8350

Passcode: 202224
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ONEMLI ACIKLAMA (Liitfen okuyunuz)

e ZOOM baglantist i¢in yukarida verilen baglantiy1 veya yine yukarida verilen giris bilgilerini
kullanabilirsiniz.

e Oturum icerisinde en KIDEMLI olan moderator olarak secilir. Moderatoriin oturum diizenini
gozetmesi, akademisyen adaylarim yonlendirmesi beklenmektedir.

e  Oturuma baglanmadan 6nce Salon numaranizi adinizin 6niine asagidaki gibi ekleyiniz. Bu sayede
kongre agiliginda beklemeden oturumlarmiza gonderilebileceksiniz. Or. 5 Ahmet Ahmetoglu

Sunum siiresi 10 dakikadir. Bu siirenin asilmamasini moderatorler temin edecektir.

Sunum sonrast 5 dakikay1 gegmeyen soru-cevap, tartigma stiresi verilmektedir.

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda agik olmak zorundadir.

Sunum yapan katilimeinin kamerasi acik olmak zorundadir.

Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katihmeciya sertifika

verilmesi ve calismasinin yaymlanmasi sézkonusu olamaz.

e  Katilimci, kendi oturumda, oturum bitene kadar bulunmak zorundadir.

e Katilimcilarin kendi oturumlart disindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite sinirt nedeniyle, DINLEYICI, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.

e SADECE CALISMADA YAZAR OLARAK GECEN KiSiLER SUNUM YAPABILIR !

IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID
or Personal Link Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

Speakers must be connected to the session 10 minutes before the presentation time.

e  All congress participants can connect live and listen to all sessions.

e  During the session, your camera should be turned on at least %70 of session period

e Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

TECHNICAL INFORMATION

e  Make sure your computer has a microphone and is working.

e You should be able to use screen sharing feature in Zoom.

e  Attendance certificates will be sent to you as pdf at the end of the congress.

e  Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

e  Before you login to Zoom please indicate your name surname and hall number,

Academy Global Conferences & Journals ﬁ ‘ﬂ 'i OFL‘%[?‘L

ijasjournalcom
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ICSAS
2nd International Conference on Biology, Biochemistry and Molecular Biology

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

19 Eyliil / Sept 19, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
BIBLIOMETRIC TRENDS IN Al-BASED FORENSIC DNA é;f/tu:{;’gh::")' Fatma
MIXTURE INTERPRETATION
MSc, Sena Kadem
FROM FORENSIC GENETICS TO CLINICAL BIOMARKERS: é:f/tf{fghg:")' Fatma
ncSTR PROFILING IN BREAST CANCER
ORGAN-SPECIFIC DISTRIBUTION OF AMINO ACIiDS AND Assist. Prof. Dr. SAMED
TRACE ELEMENTS IN VERBASCUM TUNA-EKIMIl: A SIMSEK
= PHYTOCHEMICAL AND PHARMACOLOGICAL PhD Student TUGCE
c PERSPECTIVE VAROL
o
>_
cg
— = THE STRUCTURAL ANALYSIS OF MARINE PEPTIDES AND | Dog. Dr. Sibel AVUNDUK
% o INVESTIGATION OF THE BETA GLUCOSIDASE ACTIVITY Dr. Burcu OMUZBUKEN
h g OF THEIR SEQUENTIAL PEPTID FRAGMENTS Prof. Dr. Asli KACAR
< =
) ©
g LL
| a INVESTIGATION OF POLLUTION LEVELS IN Yiiksek Lisans Osrencisi
2' £ AGRICULTURAL LANDS OF MARDIN PROVINCE DUE TO Hgsesem G%DSER‘O’ encls
T - TRAFFIC AND AGRICULTURAL ACTIVITIES THROUGH Do 3]’)r ibrahim KOC
IS SOIL SAMPLING g Ur.
[a
—
(2]
<
SESELI RESINOSUM’DA (APIACEAE) ERKEK GAMETOFIT .
GELISiMI Dr. Ogr. Uyesi Hanife IRIS
DURHAM CIiHAZI KULLANILARAK GERCEKLESEN
AEROPALINOLOJIK CALISMALARIN YER ALDIGI TEZLER: | Dr. Ogr. Uyesi Hanife RIS
2000-2025 LITERATUR TARAMASI
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ICSAS 3rd INTERNATIONAL CONFERENCE ON MATHEMATIC
September 19 - 21, 2025

IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

19 Eyliil / Sept 19, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DYNAMICAL BEHAVIOR OF A DISCRETE FRACTIONAL Asst. Prof. Dr. SURE
PREDATOR-PREY SYSTEM WITH INTRASPECIFIC KoM
COMPETITION
GEOMETRIC PROPERTIES OF PARA-KENMOTSU DOC. DR. TUGBA MERT
MANIFOLDS ADMITTING -RICCI-BOURGUIGNON PROF. DR. MEHMET
SOLITONS ATCEKEN
SIGNIFICANT RESULTS ON PSEUDOPARALLEL PARA- DOC. DR. TUGBA MERT
KENMOTSU MANIFOLDS WITH RESPECT TO THE - PROF. DR. MEHMET
CURVATURE TENSOR ATCEKEN
&=
3
N N TOPSIS METHOD BASED ON HYBRID AHP-ENTROPY i:f;ingr‘gfaéﬁz” f
% § WEIGHTING IN SPHERICAL FUZZY SETS AND ITS GUNeR
- ) APPLICATION Prof. Dr. Halis AYGUN
< 7
wn o
- - MATEMATIK ALAN BECERILERININ GENEL MATEMATIK Bimgz \S(IQS;EEJ A‘QSIM
< e BASARISINI ACIKLAMADAKI ROLU: MTK VE REGRESYON | 5580 "2t
I A~ TEMELLI BiR INCELEME rol. Lr. " ansin Lguz
= BASOKCU
2
< Ravza Nur TURKDOGDU
AN ENHANCED MEREC-COPRAS METHOD BASED ON Sﬁ‘gﬁgggi .
COMPLEX SPHERICAL FUZZY SETS AND ITS APPLICATION : SI
IN HEALTHCARE Assist. Prof. Dr. Elif
GUNER
Prof. Dr. Halis AYGUN
APPROXIMATION AND DERIVATIVE PROPERTIES OF A ésosﬁﬁtrgfl'L%'I'NNAZM'YE
GENERALIZED BERNSTEIN OPERATOR: ANALYTICAL PhD Student EMINE
AND COMPUTATIONAL INVESTIGATIONS :
GUVEN
CHROMATIC ZAGREB INDEX OF ZERODIVISOR GRAPHS | | o0 o or OZGE
COLAKOGLU
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ICSAS 1st INTERNATIONAL CONFERENCE ON HISTORY
September 19 - 21, 2025

IZMIR
Meeting ID: 885 7151 8350 Passcode: 202224

19 Eyliil / Sept 19, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 The _Rolg of Islam in Fhe Middle East Policies of European Powers: Farida Allahverdiyeva
A Historical Perspective
S
N
=
£
; E 2 ANTIK DONEM SIKKELERINDE ATLET YANSILARI ggﬁgor‘ Dr. ERTAN
O =
- 3]
< £
2 2 Dog. Dr Olcay Pullukguoglu
2 (g Yapucu
< 2 3 KUCUK MENDERES HAVZASI’NDA KIRSAL ENDUSTRIYEL grt‘r’TfaDnr' Aylin U. Erdem
I = MIRAS ENVANTER VE HARITALANDIRMA : . -
> Dr Ibrahim Hamaloglu
% Dr Yasin Ozdemir
o Prof Dr Cihan Ozgiin
1 5
-» ,
TURKEY’S POSITION ON THE RESOLUTION OF THE . .
4 ARMENIA-AZERBAIJAN NAGORNO-KARABAKH I'j;"f' Sei’i“:(o"a Sevinc
CONFLICT ammad K1zt
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ICSAS
15T INTERNATIONAL CONFERENCE ON MARRIAGE AND FAMILY THERAPY

SEPTEMBER 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

19 Eyliil / Sept 19, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
PROBLEMS EXPERIENCED IN MARRIAGE ACCORDING TO o
CLIENTS AND SOLUTION SUGGESTIONS: THE ORDU Yesim GUR GOL
EXAMPLE (2018-2025)
SURDURULEBILIR EVLILIK ICIN ES SECME VE ISTEME Dog. Dr. SEZAI
SURECINDE ORUCUN ONEMI BEKDEMIR
Yiiksek Lisans Ogrencisi,
SOSYAL MEDYA VE EVLILIK ALGILARI SUMEYYE USTUN
ALKAN
MEDIATION AND COUNSELLING IN MUSLIM FAMILIES IN | o0 0o et
THE ENGLAND (THE EXAMPLE OF THE ISLAMIC SHARIA ESIT
COUNCIL)
g
< Z
z § YAPISAL AILE TERAPISI KURAMI PERSPEK TIFINDEN Yiiksek Lisans Ogrencisi,
3 = “DANGAL” FILMININ ANALIZI Kiibra UCARSU
< =
(92] <
-~ wn
- S DIJITAL BAGIMLILIK OZELINDE TIiKTOK
< & UYGULAMASININ ZAMAN YONETIMI VE ILISKi DOYUMU Doc. Dr. Sait Yildinm
T 5 ACISINDAN EVLILIKTEKI CATISMA DINAMIKLERINE g Ur.
ETKISININ INCELENMESI
MEVCUT AILE YAPISINDA YASANAN SORUNLARIN X VE Doc. Dr. Sait Yildirm
Y KUSAGI KADINLAR TARAFINDAN Lis‘;'ns Oarencisi Avan
DEGERLENDIRILMESI: AZERBAYCAN GADABAY KENTI oli S Y
ORNEGI yeva
Yiiksek Lisans Ogrencisi,
EVLILIKTE ALDATMA OLGUSU: NEDENLERI, TURLERI, VE ESIS(%I\SIN SEVDE
SONUCLARI UZERINE BIR DEGERLENDIRME Prof Br. HASAN
HUSEYIN TAYLAN
FAMILY COUNSELING and ETHICS Sr% KARAHAN COBAN,
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ICSAS
2nd International Conference on Biology, Biochemistry and Molecular Biology

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

19 Eyliil / Sept 19, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

ASSESSMENT OF AGRICULTURAL PESTS USING DNA
BARCODING

Dr. Saud Al-Mutairi

Faisal Al-Qahtani

Assoc. Prof. Dr. Noura Al-
Harbi

Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
VIRTUAL BIOLOGY LABORATORY FOR ENHANCED
STUDENT LEARNING Dr. Nurul Huda
Dr. Amirul Faizal
INTEGRATING ONLINE LABORATORIES INTO Avan Mukhtar
SECONDARY BIOLOGY EDUCATION IN KAZAKHSTAN Y .
Zhanar Bektemir
Dinara Sadykova
BIOLOGICALLY INSPIRED REACTIVE AGENT MODELING Lo
USING X-MACHINES Dimitrios Papadopoulos
Elena Nikolaidis
Yannis Christodoulou
el CRYPTOGENIC FRESHWATER FISH BIODIVERSITY IN
re BANGLADESH Dr. Md. Hasan
% Dr. Kamal Uddin
v Md. Tarek Hossain
— <
Z 3
@) 5 .
| 8 UNIFIED MODELS IN GENOME REARRANGEMENT AND Dr. Anil Kumar
< Pz SORTING PRIMITIVES IN BIOINFORMATICS Assis. Prof. Dr. Priya
- - Sharma
~ 1. . .
- [ Rohit Singh
- =
< o
T o MOLECULAR IDENTIFICATION AND DIVERSITY
S
o
(2]
(%)
<

ADVANCED MICROFLUIDIC TECHNIQUES FOR
BIOMEDICAL AND BIOHEALTH APPLICATIONS

Dr. Zahra Roudsari
Dr. Nima Etemad

EVALUATING THE EFFECTIVENESS OF
INTERPROFESSIONAL SIMULATION TRAINING ON
COLLABORATIVE SKILLS AMONG HEALTHCARE
UNDERGRADUATES

Assoc. Prof. Dr. L.
Thompson Ramirez,
Lec. N. Khamal

SUSTAINABLE POULTRY FEED FORMULATIONS BASED
ON ALTERNATIVE ENERGY SOURCES

Dr. Chinedu Okoro
Ifeanyi Nwosu
Ngozi Eze
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19 Eyliil / Sept 19, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

ICSAS
2nd International Conference on Biology, Biochemistry and Molecular Biology

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL /SALON 2
Assoc. Prof. Dr. Hiroshi Takeda

DIFFERENTIATION OF GENE EXPRESSION PROFILES IN
LIVER AND KIDNEY TISSUES OF PIGS

Assoc. Pro. Dr. Sergey
Sokolova

DECISION TREES FOR PREDICTING RISK OF MORTALITY
USING ROUTINELY COLLECTED DATA

Dr. Emily Carter
Dr. James Walker
Dr. Michael Thompson

SELENIUM LEVELS IN AGRICULTURAL SOILS AND CROPS
OF THE BALKAN REGION

Mila Stefanovic
Dragan Kovacevic

MODELING THE COMPLEX INTERACTIONS BETWEEN
miRNA DYSREGULATION AND BREAST CANCER
PROGRESSION

Dr. Neda Karimi
Assoc. Prof. Dr. Pardis
Mousavi

MODELING THE COMPLEX RELATIONSHIP BETWEEN
miRNA DYSREGULATION AND BREAST CANCER
PROGRESSION

Dr. Olufemi Adewale
Dr. Chinedu Okoro

PRELIMINARY ANALYSIS OF REAL-TIME HAND
MOVEMENT RECOGNITION FOR UPPER-LIMB
PROSTHETICS BASED ON ELECTROMYOGRAPHIC
SIGNALS

Assoc. Prof. Dr. Hiroshi
Takeda

Assist. Prof. Dr. Maria
Gonzalez

Lec. Ahmed El-Sayed
Dr. Jonathan Clarke

ADVANCED SIMULATION PLATFORM FOR MEDICAL
IMAGE FUSION AND LEARNING

Assoc. Prof. Dr. Beatriz
Oliveira,

Assis. Prof. Dr. Inés Soares,
Miguel A. Duarte

MICROFLUIDIC SYSTEMS FOR ADVANCED BIOMEDICAL
ENGINEERING APPLICATIONS

Arman Khalili

Assist. Prof. Dr. Laleh
Moradi

Lec. Sahar Nematpour
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19 Eyliil / Sept 19, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
IMPACT OF INTEGRATED REHABILITATION STRATEGIES Assoc. Prof. Dr. N
ON FUNCTIONAL RECOVERY AND FALL PREVENTION Pa adb oulbs o
FOLLOWING HIP FRACTURE SURGERY IN CLINICAL padop f llerai
PRACTICE Assis. Prof. D_r. E Kallergi
Lec. M. Vassilakis
INVESTIGATION OF OCCUPATIONAL STRESS AND ’;‘:i‘s’gi;"f' Dr. Samira
BURNOUT AMONG MEDICAL STAFF IN ANORTH AFRICAN Assist. Prof. Dr. Yacine
UNIVERSITY HOSPITAL ) T
Meddour
c THE IMPACT OF LOW-INTENSITY BALANCE EXERCISE ON Chia-Ling Huang
k) MUSCLE STRENGTH, MOBILITY, AND WELL-BEING IN Assis. Prof. Dr. Wei-Ting
g OLDER ADULTS UNDERGOING HEMODIALYSIS Lin
5 Hsin-Yu Chang
™ m Kuo-Jen Tsai
Z ©
@) =
:EI % KNOWLEDGE, ATTITUDE AND PRACTICE OF EXPECTANT Assoc. Prof. Dr. Samir Al-
%) n MOTHERS TOWARD MATERNAL HEALTH SERVICES AT Mahdi
=~ — GOVERNMENT HOSPITALS IN ADEN CITY Khaled N. Al-Saqgaf
j (@) Amal M. Al-Harazi
< G
T E CHALLENGES AND ENABLERS IN ACCESSING A .
ssoc. Prof. Dr. Putri
S CHILDHOOD IMMUNIZATION SERVICES AMONG Anindya Santoso
g UNREGISTERED MIGRANT FAMILIES IN EASTERN Mohammad Rizal Fauzi
< INDONESIA: A QUALITATIVE STUDY Lec. Siti Rahmah Hidayat
INTERDISCIPLINARY COLLABORATION IN PALLIATIVE Dr. A. Kovécs
CARE SYSTEMS ACROSS URBAN AND RURAL AREAS Lec. S. Thompson
Assis. Prof. Dr. H. Berger
EVALUATING THE PHYSIOLOGICAL AND Assoc. Prof. Dr. Leila M.
PSYCHOLOGICAL STRESSORS AND COPING MECHANISMS | Hassan
IN HEMODIALYSIS PATIENTS Reem A. Al-Farhan
Assis. Prof. Dr. Omar S.
Rahman
Lec. Nour T. Aziz
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 4
Assis. Prof. Dr. Laura Jensen,

OPTIMIZING RESOURCE ALLOCATION IN DYNAMIC
NETWORKS USING HEURISTIC METHODS

Assoc. Prof. Dr. Elena
Vasilev, Pavel Korolenko,
Dr. Matteo Ricci

DEEP LEARNING-DRIVEN ANALYSIS FOR EARLY
DETECTION OF CROP STRESS

Lec. Amina Koulibaly, Dr.
Jonathan Reese

INTELLIGENT DECISION-MAKING IN ORGANIZATIONAL
STRATEGIES USING FUZZY LOGIC

Assis. Prof. Dr. Laura
Jensen, Thomas Gruber,
Sebastian Meyer

ADAPTIVE STOCHASTIC GRADIENT METHODS FOR NON-
CONVEX OPTIMIZATION

Assoc. Prof. Dr. Emil
Dubois, Jae-Hyun Lee

COSMIC INFLATION AND THE ROLE OF QUANTUM
VACUUM FLUCTUATIONS

Lec. Amir Rahimi

EXTENDED RENYI ENTROPY AND APPLICATIONS IN
COMPLEX SYSTEMS

Assis. Prof. Dr. Carla M.
Silva,

Dr. José F. Romero, Miguel
A. Torres, Ana L.
Hernandez

EXACT ANALYTICAL SOLUTION OF THIRD ORDER
NONLINEAR DIFFERENTIAL EQUATIONS
Authors:

Assoc. Prof. Dr. Farid
Alimov,

APPLICATION OF MULTIVARIATE REGRESSION MODELS
FOR ECONOMIC TREND PREDICTION: ANALYZING THE
IMPACT OF ENERGY PRICES, NATIONAL OUTPUT, AND
GDP GROWTH

Dr. Ravi K. Menon, Assoc.
Prof. Dr. Leila Hassan, Aria
Feroz

ADVANCED SPATIAL INTERPOLATION USING
HIERARCHICAL INVERSE DISTANCE WEIGHTING FOR
COMPLEX GEOSPATIAL CLASSIFICATION

Assis. Prof. Dr. Karim Ben
Salem, Olivier Tremblay,
Prof. Dr. Marie-Claire
Dubois,

Dr. Lucien Gagnon

Academy Global Conferences & Journals

2 e =

oo ACADEMY




F
LT
S -

&

ACADEY,
Pl

www.akademikongre.org

ICSAS 3rd INTERNATIONAL CONFERENCE ON MATHEMATIC
September 19 - 21, 2025

1IZMIR
Meeting ID: 885 7151 8350 Passcode: 202224
19 Eyliil / Sept 19, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

ADVANCED FOURIER METHODS IN QUANTUM SIGNAL
PROCESSING

Liam O’Connor, Dr. Esi K.

1 Mensah, Theo van Dijk
TOPOLOGICAL ANALYSIS OF NONLINEAR DYNAMICAL
SYSTEMS
2 Haruto Nakamura, Assis.
Prof. Dr. Priya S. Nair
MATHEMATICAL FOUNDATIONS OF DEEP
REINFORCEMENT LEARNING
3 Dr. Arjun V. Reddy
k=]
S
o MESHLESS TECHNIQUES FOR 3D WAVE PROPAGATION IN
o £ COMPLEX MEDIA ) o
= 4 Prof. Dr. Farid Al-Husseini,
@) _‘—E Dr. Samir Khadem
3 4
2 E EXPLORING THE EFFECTS OF URBANIZATION ON
- . VECTOR-BORNE DISEASES: A SPATIO-TEMPORAL STUDY .
a b Assoc. Prof. Dr. Leila
< kS 5 Haddad,
I - Ahmed R. Thompson
o
2 MODELING THE INFLUENCE OF TEMPERATURE
VARIABILITY ON MONSOON PATTERNS IN EASTERN
6 INDIA Dr. Rajesh Kumar Mehra

ON THE GENERALIZATION OF SALVADORI NUMBERS IN
FORMAL POWER SERIES FIELDS

7 Wiem Gadri

A NOVEL ALGORITHM FOR SOLVING THE EXTENDED
MALFATTI PROBLEM IN NON-CONVEX TRIANGLES

8 Lec. Ching-Shuo Chiang
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Assoc. Prof. Dr. Hiroshi
ANCIENT TRADE ROUTES AND CULTURAL EXCHANGE IN | Tanaka
ASIA Prof. Dr. Priya Raghavan
Lec. Nguyen Van Long
Assoc. Prof. Dr. Aisha
IMPACT OF COLONIALISM ON SOUTHEAST ASIAN Rahman
Prof. Dr. Somchai
POLITICAL STRUCTURES .
Chaiyaporn
Dr. David Chen
> Prof. Dr. Leila Al-Mansouri
3 Assoc. Prof. Dr. Farhad
S RELIGIOUS TRANSFORMATIONS IN THE MIDDLE EAST Rezai )
£ FROM 7TH TO 15TH CENTURY Lec. Omar Khalid
©
Z <
@) ©
| e
o .
g s HISTORY OF SCIENCE AND TECHNOLOGY IN EAST ASIA Prof. Dr. Min-Joon Park
= . Assoc. Prof. Dr. Ananya
| 5 Gupta
:(l - Dr. Chen Wei
T e
a Assoc. Prof. Dr. Marat
It REVOLUTIONARY MOVEMENTS IN MODERN CENTRAL Akhmetov
2 ASIA Prof. Dr. Dilshod Rasulov
2 Lec. Gulnara Abdiyeva
ART AND ARCHITECTURE IN THE OTTOMAN EMPIRE
Prof. Dr. Leyla Hassan
Dr. Samir Al-Khalifa
Prof. Dr. Li Na
ENVIRONMENTAL HISTORY AND AGRICULTURAL Assoc. Prof. Dr. Takeshi
PRACTICES IN ANCIENT CHINA Sato
Lec. Tran Thi Hoa
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THE IMPACT OF CULTURAL BELIEFS AND TRADITIONAL
NORMS ON FAMILY THERAPY OUTCOMES IN MIDDLE Dr. Kourosh Fattahi
EASTERN SOCIETIES Samira Daryaei
INTERGENERATIONAL CONFLICTS, PARENTAL Prof. Dr. Elena Kuznetsova
EXPECTATIONS, AND STRATEGIES FOR RESOLUTION IN Igor Volkov
MARRIAGE AND FAMILY THERAPY Anastasia Morozova
THE ROLE OF EMOTIONAL INTELLIGENCE, SELF- ?jf;s'ezg‘:g Dr. Aisuluu
AWARENESS, AND COPING SKILLS IN IMPROVING Yerz%an Akhmetov
MARITAL SATISFACTION AND STABILITY Bibigul Saparova
PARENTAL STRESS, WORK-LIFE BALANCE, AND THEIR Rania Al-Masri
. IMPACT ON CHILD DEVELOPMENT AND FAMILY Omar Khalaf
g RELATIONSHIPS
o]
; pd
O -c?s ANALYZING COUPLE COMMUNICATION PATTERNS,
= ~ CONFLICT RESOLUTION TECHNIQUES, AND
< o Huda Nasser
n a THERAPEUTIC INTERVENTIONS FOR HEALTHIER
~ e RELATIONSHIPS
- o
| —
< o
I X
§ THE INFLUENCE OF RELIGIOUS BELIEFS, SPIRITUALITY, Dr. Ahmed Salah
2 AND PRACTICES ON MARITAL RELATIONSHIPS AND Dr. Laila Mostafa
FAMILY DYNAMICS Nourhan Youssef
MANAGING FINANCIAL STRESS, ECONOMIC PRESSURES,
AND RESOURCE ALLOCATION IN FAMILY SYSTEMS Dr. Hanan Al-Harbi
THROUGH MARRIAGE AND FAMILY THERAPY Lec. Dana Al-Mutairi
THE EFFECTS OF TECHNOLOGY, SOCIAL MEDIA, AND
DIGITAL COMMUNICATION ON FAMILY INTERACTIONS, Mariam Al-Nuaimi
COUPLE RELATIONSHIPS, AND THERAPEUTIC OUTCOMES | Latifa Al-Mazrouei
TRAUMA-INFORMED MARRIAGE COUNSELING: Assoc. Prof. Dr. Jad Nasser
STRATEGIES FOR SUPPORTING FAMILIES EXPERIENCING Dr. Maya Khalil
PSYCHOLOGICAL, EMOTIONAL, AND SOCIAL TRAUMA Lec. Rami Bou Saab
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE RELATIONSHIP BETWEEN DIGITALIZATION AND TAX gssu'jm Eg;i?{l
REVENUES: A FOURIER-BASED EMPIRICAL STUDY FOR s )
TURKIYE Research Assistant Seref
Can SERIN
Assessing Health Insurance Awareness and Its Correlation with ISI%Z;AEumszgiereggr?&ow
Economic Utilization Among Gujjars and Bakarwals For Seeking Monisa Qadiri
Health in Jammu and Kashmir
ASYMMETRIC SHOCKS IN INDUSTRIAL PRODUCTION AND
ECONOMIC GROWTH: AN EMPIRICAL STUDY ON TURKEY | Ogr.Gor.Dr. Atilla UNLU
WITHIN THE KALDO-STYLE APPROACH FRAMEWORK
E
1 &
p=Ti]
8
- 5 FRAGILE SYNCHRONIZATION: GLOBAL, REGIONAL AND Dr. Osr. Uvesi Ahmet
% = COUNTRY-SPECIFIC DYNAMICS OF BUSINESS CYCLE TUNcg - Uyes
2 5o FLUCTUATIONS
=
S =
=~ ]
- g Res. Assist. Dr. Ali Fuat
2' &z THE EFFECTS OF WAR ECONOMY ON THE BUDGET: THE URUS e
T 5 CASE OF THE RUSSIA-UKRAINE WAR Dr. Fadime Ayca CEYLAN
R
(=]
a
ENERJI VERGILERI VE YENILENEBILIR ENERJI ILiSKiSi: Dr. Ogr. Uyesi MURAT
TURKIYE UZERINE BIR UYGULAMA ALBAYRAK
SILVER ECONOMY PERSPECTIVE: A SECTORAL FOCUS ON | Dog. Dr. Suna Mugan
SILVER TOURISM Ertugral
TURUNCU BAYRAK PROGRAMI iLE GIDA ISRAFININ Doc. Dr. Suna Mug
AZALTILMASI VE SURDURULEBILIR TURIZM e e ean
UYGULAMALARI: “TABAGINI SEN SEC” YAKLASIMI g
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Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 2
Assoc. Prof. Dr. Giilhan SUADIYE

AN ASSESSMENT OF THE FAST MOVING CONSUMER
GOODS INDUSTRY

Doktora Ogrencisi Hakan
ERTUGRAL

EVALUATION OF BIOPLASTIC PRODUCTION PROCESSES
IN TERMS OF SUSTAINABILITY AND EFFICIENCY USING
GABI-BASED LIFE CYCLE ANALYSIS: AN
INTERDISCIPLINARY APPROACH

Chemical Engineer Hakan
Ertugral

Computer Engineer
Alaeddin Gazi Toprak

DERGIPARK’TA YAYIMLANAN SATIS YONETIMI
CALISMALARININ NIiTEL ANALIZI

Dr. Ogr. Uyesi, MUALLA
AKCADAG

TUKETICI KARAR SURECLERINDE NOROPAZARLAMANIN
ROLU: NOROFIZYOLOJIK BIR PERSPEKTIF

Ogrt. Gorv. Dr. PINAR
COSKUN

VISITOR PERCEPTIONS IN NATIONAL PARKS AND
NATURE PARKS IN ANTALYA PROVINCE: A CONTENT
ANALYSIS BASED ON TRIPADVISOR REVIEWS

Assistant Professor Hiiseyin
KELES

Lecturer Dr. Giiray
KARACIL

ARTIFICIAL INTELLIGENCE IN ADVERTISING:
PERSONALIZATION, PREDICTIVE ANALYTICS, AND
CONSUMER TRUST

PhD Candidate EYLEM
SENCAN

Al-DRIVEN MARKETING STRATEGIES: FROM CONSUMER
INSIGHTS TO SUSTAINABLE ENGAGEMENT

PhD Candidate EYLEM
SENCAN

FULL-RANGE LEADERSHIP AS A MULTIDIMENSIONAL
APPROACH: THE GLOBAL DEVELOPMENT OF THE
LITERATURE

Ogretim Gorevlisi Doktor,
YASAR SAHIN

ESG REPORTING: GLOBAL COMPLIANCE THROUGH
TURKISH SUSTAINABILITY REPORTING STANDARDS
(TSRS)

Assoc. Prof. Dr. Giilhan
SUADIYE
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
IMKAN ANLAYISININ KARSILASTIRMALI ANALIZI
(AYNULKUDAT HEMEDANI, IBN SINA VE GAZALI’NIN Riistem Haciyev
GORUSLERI DOGRULTUSUNDA)
) M TR i PP Yiiksek Lisans Ogrencisi
PLATON’DA EGITIM: BILGI, ERDEM VE DEVLET ILiSKISI NURPERI TITIZ
AN EXAMINATION OF THE RELATIONSHIP BETWEEN THE S
CONCEPTS OF SCIENCE AND IDEOLOGY Dr. Karani Kagan BADEM
=
™ :
= THE CONCEPT OF RACE IN THE CONTEXT OF THE R
o 2 RELATIONSHIP BETWEEN SCIENCE AND IDEOLOGY Dr. Karani Kagan BADEM
_| .-
5 | E
g =
- o . . o
2' a MANTIK FELSEFESININ PROBLEMLERINE YONELIK BiR Dog. Dr. Muhammet Nasih
T & COZUMLEME Ece
S
a
ANTINATALIZM: KAVRAMSAL TEMELLER, TARTHSEL Dr. Ogr. Uyesi Fegani
GELISIM VE FELSEFI ELESTIRILER BEYLER
AN EVALUATION OF HAYEK’S CONCEPT OF JUSTICE AND . .
HIS CRITIQUE OF SOCIAL JUSTICE Dog. Dr., Ferdi SELIM
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2nd INTERNATIONAL CONFERENCE ON ARCHITECTURE, LANDSCAPE ARCHITECTURE AND URBANIZM
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19 Eyliil / Sept 19, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Metehan DAY
SPATIAL CONFIGURATION TRANSFORMATION OF Dr. Ogr. Uyesi Murat
REPURPOSED TRADITIONAL HOUSES: THE CASE OF SAHIN
TRADITIONAL DWELLINGS IN ALANYA Dog. Dr. Tuba Nur OLGUN
ARCHITECTURE AND MODERN LIFE OF PEOPLE Amina Huseynova
x
< <
> g:’ DESIGNING VISITOR ROUTES IN ARCHAEOLOGICAL SITES | Dog. Dr. Gamze Fahriye
o) N AS A CONSERVATION STRATEGY PEHLIVAN
| 8
< o
w 3]
~ T
- o
|
< a THE ROLE OF URBAN LANDSCAPE PLANTS IN THE Research Assistant,
T S CONTEXT OF ECOSYSTEM RIDVAN TIK
T
Prof. Dr. Habibe ACAR
QUALITY IN URBAN SPACE AND ITS EFFECT ON QUALITY é;s%;mf' Dr. Aysel
OF LIFE Prof. Dr. Nilgiin
GUNEROGLU
Prof. Dr. Nilgiin
LANDSCAPE POTENTIAL OF PLANT TAXON IN TRABZON Srggfgf:%iti‘ée ACAR
URBAN GREEN AREAS . Dr.
Assist. Prof. Dr. Aysel
YAVUZ
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ARTIFICIAL INTELLIGENCE-SUPPORTED CREATIVE Dogent, AYSE SEZER
DRAWING APPLICATION: ArtinDraw
1
ELEKTRIK TUKETIMI VE FIYATLANDIRMA UZERINE BiR Dr. Ogretim Uyesi, Murat
YAPAY SINIR AGLARI UYGULAMASI: ABD ORNEGI KAPUSUZ
Elektrik ve Elektronik
2 Miihendisi, Enes
YILMAZER
=
2 N
=
3 wn
< (% PREDICTIVE ANALYTICS FOR DEFECT DETECTION IN Dr. Sameer Jain
f >~ 3 MANUFACTURING: A DATA-DRIVEN APPROACH USING
1 ‘i MACHINE LEARNING MODELS
= =
< g
L Q ENHANCING REGRESSION MODELING IN MATERIALS Dr. Ogretim Uyesi, Erhan
_ SCIENCE: EVALUATING SYNTHETIC DATA KAVUNCUOGLU
4 AUGMENTATION FOR MECHANICAL DISPLACEMENT
PREDICTION
DEVELOPMENT OF AN ENTERPRISE-LEVEL CHATBOT Alim Toprak Firat
Goksen Caligkan
5 Ceren Ulus
Nazli Yusufoglu
M. Fatih Akay
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2nd INTERNATIONAL CONFERENCE ON ARCHITECTURE, LANDSCAPE ARCHITECTURE AND URBANIZM
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IZMIR
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
SUSTAINABLE URBAN HOUSING DESIGN STRATEGIES Elena Markarian, Assis.
FOR RESILIENT COMMUNITIES Prof. Dr. Dimitrios
Kalogeropoulos,
Maria Fernanda Castillo,
Dr. Arvind Rathore
INTEGRATED FLOOD-RESILIENT INFRASTRUCTURE
PLANNING FOR COASTAL CITIES
Dr. Lara M. Oliveira,
Assoc. Prof. Dr. Marco
Vitali
CROSS-CULTURAL PERSPECTIVES IN MODERN URBAN
ARCHITECTURE
Joao Mendes, Assis. Prof.
Dr. Farid Aliev,
Nadira Khan
s
© S INNOVATIVE FINANCIAL MODELS FOR AFFORDABLE
— =3 HOUSING IN EMERGING ECONOMIES Dr. Timothy Adebayo,
< =] Chidera Okonkwo, Rizal
3 o> Hidayat
5 s 5
g o D ARCHITECTURAL STRATEGIES FOR CLIMATE-ADAPTIVE
- S5 PUBLIC SPACES
2' S = Manoj Patel,
T oG Dr. Hana Syafigah
o o
a
<_ RISK ASSESSMENT AND SAFETY MANAGEMENT IN
INDUSTRIAL URBAN ZONES Dr. Khaya Qonono, Assis.
Prof. Dr. Zeynep Alimova,
Paulo Ribeiro
DVANCES IN LIGHTING SIMULATION AND VISUAL fﬂsjr"e%ipro‘(' Dr. Luca
COMFORT ANALYSIS IN CONTEMPORARY .
ARCHITECTURE Mahmoud Al-Khatib
E. S. Cantrell
Sofia Petrova
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ICSAS
2nd INTERNATIONAL CONFERENCE ON ARCHITECTURE, LANDSCAPE ARCHITECTURE AND URBANIZM

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

19 Eyliil / Sept 19, 2025 / 15:30 — 17:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ELITE SUSTAINABLE URBAN DEVELOPMENT Assoc. Prof. Dr. Matteo
STRATEGIES: INTEGRATING GREEN SPACES AND SMART Ricei ’ T
INFRASTRUCTURE .
Hana Kim,
Prof. Dr. Samuel Osei
REVITALIZING HISTORIC CITY CENTERS THROUGH
CONTEMPORARY LANDSCAPE DESIGN AND COMMUNITY
ENGAGEMENT Tomasz Kowalski,
Amina Diallo
ADVANCED MATERIALS AND TECHNOLOGIES IN
MODERN ARCHITECTURE FOR ENERGY EFFICIENCY
Dr. Isabella Fernandes,
Assoc. Prof. Dr. Ahmed Al-
Mansouri
8
x BIODIVERSITY-FOCUSED URBAN PARK DESIGN:
~N S PROMOTING ECOLOGICAL CORRIDORS AND HABITAT
= 2 RESTORATION Prof. Dr. Juan Carlos
(@] [ Ramirez,
E(I = Prof. Dr. Fatima Noor
f E SMART MOBILITY AND INTEGRATED TRANSPORTATION
:II .45- PLANNING IN FUTURE CITIES Dr. Lars Svensson,
< a Mei Ling Zhao
L G
o
3
< ARCHITECTURAL RESPONSES TO CLIMATE CHANGE:
RESILIENT STRUCTURES AND FLOOD MANAGEMENT Assoc. Prof. Dr. Olga
STRATEGIES lvanova,
Dr. Rafael Martinez,
lec. Noura Al-Faraj
CULTURAL LANDSCAPES AND URBAN IDENTITY:
PRESERVATION, ADAPTATION, AND COMMUNITY . .
PARTICIPATION Anika Schreiber,
Assoc. Prof. Dr. Sahar
Mohammadi
INNOVATIVE HOUSING SOLUTIONS FOR DENSE URBAN
ENVIRONMENTS: VERTICAL GREENERY AND MULTI-USE Lucas Pereira,
SPACES Prof. Dr. Min-Joon Choi,
Assoc. Prof. Dr. Elena
Dimitrova
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3rd INTERNATIONAL CONFERENCE ON PHILOSOPHY
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[zmir

Meeting ID: 885 7151 8350 Passcode: 202224

19 Eyliil / Sept 19, 2025 / 15:30 — 17:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
THE PHILOSOPHICAL IMPLICATIONS OF ARTIFICIAL
INTELLIGENCE IN HUMAN AGENCY AND MORAL Emma Johansson
RESPONSIBILITY Dr. Hiroshi Tanaka
Isabella Moretti
EXPLORING THE INTERSECTIONS OF ENVIRONMENTAL
PHILOSOPHY AND ETHICS IN THE CONTEXT OF GLOBAL Dr. Carlos Martinez
CLIMATE CHANGE RESPONSE Assoc. Prof. Dr. Amina
Said
Fiona Campbell
PHENOMENOLOGICAL INQUIRY INTO THE NATURE OF
CONSCIOUSNESS AND SUBJECTIVE EXPERIENCE
Dr. Markus Weber
Léa Dupont
@ CRITICAL ANALYSIS OF FEMINIST PHILOSOPHY AND ITS "
™ X CHALLENGES TO TRADITIONAL METAPHYSICAL Assoc. Prof. Dr. Sofia
z 8 THEORIES Dimitriou
O O Dr. Priya Rao
- - Zara Al-Khalil
5 | £
hag = POLITICAL PHILOSOPHY AND THE ETHICS OF GLOBAL
- c JUSTICE IN AN ERA OF INCREASING INEQUALITY .
a o Dr. David Kim
< ) Amara Ndlovu
I 5 Prof. Dr. Lucia Rossi
MIND-BODY PROBLEM REVISITED: CONTEMPORARY
THEORIES IN PHILOSOPHY OF MIND AND COGNITIVE Dr. Jonathan Clarke
SCIENCE ’
RECONSIDERING THE CONCEPT OF HAPPINESS IN
CONTEMPORARY ETHICAL THEORIES AND Prof. Dr. Olivia Bennett
PSYCHOLOGICAL WELL-BEING .
Dr. Samuel Okoro
THE ROLE OF LANGUAGE IN SHAPING REALITY: ASTUDY
IN CONTEMPORARY PHILOSOPHICAL LINGUISTICS Dr. Abdullah Al-Mutairi
Assoc. Prof. Dr. Elise
Fournier
Mateo Gonzalez
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HALL / SALON 4
Assoc. Prof. Dr. Milena Popescu

FREEDOM AND COLLECTIVE RESPONSIBILITY:
PHILOSOPHICAL EXAMINATIONS OF INDIVIDUAL
AUTONOMY WITHIN SOCIAL STRUCTURES

Assoc. Prof. Dr. Tomas
Becker

prof. Dr. Lucia Fernandes
lec. Kwesi Boateng

REALITY AND PERCEPTION: ONTOLOGICAL INQUIRIES
THROUGH THE LENS OF MODERN SCIENCE AND ANCIENT
PHILOSOPHY

Assoc. Prof. Dr. Matteo
Bianchi
lec. Jonas Fitzgerald

ETHICS IN TECHNOLOGY: THE IMPACT OF ARTIFICIAL
INTELLIGENCE AND BIOTECHNOLOGICAL ADVANCES ON
MORAL VALUES

Dr. Sven Eriksson
lec. Chike Obi

TIME AND EXISTENCE: REFLECTIONS ON PAST, PRESENT,
AND FUTURE IN EXISTENTIAL PHILOSOPHY

Assoc. Prof. Dr. Sofia
Petrovic¢

prof. Dr. Kenji Saito
Dr. Diego Alvarez

LANGUAGE AND REALITY: THE ROLE OF SEMANTIC
STRUCTURES IN THOUGHT AND MEANING-MAKING

lec. Fatoumata Diop
Dr. Heinrich Wagner
Assoc. Prof. Dr. Milena
Popescu

ART AND AESTHETICS: PHILOSOPHICAL ANALYSIS OF
BEAUTY, CREATIVITY, AND SOCIETAL INFLUENCE

Prof. Dr. Ricardo Campos
Ifeoma Nwosu
Dr. Tatiana Kovalchuk

POLITICS AND JUSTICE: ANALYZING EQUALITY, RIGHTS,
AND POWER DYNAMICS IN POLITICAL PHILOSOPHY

Assoc. Prof. Dr. Emil
Novak

Dr. Charlotte Moreau
lec. Jabari Diallo

CONSCIOUSNESS AND THE PHILOSOPHY OF MIND: DEEP
INVESTIGATIONS INTO THE MIND-BODY PROBLEM,
PERCEPTION, AND SELF-AWARENESS

Dr. Priya Nair

lec. Maximilian Kriiger
Assoc. Prof. Dr. lvana
Stankovié
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THE MORAL FOUNDATIONS OF GLOBALIZATION:
ETHICAL CHALLENGES IN AN INTERCONNECTED WORLD
Giulia Bianchi
EXISTENTIAL ANXIETY AND HUMAN AGENCY:
NAVIGATING MEANING IN CONTEMPORARY LIFE
Dr. Henrik Johansen
Assoc. Prof. Dr. Freja Lund
Lars Pedersen
KNOWLEDGE AND TRUTH: EPISTEMOLOGICAL
PERSPECTIVES ON BELIEF, JUSTIFICATION, AND
EVIDENCE Prof. Dr. Amina Hassan
Dr. Omar El-Sayed
o Salma Farouk
Q
s
0 § THE PHILOSOPHY OF EMOTION: UNDERSTANDING THE
= = ROLE OF FEELINGS IN REASONING AND ETHICAL Sophie Dubois
o) = DECISION-MAKING Julien Lefevre
- 2 i
z a Camille Moreau
wn —
: o CIVIC VIRTUE AND DEMOCRATIC RESPONSIBILITY:
3 -45' PHILOSOPHICAL EXAMINATION OF CITIZENSHIP AND Alejandro Ramirez
< fut ETHICAL GOVERNANCE Valeria Torres
I o Assac. Prof. Dr. Diego
8 Morales
3
< THE CONCEPT OF IDENTITY: SELF, SOCIETY, AND THE
FLUIDITY OF PERSONAL AND CULTURAL CONSTRUCTION
Ekaterina Smirnova
SCIENCE AND MORALITY: THE INTERSECTION OF
TECHNOLOGICAL ADVANCEMENT AND ETHICAL . .
Hiroshi Nakamura
OBLIGATION A
Yuki Sato
Kenji Fujimoto
SPACE, TIME, AND COSMIC PHILOSOPHY: HUMAN
UNDERSTANDING OF THE UNIVERSE AND EXISTENTIAL
SIGNIFICANCE Chinedu Eze
Assoc. Prof. Dr. Funke
Adewale
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INNOVATIVE STRATEGIES FOR SUSTAINABLE BUSINESS Assoc. Prof. Dr
GROWTH IN EMERGING AFRICAN MARKETS ) s
1 Abdu_lr_ahmaq L_Jmar
Dr. Siti Nuraini
Lecturer Fatima Zeghichi
THE IMPACT OF DIGITAL TRANSFORMATION ON SUPPLY
ggéll(N)gsESILIENCE IN INDONESIAN MANUFACTURING Rizal Maulana .
2 Assoc. Prof. Dr. Aisha
Bensalem
Emmanuel Okoro
EFFECTIVE LEADERSHIP MODELS FOR MANAGING
fﬁ%osTrE{yORKFORCES IN TAJIKISTAN’S SERVICE Dr. Dilshod Saidov .
3 Assoc. Prof. Dr. Hening
Wulandari
o Grace Mbatha
5
Q
% CORPORATE SOCIAL RESPONSIBILITY AND ITS .. .
© > INFLUENCE ON BRAND LOYALTY IN NIGERIAN Kadija Ali
= % 4 CONSUMER MARKETS Assoc. Prof. Dr. Bambang
3 o Saputra
3 % Modupe Adebayo
2 m STRATEGIC HUMAN RESOURCE MANAGEMENT
- 5 PRACTICES TO IMPROVE EMPLOYEE RETENTION IN Amine Belkacem.
2:' - 5 ALGERIAN SMEs Indah Kusumawati
T o Assis. Prof. Dr. Tinashe
o Dzvairo
)
g THE ROLE OF ENTREPRENEURIAL FINANCE IN
<L FOSTERING INNOVATION IN AFRICAN STARTUPS Dr. Halima Oumar
6 Assis . Prof. Dr. Dewi
Handayani
Rashid Alizoda
ANALYSIS OF CONSUMER BEHAVIOR TRENDS IN
DIGITAL MARKETING CAMPAIGNS WITHIN INDONESIAN
7 | ECOMMERCE PLATFORMS Salah Eddine Belmokhtar
Adeleke Johnson
EXPLORING THE CHALLENGES AND OPPORTUNITIES OF
WOMEN ENTREPRENEURS IN TAJIKISTAN’S ECONOMY Assoc. Prof. Dr.
8 Gulchekhra Rahimi
Dr. Hendri Setiawan
Dr. Mariam Sow
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HALL / SALON 7
Dr. Yacine Mansouri
Assoc. Prof. Dr. Hariyanti Putri

INNOVATIVE RISK MANAGEMENT FRAMEWORKS FOR
FINANCIAL INSTITUTIONS IN ALGERIA

Dr. Yacine Mansouri
Assoc. Prof. Dr. Hariyanti
Putri

THE INFLUENCE OF ORGANIZATIONAL CULTURE ON
EMPLOYEE PERFORMANCE IN NIGERIAN
TELECOMMUNICATION COMPANIES

Assoc. Prof. Dr. Dwi
Anggraini

THE EFFECTIVENESS OF SUPPLY CHAIN
SUSTAINABILITY INITIATIVES IN TAJIKISTAN’S
INDUSTRIAL SECTORS

Dr. Murodjon Rasulov
Dr. Sari Dewi

Assoc. Prof. Dr. Femi
Adewale

STRATEGIC ALLIANCES AND BUSINESS PERFORMANCE
IN INDONESIAN TECHNOLOGY FIRMS

Indra Wijaya
Dr. Abderrahmane Cherifi
Dr. Nana K. Mensah

THE IMPACT OF LEADERSHIP STYLE ON
ORGANIZATIONAL CHANGE IN AFRICAN AGRIBUSINESS
COMPANIES

Dr. Jamilah Baba
Assoc. Prof. Dr. Lusiana
Putri

Prof. Dr. Idriss N’Dour

CUSTOMER SATISFACTION AND LOYALTY IN THE
CONTEXT OF NIGERIAN RETAIL INDUSTRY

Prof. Dr. Nkechi Okeke
Dr. Rini Anjani

Assis. Prof. Dr. Mahmoud
Bekhti

E-GOVERNANCE AND BUSINESS TRANSPARENCY: A
STUDY ON TAIJIKISTAN’S PUBLIC SECTOR

Dr. Shokhrukh Yuldashev
Dr. Dewi Ayu

Assoc. Prof. Dr. Oumar
Sylla
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THE ROLE OF CORPORATE GOVERNANCE IN BUSINESS
SUSTAINABILITY AMONG ALGERIAN COMPANIES

Dr. Safia Boudiaf

1 Dr. Agung Priyanto
Assoc. Prof. Dr. Kwame
Asante
STRATEGIES FOR ENHANCING INNOVATION CULTURE IN
INDONESIAN FAMILY BUSINESSES Dian Kusumaningrum
2 Dr. Amina Bourahla

SOCIAL ENTREPRENEURSHIP AND COMMUNITY
DEVELOPMENT IN AFRICAN URBAN AREAS

Dr. Maimuna Ahmed
3 Anggi Retno

Salah Jamal

THE IMPACT OF DIGITAL MARKETING ON CUSTOMER

BUYING BEHAVIOR IN TAJIKISTAN’S FMCG SECTOR Dr. Farzona Safarova
Assoc. Prof. Dr. Widya

Lestari
Dr. Tunde Balogun

INTERNATIONAL TRADE STRATEGIES FOR SMALL AND

MEDIUM ENTERPRISES IN NIGERIA Dr. Emeka Chukwu

5 Yuliana Dewi
Abderrahmane Bensaid

THE DEVELOPMENT OF BUSINESS INTELLIGENCE
SYSTEMS IN ALGERIAN MANUFACTURING INDUSTRY .
Nourredine Kabache

6 Dr. Ani Natalia
Fisayo Kehinde

HALL / SALON 8

WORKFORCE DIVERSITY AND ITS EFFECT ON
CORPORATE INNOVATION IN INDONESIAN COMPANIES Dr. Putra Hidayat
Prof. Dr. Fatima Ziani

Assoc. Prof. Dr. Ahmed Mazouz
Prof. Dr. Rebecca Mwangi

! Assoc. Prof. Dr. Samuel
Karanja
STRATEGIC PLANNING AND COMPETITIVE ADVANTAGE
IN THE AFRICAN FINANCIAL SERVICES SECTOR . .
Dr. Amina Touré
Dr. Arif Rahman
SOCIAL MEDIA STRATEGIES FOR BRAND DEVELOPMENT
IN TAJIKISTAN’S SMALL BUSINESSES
Dr. Sari Widya
Dr. Peter Okoye
THE ROLE OF CUSTOMER RELATIONSHIP MANAGEMENT
IN ENHANCING BUSINESS PERFORMANCE IN INDONESIA | Dr. Dian Anggraini
8 Assoc. Prof. Dr. Ahmed

Mazouz
Prof. Dr. Rebecca Mwangi
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Merve KURT
PROBLEMS AND RISK FACTORS FACED BY ELDERLY Riimeysa CAYLI
PEOPLE AFFECTED BY DISASTERS FROM A SOCIAL WORK | Riimeysa HAZIRLAR
PERSPECTIVE Dr. Ogr. Uyesi Isil AVSAR
ARIK
LOCAL SOLUTIONS TO THE GLOBAL CLIMATE CRISIS: Ars. Gor. SUMEYYE
THE CASE OF PAKISTAN AYDOGDU KUZUCU
BAGIMLILIKLA MUCADELEDE PSIKOSOSYAL DESTEK Opr.Gor. Abdulkadir Ilgaz
YONTEMLERI Prof.Dr. Oguzhan Zengin
g
5 DIJITAL BAGIMLILIK: PSIKOLOJIK ETKILERI VE BAS Prof.Dr. Oguzhan Zengin
= ETME STRATEJILERI Ogr.Gor. Abdulkadir Ilgaz
- £
z g
9 2 Doktora Ogrencisi Nermin
< = BIBLIOMETRIC ANALYSIS OF STUDIES ON CHILD LABOR TD‘(’)ra”Dr Sait Yildirm
et ‘'S IN THE LAST FIVE YEARS G r .
: E Prof. Dr. Senayi Dénmez
- o0
< QO
T [+
S INTT s
s EXAMINING THE EFFECT OF TEACHERS® EARTHQUAKE Sinem SENGUL
ke PREPAREDNESS ON THEIR ATTiTUDES TOWARD Doo. Dr. Sait YILDIRIM
5 EARTHQUAKES: THE IGDIR TUZLUCA EXAMPLE G- Dr
CAREER PATH MAP FOR SOCIAL WORK STUDENTS: AN fﬁﬁ.\f 8 Sudent Aslthan
EDUCATIONAL SEMINAR MODEL SUPPORTING CAREER Master’s Student Habibe
ORIENTATION AND SPECIALIZATION TANDOGAN AKAR
BREAKING THE CYCLE OF CHILD LABOR: A MARKOV Lecturer HAMDI
CHAIN ANALYSIS OF MiCROFINANCE, FAMILY SUPPORT, | AYYILDIZ
AND SOCIAL WORK INTERVENTIONS iN POVERTY Lecturer, PhD MERVE
DYNAMICS KAYA BUZKIRAN
SUCA SURUKLENEN COCUKLARA YONELIK ONLEYICI }(ngr\'(iégL?zrk]}ARTNV E
SOSYAL HiZMETTE KUSAKLARARASI YAKLASIM VE Or. Gor. HAMDI
TOPLUMSAL DAYANIKLILIK A%(\.(ILD.IZ
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9

HALL / SALON 2
Doc. Dr. Fatma ASILIOGLU

KAMUSAL YESIL ALAN KALITE KRITERLERI
KAPSAMINDA MAHALLE PARKLARININ
DEGERLENDIRILMESI iCiN NiCEL BiR YONTEM

Dog. Dr. Fatma
ASILIOGLU

Ogr. Gor. Hande ASLAN
Dr. Reva SERMET ACAR

KENTSEL YESIL ALANLARIN TERAPI BAHCESI
POTANSIYELININ DEGERLENDIRILMESI VE
HORTIKULTUREL TERAPI YAKLASIMI

Ogr. Gor. Hande ASLAN
Dog. Dr. Fatma
ASILIOGLU

Dr. Reva SERMET ACAR

MEKANIN KOLEKTIF YENIDEN URETIMi: LEFEBVRE’NIN
SEHIR HAKKI PERSPEKTIFI ILE GUNUMUZ KENT
SORUNLARI

Ars. Gor. Pinar Ozge
PARLAK

Prof. Dr. Banu Cigek
KURDOGLU

SU, BELLEK ve SURDURULEBILIRLIK: WROCLAW
HYDROPOLIS ORNEGI

Ars. Gor. Pinar Ozge
PARLAK

Prof. Dr. Banu Cigek
KURDOGLU

LANDSCAPE NARRATIVES AT THE INTERSECTION OF
PLACE AND REPRESENTATION: PEARL S. BUCK’S THE
MOTHER AND TOLSTOY’S ANNA KARENINA

Prof. Dr. SERAP YILMAZ
Res.Asst. Dr. ABDULLAH
CiGDEM

THE ROLE OF SECTIONS AND ELEVATIONS IN THE ERA OF
DIGITAL AND AI-ASSISTED DESIGN

Res.Asst. Dr. ABDULLAH
CIGDEM
Prof. Dr. SERAP YILMAZ

EFFECTS OF GREEN INITIATIVES ON AIR POLLUTION
REDUCTION IN URBAN AREAS

Res. Assist. Dr. Seyhan
SEYHAN

Prof. Dr. Elif
BAYRAMOGLU

EVALUATION OF NATURE-BASED SOLUTION PROPOSALS
IN TERMS OF URBAN SURFACE RUNOFF

Res. Assist. Dr. Seyhan
SEYHAN

Prof. Dr. Elif
BAYRAMOGLU
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HALL / SALON 3
Ars. Gor. Biisra KUTUK KURT

THE RELATIONSHIP BETWEEN JOB SATISFACTION AND
INTENTION TO LEAVE AMONG NURSES: A META-
ANALYSIS STUDY

Master’s-Prepared Nurse
Esma ASLAN SEKI

YAPAY ZEKA CAGINDA HEMSIRELIK
METAPARADIGMALARINA YENIDEN BAKIS

Ogr. Gorevlisi, OZNUR
TUGBA CELEBI
DURSUN

Dr. Ogr. Uyesi, NURDAN
YALCIN ATAR

YAPAY ZEKA TEKNOLOJILERININ HEMSIRELIK
BAKIMINA ENTEGRASYONU

Dr. Ogr. Uyesi, NURDAN
YALCIN ATAR

Opr. Gorevlisi, OZNUR
TUGBA CELEBI
DURSUN

REVIEW OF NURSING STUDIES RELATED TO HEALTH
LITERACY

Ziileyha AYKUT
Meryem YAVUZ Van
GIERSBERGEN

SCIENTIFIC MAPPING OF ARTIFICIAL INTELLIGENCE IN
NURSING: BIBLIOMETRIC ANALYSIS

Ziilleyha AYKUT
Meryem YAVUZ Van
GIERSBERGEN

THE EFFECT OF HEMSBALL ACTIVITY ON BALANCE,
KINESOPHOBIC ATTITUDE, AND FRAILTY IN OLDER
PEOPLE: A RANDOMIZED CONTROLLED TRIAL PROTOCOL

Assoc. Prof. Dr. Fatma
Zehra GENC

Assoc. Prof. Dr. Siikran
IRIBALCI

YENIDOGAN BESLENMESI VE BEYIN GELiSIMI ILiSKisSi

Ars. Gor. Biisra KUTUK
KURT

Prof. Dr. Aynur AYTEKIN
OZDEMIR

COCUKLARDA NONFARMAKOLOJIK AGRI YONETIMI:
AILE MERKEZLI BAKIM

Ars. Gor. Biisra KUTUK
KURT

Prof. Dr. Aynur AYTEKIN
OZDEMIR
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HALL / SALON 4
Dr. Ogretim Uyesi,Buket AKCAN ALTINKAYNAK

EVALUATION OF THE EXPRESSION LEVELS OF GENES
ASSOCIATED WITH SALT STRESS IN COTTON

PhD student, SHADER
ALIZADE

DEVELOPMENT OF TECHNOLOGY FOR OBTAINING DRUG
NANOPARTICLES FROM MEDICINAL PLANTS USING

Kamala Gahramanova

GREEN SYNTHESIS METHOD Ismat Ahmadov
Leyla EIman

STUDYING THE INTERACTION OF GLYCYRRHIZIN AND GALANDARLI

P53 PROTEIN FAMILY USING MOLECULAR DOCKING Dr. Gulnara Ahmad
AKVERDIEVA

MANAGEMENT OF OBESITY FROM A NUTRIGENOMIC
PERSPECTIVE: GENETIC REGULATION WITH FUNCTIONAL
COMPOUNDS

Dr. Ogretim Uyesi,Buket
AKCAN ALTINKAYNAK
Dr. Ogretim Uyesi, Yahya
ALTINKAYNAK

EFFECTS OF ZINC SULFATE NANOPARTICLES ON EPS
STRUCTURE AND GENE EXPRESSION iN
STAPHYLOCOCCUS AUREUS BIOFILMS

Research Assistant Ayse
USTUN BASKUT
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METABOLOMIC PROFILING AND BIOMARKERS
DISCOVERY IN CARDIOVASCULAR DISEASES USING
MASS SPECTROMETRY

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
REGULATION OF EPIGENETIC MODIFICATIONS IN Dewi Kartika
METABOLIC SYNDROME AND DIABETES: MECHANISTIC | ™ B8l
INSIGHTS AND THERAPEUTIC POTENTIAL : .
Dr. Olalekan Adeyemi
ADVANCES IN ENZYME KINETICS AND ALLOSTERIC Dr. Sari Widiaia
REGULATION FOR DRUG DEVELOPMENT IN INFECTIOUS : 3
Abdelhak Imene
DISEASES : :
Aisha Nnamdi
MOLECULAR MECHANISMS OF PROTEIN AGGREGATION E&Ec%r??ﬂiﬁ%ﬂ
AND ITS ROLE IN NEURODEGENERATIVE DISORDERS Sencalom
5 Dr. Chinedu Umeh
2
5—3 £ Prof. Dr. Zukh
— B B INTERACTION OF NON-CODING RNAS IN GENE lej’l dasr;év: ra
z x 2 EXPRESSION REGULATION AND CANCER BIOLOGY
O F Dr. Irfan Pratama
9 =
2 ==
) 8T
- 2 g
- x STRUCTURAL BIOLOGY OF MEMBRANE TRANSPORTERS: | Assis. Prof. Rustambek
< €0 IMPLICATIONS FOR DRUG RESISTANCE IN BACTERIA Sharipov
I T % Prof. Dr. Andini Kusuma
e
¥
‘=
w)
<

Dr. Javokhir Khodjaev
Dian Anggraini

Lila Haddad

Dr. Folashade Adeyinka

CRISPR-CAS9 APPLICATIONS IN GENOME EDITING:
CURRENT CHALLENGES AND FUTURE DIRECTIONS IN
THERAPEUTICS

Azizbek Tursunov
Assoc. Prof. Kamal Souilah

ROLE OF MITOCHONDRIAL DYSFUNCTION IN AGING AND
AGE-RELATED DISEASES: A MOLECULAR BIOLOGY
PERSPECTIVE

Assoc. Prof. Daler Hasanov
Prof. Dr. Sinta Rahmawati
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IMPACT OF TELEHEALTH IMPLEMENTATION ON Assoc. Prof. Dr. Layla
MATERNAL AND NEWBORN HEALTH OUTCOMES IN Hassan
RURAL MIDDLE EASTERN COMMUNITIES Omar Al-Najjar
Sara Al-Mutairi
STRATEGIES TO ENHANCE MENTAL HEALTH SUPPORT Dr. Fatima Suleiman
FOR PREGNANT AND POSTPARTUM WOMEN IN MIDDLE KHaIed Al-Farsi
EASTERN HEALTHCARE SETTINGS
IMPLEMENTING TELEHEALTH IN RURAL AND REMOTE
COMMUNITIES FOR PRIMARY CARE Prof. Dr. Alejandro Ruiz,
Dr. Fatima Khan, Assis.
Prof. Dr. Morten Larsen
ASSESSMENT OF PAIN MANAGEMENT PRACTICES IN Dr. Rania Khalil
= PEDIATRIC CARE UNITS ACROSS MIDDLE EASTERN v : f Mah d
< COUNTRIES ousset vlanmou
~ = Dr. Leila Mansour
Z 8 THE ROLE OF NURSES IN CHRONIC DISEASE
Rl
- < MANAGEMENT: A CROSS-COUNTRY STUDY IN THE Prof. Dr. Ahmed Farouk
Dr. Salma Nabil
< © MIDDLE EAST X
) T Prof. Dr. Dalia Karam
: -
- 5 EVALUATION OF NURSING EDUCATION CURRICULA IN
% e THE MIDDLE EAST: ALIGNMENT WITH GLOBAL Prof. Dr. Samir Abbas
e HEALTHCARE NEEDS AND CULTURAL CONTEXTS
[a
PEDIATRIC NURSING AND FAMILY-CENTERED CARE:
IMPROVING CHILDHOOD HEALTH OUTCOMES Assoc. Prof. Dr. Helena
Schmidt, Dr. Rafael Costa,
lec. Priya Sharma
EFFECTIVENESS OF COMMUNITY-BASED HEALTH Dr. Sara Nasser
PROMOTION PROGRAMS LED BY NURSES IN MIDDLE Assoc. Prof. Dr. Fadi
EASTERN URBAN AREAS Hassan
Prof. Dr. Laila Abdallah
PUBLIC HEALTH NURSING AND EPIDEMIOLOGICAL
STRATEGIES FOR INFECTIOUS DISEASE PREVENTION Prof. Dr. Nnedi Okeke,
Dr. Hye-Jin Park,
Assis. Prof. Dr. Marco
Rossi

Academy Global Conferences & Journals

2 e =

oo ACADEMY




%,

ACADEy,

LT
o

&

&

Pl

www.akademikongre.org

ICSAS
3rd INTERNATIONAL CONFERENCE ON NURSING, MIDWIFERY AND HEALTH SCIENCES

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

NUTRITIONAL INTERVENTIONS AND PATIENT
EDUCATION IN HOSPITAL SETTINGS

Dr. Abdul Rahman, Prof.
Dr. Camille Dubois, Assis.
Prof. Dr. Tomasz Kowalski

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ELDERLY CARE STRATEGIES AND CHRONIC DISEASE Assoc. Prof. Dr. Maria
MANAGEMENT IN NURSING PRACTICE : T
Fernandez,
John O’Connor, lec. Aisha
Al-Mansouri
ADVANCES IN MIDWIFERY INTERVENTIONS TO REDUCE
MATERNAL AND NEONATAL MORTALITY Prof. Dr. Lillian Mbatha,
Assis. Prof. Dr. Kenji
‘Yamamoto, Sofia Petrescu
MENTAL HEALTH NURSING: INTEGRATED APPROACHES
FOR ANXIETY AND DEPRESSION TREATMENT
Dr. Samuel Thompson,
o Assoc. Prof. Dr. Amina
-g Hassan, lec. Clara Nielsen
£
™ & CULTURAL COMPETENCY AND ITS EFFECT ON PATIENT Mona Al-Shammari
% < SATISFACTION IN MIDWIFERY SERVICES IN THE MIDDLE Assoc. Prof. Dr. Jamal
| '% EAST Ibrahim
<
2 % IMPACT OF WORKPLACE STRESS AND BURNOUT ON Assoc. Prof. Dr. Nour EI-
_ a NURSING STAFF PERFORMANCE IN MIDDLE EASTERN Din
- - HOSPITALS Basma Saleh
% o Dr. Saeed Al-Harith
o
S
7]
<

ADVANCED PRACTICES IN PAIN MANAGEMENT AND
PALLIATIVE CARE

Assoc. Prof. Dr. Ingrid
Johansen, Dr. Michael
Brown,

lec. Leila Haddad

UTILIZATION OF E-LEARNING PLATFORMS TO IMPROVE
CONTINUING PROFESSIONAL DEVELOPMENT AMONG
MIDDLE EASTERN NURSES AND MIDWIVES

Dr. Hanan Al-Muhanna
Dr. Wafa Saeed
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ICSAS
2nd INTERNATIONAL CONFERENCE ON ARCHITECTURE, LANDSCAPE ARCHITECTURE AND URBANIZM

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

9

HALL / SALON 4
Doc. Dr. Fatma ASILIOGLU

SUSTAINABLE URBAN DESIGN STRATEGIES FOR
RESILIENT CITIES IN RESPONSE TO CLIMATE CHANGE

Emily Carter
Prof. Dr. Hiroshi Tanaka

INTEGRATING GREEN INFRASTRUCTURE INTO HIGH-
DENSITY URBAN ENVIRONMENTS FOR ENHANCED
ECOLOGICAL AND SOCIAL BENEFITS

Dr. Marco Rossi
Assoc. Prof. Dr. Aisha Al-
Khalid

THE ROLE OF HISTORICAL PRESERVATION IN MODERN
URBAN PLANNING: BALANCING CULTURAL HERITAGE
WITH CONTEMPORARY DEVELOPMENT

Assis. Prof. Dr. Isabelle
Dubois

DESIGNING SMART CITIES: THE IMPACT OF
TECHNOLOGY AND DATA-DRIVEN DECISION MAKING ON
URBAN LIVING SPACES

Olivia Bennett

Dr. Wei Zhang
Assoc. Prof. Dr. Jamal
Hassan

Ricardo Silva

LANDSCAPE ARCHITECTURE FOR URBAN WELL-BEING:
PROMOTING PSYCHOLOGICAL AND PHYSICAL HEALTH
THROUGH PUBLIC SPACES

Prof. Dr. Hanna Karlsson
lec. Fatima Noor

Assoc. Prof. Dr. Samuel
Adeyemi

Dr. Miguel Herrera

ADAPTIVE REUSE OF INDUSTRIAL SPACES:
TRANSFORMING FORMER FACTORIES INTO VIBRANT
URBAN HUBS

Dr. Katarzyna Nowak
Assoc. Prof. Dr.
Mohammed Al-Farouq

URBAN MOBILITY AND PUBLIC SPACE DESIGN:
CREATING PEDESTRIAN-FRIENDLY CITIES AND
ENHANCING TRANSPORT CONNECTIVITY

lec. Laura Gonzalez
Assoc. Prof. Dr. Tarek
Mahmoud

Dr. Michael Thompson

CLIMATE-RESPONSIVE ARCHITECTURE: INTEGRATING
PASSIVE DESIGN STRATEGIES IN URBAN BUILDINGS TO
REDUCE ENERGY CONSUMPTION

Assoc. Prof. Dr. Nadia
Rahman
Prof. Dr. Johannes Bauer
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ICSAS
3rd INTERNATIONAL CONFERENCE ON SOCIAL WORK

September 19 - 21, 2025
IZMIR
Meeting ID: 885 7151 8350 Passcode: 202224
20 Eyliil / Sept 20, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

. Helena Bergstrom
Dr. Samuel Adeyemi
Maria Gonzales

THE IMPACT OF COMMUNITY-BASED INTERVENTIONS ON
1 MENTAL HEALTH OUTCOMES IN URBAN POPULATIONS

EXPLORING THE ROLE OF SOCIAL WORKERS IN

ADDRESSING DOMESTIC VIOLENCE IN MULTICULTURAL | Ahmed Al-Mutairi
2 Dr. Fiona MacLeod Ricardo
SETTINGS Fernandez

SOCIAL WORK APPROACHES TO SUPPORTING REFUGEE Noor El-Sayed
3 CHILDREN IN EDUCATIONAL ENVIRONMENTS Tomislav Novak
Dr. Lian Zhang

Dr. Aisha Khan

THE EFFECTIVENESS OF ELDERLY CARE PROGRAMS IN Prof. Dr. Jean-Pierre

4 PROMOTING SOCIAL INCLUSION AND WELL-BEING
© Leblanc
Lo c q>')
prd § [
9 S g
2 e ADDRESSING SUBSTANCE ABUSE THROUGH HOLISTIC Or. Lavia Hassan
5 Bl 5 SOCIAL WORK INTERVENTIONS -Lay .
= = O Prof. Dr. Carlos Rivera
3 |3z
< = 0
T 0%s
= THE ROLE OF SOCIAL WORK IN COMBATING YOUTH
6 HOMELESSNESS IN MAJOR CITIES Dr. Keiko Tanaka
Daniel Mwangi
INTEGRATING TECHNOLOGY IN SOCIAL WORK Anika Johansson
7 PRACTICES FOR REMOTE COMMUNITIES vl
SOCIAL WORK STRATEGIES FOR PROMOTING MENTAL g‘:f]?ﬁ;mf' Dr. Abdul
8 HEALTH IN POST-CONFLICT SOCIETIES .
Dr. Sofia Marques
Tom Havers
THE INFLUENCE OF CULTURAL COMPETENCY TRAINING
9 ON SOCIAL WORK EFFECTIVENESS Dr. Chandra lyer

Prof. Dr. Michael O’Connor

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY



F
LT
S -

&

ACADEY,
Pl

www.akademikongre.org

ICSAS
3rd INTERNATIONAL CONFERENCE ON SOCIAL WORK

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

THE ROLE OF SOCIAL WORK IN DISASTER RESPONSE AND
EMERGENCY MANAGEMENT

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
SUPPORTING SURVIVORS OF HUMAN TRAFFICKING Fatima El-Tayeb
THROUGH INTERDISCIPLINARY SOCIAL WORK Dr. Tobias Klein
Ana Pereira
ADDRESSING FOOD INSECURITY THROUGH SOCIAL Johan Svensson
WORK INTERVENTIONS IN URBAN AND RURAL AREAS L
Lucia Ricci
THE IMPACT OF POLICY ADVOCACY ON IMPROVING Emily Thompson
CHILD WELFARE SERVICES Assoc. Prof. Dr. Jovan
Milosevic
PROMOTING GENDER EQUALITY THROUGH SOCIAL 2;'5 (’f‘cmggfrgr“‘i/ikmr
WORK INITIATIVES IN DEVELOPING COUNTRIES Horva.th T
c
2 £
5 |3
- 04 -
e T EXPLORING TRAUMA-INFORMED CARE PRACTICES IN Rachel Adams
wn < SOCIAL WORK SETTINGS H
hag S elga Lund
- g
< Z
T —
(@]

Anna Kowalski
Dr. Mateo Jimenez

SUPPORTING MENTAL HEALTH OF IMMIGRANT FAMILIES
THROUGH COMMUNITY SOCIAL WORK PROGRAMS

Dr. Nabilah Rahman

EVALUATING THE EFFECTIVENESS OF SOCIAL WORK
INTERVENTIONS IN ADDRESSING CHRONIC POVERTY

Assoc. Prof. Dr. Peter
Johansson

Sofia Ibrahim

Miguel Santos
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ICSAS
2nd INTERNATIONAL CONFERENCE ON ECONOMICS

September 19 - 21, 2025 - Izmir
Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ECONOMIC IMPACTS OF DIGITAL TRANSFORMATION ON
SMALL AND MEDIUM ENTERPRISES IN DEVELOPING .
1 ECONOMIES Nazarbek_Sharlpov
Dr. Yasmine Boukhalfa
ANALYSIS OF AGRICULTURAL SUBSIDY EFFECTS ON
RURAL POVERTY AND FOOD SECURITY IN AFRICAN
COUNTRIES Assoc. Prof. Dr. Idrissa
2 .
Koulibaly
Dr. Rustam Ashurov
MODELING THE EFFECTS OF REMITTANCES ON
ECONOMIC GROWTH AND INCOME DISTRIBUTION IN Prof. Dr. Hasan Rakhmonov
3 EMERGING MARKETS Assoc. Prof. Dr. Jamila
Cheriet
THE ROLE OF MICROFINANCE IN EMPOWERING WOMEN .
ENTREPRENEURS IN RURAL AFRICA: A CASE STUDY Fatima Hassan
4 APPROACH Prof. Dr. Dodik Santoso
>
<)
% IMPACT OF INFRASTRUCTURE DEVELOPMENT ON
o FOREIGN DIRECT INVESTMENT INFLOWS IN CENTRAL Dilshod Rahmonov
,E 5 ASIAN ECONOMIES Dr. Rahayu Handayani
N~
5 |5
- E EXPLORING THE RELATIONSHIP BETWEEN EDUCATION
5) Q INVESTMENT AND ECONOMIC PRODUCTIVITY IN
- 2 6 AFRICAN URBAN CENTERS Assoc. Prof. Dr. Mehrbon
| j-
- a Tursunov
< [
T S
o EVALUATION OF MONETARY POLICY EFFECTIVENESS IN
1%} CONTROLLING INFLATION IN DEVELOPING ASIAN AND
. 7 AFRICAN COUNTRIES Rustamov Akbar
2 Aminata Diop
AN EMPIRICAL STUDY ON THE CAUSALITY BETWEEN
ENERGY CONSUMPTION AND ECONOMIC GROWTH IN Dr. T Kebed
SUB-SAHARAN AFRICA r. | segaye Rebede
8 Hendra Surya
Aicha Chafai
ASSESSING THE IMPACT OF GLOBAL TRADE POLICIES ON Prof. Dr. Jamaliddin
LOCAL MANUFACTURING INDUSTRIES IN EMERGING Sobirov
9 ECONOMIES Assoc. Prof. Dr. Dini
Nurhasanah
SOCIAL PROTECTION PROGRAMS AND THEIR EFFECTS ON
INCOME INEQUALITY IN AFRICAN AND ASIAN Dr. Halima Adeyemi
10 DEVELOPING COUNTRIES Prof. Dr. Bambang Pranoto

Dr. Fouad Benali
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ICSAS
2nd INTERNATIONAL CONFERENCE ON ECONOMICS

September 19 - 21, 2025 - Izmir
Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
EXPLORING THE ROLE OF DIGITAL FINANCE IN Assoc. Prof. Dr. Mukhlis
PROMOTING INCLUSIVE GROWTH IN LOW-INCOME Juraev
AFRICAN COUNTRIES Dr. Dian Puspitasari
Boubaker Djerah
Ahmed Boussouf
INFLUENCE OF FOREIGN AID ON ECONOMIC
DEVELOPMENT AND GOVERNANCE: COMPARATIVE
STUDY OF SELECT AFRICAN AND CENTRAL ASIAN
COUNTRIES Assoc. Prof. Dr. Riana
Kartika
TRADE LIBERALIZATION AND ITS IMPACT ON POVERTY
REDUCTION IN AFRICAN AGRICULTURAL SECTORS
Prof. Dr. Nizom Umedov
Mirna Sari
=
>
_8 Ej ANALYSIS OF THE INFORMAL ECONOMY’S
oo D ~ CONTRIBUTION TO GDP AND EMPLOYMENT IN AFRICAN
Z g S URBAN AREAS Assis. Prof. Dr. Salem
3 = g Benhamadi
< S
2 % [a) FISCAL DECENTRALIZATION AND ITS EFFECTS ON
— oy REGIONAL ECONOMIC DEVELOPMENT IN TAJIKISTAN Dr. Tonia Abubakar Rustam
2 a2 AND INDONESIA Nizomov
T - & Dr. Ratna Puspita
e 38 Lotfi Bouazizi Sami Saidi
o g
< THE ECONOMIC CONSEQUENCES OF CLIMATE CHANGE
ADAPTATION POLICIES IN NORTHERN AFRICA AND
CENTRAL ASIA Assoc. Prof. Dr. Yayan
Zuhri
THE ROLE OF ENTREPRENEURSHIP AND INNOVATION IN
DRIVING ECONOMIC GROWTH IN AFRICAN AND Prof. Dr. Azizbek
INDONESIAN EMERGING MARKETS Rahmatov
Dr. Dewi Anggraini
Abdelkader Zerari
MODELING THE IMPACT OF CORRUPTION ON ECONOMIC
PERFORMANCE IN AFRICAN COUNTRIES AND Komilion Usmonov
TAJIKISTAN omry
Siti Aisyah
Dr. Lamine Oumar
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ICSAS
2nd INTERNATIONAL CONFERENCE ON GASTRONOMY and FOOD ENGINEERING

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
MAD HONEY: BIOACTIVE COMPONENTS AND EFFECTS ON | Dr. Ekin VAROL
HUMAN HEALTH Prof. Dr. Banu YUCEL
IMPORTANCE OF HONEY AND FRESH BEE POLLEN IN Prof. Dr. Banu YUCEL
HEALTHY DIETS Dr. Ekin VAROL
TURKIYE ILE ISPANYA’YA AIT GASTRONOMIK Dog. Dr. EMRE
UNSURLARIN KARSILASTIRILMASI HASTAOGLU
-
=
- Z Dog. Dr. EMRE
= . s, . - . : o¢. Dr.
% = TURKIYE’DEKI SIMITLER VE OZELLIKLERI HASTAOGLU
— =
< = .
2 2 Yiiksek Lisans Ogrenci,
1 :S _ ) ) MELIHA CETIN
- = PORTAKAL VE LIMON YAPRAKLARININ BiYOAKTIF Dog. Dr., NURHAN USLU
< a OZELLIKLERI VE FENOLIK BILESIKLERINDEKI Doktora Ogrenci,
T “ DEGISIMLER UZERINE KURUTMANIN ETKISi HAVVANUR YILMAZ
& Prof. Dr., MEHMET
MUSA OZCAN
THE ASSESMENTS ON FOOD CHEMISTRY ON VALUE- )
ADDED PLANT-BASED FOOD EFFERVESCENT Prof.Dr.Ozlem Tokusoglu
SUPPLEMENTS
MICROENCAPSULATED RASPBERRY LAMBERTIANIN C
(LC) POWDER AND RASPBERRY LC BASED CHEWING GEL | Prof.Dr.Ozlem Tokusoglu
CANDY
e L e o CRULERILIR
PROF. DR. NESRIN M.
BAHCELERLI
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ICSAS
3rd INTERNATIONAL CONFERENCE ON BUSINESS MANAGEMENT

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 2
Assist. Prof. Hilal OK ERGUN

METAL ESYA, MAKINE, ELEKTRIKLI

CIHAZLAR ve ULASIM ARACLARI SEKTORUNDE
FINANSAL PERFORMANSININ ENTROPI
AGIRLIKLANDIRMALI TOPSIS YONTEMI iLE
DEGERLENDIRILMESI

Dr. Osman Nuri AKARSU

THE RELATIONSHIP BETWEEN AUDIT COMMITTEE
STRUCTURE AND FINANCIAL PERFORMANCE: EVIDENCE
FROM THE BIST-100 INDEX

Dr. Ogr. Uyesi Yavuz
KILING

ACCOUNTING OF MURABAHA FINANCING: A
COMPARATIVE STUDY OF TURKISH ACCOUNTING
STANDARDS AND INTEREST-FREE FINANCE
ACCOUNTING STANDARDS

Dr. Ogr. Uyesi Mehmet
Murat GUTNU

Yiiksek Lisans Ogrencisi
Abdullah ADANIR

COUNTERFEITING’S RIPPLE EFFECT ON SUSTAINABILITY:
INSIGHTS AND STRATEGIES FOR CHANGE

Dr. Ali Galip Ayvat
Talat Yorik

Levent Koseoglu
Assoc. Prof. Dr. Pinar
Ayvat

FINANCIAL DEVELOPMENT AND NATURAL RESOURCES
MANAGEMENT: EVIDENCE FROM TURKIYE

Assist. Prof. Hilal OK
ERGUN

THE IMPACT OF STRATEGIC MANAGEMENT PRACTICES
ON EMPLOYEE PERFORMANCE IN CUSTOMS
CONSULTANCY FIRMS

Master Student, FERIZA
DEMIR GITMISOGLU

Assist. Prof. Dr., FATIH
MEHMET BULUT
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ICSAS
3rd INTERNATIONAL CONFERENCE ON THEOLOGY
September 19 - 21, 2025
Ilzmir
Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
ISMAIL RUSUHI ANKARAWT'S MAQASID AL-‘ALIYYA FI
1 SHARH AL-TAIYYA AND ITS IMPACT ON OTTOMAN Dog. Dr. Zeliha Oner
THOUGHT
HADISLERIN TARIHSEL OLAYLAR iLE : :
2 KARSILASTIRILMASINDA KULLANILAN YONTEMLER Dog. Dr. FUAT ISTEMI
&
o
=
™ =
% ﬁ 3 KONJOKTURUN HADIS TASNIFINE YANSIMASI Dog. Dr. FUAT iISTEMI
| ©
< 2
% E
~
- =
< = THE ROLE OF CIVIL INITIATIVES IN PREVENTING GLOBAL " .
T E 4 INJUSTICES: THE EXAMPLE OF THE HILF AL-FUDUL Prof. Dr. Faruk OZDEMIR
S
[-™
KIND WORD AS A UNIVERSAL HUMAN AND MORAL
VALUE: A STUDY FROM THE PERSPECTIVE OF ITS POWER - .
5 TO TRANSFORM HOSTILITY INTO FRIENDSHIP AND Prof. Dr. Faruk OZDEMIR
ESTABLISH PEACE
6 MANTIK VE ILAHIYAT ]E)((:Jg - Dr: Muhammet Nasih
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ICSAS
3rd INTERNATIONAL CONFERENCE ON NURSING, MIDWIFERY AND HEALTH SCIENCES

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
TECHNOLOGY-SUPPORTED FAMILY-CENTERED NURSING o
INTERVENTIONS IN CHILDREN WiTH CHRONIC R{}gﬁr' Uyesi HAKAN
ILLNESSES: A COMPREHENSIVE NARRATIVE
REVIEW FOCUSED ON TYPE 1 DIABETES
SCREEN ADDICTION AND SLEEP QUALITY iN Dr. Ogr. Uyesi HAKAN
CHILDHOOD: A REVIEW OF NURSING INTERVENTIONS AVAN
Dog. Dr. Meryem Tiirkan
STIGMATISING ATTITUDES OF HEALTHCARE ISIK
PROFESSIONALS TOWARDS INDIVIDUALS WITH AIDS Dog. Dr. Rana CAN
AND INFLUENCING FACTORS: A DESCRIPTIVE- OZDEMIR
z CROSS-SECTIONAL STUDY Ogretim Goérevlisi Tbrahim
< Duman
z
< 7z TAZELENME UNIVERSITESINE KATILAN YASLI
% § BIREYLERIN BASARALI YASLANMA DUZEYININ Ogr. Gor. Ibrahim DUMAN
- % BELIRLENMES]
3 =
~ ’a‘
- ES Ogr. Gor., Merve MURAT
2' O DIABETES CARE IN A CHANGING CLIMATE: FROM RISK M%HN?]E]’) A‘i"‘{e
T )é_-n TO ADAPTATION, FROM ADAPTATION TO RESILIENCE Prof. Dr., Selda CELIK
le)
S‘
THE DUAL FACE OF INSULIN: DIABULIMIA AND ITS ﬁ%ﬁé‘bﬁf}’e MURAT
MANAGEMENT IN ADOLESCENT DIABETES CARE Prof. Dr.. Selda CELIK
NURSES’ INFORMATICS COMPETENCIES: A E,Z’J'ngl'{\”s%%‘;%\éﬁwz
COMPREHENSIVE LITERATURE REVIEW Nurse Nebihat TERIN
INFORMATICS NURSING IN GRADUATE NURSING Prof. Dr. Meryem YAVUZ
PROGRAMS IN TURKIYE Van GIERSBERGEN
Nurse Nebihat TEKIN
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ICSAS
3rd INTERNATIONAL CONFERENCE ON NURSING, MIDWIFERY AND HEALTH SCIENCES

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 15:30 — 17:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
IMPROVING PATIENT OUTCOMES THROUGH EVIDENCE-
BASED NURSING PRACTICES IN CRITICAL CARE Assoc. Prof. Dr. Ayan
SETTINGS Mukhtar, Assis. Prof. Dr.
Serik Tulegenov,
MATERNAL MENTAL HEALTH: ASSESSING THE IMPACT Prof. Dr. Zharaskan
OF POSTPARTUM SUPPORT PROGRAMS Amanov
Ayesha Khan, Prof. Dr.
Rizwan Igbal, lec. Sana
Farooq
THE ROLE OF MIDWIVES IN REDUCING INFANT
MORTALITY IN RURAL COMMUNITIES Assoc. Prof. Dr. Aliya Bek,
Assis. Prof. Dr. Nurlan
© Sadykov,
>
o
S,
; & ENHANCING NURSING EDUCATION THROUGH Hamza Malik
e) |E SIMULATION-BASED LEARNING AND VIRTUAL REALITY Sadaf Javed '
z(' E Dr. Mahnoor Igbal
(7p) j .
[ INTEGRATING CULTURAL COMPETENCY TRAINING INTO .
~ > Prof. Dr. Shazia Abbas,
:II <T: HEALTHCARE PROFESSIONAL DEVELOPMENT Assis. Prof. Dr. Faizan
< o Tariq, lec. Hina Rauf
I D STRATEGIES FOR PREVENTING HOSPITAL-ACQUIRED
kS INFECTIONS IN INTENSIVE CARE UNITS . .
= Leila Hariri,
o Prof. Dr. Marwan Haddad,
Nadine Karam
ADVANCEMENTS IN NEONATAL CARE: EARLY Assoc. Prof. Dr. Samina
INTERVENTIONS FOR HIGH-RISK INFANTS Igbal
Prof. Dr. Imran Aslam,
Noor Baloch
ASSESSING THE EFFECTIVENESS OF TELEHEALTH A Prof. Dr. Zari
SERVICES IN CHRONIC DISEASE MANAGEMENT SSOC. Frot. L. zarina
Sadykova, Assis.
Prof. Dr. Bauyrzhan Kairat,
Prof. Dr. Aigerim
Tursynova
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ICSAS
3rd INTERNATIONAL CONFERENCE ON NURSING, MIDWIFERY AND HEALTH SCIENCES

September 19 - 21, 2025
IZMIR
Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 15:30 — 17:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE IMPACT OF NURSING LEADERSHIP ON EMPLOYEE
SATISFACTION AND RETENTION Assoc. Prof. Dr. Layla
Hamidi,
Prof. Dr. Farid Wardak,
PROMOTING BREASTFEEDING PRACTICES THROUGH
COMMUNITY-BASED INTERVENTIONS Assoc. Prof. Dr. Amal
Hassan,
Zeinab Khatib,
Rania Touma
EXPLORING THE ROLE OF NURSES IN MANAGING
EMERGING INFECTIOUS DISEASE OUTBREAKS Dr. Nabil Zayani,
R Assis. Prof. Dr. Samir
é Belkacem,
[«5)
G
N % PAIN MANAGEMENT IN PALLIATIVE CARE: EVALUATING Assoc. Prof. Dr. Jasmin
Z e MULTIDISCIPLINARY APPROACHES Kabuli,
9 o Prof. Dr. Haroon Rahman,
P =
2 g IMPLEMENTING MENTAL HEALTH SCREENING IN Assoc. Prof. Dr. Leila
_ = PRIMARY HEALTHCARE SETTINGS Bennis,
- IS} Assis. Prof. Dr. Anis Cherif,
< 0: Prof. Dr. Amira Boudjelal
T E THE USE OF MOBILE HEALTH APPLICATIONS FOR
e PATIENT EDUCATION AND SELF-MANAGEMENT Assoc. Prof. Dr. Maryam
° Farooqi,
o Prof. Dr. Tariq Azhar
Sana Qureshi
NURSE-LED INTERVENTIONS IN REDUCING HOSPITAL Assoc. Prof. Dr. Fawzia
READMISSION RATES AMONG ELDERLY PATIENTS Rahimi,
Prof. Dr. Rahmatullah
Hashemi,
lec. Sahar Mohammadi
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ICSAS
3rd INTERNATIONAL CONFERENCE ON NURSING, MIDWIFERY AND HEALTH SCIENCES

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 15:30 — 17:30 Time zone in Turkey (GMT+3)

RURAL AREAS: CHALLENGES AND STRATEGIES FOR
NURSES AND HEALTH PROFESSIONALS

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ADDRESSING NUTRITIONAL CHALLENGES IN NEONATAL
INTENSIVE CARE UNITS Assis. Prof. Dr. Bilal
Benyamina,
Prof. Dr. Karima Ouchene
EVALUATING THE EFFECTIVENESS OF STRESS
REDUCTION PROGRAMS FOR NURSES IN HIGH-INTENSITY | prof. Dr. Rana Al-Khatib,
ENVIRONMENTS Prof. Dr. Jad Saade, Nour El
Hage
IMPROVING PATIENT SAFETY THROUGH ELECTRONIC
HEALTH RECORDS AND DIGITAL MONITORING Assoc. Prof. Dr. Amirullah
Safi,
_ Dr. Hakim Wazir,
o]
R
€ c
- g _GCJ E(I:E)VELOCPINGOTRSAINING gl(C:)DULES FOR MIDWIVES ON Dr. Anisa Rahimi,
2 8 g MPLICATIONS DURIN HILDBIRTH Dr. Abdul Qadir Khan,
o) m O Samina Mir
= ®©
z:l ‘—E = IMPROVING PATIENT SAFETY AND QUALITY OF CARE Assoc. Prof. Dr. Ayan
n m '% THROUGH ADVANCED NURSING INTERVENTIONS IN Bektemir
i 5X ACUTE CARE SETTINGS lec. Zhanar Tulegenova
| - = Prof. Dr. Yerlan Sadykov
< o 0 Assoc. Prof. Dr. Asma Riaz
T i .
a5 Hamza Qureshi
g r
ﬁ MENTAL HEALTH PROMOTION AMONG ADOLESCENTS IN

Prof. Dr. Rustam Kairat
Dilshad Akhmed

MATERNAL AND NEWBORN HEALTH OUTCOMES:
INTEGRATING EVIDENCE-BASED MIDWIFERY PRACTICES
WITH COMMUNITY HEALTH INITIATIVES

Dr. Nadia Al-Khatib
Dr. Faridah Mansoor
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ICSAS 15T INTERNATIONAL CONFERENCE ON MARRIAGE AND FAMILY THERAPY
SEPTEMBER 19 - 21, 2025

IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 15:30 — 17:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Amina Belkacem
MARITAL COMMUNICATION AND CONFLICT Prof. Dr. Adewale Okoye
RESOLUTION STRATEGIES IN LONG-TERM Rizky Pratama
RELATIONSHIPS
IMPACT OF DIFFERENT PARENTING STYLES ON CHILD Er%fF?;lrm;gszs::]nilimov
EMOTIONAL AND SOCIAL DEVELOPMENT D
Maria Santos
COUPLE THERAPY APPROACHES FOR BLENDED FAMILIES | Nurul Hidayah
AND STEP-PARENTING CHALLENGES Dr. Leila Karimova
Juan dela Cruz
THE ROLE OF CULTURAL VALUES AND BELIEFS IN 'Fz‘:f]‘;fl;mf' Dr. Anisa
FAMILY THERAPY INTERVENTIONS N
Timur Beketov
c Sofia Mammadova
@
< 3
zZ 8 PREMARITAL COUNSELING AND STRATEGIES TO Assis. Prof. Dr. Ahmed
3 m ENHANCE RELATIONSHIP SATISFACTION Benyamina Rizal Fahri
z @ Kristine Reyes
(%) 'S
- <
| >
Z:l - FAMILY THERAPY TECHNIQUES FOR SUPPORTING Halima Olanrewaiu
T a SUBSTANCE ABUSE RECOVERY AND RELAPSE . J
- Alif Prasetyo
=) PREVENTION L
o Elina Nazarova
o
THE EFFECTS OF DIGITAL TECHNOLOGY AND SOCIAL Prof. Dr. Yacine Bensalem
MEDIA ON FAMILY DYNAMICS AND INTERACTIONS Farida Iskandarova
Miguel Santos
TRAUMA-INFORMED FAMILY THERAPY APPROACHES Dr. Aisha Mohammed
FOR HEALING EMOTIONAL AND PSYCHOLOGICAL - .
WOUNDS Dwi Lestari
Rashid Akhmedov
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ICSAS 1st INTERNATIONAL CONFERENCE ON HISTORY
September 19 - 21, 2025

IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

20 Eyliil / Sept 20, 2025 / 15:30 — 17:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ANCIENT CIVILIZATIONS AND THEIR ECONOMIC, SOCIAL,
AND POLITICAL STRUCTURES Assoc. Prof. Dr. Khalid Al-
Mansouri
Lec. Ahmed Rezaei
OTTOMAN EMPIRE: SOCIAL HIERARCHIES, GOVERNANCE,
AND CULTURAL TRANSFORMATIONS
Dr. Nour Al-Farouq
Lec. Fatima Al-Hadid
HISTORY OF ISLAMIC SCIENCE, TECHNOLOGY, AND
KNOWLEDGE TRANSMISSION ACROSS REGIONS Prof. Dr. Omar Al-Khalifa
Assoc. Prof. Dr. Rania
Saeed
-g MODERN MIDDLE EAST POLITICAL HISTORY: NATION
2 BUILDING, CONFLICTS, AND INTERNATIONAL Dr. Layla Abou-Taleb
o S RELATIONS Assoc. Prof. Dr. Tarig Al-
= I Zahra
O P Lec. Samira Al-Basri
-
< = TRADE ROUTES, CULTURAL EXCHANGES, AND THE
2 g SPREAD OF IDEAS IN HISTORICAL CONTEXTS
- g Prof. Dr. Salma Shalabi
- ] Lec. Mohammad Al-Saadi
< —
T o
uc-)' HISTORY OF WOMEN IN THE ARAB WORLD: SOCIAL
E ROLES, RIGHTS, AND HISTORICAL NARRATIVES Assoc. Prof. Dr. Dina Al-

Mahdi
Dr. Leila Kanaan Lebanon

COLONIALISM AND POST-COLONIAL TRANSFORMATIONS
IN MIDDLE EASTERN SOCIETIES

Prof. Dr. Hana Al-Mutairi
Lec. Fadi Al-Karim

HISTORICAL ARCHITECTURE AND URBAN
DEVELOPMENT IN MIDDLE EASTERN CITIES

Prof. Dr. Yasmin Al-
Hussein

MILITARY STRATEGIES, CONFLICTS, AND WARFARE IN
MIDDLE EASTERN HISTORY

Prof. Dr. Samah Al-Saleh
Lec. Nabil Al-Ahmad
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20 Eyliil / Sept 20, 2025 / 15:30 — 17:30 Time zone in Turkey (GMT+3)

ICSAS
2nd INTERNATIONAL CONFERENCE ON GASTRONOMY and FOOD ENGINEERING

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE IMPACT OF NATURAL FERMENTATION TECHNIQUES Yerlan Akhmetov
ON THE NUTRITIONAL QUALITY OF TRADITIONAL DAIRY "
PRODUCTS Assoc. Prof. Dr. Aigul
Sadykova, Bauyrzhan
Tleugabyl
INNOVATIVE METHODS FOR PRESERVING SHELF-LIFE IN
READY-TO-EAT MEALS USING BIOACTIVE PACKAGING
Sana Ullah,
Prof. Dr. Adeel Khan,
Imran Haider
APPLICATION OF MICROWAVE AND ULTRASOUND
TECHNOLOGIES IN FOOD PROCESSING FOR ENERGY
EFFICIENCY Alua Zhumagaliyeva,
Daniyar Omarov,
Nurlan Sagin
= DEVELOPMENT OF FUNCTIONAL FOODS ENRICHED WITH .
© < PLANT-BASED PROTEINS AND ANTIOXIDANTS Amna Tarig,
> _§ Saima Igbal,
3 - Assis. Prof. Dr. Fahad
o >
z 3 Rashid
2 < UTILIZATION OF AGRICULTURAL WASTE IN BIOACTIVE
:II 5 FOOD INGREDIENT PRODUCTION Hina Malik,
< — Prof. Dr. Imran Abbas,
I 2 Farah Zaman
o
APPLICATION OF 3D FOOD PRINTING IN CULINARY
INNOVATIONS AND PERSONALIZED NUTRITION . L
Aisha Rahimi,
Lec. Dr. Farid Noori,
Mohammad Shirzad
EXPLORING THE ROLE OF NANOTECHNOLOGY IN FOOD
SAFETY AND QUALITY MONITORING
Zahra Khan,
Prof. Dr. Ali Raza, Asma
Qureshi
OPTIMIZATION OF ENZYMATIC PROCESSES FOR PLANT-
BASED DAIRY ALTERNATIVES Samira Najafi,
Assoc. Prof. Dr. Nadia
Karimi,
Ramin Farhad
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ICSAS
3rd INTERNATIONAL CONFERENCE ON NURSING, MIDWIFERY AND HEALTH SCIENCES

September 19 - 21, 2025
IZMIR
Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE RELATIONSHIP BETWEEN VENTRICULAR Asst. Prof. Dr. HALIL
1 EXTRASYSTOLE FREQUENCY AND C-REACTIVE PROTEIN FEDAl
ALBUMIN RATIO
Dr. Ogretim Uyesi, Mehmet
; Emin SANLI
THE EFFECT OF BODY IMAGE ON SEXUAL QUALITY OF Oar.Gor.Dr. Mahmut DINC
2 LIFE IN WOMEN WITH BREAST CANCER WHO HAVE O%r' 006£ D J I%NER
RECEIVED NEOADJUVANT CHEMOTHERAPY g Jor. . Ugur -
Dr. Ogretim Uyesi, Tiilay
YILDIRIM USENMEZ
POSTPARTUM ANNE VE YENIDOGAN GUVENLIGI: Zekiye SIVRIDAG
3 PSIKOLOJIK RISKLER VE CEVRIMICI EGITIM Prof.Dr. Sengiil YAMAN
MUDAHALELERININ ROLU SOZBIR
<
a Ebe Remziye
- o KARADOGAN
= _ KOSANOGLU
& = 4 MENOPAUSE AND SEXUAL LIFE Dog. Dr. Ayca SOLT
- < KIRCA
g T Dog. Dr. Elif DAGLI
~ - Ebe Remziye
- a KARADOGAN
< s KOSANOGLU
I £ 5 HEART DISEASES DURING PREGNANCY Dog. Dr. Ayea SOLT
- KIRCA
7] Dog. Dr. Elif DAGLI
<
6 SEZARYENIN KLINIK ETKILERI VE POSTOPERATIF Ars. Gor., SONGUL
YONETIM KEKIL
7 GEBELIKTE KULTUREL INANISLAR VE GELENEKSEL Ars. Gor., SONGUL
UYGULAMALAR KEKIL
8 THREE-MONTH FOLLOW-UP OF GREATER OCCIPITAL Assis. Prof. Dr. Derya
NERVE BLOCK EFFICACY IN CHRONIC MIGRAINE Yavuz Demiray
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ICSAS
2nd International Conference on Biology, Biochemistry and Molecular Biology

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Uzman
Biyoteknolog/Projeler
MONOAMIN OKSIDAZ A’NIN GENETIK MANIPULASYONU: | Koordinatorii, SELIN
NOROTRANSMITTER METABOLIZMASINDAN DAVRANISA | URAL
Arastirmaci Ogrenci,
SEDEN TOLUNAY
_ KEDILERDE HERPES VIRUS ENFEKSIYONLARININ ESRA KOSE
| OKSIDATIF STRES PARAMETRELERI UZERINE GUNCEL Prof. Dr. SENA CENESIZ
Z RASTIRMALARI T
V]
-
<
Q
N 5 KQPEKLERDE PAR\_/_OVIRUS ENFEKSIYONLARININ ESRA KOSE )
pd | GUNCEL TEDAVI YONTEMLERI Prof. Dr. SENA CENESIZ
o =
-
< Pz
2 g MSc Student Serap
_ N OZDEMIR
- L CONTRIBUTION OF ARTVIN (TURKIYE) BROWN BEAR Dr. Gokge Ali KELES
% ! POPULATIONS TO THE MOLECULAR PHYLOGENY OF Ursus | Asst. Prof. Dr. Ahmet
o .
a arctos Yesari SELCUK .
- Asst. Prof. Dr. Peringek
o Seckinozan SEKER
o Assist. Prof. Dr. KEZBAN
Z SHILAJIT ATTENUATES 5-FLUOROURACIL-INDUCED YILDIZ-DALGINLI
3 HEPATOTOXICITY THROUGH ANTIOXIDANT AND Lecturer, MELEK
< SIRTUIN PATHWAYS IN RATS OZTURKLER-DUNDAR
Prof. Dr. ONUR ATAKISI
Ogr. Gor. Dr. Deniz
CAKAR
INVESTIGATION OF THE CAUSES OF EUCALYPTUS Dog. Dr. Ebru DERELLI
CAMALDULENSIS SEEDLINGS MORTALITY IN TARSUS TUFEKCI
FOREST NURSERY Fatih AYTAR
Prof. Dr. Seg¢il AKILLI
SIMSEK

Hanife burada sunum yapdi
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ICSAS
3rd INTERNATIONAL CONFERENCE ON THEOLOGY
September 19 - 21, 2025
Ilzmir

Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 3
Assoc. Prof. Ceyda GURMAN

A PSYCHOLOGICAL EXAMINATION OF THE
RELATIONSHIP BETWEEN POSTMODERNISM AND
RELIGIOUS FATIGUE

Dr. Ogr. Uyesi, Mehmet
Emrullah DURAN

WHAT IS JERUSALEM?

Assistant Professor KENAN
KARAGOZ

IBAZIYYE’DE HALKU’L-KUR‘AN TARTISMALARI

Dog. Dr. Metin YILDIZ

IBAZIYYE’DE EF‘AL-i IBAD

Dog. Dr. Metin YILDIZ

THE GOVERNANCE PRINCIPLES AND EXEMPLARITY OF
THE PROPHET

Dr. Ogr. Uyesi, Sadettin
GURMAN

The Ottoman Ulema’s Defence of Ahl al-Sunnah Against the
Mu ‘tazila: Treatises on al-An‘am 6:158

Assoc. Prof. Ceyda
GURMAN
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ICSAS
5th INTERNATIONAL CONFERENCE ON EDUCATION

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 4
Assoc. Prof. Dr., Sengiil Basar1

STUDENTS’ VIEWS ON PLACE-BASED EDUCATION
PRACTICES IN SCIENCE COURSE

Uzman Ogretmen, Cahide
SERDAROGLU

Prof. Dr. Munise Handan
GUNES

TURKIYE YUZYILI MAARIF MODELINE PROGRAM
GELISTIRME VE FELSEFi YAKLASIM ACISINDAN
ELESTIREL BiR BAKIS

Dr. Okan DEDE

SINIF OGRETMENLERININ AKRAN ZORBALIGINA
YONELIK GORUSLERININ YAPAY ZEKA DESTEKLI EGITIM
YAKLASIMLARIYLA INCELENMESI

Assoc. Prof. Dr., Fatma
Koprili

Assoc. Prof. Dr., Sengiil
Basari

EVALUATING THE PRIMARY SCHOOL CLASSROOM
GUIDANCE PROGRAM THROUGH THE CIPP MODEL

Esma TASKIRAN
CAPRAK

Dr. Ogr. Uyesi Ugur
EPCACAN

EVALUATING SOCIAL PARTICIPATION IN THE CONTEXT
OF WOMEN THROUGH THEIR PARTICIPATION IN
LIFELONG LEARNING

Dr. Deniz Yalginkaya
Hediye Acar

ORTAOKUL OGRENCILERININ ETKILi ILETiSIM
BECERILERI iLE DINLEME MOTIVASYONLARI
ARASINDAKI ILISKININ INCELENMESI

Yiiksek Lisans Ogrencisi,
Yener Emre SEVGILI
Dog. Dr. Ata PESEN

Dr. Ogr. Uyesi Burhan
UzOM

BEDEN EGITIMI VE SPOR OGRETMENLIGI
OGRENCILERINDE OGRETIM PROGRAMI
OKURYAZARLIGI

Dr. RUKIYE AYDOGAN
DENiZ ORSAN ORS

ORTAOKUL, LISE VE UNIVERSITE OGRENCILERINDE
NOMOFOBI DUZEYLERININ INCELENMESI: CINSIYETIN
VE EGITiM DUZEYININ ROLU

Dr. Ogr. Uyesi Halil
ASLAN
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ICSAS
3rd INTERNATIONAL CONFERENCE ON THEOLOGY

September 19 - 21, 2025
Ilzmir

Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE ROLE OF INTERFAITH DIALOGUE IN PROMOTING Assoc. Prof. Dr. Yerzhan
RELIGIOUS TOLERANCE AND SOCIAL COHESION Bektaé T
Prof. Dr. Aisulu Muratova
Amanzhol Kairat
RECONCILING TRADITIONAL BELIEFS WITH MODERN
CHRISTIAN THEOLOGY IN CONTEMPORARY SOCIETIES
Prof. Dr. Haroon Qureshi
Lec. Nadia Khattak
ETHICS AND MORALITY IN ISLAMIC PHILOSOPHY::
CHALLENGES AND MODERN INTERPRETATIONS
» Dr. Kiran Jameel
o
)
i
» S
g % THEOLOGICAL PERSPECTIVES ON THE CONCEPT OF .
-~ o c DIVINE JUSTICE IN ISLAM Assoc. Prof. Dr. Faridullah
brd o 2 Ahmadi
O = S Dr. Hameed Safi
| g2 Zarina Wardak
< 52
2 S g’ MYSTICISM AND SPIRITUAL EXPERIENCE IN SUFI
- o < TRADITIONS: HISTORICAL AND CONTEMPORARY VIEWS Prof. Dr. Layth Al-Khatib
2' Q. Prof. Dr. Rana Daher
T "5' [a) Fadi Tahan
=y Katrina Delos Reyes
o 9
8 o INTERPRETATIONS OF SACRED TEXTS IN MODERN
3 PHILIPPINE CATHOLIC THEOLOGY Assoc. Prof. Dr. Maria
< Teresa Santos
Prof. Dr. Angelo Villanueva
THE IMPACT OF RELIGIOUS EDUCATION ON ETHICAL
DEVELOPMENT IN MUSLIM COMMUNITIES Igbal Khan
Sana Riaz
Bilal Ahmed
Youssef Benali
CHRISTIAN THEOLOGY AND ENVIRONMENTAL ETHICS:
TOWARDS A SUSTAINABLE WORLDVIEW Assoc. Prof. Dr. Ahmad
Hariri
Prof. Dr. Leila Mounir
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ICSAS
3rd INTERNATIONAL CONFERENCE ON THEOLOGY

September 19 - 21, 2025
Ilzmir
Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THEOLOGICAL REFLECTIONS ON SUFFERING AND Assoc. Prof. Dr. Abdul
THEODICY IN ISLAMIC AND CHRISTIAN TRADITIONS Rahman Azimi
1 Prof. Dr. Laila Hamidi
Farid Noorzai
Timur Akhmetov
THE INFLUENCE OF ISLAMIC PHILOSOPHY ON
CONTEMPORARY ETHICAL THEORY Dr. Askar Zhaksylyk
Prof. Dr. Gulmira
Nurgaliyeva
THE ROLE OF WOMEN IN RELIGIOUS LEADERSHIP:
PERSPECTIVES FROM ISLAMIC AND CHRISTIAN Dr. Shazia Malik
TRADITIONS Hina Tariq
MODERN CHALLENGES IN THEOLOGICAL EDUCATION
AND RELIGIOUS STUDIES
Dr. Ahmad Sultani
Lec. Lailuma Rahimi
THE CONCEPT OF MERCY AND FORGIVENESS IN
DIFFERENT RELIGIOUS TRADITIONS
2 Prof. Dr. Sami Najjar
X
N >
pd > —
(@) ~ HISTORICAL DEVELOPMENT OF CHRISTIAN Felicity Ramos
- ‘Cﬁ MONASTICISM AND ITS SOCIO-CULTURAL IMPACT Assoc. Prof. Dr. Maria
% N 3 Angela Flores
- ] Dr. Jonathan Cruz
4 |3
Z:I < THE INTERSECTION OF POLITICS AND RELIGION: .
T = THEOLOGICAL PERSPECTIVES Samina Rauf Assoc. Prof.
&) 4 Dr. Igbal Hussain
Dr. Anwar Siddiqui
ISLAMIC ESCHATOLOGY AND THE CONCEPT OF THE Assoc. Prof. Dr. Nurlan
AFTERLIFE: A COMPARATIVE STUDY Seitov
5 Prof. Dr. Aiman Tuleyev
Dinara Zhumagaliyeva
Rami Mansour
Lina Saab
RELIGION, SCIENCE, AND FAITH: NAVIGATING
CONTEMPORARY THEOLOGICAL DEBATES ﬁf]zcl’ﬁ' Prof. Dr. Ahmad Al-
THE ROLE OF RELIGION IN CONFLICT RESOLUTION AND
PEACEBUILDING Assoc. Prof. Dr. Khalid
Benamara
Samira Bouaziz
Yasmine Cherif
THE IMPACT OF GLOBALIZATION ON TRADITIONAL
RELIGIOUS PRACTICES AND BELIEFS Assoc. Prof. Dr. Maria
6 Lourdes Reyes
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ICSAS
5th INTERNATIONAL CONFERENCE ON EDUCATION

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE IMPACT OF DIGITAL LEARNING PLATFORMS ON Yerlan Tulegenov Assoc.
STUDENT ENGAGEMENT IN HIGHER EDUCATION Dr. Danaer Beketova
Prof. Dr. Aibek
Zhumatayev
EXPLORING INCLUSIVE EDUCATION POLICIES FOR
CHILDREN WITH SPECIAL NEEDS
Assoc. Prof. Dr. Saadullah
Kabirov
IAisulu Altynbekova
THE ROLE OF INTERCULTURAL COMPETENCE IN
INTERNATIONAL STUDENT SUCCESS Gulnara Tulegen
Assoc. Prof. Dr. Almas
Zharkynov
Daniyar Serikbay
Madina Sarsenova
™ 8 EFFECTIVE TEACHING STRATEGIES FOR MULTILINGUAL
= = CLASSROOMS Dr. Sanaullah Qureshi
O L] Dr. Rabia Tariq
:(l = Hamid Raza
0% <
~ — THE USE OF AI-DRIVEN ASSESSMENTS TO IMPROVE
- o LEARNING OUTCOMES
< S Prof. Dr. Asif Javed
T a Samina Khalid

CHALLENGES AND OPPORTUNITIES IN ONLINE STEM
EDUCATION

Dr. Mirza Rahman
Prof. Dr. Ayesha Khan

THE INFLUENCE OF EDUCATIONAL GAMIFICATION ON
STUDENT MOTIVATION

Fahad Riaz
Dr. Lubna Ahmed

IMPLEMENTING SUSTAINABLE EDUCATION PRACTICES
IN PRIMARY SCHOOLS

Dr. Farid Gulzhan
Dana Yerzhan
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ICSAS
5th INTERNATIONAL CONFERENCE ON EDUCATION

September 19 - 21, 2025
IZMIR
Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE EFFECTIVENESS OF PROJECT-BASED LEARNING IN
ENGINEERING PROGRAMS Dr. Shahrukh Malik
1 Dr. Saba Javed
Imran Hussain
LEADERSHIP DEVELOPMENT PROGRAMS FOR SCHOOL
ADMINISTRATORS
5 Khalid Mehmood
Sana Tariq
INTEGRATING CULTURAL HERITAGE INTO MODERN
CURRICULA
- Dr. Farzana Rahimi
§ 3 Omar Karimi
oo Waliullah Faiz
< Pz
=z =
9 % THE ROLE OF PARENTAL INVOLVEMENT IN EARLY Assoc. Prof. Dr. Jamal
< U’ CHILDHOOD EDUCATION Alawi
2 5 4 Nadia Khoury
_ - Rania Saab
| o Tarek Husseini
% 0— ADAPTIVE LEARNING SYSTEMS AND PERSONALIZED
§ EDUCATION Prof. Dr. Imad Zayed
2] 5 Assoc. Prof. Dr. Layla
<
Maroun
THE INFLUENCE OF SCHOOL ENVIRONMENT ON
STUDENT WELL-BEING . .
Faridah Alawi
6 Assoc. Prof. Dr. Hadi
Hassan
MOBILE LEARNING APPLICATIONS AND STUDENT
PERFORMANCE Prof. Dr. Khaled Mansour
7 Yasmin Farah
Assoc. Prof. Dr. Samir
Nasser
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ICSAS
5th INTERNATIONAL CONFERENCE ON EDUCATION

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL /SALON 5
Assis. Prof. Dr. Ahmed Belkacem

THE IMPACT OF EDUCATIONAL POLICY REFORMS ON
TEACHER MOTIVATION

Prof. Dr. Wali Khan
Assoc. Prof. Dr. Nadia
Rahim

lec. Farzana Hamidi

INNOVATIVE APPROACHES TO LANGUAGE ACQUISITION
IN SECONDARY SCHOOLS

Assoc. Prof. Dr. Yasin
Qureshi

THE ROLE OF ART EDUCATION IN CHILDREN’S
COGNITIVE DEVELOPMENT

Rania Khalil
Dr. Sami Youssef
Dr. Lina Hariri

E-LEARNING AND DIGITAL DIVIDE IN RURAL
COMMUNITIES

Assis. Prof. Dr. Ahmed
Belkacem

TEACHER TRAINING PROGRAMS FOR EMERGING
EDUCATIONAL TECHNOLOGIES

Prof. Dr. Reynaldo Santos
Lorna Cruz

Assoc. Prof. Dr. Marco dela
Rosa

ASSESSING THE IMPACT OF SOCIAL EMOTIONAL
LEARNING ON ACADEMIC PERFORMANCE

Fatima Zohra
Assis. Prof. Dr. Ali Amrani

PROMOTING ENVIRONMENTAL EDUCATION THROUGH
SCHOOL CURRICULA

Kareem Haddad
Maya Khoury
Rachid Bensaid

THE EFFECTS OF COOPERATIVE LEARNING ON STUDENT
INTERACTION

Assis. Prof. Dr. Farid
Noorzai
Aisha Habibi

EDUCATIONAL INNOVATIONS IN TEACHING
MATHEMATICS THROUGH TECHNOLOGY

Dr. Alvaro Santiago
Maria Lopez
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE EFFECT OF PROBIOTIC ENRICHMENT ON
FERMENTED BEVERAGE MICROBIOLOGY Layla Haddad,
1 Dr. Karim Saab,
Nour El-Hayek
ADVANCEMENTS IN NON-THERMAL FOOD
PRESERVATION TECHNOLOGIES Assoc. Prof. Dr. Yasmine
5 Bensalem,
Omar Aloui,
Hocine Charef
SUSTAINABLE SOURCING AND PROCESSING OF SEAFOOD Mary Grace Santos,
PRODUCTS FOR GLOBAL MARKETS Bianca Cruz
3 Assoc. Prof. Dr. Miguel
Reyes,
INFLUENCE OF PLANT EXTRACTS ON THE
PHYSICOCHEMICAL PROPERTIES OF BAKERY PRODUCTS
4 Prof. Dr. Rania Kassem,
APPLICATION OF BIOINFORMATICS IN FOOD
E‘ ENGINEERING FOR FLAVOR PREDICTION
© % 5 Dr. Kamran Shafiei,
Z 3}
@) Y
=2 o
% % DEVELOPMENT OF LOW-CALORIE SWEETENERS WITH
: o ENHANCED FUNCTIONALITY
?EI 5 6 Abdelkader Benyahia,
T s
a
EFFECTS OF HIGH-PRESSURE PROCESSING ON VITAMIN
AND MINERAL RETENTION IN FRUITS
7 Prof. Dr. Naveed Shah,
Asif Igbal
INNOVATIVE FERMENTATION STRATEGIES FOR THE Sohail Ahmed
PRODUCTION OF VEGAN CHEESE ohail /Anmed,
Fatima Noor,
8 Assoc. Prof. Dr. Danish
Malik
Elias Fares
INTEGRATION OF SENSORY SCIENCE AND FOOD
ENGINEERING IN CULINARY PRODUCT DESIGN
9 Jamal Al-Khalil,
Dr. Layla Karam,
APPLICATION OF BIOPOLYMERS IN EDIBLE COATING TO
IMPROVE FRESH PRODUCE SHELF-LIFE
10 Ayesha Khan,

Assoc. Prof. Dr. Igra Malik,
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ADVANCED NANOTECHNOLOGY APPLICATIONS IN FOOD
PRESERVATION AND SAFETY
1 Zhandos Akhmetov
SUSTAINABLE FOOD PROCESSING METHODS FOR
REDUCING ENVIRONMENTAL IMPACT IN GASTRONOMY Assoc. Prof. Dr. Rakhim
5 Zhumabayev
Dinara Kassenova
Prof. Dr. Yerlan Abilkhan
INNOVATIVE FERMENTATION TECHNIQUES FOR
DEVELOPING FUNCTIONAL FOODS AND BEVERAGES
3 Aigerim Bektemir
Dr. Saltanat Orazbayeva
< DEVELOPMENT OF PLANT-BASED PROTEINS AND THEIR .
~ S INDUSTRIAL APPLICATIONS IN FOOD ENGINEERING Sana Riaz
P e 4 Assoc. Prof. Dr.
(@) @ Muhammad Ahsan
| D
< o
2 D APPLICATION OF MICROENCAPSULATION TECHNOLOGY
- 5 TO ENHANCE FLAVOR AND NUTRITIONAL VALUE Bilal Khan
2‘ & 5 Assis. Prof. Dr. Hira Javed
T % Assoc. Prof. Dr. Fatima
‘B Zahra
<
ADVANCES IN SMART KITCHEN TECHNOLOGIES FOR
GASTRONOMIC INNOVATION AND FOOD SAFETY
6 Assis. Prof. Dr. Usman Ali
EVALUATION OF TRADITIONAL AND MODERN FOOD
PRESERVATION METHODS IN EXTREME CLIMATES Dr. Rahimullah Wardak
7 Fariba Nazari
Ahmad Shah
APPLICATION OF NATURAL FOOD COLORANTS AND Lavla Karam
FLAVOR ENHANCERS IN MODERN CUISINE ayla Kara .
Prof. Dr. Omar Benyamina
8 Assoc. Prof. Dr. Nabil
Salim
IYoussef Bensalem
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HALL /SALON 1
Assoc. Prof. Dr. Cagla YIGITBAS

EVALUATING WEBINAR-BASED NURSING EDUCATION
DURING THE COVID- 19 PANDEMIC: A RETROSPECTIVE
ANALYSIS

MSc, SALIHA KOG
ASLAN

IMPLEMENTING THE BALANCED SCORECARD IN
NURSING SERVICES: DEVELOPMENT OF A NURSE
PERFORMANCE SCORECARD FOR STRATEGIC
PERFORMANCE MANAGEMENT

MSc, SALIHA KOC
ASLAN

THE MEDIATING ROLE OF PATIENT TRUST IN THE EFFECT
OF PERCEIVED HEALTHCARE SERVICE QUALITY ON
OUTPATIENTS’ BEHAVIORAL INTENTIONS

Dog. Dr. Fuat YALMAN
Prof. Dr., Yalgin
KARAGOZ

THE EFFECT OF SOCIAL SUPPORT ON ORGANIZATIONAL
SUPPORT AND ORGANIZATIONAL TRUST: AN
APPLICATION ON HEALTHCARE WORKERS

Prof. Dr., Yalgin
KARAGOZ
Dog. Dr. Fuat YALMAN

THE GLOBAL OUTLOOK OF TECHNOLOGY-FACILITATED
VIOLENCE AGAINST GIRLS: A BIBLIOMETRIC ANALYSIS

Assoc. Prof. Dr. Cagla
YiGITBAS

NUCHAL TRANSLUCENCY MEASUREMENT AND
MATERNAL STRESS: A BIBLIOMETRIC ANALYSIS OF
GLOBAL RESEARCH TRENDS

Assoc. Prof. Dr. Cagla
YIGITBAS

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY




 LONFEREY,
AR 5,

ACADEY,
&
o
Pl

www.akademikongre.org

ICSAS

3rd INTERNATIONAL CONFERENCE ON NURSING, MIDWIFERY AND HEALTH SCIENCES

September 19 - 21, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

21 Eyliil / Sept 21, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 2
Assist. Prof. Dr. Tiilay YILDIRIM USENMEZ

MENOPOZ DONEMINDEK{ KADINLARIN BASETME
YONTEMLERI

Ebe Meltem YAVUZ
Dog. Dr. Ayga SOLT
KIRCA

Dog. Dr. Elif DAGLI

HPV VE BAGISIKLAMA

Ebe Meltem YAVUZ
Dog. Dr. Ayca SOLT
KIRCA

Dog. Dr. Elif DAGLI

UYKU BOZUKLUKLARINDA TAMAMLAYICI VE
ALTERNATIF TIP: PALYATIF BAKIM HASTALARINA
YONELIK YAKLASIMLAR

Dr. Ogr. Uyesi, NURDAN

YALCIN ATAR
PhD, AKBAS

THE IMPACT OF ALCOHOL AND SUBSTANCE ABUSE ON
WOMEN’S HEALTH

Uzman Ebe, Nilay
GELMEZ

Dog. Dr. Ayca SOLT
KIRCA

Dog. Dr. Elif DAGLI

THE EFFECT OF OBESITY ON PREGNANCY

Uzman Ebe, Nilay
GELMEZ

Dog. Dr. Ayga SOLT
KIRCA

Dog. Dr. Elif DAGLI

THE EFFECT OF MINDFULNESS ON TREATMENT
ADHERENCE IN INDIVIDUALS WITH MENTAL ILLNESS

Assist. Prof. Dr. Tiilay
YILDIRIM USENMEZ
Res. Assist. Deniz
KURTARAN
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AKILLI KENTLER VE DIJITAL VATANDASLIK: YENI .
KATILIM BICIMLERi UZERINE BiR INCELEME Dog. Dr. ABIDIN KEMEC
AKILLI KENTLERDE ETiK SORUNLAR Dog. Dr. ABIDIN KEMEC
YEREL VE ULUSAL DUZEYDE SiYASAL LIDERLIK e
TEMSILLERI: KATILIMCI SOYLEMLER UZERINDEN BiR gg&gﬁé{yes" MUSTAFA
LIDERLIK TiPOLOJiSi ANALIZi
INSTITUTIONAL MECHANISMS IN DISABLED
INDIVIDUALS’ ACCESS TO PUBLIC SERVICES: A STUDY Asst. Prof., Osman
ON THE HUMAN RIGHTS AND EQUALITY INSTITUTION OF | KARACAN
o TURKIYE (HREIT)
=
- |2
% N PUBLIC POLICIES OF TURKEY AND GERMANY TOWARDS ’;ﬁ&"&f&%ﬁh‘ﬂkm
2:' Z SURVEILLANCE SOCIETY: A COMPARATIVE ANALYSIS Doktorant Duygu AKYU/Z
%) a
~
)
|
=
T a REGULATIONS ON MUNICIPALITIES IN THE PERIOD Prof. Dr. Bayram COSKUN
g‘ BETWEEN THE 1921-1924 CONSTITUTION Doktorant Duygu AKYUZ
a
TURKIYE’DE YEREL YONETIMLERIN TERS GOCE Dr. Osr. Uvesi Fatma
YONELIK MEKANSAL PLANLAMA YETERLILiGi UZERINE (")KDS e
BIR DEGERLENDIRME
PUBLIC ADMINISTRATION AND THE TRANSFORMATION
OF URBAN AND RURAL AREAS AFTER THE Dr. Ogr. Uyesi Hatike
METROPOLITAN LAW: THE CASE OF RURAL KOCAR UZAN
NEIGHBORHOODS
FROM ELECTRONIC STATE TO SMART STATE: ANALYSIS Dr. Or. Tvesi O
OF DIGITAL TRANSFORMATION IN PUBLIC CZM%;I'{ yest mer
ADMINISTRATION
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HALL / SALON 4
Assoc. Prof. Dr. Sinan Sami AKKURT

ARTIFICIAL INTELLIGENCE APPLICATIONS AND ROLE OF
GPU ACCELERATION

Dr.Ogr.Uyesi, ilkay Sibel
KERVANCI

BLOCKCHAIN FOR MEDICAL DATA INTEGRITY AND
SHARING IN CLINICAL RESEARCH

Asst. Prof.Dr, Ilkay Sibel
KERVANCI

MD, Urology Specialist.,
Cagdas CEKIC

ULUSLARARASI CEZA HUKUKU BAGLAMINDA SILAHLI
CATISMALARDA INSANSIZ HAVA ARACLARININ
KULLANIMI

Ars. Gor. Seda Yagmur
SUMER

PROHIBITED AND HIGH-RISK ARTIFICIAL INTELLIGENCE
APPLICATIONS WITHIN THE FRAMEWORK OF EUROPEAN
UNION LEGISLATION

Assoc. Prof. Dr. Sinan Sami
AKKURT

TURK MEDYASINDA DEEPFAKE SOYLEMLERININ COK
BOYUTLU ANALIZI

Opr.Gor.Dr. BAHAR
BALCI AYDOGAN

OGRETMENLERIN TUBITAK 4005 PROJESINE BASVURU
GEREKCELERI VE PROFILLERI: “KIMYA KONULARININ
OGRETIMINDE YAPAY ZEKA UYGULAMALARI” ORNEGI

Dr. Ogr. Uyesi, SENEM
COLAK YAZICI
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Authors

HALL /SALON 1
Assoc. Prof. Dr. Olumide Adesanya

ARTIFICIAL INTELLIGENCE-DRIVEN PREDICTIVE MODELS
FOR HEALTHCARE DIAGNOSTICS

Assoc. Prof. Dr. Rustam
Alimov
Dilnoza Karimova

DEEP LEARNING TECHNIQUES FOR REAL-TIME TRAFFIC
MANAGEMENT SYSTEMS

Prof. Dr. Talant Usubaliev
Meerim Sadykova

Assoc. Prof. Dr. Aibek
Ergeshev

OPTIMIZATION OF CLOUD COMPUTING
INFRASTRUCTURES USING Al ALGORITHMS

Aziza Makhmudova
Prof. Dr. Jahongir Rasulov

ENHANCING CYBERSECURITY THROUGH MACHINE
LEARNING-BASED INTRUSION DETECTION

Assoc. Prof. Dr. Soronai
Kubatbekova

Aijan Tursunova

Prof. Dr. Bekzat
Mamatkulov

Aibek Doolmatov

INTELLIGENT DATA MINING METHODS FOR FINANCIAL
FRAUD DETECTION

Assoc. Prof. Dr. loana
Popescu
Mihai Radu

AUTONOMOUS ROBOTIC SYSTEMS CONTROLLED BY
NEURAL NETWORKS

Assoc. Prof. Dr. Olumide
Adesanya

Al-BASED NATURAL LANGUAGE PROCESSING FOR
MULTILINGUAL TRANSLATION

Assoc. Prof. Dr. Leyla
Mammadova
Samir Hasanov

SMART GRID MANAGEMENT USING MACHINE LEARNING
AND PREDICTIVE ANALYTICS

Assoc. Prof. Dr. loan
Marinescu

IAndreea Stoica

Prof. Dr. Vlad Petrescu
Mihnea Popa
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DEEP NEURAL NETWORKS FOR IMAGE RECOGNITION IN Amina Suleiman
INDUSTRIAL APPLICATIONS Prof. Dr. Tunde Balogun
Al-POWERED RECOMMENDER SYSTEMS FOR E- Assoc. Prof. Dr. Ramin
COMMERCE PLATFORMS Guliyev
Nigar Huseynova
Prof. Dr. Fidan Mammadli
MACHINE LEARNING TECHNIQUES FOR SMART Assoc. Prof. Dr. Rustamjon
AGRICULTURE Ibragimov
>
<}
£
&
E AI-BASED FORECASTING MODELS FOR STOCK MARKET Assoc. Prof. Dr. Kubanych
Q| = ANALYSIS Mamatov
Z S, Elmira Bekbolotova
3 IS Prof. Dr. Nurlan
b7 g Toktomamatov
2 D::S AUTONOMOUS VEHICLE NAVIGATION USING DEEP Assoc. Prof. Dr. Farhod
— . REINFORCEMENT LEARNING Karimov
- 5 Dilafruz Yusupova
< - .
T - Prof. Dr. Jamshid Sharipov
o Komiljon Rahmatov
o
8 INTELLIGENT DECISION SUPPORT SYSTEMS FOR Assoc. Prof. Dr. Vlad
a HOSPITAL MANAGEMENT lonescu
< loana Petre
MACHINE LEARNING APPLICATIONS IN Assoc. Prof. Dr. Ahmed
ENVIRONMENTAL MONITORING Tijani
Blessing Okonkwo
Prof. Dr. Ifeanyi
Chukwuma
Al-BASED PERSONALIZED EDUCATION SYSTEMS Assoc. Prof. Dr. Fikret
Aliyev
Gunay Hajiyeva
Kamran Mammadov
Nigar Farzali
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AUTOMATED DEFECT DETECTION IN MANUFACTURING Otabek Sultonov
USING COMPUTER VISION Dilnoza Rakhmonova
1
DEEP LEARNING FOR SPEECH RECOGNITION AND Assoc. Prof. Dr. Aida
EMOTION DETECTION Ismailova
2 Rovshan Mammadli
Elchin Huseynov
AI-ENABLED CYBER-PHYSICAL SYSTEMS FOR SMART Assoc. Prof. Dr. Raul Popa
3 CITIES Simona lliescu
MACHINE LEARNING TECHNIQUES FOR ENERGY Assoc. Prof. Dr. Babajide
CONSUMPTION OPTIMIZATION Oladipo
4 Sade Afolayan
INTELLIGENT SYSTEMS FOR PREDICTIVE MAINTENANCE | Assoc. Prof. Dr. Vugar
< IN INDUSTRY Aliyev
S 5 INurlana Mammadova
™ = Elmir Huseynli
z <
(5]
:(' © AI-ASSISTED DECISION-MAKING IN EMERGENCY Assoc. Prof. Dr. Beknazar
%) c% RESPONSE MANAGEMENT Omurbekov
~ o 6 Elmira Tursunbayeva
.| <
:(' <
I 2 ADVANCED MACHINE LEARNING MODELS FOR MEDICAL | Assoc. Prof. Dr. Dilorom
kS IMAGE ANALYSIS Rajabova
1 . .
o 7 Nilufar Saidova
Prof. Dr. Jamshidbek
Khodjaev
Shakhnoza Abdurahmonova
NATURAL LANGUAGE UNDERSTANDING FOR AI-DRIVEN Dr. Adrian Stoian
CHATBOTS Raluca Stanescu
8
INTELLIGENT SYSTEMS FOR AUTONOMOUS DRONE Prof. Dr. Adewale Akinbiy.
NAVIGATION Kemi Olufunke
9
AI-POWERED CYBERSECURITY FOR CLOUD STORAGE Assoc. Prof. Dr. Elchin
SYSTEMS Mammadov
10 Aysel Gasimova
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THE IMPACT OF DIGITAL GOVERNANCE ON LOCAL
ADMINISTRATIVE EFFICIENCY Assoc. Prof. Dr. Azizbek
Tursunov
Prof. Dr. Rustam Yuldashev
CITIZEN PARTICIPATION IN DECISION-MAKING
PROCESSES: CHALLENGES AND STRATEGIES IN LOCAL Assoc. Prof. Dr. Beknazar
GOVERNMENTS Alimov
Nilufar Sadykova
THE ROLE OF PUBLIC SECTOR ETHICS IN BUILDING
TRUST BETWEEN GOVERNMENT AND CITIZENS
Prof. Dr. Shokhrukh
Ibragimov
POLITICAL DECENTRALIZATION AND ITS EFFECT ON
REGIONAL DEVELOPMENT STRATEGIES Assoc. Prof. Dr. Aigul
Sadykova
5 Davron Mirzaev
£
< % CORRUPTION PREVENTION MECHANISMS IN MUNICIPAL
> 8 GOVERNANCE Assoc. Prof. Dr. Altynai
e) E Bakirova
| X Prof. Dr. Muratbek Iskakov
< 2 Azamat Toktogulov
)
~ kY,
:II g INNOVATIVE POLICY IMPLEMENTATION IN LOCAL
< c/) GOVERNMENTS: CASE STUDIES AND LESSONS LEARNED Assoc. Prof. Dr. Ibrohim
= E Abdullaev
e Prof. Dr. Sardor Rakhmatov
£
THE EFFECTS OF PUBLIC SERVICE MOTIVATION ON
LOCAL ADMINISTRATION PERFORMANCE
Assoc. Prof. Dr. Elena
Popescu
Dr. lonel Stanescu
URBAN PLANNING AND CITIZEN ENGAGEMENT: A
COMPARATIVE ANALYSIS Prof. Dr. Olusegun
Adeyemi
Assoc. Prof. Dr. Radu
Marin
LOCAL GOVERNMENT FINANCIAL TRANSPARENCY AND
ACCOUNTABILITY STRATEGIES
Dr. Leyla Mammadova
Assoc. Prof. Dr. Vlad Rusu
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THE ROLE OF INTERGOVERNMENTAL RELATIONS IN
POLICY COORDINATION Assoc. Prof. Dr. Timur
Karimov
Shakhnoza Rakhmonova
PUBLIC SECTOR INNOVATION AND E-GOVERNANCE .
ADOPTION IN MUNICIPALITIES Prof. Dr. Dumitru lonescu
Assoc. Prof. Dr. Chukwuma
Okeke
SOCIAL MEDIA AS A TOOL FOR CITIZEN ENGAGEMENT IN
LOCAL POLITICS Assoc. Prof. Dr. Aida
Aliyeva
Dr. Ovidiu Petrescu
THE IMPACT OF REGIONAL POLICY ON LOCAL i
ECONOMIC DEVELOPMENT Assoc. Prof. Dr. Aljan
Joldosheva
Prof. Dr. Bakytbek
© Toktomamatov
5 &
o g o PUBLIC ADMINISTRATION REFORM AND BUREAUCRATIC
> g., S EFFICIENCY IN MUNICIPALITIES
5 5 § Dr. Nargiza Usmanova.
?(I 8 > Rustam Sharipov
-
2 =ga
- g '-'C—; STRATEGIES FOR SUSTAINABLE LOCAL GOVERNANCE IN
- o =~ EMERGING ECONOMIES
< oo .
T .G Dr. Maria lancu
5 o] Dr. Olufemi Olatunji
%
<
POLITICAL ACCOUNTABILITY AND LOCAL GOVERNMENT
PERFORMANCE INDICATORS
Kanykei Karybekova
Tilekbek Sydykov
THE ROLE OF POLICY NETWORKS IN URBAN
DEVELOPMENT .
Dr. Camelia Georgescu
Assoc. Prof. Dr. Victor
Popa
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
CITIZEN TRUST AND PARTICIPATORY BUDGETING IN Prof. Dr. Avaun
LOCAL GOVERNMENTS - Or AYg
1 Mammadova
Radu Dobre Nodirbek
Ergashev
PUBLIC ADMINISTRATION CAPACITY BUILDING IN POST-
5 SOVIET STATES Dr. Farhod Nishonov
THE INFLUENCE OF POLITICAL PARTIES ON MUNICIPAL
DECISION-MAKING Dr. Olumide Adegboye
3 Assoc. Prof. Dr. Anca Stan
Prof. Dr. Gabriela Popa
LOCAL GOVERNMENT PERFORMANCE ASSESSMENT
> USING DATA-DRIVEN APPROACHES
o 4 Assoc. Prof. Dr. Alisher
© Karimov
g
% THE CHALLENGES OF POLICY IMPLEMENTATION IN
© m MULTI-LEVEL GOVERNANCE SYSTEMS
=z ~ Assoc. Prof. Dr. Janylbek
3 § 5 Beknazarov
< >
e |5
- o PUBLIC POLICY AND LOCAL ECONOMIC RESILIENCE:
;:' o LESSONS FROM CRISIS MANAGEMENT Dr. Dilbar Tursunova
T [P 6 Dr. Khikmatulla
2 Rakhmonov Prof. Dr. Eldar
D‘_ Toktogulov
<3
3 EVALUATING THE EFFECTIVENESS OF LOCAL SERVICE
< DELIVERY IN URBAN AREAS
Prof. Dr. lonut Stan
7 Assoc. Prof. Dr. Bamidele
Ajayi
INTERCULTURAL GOVERNANCE AND INCLUSION
POLICIES AT LOCAL LEVELS Assoc. Prof. Dr. Gulnara
8 Zhumabekova
Dr. Meerim Toktobekova
THE ROLE OF CIVIL SOCIETY IN LOCAL POLICY MAKING
9 Prof. Dr. Camelia Popescu
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Authors

HALL / SALON 7
Assoc. Prof. Dr. Samat Rysbekov

THEOLOGICAL PERSPECTIVES ON THE INTERPLAY
BETWEEN FAITH AND SCIENCE IN MODERN SOCIETY

Assoc. Prof. Dr. Dilshod
Karimov

Nodira Tursunova
Javohir Rakhmonov

THE ROLE OF MYSTICISM IN SHAPING CONTEMPORARY
RELIGIOUS EXPERIENCES

Assoc. Prof. Dr. Andrei
Popescu

Dr. Chinedu Okeke
Elena lonescu

ETHICAL DIMENSIONS OF RELIGIOUS LEADERSHIP AND
MORAL RESPONSIBILITY

Prof. Dr. Ulugbek Salimov
Assoc. Prof. Dr. Feruza
Mamatova

Shavkat Islomov

INTERPRETATIONS OF SACRED TEXTS AND THEIR
INFLUENCE ON SOCIAL JUSTICE IN CENTRAL ASIA

Assoc. Prof. Dr
Talant Ergeshov
. Meerim Toktobekova
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Abstract

This study aims to systematically analyze the scientific literature on artificial intelligence (Al)-
based forensic DNA mixture interpretation using bibliometric methods. A total of 193 academic
publications indexed in the Web of Science database between 1991 and 2025 were examined.
The analysis covered publication trends, author and institutional collaborations, country-based
research networks, keyword clusters, and citation linkages. The findings revealed a marked
increase in publication output after 2015, peaking in 2022. Co-authorship and co-citation
analyses indicated that the field is shaped around core research groups primarily based in the
United States, New Zealand, Australia, and Europe. Keyword mapping demonstrated that the
literature converges on three major axes: (i) statistical and theoretical modeling (likelihood
ratio, Bayesian inference), (ii) software development and validation processes (STRmix™,
EuroForMix, TrueAllele), and (ii1) applications and legal dimensions (evidence admissibility,
inter-laboratory comparisons). Furthermore, the integration of next-generation sequencing
(NGS) and microhaplotype technologies has emerged as a prominent theme for future research
directions. In conclusion, Al-assisted probabilistic genotyping systems are playing an
increasingly critical role in forensic DNA mixture analysis. However, parameter uncertainties,
transparency, and the necessity of compliance with international standards remain key priorities
on the research agenda.

Keywords: Artificial intelligence, forensic DNA, mixture samples, probabilistic genotyping,
likelihood ratio, bibliometric analysis

1. Introduction

Forensic DNA analysis holds a central position within forensic sciences as it enables the
identification of individuals’ biological identity and provides scientifically grounded evidence
to judicial proceedings (Bukyya et al., 2021). Contributing directly to the functioning of the
criminal justice system, this method plays a crucial role not only in determining the
responsibility of individuals linked to criminal acts but also in exonerating those wrongfully
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accused, thereby reinforcing the reliability of the judicial system (Laporte, 2018). Moreover, in
cases of mass disasters and missing persons, the comparison of genetic findings with reference
samples allows for the identification of remains, thereby supporting the delivery of justice at
both individual and societal levels (Kumar, 2022). Within this context, DNA analysis
technology, pioneered by Jeffreys and colleagues, has progressively become an indispensable
tool for biological identification in various legal contexts, including criminal investigations,
paternity testing, and immigration cases (Butler, 2015). Today, the analysis of high-quality
samples under controlled laboratory conditions enables the generation of reliable genetic
profiles, which, when compared with material collected from crime scenes, substantially reduce
uncertainties in identity determination (Alketbi, 2024; Arjamand et al., 2024).

In forensic genetic applications, biological samples collected from the field often contain
limited amounts of DNA, include material originating from multiple individuals, and may be
subject to molecular degradation, all of which render the analytical process technically
challenging (Bieber et al., 2016). The most prominent example of this complexity is mixture
samples, in which genetic material from different contributors is intermingled in varying
proportions. Such samples, frequently encountered in biological traces collected from crime
scenes, represent some of the most difficult data types to resolve in forensic DNA analysis and
pose significant methodological challenges during interpretation (Tao et al., 2018). Within the
forensic sciences literature, these complex samples are widely reported in contexts such as
sexual assault cases and mass disaster scenarios. The presence of multiple material types, the
difficulty in determining the exact number of contributors, and the variability in each
component’s proportion within the sample render the analysis substantially more complex
compared to single-source samples (Butler et al., 2024; Costa et al., 2025; Tao et al.,
2018).Particularly in cases where biological traces from both the victim and the suspect are
present within the same sample, a critical interpretative process is required for investigative
purposes (Butler et al., 2024). In such scenarios, technical issues such as low-template DNA,
allele drop-out, allele drop-in, and stutter artifacts further complicate interpretation, exposing
the limitations of conventional approaches in both analytical and statistical evaluation processes
(Bieber et al., 2016; Butler et al., 2024). This necessitates not only more advanced and highly
sensitive analytical protocols but also the refinement of interpretative algorithms. Consequently,
forensic genetic experts are increasingly required to rely on statistical modeling and
probabilistic frameworks in their decision-making processes.

The reliable interpretation of complex DNA mixtures has therefore mandated the development
of software-based probabilistic modeling systems that go beyond traditional methodologies. In
this regard, the use of software for the evaluation of DNA profile data has been systematically
adopted in forensic biology since the late 1990s, with subsequent applications being classified
under the heading of “probabilistic genotyping” (PG) systems (Gill et al., 2021). PG systems
analyze DNA profile data within a probabilistic framework and employ likelihood ratio (LR)
calculations to express the weight of the evidence. The LR represents the relative probability of
the observed DNA profile under two competing propositions and is defined as the ratio of the
weighted sums of genotype sets. Within this conceptual framework, PG systems have become
indispensable tools in contemporary forensic genetics, particularly for the interpretation of
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complex DNA mixtures. Widely used software such as STRmix™, EuroForMix, and
DNAStatistX enable the evaluation of genetic data through algorithms grounded in distinct
statistical foundations (Buckleton et al., 2024). The statistical differences among these software
packages were comprehensively discussed in the review by Gill and colleagues (2021), which
highlighted that STRmix™ adopts a Bayesian approach, whereas EuroForMix and
DNAStatistX rely on a maximum likelihood estimation (MLE)-based y (gamma) model (Gill
etal., 2021).

Although these systems are widely employed in forensic genetic analysis, the definition and
implementation of model parameters (such as mixture proportions, allele peak height variances,
and drop-in/drop-out probabilities) differ across software platforms, potentially leading to
substantial discrepancies in LR values. This issue was examined in detail by Buckleton and
colleagues (2024), who compared LR outputs between EuroForMix and STRmix™. Their study
demonstrated that these deviations primarily stem from differences in how MLE-based
parameter estimates are applied under competing hypotheses (Buckleton et al., 2024). These
findings highlight the need to carefully evaluate not only the algorithmic structures but also the
parameter definitions and statistical assumptions when conducting comparative analyses of
probabilistic genotyping systems.

In this context, Al and machine learning (ML) techniques have been increasingly integrated
into forensic DNA analysis technologies, aiming to overcome the parametric limitations of
conventional PG systems and reduce uncertainties in interpretation processes (Sessa et al.,
2024). Deep learning models offer innovative solutions for tasks such as automated allele
calling and distinguishing artifacts like stutter and drop-out, while explainable Al approaches
address the demand for transparency in the context of forensic validity and courtroom
admissibility (de Wit et al., 2025). These advancements not only enhance technical accuracy
but also introduce new possibilities for interpretation. However, this transformation also raises
structural and methodological debates. Central to these discussions is the high-resolution
analytical capacity that Al-based approaches bring to the evaluation of complex mixtures.
Although the growing number of applied studies in recent years has demonstrated the potential
of Al-assisted systems, critical research gaps remain. These include the comparative assessment
of software, elucidation of the sources of parameter discrepancies, standardization of validation
protocols, and clarification of legal and ethical frameworks.

The aim of this study is to systematically examine the use of Al and probabilistic genotyping
systems in forensic DNA mixture interpretation through bibliometric methods, thereby mapping
changes in publication output, identifying leading authors and institutions, exploring
international collaboration networks, delineating key conceptual clusters, and highlighting
future research gaps. In doing so, the study seeks to provide a comprehensive analysis of both
the technical and applied dimensions, offering an integrated perspective on the scientific
trajectory of the field and its potential research directions.

2. Materials and Methods
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In this study, a bibliometric analysis method was employed to reveal the scientific production
trends related to Al-based forensic DNA mixture interpretation. Bibliometrics is a methodology
that enables the systematic identification of the developmental trajectory of the literature, areas
of influence, collaboration networks, and research gaps through the quantitative examination of
scientific publications (Aria & Cuccurullo, 2017). Since the present study relied solely on
publication data for mapping and did not involve research with human or animal subjects, no
ethical approval was required.

2.1. Data Sources and Search Strategy

The data used in this study were retrieved from the Web of Science Core Collection (WoS)
database in September 2025. The search strategy was structured to comprehensively capture
the scope of the topic. The primary keyword combination employed was as follows:

TS=("DNA mixture*" OR "forensic mixture interpretation” OR "mixed DNA sample*") AND
TS=("probabilistic genotyping” OR "artificial intelligence" OR "machine learning"” OR "deep
learning")

The scope of the study was limited to articles, conference papers, and review publications
published between 1991 and 2025, yielding a total of 193 records. This time frame represents
the period during which the transition from the initial applications of probabilistic genotyping
software (e.g., STRmix™, EuroForMix) to Al-based algorithms can be observed (Buckleton et
al., 2024; Gill et al., 2021).

2.2. Data Processing and Analytical Tools

The retrieved data were exported in a “tab-limited” format and subsequently analyzed using
VOSviewer (v.1.6.20) and Bibliometrix (R package). Through these tools, various dimensions
of the literature were visualized and systematically assessed, including annual publication
trends, the most productive authors, institutions, and countries, keyword co-occurrence
networks, international collaboration networks, and the most frequently cited publications.

3. Results
3.1 Distribution of Publications by Year

An examination of the 193 publications identified through the bibliometric search reveals that
the literature on Al-based forensic DNA mixture interpretation first emerged in the early 1990s
(initial record: 1991) but gained significant momentum only after 2010. A particularly notable
increase in publication output was observed from 2018 onwards (Figure 1). During the 1991—
2010 period, the annual number of publications remained very low (1-5 per year), representing
a preparatory phase in which probabilistic genotyping approaches and the earliest software
applications (e.g., early STR modeling) were being developed. Between 2011 and 2017, a
gradual rise in publication output was observed, with a minor peak in 2015 (10 publications),



ﬁ ICSAS 2nd International Conference on Biology, Biochemistry and Molecular Biology
September 19 - 21, 2025
ICSAS ACADEMY ISBN NR. : 978-625-5694-15-7

corresponding to the growing visibility of methodological frameworks underpinning software
such as STRmix™ and EuroForMix in the international literature. The period from 2018 to
2021 marks a distinct phase of acceleration, with 20 publications recorded in 2019 and 23 in
2021, reflecting the integration of PG systems into routine laboratory practice. Although a
relative decline was noted in 2020, likely attributable to the pandemic, the overall production
trend continued to rise. The year 2022 stands out as the peak, with 30 publications,
corresponding to the increased adoption of Al-based algorithms (e.g., deep learning, variational
inference) in DNA mixture interpretation. While a slight decrease was recorded between 2023
and 2025, the sustained annual output of 11-17 publications indicates that the field remains an
active area of research. The decline observed in 2025 is most likely due to incomplete database
updates and the fact that the publication cycle for the year had not yet closed.

30—+
28+
26

24

Figure 1. Annual Distribution of Publications

The publication trends observed in Figure 1 clearly demonstrate that technological evolution
has been directly reflected in scientific output. The transition from probabilistic genotyping
systems (e.g., STRmix™, EuroForMix, TrueAllele) to Al-assisted methodologies (e.g.,
artificial neural networks, variational inference, explainable Al approaches) closely parallels
the sharp increases in publication numbers within the literature. The production peak observed
in 2022 highlights the growing global academic interest driven by methodological innovations
and indicates that the field has secured a central position within the contemporary research
agenda.

3.2. Co-authorship of Authors Analysis

To examine collaboration patterns among researchers, a network map was constructed under
the criteria of at least one publication and one citation (Figure 2). The analysis revealed that the
cluster represented by Michael D. Coble and his collaborators (John M. Butler, Bruce Budowle,
Frederick Bieber) stands out for their foundational contributions to forensic DNA profiling,
STR validation, and early studies on mixture interpretation. Another cluster, composed of John
Buckleton, James Curran, Tim Kalafut, Safia Boodoosingh, and Todd Billie, is primarily
focused on STRmix™ software and statistical modeling approaches. The group including Jo-
Anne Bright, Hannah Kelly, and Maarten Kruijver, based in New Zealand and Australia, has
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made significant contributions to the development of PG software. Meanwhile, the cluster
represented by Duncan Taylor, Denise Ward, Lianne Henry, and Damien Abarno is
characterized by its focus on Australia-based laboratory applications, validation studies, and
PG software evaluations. When cross-cluster connections are examined, the Buckleton—Bright—
Kelly axis emerges as a central hub, interacting intensively with both the red and green clusters.
This highlights the role of Buckleton and colleagues as “bridge authors” in the methodological
advancement of the field. Overall, the network structure indicates strong collaborative ties
between U.S.-based researchers (Coble, Butler, Budowle) and Australia—New Zealand-based
researchers (Buckleton, Bright, Taylor). This pattern underscores the fact that software
development and methodology validation processes have been advanced within a framework
of international scientific collaboration.

Kalaf@, tim

billegtedd
kelly, hannah

abarnoldamien

buckletgn, john

coble, r@wael d.

budowv@ bruce
tod taylorgduncan

bieber, figderick r.

bucklet@h, john's. bright, jo-anne kruijver, maarten

butler,gefin m

I,-?.{,VOSuwewer

Figure 2. Co-authorship Network of Authors

The co-authorship network depicted in Figure 2 illustrates that the field of Al- and probabilistic
genotyping-based DNA mixture interpretation is organized around a few core research groups.
The U.S.-based cluster (Coble, Butler, Budowle) has been leading in establishing
methodological foundations and defining standards. The New Zealand—Australia-based group
(Buckleton, Bright, Taylor) focuses primarily on the development of STRmix™ software,
statistical modeling, and validation processes. Bridging authors such as Kelly, Kruijver, and
Curran facilitate knowledge transfer between clusters, contributing to the integrated structure
of the network. This configuration indicates a highly collaborative field that is guided by several
global hubs.

3.3. Citation of Authors



ﬁ ICSAS 2nd International Conference on Biology, Biochemistry and Molecular Biology
September 19 - 21, 2025
ICSAS ACADEMY ISBN NR. : 978-625-5694-15-7

To examine citation relationships among authors, a network map was generated using the
criterion of at least one publication and one citation (Figure 3). Among the 135 authors included,
the Bright-Taylor—Kruijver axis represents the core group that has received the highest number
of citations in recent years and has shaped contemporary scientific discourse. The Buckleton—
Barash axis, which made substantial early methodological contributions, has become secondary
in the evolutionary structure of the network, now primarily connected to newer studies led by
Bright and Taylor. Contributions from Europe-based researchers (Benschop, Prieto) highlight
the field’s global interaction capacity and regional diversity. Overall, the post-2016 period is
characterized by the citation dominance of New Zealand—Australia-based researchers,
reflecting the strong methodological impact of STRmix™ and probabilistic genotyping systems
in the international literature and their influential role in guiding the direction of the field.

huffman, kaitlin

barashmark bai, zhaochen

br«g%»anne
taylor, duncan benschop@orina c. g

kruijver, maarten prieto, lourdesgy

bgfewah. john .

& vOsviewer [
‘ 20 2018 2020 202

Figure 3. Citation Network of Authors
3.4. Citation of Countries Analysis

The analysis of citations by country, conducted using the criterion of at least one publication
and one citation, reveals that among the 18 countries represented, the United States, New
Zealand, and Australia serve as central hubs with the most extensive connections, occupying
the core of the network. These countries play a decisive role in shaping the literature through
their contributions to both software development (e.g., STRmix™, TrueAllele) and validation
and application studies. Germany, Switzerland, and the Netherlands constitute a strong
European core group, characterized by dense collaborative ties. The People’s Republic of China
has emerged prominently, particularly after 2021, contributing an increasing number of
publications and citations, as visually highlighted in the yellow-toned clusters. Countries such
as Japan, the United Arab Emirates, Finland, Ireland, and Canada, although producing fewer
publications, provide strategically significant contributions. Within FEurope, strong
collaboration patterns are observed among Italy, Norway, the Netherlands, Denmark, and
Switzerland, with most of these collaborations facilitated through European consortia. Overall,
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the trend indicates that while the U.S.—Australia—New Zealand axis was dominant in 2019—
2020, European countries and China have become increasingly visible in the literature post-
2021.

switzerland
new ﬁaland

usa

scotland
iy nethéflands

australia
gertnany

peoples r china

& vOSviewer I
¥ 2019 2 2022

Figure 4. Citation Network of Countries

This network map illustrates that the field of AI- and probabilistic genotyping-based forensic
DNA mixture interpretation has developed through globally collaborative processes. The
United States—Australia—New Zealand triad occupies a central position in methodological
innovations and software development. European countries contribute primarily in validation,
standardization, and legal aspects. China has emerged as a rising actor in the field, reflecting its
increasing contributions in recent years. Overall, this collaboration map highlights both the
geographic distribution of scientific influence and the field’s multi-centric structure.

3.5. Citation of Organizations Analysis

Scientific interactions among organizations were analyzed based on the criterion of at least one
publication and one citation (Figure 5). The analysis, which included 69 institutions, identified
leading organizations in terms of methodological innovations, software development, and
validation studies. In this context, the University of Auckland (New Zealand), under the
leadership of John Buckleton, Jo-Anne Bright, and their team, has become a global reference
point in probabilistic genotyping-based interpretation with the development of STRmix™
software. The University of North Texas (USA), led by Michael D. Coble, provided significant
methodological contributions, particularly during the 2016-2018 period, and occupies a central
position in the network. The University of Oslo (Norway) has made important contributions to
the validation of European probabilistic genotyping software and the enhancement of
methodological diversity. The Netherlands Forensic Institute (NFI) has become a central node
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in the network post-2020, through European-based validation studies and STR applications.
The University of Roma Tre (Italy) stands out for its work on the legal dimensions and
methodological diversity of forensic DNA interpretation. The National Center for Forensic
Science (USA) emerges as a key node due to its international collaborations focused on
validation and training.

natl ctrfarens sci

univ auckland
univ NQFth texas

~/ netherlandsiforens inst
boisdsgte uaiv univ oslo

univ fgma tre

san josesfate univ

& VOsviewer I
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Figure 5. Citation Network of Organizations

In summary, a few key institutions are central to Al- and probabilistic genotyping-based DNA
mixture interpretation. The University of Auckland (New Zealand) and the University of North
Texas (USA) occupy leading positions in software development and statistical modeling. The
University of Oslo (Norway) and the Netherlands Forensic Institute (NFI, Netherlands) guide
European validation protocols, standardization efforts, and methodological discussions.
Smaller U.S.-based universities, such as Boise State University and San Jose State University,
provide supportive contributions to the development of the field. Overall, the institutional
leadership in forensic DNA mixture interpretation is concentrated around hubs in New Zealand,
the USA, Norway, the Netherlands, and Italy, with international collaborations largely
channeled through these centers, giving the field a multi-centric and coordinated structure.

3.6. Co-occurrence of All Keywords Analysis

The prominent keywords in publications on Al-assisted DNA profiling of mixture samples were
analyzed (Figure 6). In this bibliometric network, the term probabilistic genotyping occupies
the largest node, indicating its centrality in the field and its connection to related subthemes.
The red cluster, including terms such as “drop-in, validation, admissibility of evidence,
population stratification, and high order mixtures”, emphasizes methodological reliability,
courtroom acceptance, and complex mixture analysis. The green cluster, featuring “likelihood
ratio, DNA mixture, inter-laboratory comparison, massively parallel sequencing, and
EuroForMix”, reflects statistical modeling approaches, inter-laboratory comparison studies,
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and the integration of NGS technologies. The blue cluster, with “STRmix, forensic DNA
interpretation, continuous DNA interpretation, and mixture deconvolution”, encompasses
software-based probabilistic genotyping applications and algorithmic analysis processes. The
yellow cluster, including “criminal casework, CPI, and allele drop-out”, highlights practical
applications, forensic case analyses, and challenges associated with low-template DNA
samples. The green sub-cluster, represented by “microhaplotypes and complex DNA mixtures”,
emphasizes the potential of next-generation genetic markers and microhaplotypes in analyzing
complex mixtures. The purple cluster, containing “Bayesian inference, continuous models, and
forensic decision making”, focuses on theoretical modeling approaches and decision-making
mechanisms. Overall, the literature reveals two main axes: the first is a methodological and
statistical axis defined by concepts such as PG, LR, and Bayesian models; the second revolves
around tools such as STRmix, EuroForMix, and NGS, emphasizing inter-laboratory
comparisons, courtroom admissibility, and application-driven validation processes. This dual-
axis structure comprehensively reflects both the theoretical foundations and practical
applications of forensic DNA mixture interpretation.
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Figure 6. Co-occurrence Network of Most Frequently Used Keywords

This visualization illustrates that Al and PG based DNA mixture interpretation constitutes a
multidimensional research field. In this context, PG, as a central concept, is directly linked to
both statistical modeling approaches (e.g., likelihood ratios, Bayesian inference) and
application-oriented components (e.g., STRmix, casework). Next-generation technologies,
including NGS and microhaplotypes, hold the potential to enhance resolution in DNA mixture
analysis, indicating future methodological directions in the field. Meanwhile, legal concepts
such as admissibility and validation provide a critical framework for integrating technological
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innovations into judicial systems. Overall, the literature can be seen to rest on three pillars:
statistical/theoretical models, software and algorithmic solutions, and practical application with
legal validity.

3.7. Bibliographic Coupling of Documents Analysis

Bibliographic coupling among publications was conducted based on documents with at least
one citation, and the resulting network analysis of 43 interconnected publications (Figure 7)
revealed the methodological and application-oriented development dynamics in the field. Dror
(2011), Coble (2019), and Haned (2015) emerged as highly connected nodes; Dror’s work is
foundational regarding cognitive biases and decision-making processes (Dror & Hampikian,
2011), while Coble and Haned’s studies represent key methodological cornerstones in PG
approaches (Coble & Bright, 2019; Haned et al., 2015). In the subsequent period, Manabe
(2017) and Swaminathan (2018) established strong connections, contributing significantly to
the development of the algorithmic foundations of PG software (Manabe et al., 2017;
Swaminathan et al., 2018).

Examining the literature clusters, the red cluster includes Asia-based researchers such as Bai
(2022), Manabe (2022), Ling (2024), and Slooten (2022), who introduced innovative
applications in PG algorithms (Bai et al., 2022; Ling et al., 2024; Manabe et al., 2022; Slooten,
2022). The green cluster, featuring Hampikian (2019), Green (2021), and Wang (2024), focuses
on genetic marker diversity and case-based analyses (Green et al., 2021; Hampikian, 2019;
Wang et al., 2024). The blue cluster, composed of Coble (2019), Susik (2022), Adamowicz
(2022), and Boodoosingh (2024), represents methodological advancements and statistical
modeling approaches (Adamowicz et al., 2022; Boodoosingh et al., 2024; Coble & Bright,
2019; Susik et al., 2022). The purple cluster highlights Huffinans highly productive
contributions to next-generation PG applications (Huffman et al.,, 2022; Huffman &
Ballantyne, 2023), while the yellow cluster encompasses New Zealand—Australia—based
collaborations, including Bright (2019), Kelly (2020), and Haddrill (2021), particularly related
to STRmix studies (Bright et al., 2019; Haddrill, 2021; Kelly et al., 2020).

In terms of temporal trends, publications such as Dror (2011) and Manabe (2017) laid the
methodological foundations during 2011-2017 (Dror & Hampikian, 2011; Manabe et al.,
2017). Between 2018-2021, researchers including Swaminathan (2018), Bright (2019), and
Haddrill (2021) became prominent in application and algorithm development (Bright et al.,
2019; Haddrill, 2021; Swaminathan et al., 2018). After 2022, contributions from Bai (2022),
Slooten (2022), Huffman (2022-2023), and Ling (2024) have represented emerging directions
and novel research trajectories within the field (Bai et al., 2022; Huffman et al., 2022;
Huffman & Ballantyne, 2023; Ling et al., 2024; Slooten, 2022).
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Figure 7. Bibliographic Coupling of Authors

This network map illustrates that the literature on Al and PG based DNA mixture interpretation
initially relied on a few foundational reference works but has notably expanded in recent years,
particularly with contributions from Asia- and Europe-based researchers. Dror (2011) marked
a pivotal point in shaping methodological approaches by emphasizing the influence of cognitive
biases on decision-making processes within forensic science (Dror & Hampikian, 2011). Coble
(2019) and Haned (2015) have emerged as key references in the development of the statistical
underpinnings of PG systems (Coble & Bright, 2019; Haned et al., 2015). More recent
contributors, such as Huffiman (2022—2023) and Ling (2024), have gained prominence through
high levels of productivity and citation connectivity, reflecting their influence on the current
development of the field (Huffman et al., 2022; Huffman & Ballantyne, 2023; Ling et al.,
2024). Overall, the bibliographic coupling network demonstrates that the field, which began
with the establishment of methodological foundations in the 2010s, evolved after 2020 through
software development, algorithmic innovations, and application-driven expansion.

3.8. Co-citation of Co-authors Analysis

The co-citation analysis examined authors who were cited multiple times within the same
publication. Using a threshold of at least three co-citations, the resulting network of 115 authors
revealed interaction patterns within the literature (Figure 8). Jo-Anne Bright (JA Bright) and
Duncan Taylor (D Taylor) occupy central positions in the network, emerging as the most
frequently co-cited authors, which highlights their pivotal role in the literature, particularly
regarding the development and validation of STRmix™. Michael Coble (MD Coble), Oyvind
Bleka (O Bleka), Corina Benschop (CCG Benschop), and Maarten Kruijver (M Kruijver) are
prominent in Europe-centered statistical modeling and PG research. Mark Perlin (MW Perlin),
as the developer of the TrueAllele system, forms a strong and relatively independent node in
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the network. Cluster analysis also reflects thematic and geographic distinctions in the literature.
The green cluster consists of New Zealand—Australia-based researchers, including Bright,
Taylor, Curran, and Haned, representing the core STRmix™ and PG software development
team. The red cluster, including Coble, Kruijver, Green, Cowell, and Benschop, reflects Europe-
based methodological research and validation studies. The blue cluster, featuring Bleka, Kelly,
Steele, and Torres, focuses on statistical model development and software applications. The
purple cluster centers on Perlin and associates, representing TrueAllele and US-based
contributions. The yellow cluster, including Garrett, Morrison, and Thompson, emphasizes
legal, decision science, and statistical methodology studies. The dense connections observed
between the Bright—Taylor cluster and the Coble—Kruijver cluster reflect collaboration and
knowledge flow between New Zealand—Australia—based groups and Europe-based research
teams. In contrast, the relatively isolated position of Perlin’s node indicates that the TrueAllele
system represents an independent, US-centered line of research.
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Figure 8. Co-citation Links Among Authors

The co-citation analysis presented in Figure 8 reveals that the field is structured around three
primary axes. The New Zealand—Australia axis, represented by researchers such as Bright,
Taylor, Curran, and Haned, embodies STRmix™ software development and statistical
modeling efforts. The European axis, with contributors including Coble, Kruijver, Green, and
Cowell, focuses on probabilistic model diversity, validation protocols, and inter-laboratory
comparative analyses. The US axis, led by Mark Perlin, is characterized by the TrueAllele
system and independent applications. This configuration highlights that AI and probabilistic
genotyping-based DNA mixture interpretation constitutes a globally guided, interdisciplinary
field, coordinated across multiple centers yet unified by common methodological foundations.
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4. Discussion

This study presents findings based on a bibliometric analysis of the literature on Al assisted
forensic DNA mixture interpretation. The rapid increase in publication numbers, the
pronounced centralization within author, institution, and country networks, the thematic
clustering revealed through keyword co-occurrence, and the structural groupings emerging
from co-citation and bibliographic coupling analyses collectively reflect the developmental
dynamics of the field. One quantitative indicator of this progression, the “Annual Distribution
of Publications” graph (Figure 1), demonstrates a marked acceleration in the literature from
2010 onward, with publication output peaking notably in 2022. This increase can be attributed
to the broader adoption of PG software (e.g., STRmix™, EuroForMix) in forensic laboratories
and the accelerated integration of AI/ML techniques with these systems. This trend is similarly
corroborated by the study of Gill, Benschop, and colleagues (2021), which provides a
comprehensive overview of the historical development of EuroForMix, DNAStatistX, and
STRmix™ systems, alongside the increasing volume of research conducted using these
platforms (Gill et al., 2021).

The co-authorship and author citation analyses clearly position researchers such as Bright,
Taylor, Coble, Buckleton, Bleka, and Benschop as “core actors” in both the methodological and
applied dimensions of the field. These findings indicate that the literature is organized around
specific central institutions, with research output largely shaped by these hubs. For instance, the
study Internal Validation of STRmix™ — A Multi-Laboratory Validation evaluates the reliability
of the STRmix™ software using data from 31 different laboratories, providing a concrete
example of inter-institutional standardization efforts (Bright et al., 2018). Additionally, studies
such as Developmental Validation of STRmix™ NGS focus on integrating new technologies
with existing systems, offering significant methodological contributions, particularly in
assessing the performance of STRmix™ across different data types (Cheng et al., 2023).

Keyword analysis revealed that terms such as “probabilistic genotyping,” “likelihood ratio,”
“drop-in/drop-out,” “validation,” “STRmix,” “EuroForMix,” “continuous DNA interpretation,”
and “massively parallel sequencing (MPS)” are among the most frequently used concepts. This
finding suggests that the literature on forensic DNA mixture interpretation has evolved around
three main axes:

(1) In the methodological/statistical modeling axis, approaches aimed at characterizing
uncertainties—such as LR, Bayesian models, and the number of contributors—
have emerged as central methods.

(i1) Within the software applications and validation axis, frequent research topics
include the development of probabilistic genotyping software such as STRmix™
and EuroForMix, inter-laboratory comparisons, adaptation to NGS/MPS data
types, and the management of artifacts such as drop-out and stutter.

(111)  In the legal/forensic application dimension, ethical and procedural
considerations—including the admissibility of evidence in court, evidential
strength, accessibility, transparency, and decision-making processes—are
increasingly emphasized.
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These categories are further reflected in bibliographic coupling and co-citation analyses, where
the clustering of publications and authors aligns closely with these three axes.

As clearly demonstrated in the visualizations, the differences between STRmix™, EuroForMix,
and other probabilistic genotyping systems are not limited to algorithmic structures; they also
stem from parameter selections such as the number of contributors, drop-in/drop-out rates,
stutter modeling, and allele height variance. The study 4 Diagnosis of the Primary Difference
Between EuroForMix and STRmix, conducted by Buckleton, Curran, Susik, Cheng, Taylor,
Bright, and colleagues, provides a detailed examination of how these parameter differences
influence LR outputs and, consequently, decision-making power (Buckleton et al., 2024).
Additionally, the study Validation of Probabilistic Genotyping Software for Single Cell STR
Analysis evaluates the sensitivity and accuracy of probabilistic genotyping software when
analyzing samples with low DNA quantities or limited cell numbers. In such cases, the
occurrence of artifacts such as drop-in and drop-out is increased, making the impact of these
parameters on software performance more pronounced (Huffman & Ballantyne, 2023). The
study assessed the validity of STRmix™ and EuroForMix for interpreting single-cell or low-
cell-count STR profiles, demonstrating the analytical capacity these systems provide for low-
template DNA analysis.

Country and institution level analyses indicate that the United States, Australia, and New
Zealand play pivotal roles in forensic DNA interpretation, particularly in the development of
licensed software, validation processes, and practical applications. European countries,
including Germany, the Netherlands, Norway, and Switzerland, contribute significantly to
methodological innovations and the establishment of forensic standards. This underscores the
necessity of testing PG software across genetically diverse populations (e.g., allele frequency
distributions) and laboratory protocols to ensure their global validity, as variables such as allele
frequencies and population structure can directly influence the sensitivity of LR and other
statistical outputs.

Visualizations and literature reviews reveal that certain limitations of PG software for forensic
DNA mixture interpretation remain pronounced. Although recent studies have increasingly
addressed low-template DNA samples and highly complex, multi-contributor mixtures, the
numerical representation of such cases in the literature remains limited. These scenarios are
critical for evaluating software performance under boundary conditions. Observed uncertainties
in parameter selection are thought to stem from a lack of standardization in model components,
including the predetermined number of contributors, drop-in/drop-out rates, and allele height
variance. In alignment with principles of transparency and explainability, information regarding
the internal model structures and algorithmic decision-making mechanisms of Al-based PG
software must be accepted and understood within forensic systems. However, the literature in
this area is still relatively recent and limited, and methodological clarity regarding algorithm
interpretability remains largely insufficient. A similar limitation exists regarding data diversity:
most validation studies using allele frequencies from different populations, laboratory
protocols, and STR kit brands are concentrated within the same centers and follow similar
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procedures, thereby restricting methodological diversity and limiting the global generalizability
of findings.

When findings derived from visual analyses are considered alongside those supported by the
literature, it is evident that PG software for forensic DNA mixture interpretation has undergone
a marked maturation process over the past five to seven years, both theoretically and in terms
of practical application. During this period, particular attention has been given to software
validation, management of parameter uncertainties, and admissibility in court. Nevertheless,
despite these advances, methodological gaps persist in areas such as the influence of
subjectivity in parameter selection, the limited representation of low-template and complex
mixture samples, and the insufficient consideration of population- and country-specific
differences. To address these gaps in the future, the creation of large-scale datasets supported
by field-derived data, comparative analyses across different PG software platforms, the
development of open-source modeling approaches, and the transparent articulation of
algorithmic decision-making within explainable Al frameworks are recommended. Such efforts
are expected to substantially enhance both the scientific validity of the field and the reliability
of its forensic applications.

5. Conclusions and Recommendations

This bibliometric analysis demonstrates that the field of Al driven forensic DNA mixture
interpretation has undergone substantial evolution over the past three decades, with a
particularly pronounced growth trajectory since 2015. The increase in publication output
indicates that the field has progressed beyond a purely methodological research topic, becoming
increasingly integrated into routine forensic practice. Notably, 2022 marks a pivotal point in the
literature, reflecting the integration of advanced algorithms such as deep learning, variational
inference, and explainable AI (XAI) into probabilistic genotyping software.

Based on the bibliometric findings discussed in detail, research production in forensic DNA
analysis is concentrated geographically and institutionally within specific centers, while
thematically it revolves around statistical modeling, software validation, and legal application.
This existing structure of the literature informs the focus of the following conclusions and
recommendations, particularly emphasizing the resolution of methodological uncertainties and
the standardization of software systems within forensic workflows. In this context, parameter
variability across different software platforms has emerged as a significant source of uncertainty
in LR calculations, especially for low-template or multi-contributor samples. Addressing these
uncertainties necessitates the establishment of standardized validation protocols through
international consortia and comprehensive performance testing for these challenging sample
types. This underscores the urgency of creating globally harmonized validation frameworks.
Furthermore, to enhance the admissibility of explainable Al systems in forensic contexts,
decision-making processes should be rendered transparent, and these approaches should be
aligned with international forensic standards such as ISO/IEC 17025 and 21043. Another
critical limitation in the current literature is the narrow diversity of datasets, with most studies
focused on specific populations and a limited set of STR kits. Future research should therefore
emphasize population-based datasets from diverse geographic regions and integrate
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technologies such as microhaplotypes and NGS. From an interdisciplinary collaboration
perspective, multidisciplinary projects involving statistics, computer science, forensic genetics,
and law hold substantial potential to advance both scientific progress and courtroom
acceptance. To overcome regional contribution limitations, developing countries in particular
should integrate population genetic data into international databases and actively participate in
software validation studies, thereby providing more visible and high-quality contributions to
the literature.

In conclusion, Al driven forensic DNA mixture interpretation systems have demonstrated
significant methodological advancements, both in statistical modeling approaches and
software-based applications. The dynamic development of the field necessitates research
strategies that focus not only on technical diversity but also on the reliability of applications,
transparency in decision-making processes, and alignment with international standards.
Structuring future studies in accordance with these principles will further enhance the scientific
validity of forensic genetic analyses and their admissibility in legal proceedings.
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ABSTRACT

Breast cancer is one of the most frequently diagnosed malignancies in women and represents a
major global health concern in terms of both incidence and mortality. Genomic instability plays
a central role in the pathogenesis of cancer, and alterations observed particularly in non-coding
Short Tandem Repeat (NncSTR) regions are considered important indicators of this process.
Although ncSTR markers are widely used in forensic genetics for individual identification, they
are also increasingly recognized as valuable tools for tumor biology and biomarker research. In
this study, blood, normal tissue, and tumor tissue samples obtained from 74 breast cancer cases
were analyzed using ncSTR profiling, and the occurrence of loss of heterozygosity (LOH) and
microsatellite instability (MSI) was systematically assessed. The findings revealed complete
and stable STR profiles in blood and normal tissues, whereas tumor tissues displayed significant
levels of genetic instability. Specifically, 34 cases of cLOH, 33 cases of pLOH, and 46 cases of
MSI were detected. In terms of allele distribution, alleles 16 and 17 at D3S1358, allele 13 at
D19S433, alleles 19 and 23 at D2S1338, and allele 11 at D16S539 were found to be
predominant. These results suggest that certain ncSTR loci may be more susceptible to genetic
instability in breast cancer. Overall, the data emphasize the dual significance of ncSTR
profiling: (i) from a forensic genetics perspective, DNA profiles derived from tumor tissues
may lead to misleading matches or erroneous exclusions; and (ii) from a clinical biology
perspective, NncSTR variations may reflect genomic instability in breast cancer and serve as
potential biomarkers. Therefore, ncSTR-based analyses should be considered not only as a
critical factor in forensic reporting but also as a complementary approach in cancer biology,
particularly for early diagnosis, prognostic assessment, and prediction of therapeutic response.

Keywords: Breast cancer, ncSTR, LOH, MSI, forensic genetics, biomarker

1. Introduction

Breast cancer is the most common malignancy among women worldwide and ranks second in
terms of mortality (Giaquinto et al., 2024). The early diagnosis of the disease and the
identification of therapeutic biomarkers are of critical importance for clinical biology and public
health. At the molecular level, genomic instability is considered one of the fundamental
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mechanisms in the development of breast cancer, and this instability is particularly observed in
microsatellite repeat regions (STR — Short Tandem Repeats).

STRs are generally located in non-coding regions and, due to their high levels of polymorphism,
have become the gold standard in forensic genetic analyses (Pelotti et al., 2007). It has been
demonstrated that non-coding STR regions (ncSTRs) can be utilized not only for identification
and population genetics studies but also for cancer biomarker discovery and the understanding
of tumor biology (Omar et al., 2024). In particular, events such as loss of heterozygosity (LOH)
and microsatellite instability (MSI) are considered both molecular signatures reflecting cancer
development and sources of variability that may lead to misinterpretations in forensic DNA
profiling.

LOH and MSI events observed in tumor tissues manifest as allele loss, the emergence of novel
alleles, or imbalances in allelic ratios within DNA profiles (Pelotti et al., 2007). Such alterations
may lead to misleading matches, incomplete profiles, and erroneous exclusions in forensic
identification processes. Therefore, careful evaluation of STR profiles derived from tumor
tissues is of critical importance in forensic reporting. From a clinical perspective, ncSTR
variations are suggested to be associated with the loss of function of tumor suppressor genes,
impairment of DNA repair mechanisms, and cancer progression (Omar et al., 2024). Genomic
alterations frequently observed in breast cancer have been reported to cluster in specific ncSTR
loci, which may serve as early molecular indicators in cancer diagnosis and therapeutic
monitoring (Mesquita et al., 2024). In conclusion, ncSTR profiling studies hold strong potential
not only for enhancing the reliability of DNA analyses in forensic genetics but also for the
identification of novel biomarkers in clinical biology.

The primary aim of this study is the systematic comparison of ncSTR profiles obtained from
three different biological materials (blood, healthy tissue, and tumor tissue) in breast cancer
cases, and the evaluation of LOH and MSI variations observed in these profiles from both
forensic genetics and clinical biology perspectives. In the literature, the majority of studies have
either focused exclusively on tumor tissues or investigated only specific STR loci. In contrast,
this study offers a dual perspective by simultaneously comparing different biological materials
obtained from the same individual. The originality of our work lies in its ability to highlight
both the reliability issues of ncSTR profiling in forensic identification processes and its
contribution to the identification of potential biomarkers in breast cancer. In this regard, the
study serves as an interdisciplinary bridge connecting the fields of forensic genetics and cancer
biology.

2. Materials and Methods
2.1 Sample Collection

This study was conducted with the approval of the Medipol University Non-Interventional
Clinical Research Ethics Committee (No: E-10840098-202.3.02-5292; 02.09.2024) and in
accordance with the principles of the Declaration of Helsinki. Informed consent was obtained
from all participants, and their confidentiality was preserved. A total of 74 volunteers over the
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age of 18, without kinship relations, with histologically confirmed invasive cancer diagnoses,
untreated, and without chimeric characteristics, were included. A history of blood
transfusion/organ transplantation, the presence of another cancer diagnosis, or chronic illness
constituted exclusion criteria.

The study was carried out at the Anagen Analysis Research Laboratory. Blood, healthy, and
tumoral tissue samples of cancer-diagnosed volunteers who had applied to the Forensic
Molecular Genetics Laboratory of Istanbul University-Cerrahpasa, Institute of Forensic
Sciences and Legal Medicine, for DNA identification were collected. Seventy-four cases with
an active disease course at the time of sampling were included. VVenous blood samples were
collected into 5 ml EDTA tubes and stored at +4 °C until analysis. The storage duration of the
obtained FFPE tissue blocks ranged between 1 and 12 months (mean = 6.74 + 2.68), while the
participants’ ages ranged between 20 and 39 years (mean = 29.81 + 5.49).

2.2 DNA lIsolation and Quantification

To prevent bacterial growth and contamination, all surfaces were cleaned with 10%
benzalkonium chloride (Zefiran IM) and 10% bleach, and consumables were sterilized by
autoclaving. From FFPE blocks coded by a pathologist, sections of approximately 3 pm
thickness were obtained using a scalpel, followed by deparaffinization with xylene and ethanol.
Genomic DNA was isolated from FFPE tissues and venous blood using the QlAamp DNA Mini
Kit (Qiagen, Germany) in accordance with the manufacturer’s protocol (QIAGEN Sample and
Assay Technologies, 2016). During the isolation procedure, proteinase K digestion, lysis, and
column-based purification steps were performed. The obtained DNA samples were quantified
fluorometrically using a Qubit® Fluorometer and the Quant-iT™ dsDNA HS Kit (Thermo
Fisher Scientific). Measurements were carried out in triplicate; when necessary, high
concentrations were diluted to 0.2 ng/ul, and DNA isolates were stored at —20 °C until further
analysis.

2.3 STR Analysis

The obtained DNA samples were amplified using the AmpFISTR® GlobalFiler™ STR Kit
(Applied Biosystems, USA) with the GeneAmp® 9700 PCR System, in accordance with the
manufacturer’s protocol (Thermo Fisher Scientific Inc., 2019). The GlobalFiler™ kit covers 24
STR loci (D3S1358, VWA, D16S539, CSF1PO, TPOX, D8S1179, D21S11, D18S51, D2S441,
D19S433, THO1, FGA, D22S1045, D5S818, D13S317, D7S820, SE33, D10S1248, D1S1656,
D12S391, D2S1338, DYS391, Y-indel, AMEL). Analyses were performed using the different
fluorescent dyes included in the PCR kit and the GeneScan™ 600 LIZ™ standard. Thanks to
MiniSTRs, reliable results could also be obtained from samples containing low amounts of
DNA or inhibitors.

Amplification reactions were carried out in a total volume of 12.5 pL, and the amplified
products under standard PCR conditions were stored at +4 °C. In most samples, complete
profiles were obtained in a single attempt; in a small number of tumor samples with missing
alleles, PCR was repeated.
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Amplification products were genotyped using the Applied Biosystems ABI 3500 capillary
electrophoresis (CE) system. For this purpose, a mixture containing 9.6 uL Hi-Di™ formamide
and 0.4 uL GeneScan™ 600 LIZ™ Size Standard was prepared per sample, and 1 pL of PCR
product was added to this mixture. Along with control wells containing the allelic ladder,
samples were electrophoresed using POP-4 polymer.

2.4 Data Evaluation Criteria

CE results were analyzed using GeneMapper™ ID-X v1.6 software. A threshold of 150 RFU
and a kit-specific reading range of 74-444 nt were applied for allele calling. The allelic ladder
and LIZ 600 internal standard were used as references. Negative and positive controls were
included in each run to verify contamination status and kit performance. Analyses were
conducted in accordance with SWGDAM guidelines, and non-allelic peaks were excluded from
reporting.

LOH and MSI assessments were performed using RFU values based on the mean of three
replicates. The Allelic Imbalance Ratio (AIR) was used to evaluate LOH. Homozygous loci
were considered non-informative for LOH and included only in MSI assessment. PCR artifacts
(e.g., drop-out, stutter) were excluded before interpretation; in doubtful cases, isolation and
PCR were repeated.

LOH: cLOH (complete allele loss), pLOH (allelic ratio <0.30 or >1.67)
MSI: A novel allele >150 RFU not present in healthy tissue.

2.5 Statistical Analysis

One-way ANOVA was applied for numerical data, and the Pearson Chi-square test was used
for categorical data; Tukey HSD post-hoc analysis was performed in cases of significant
differences (p < 0.05). Excel 2019 was used for visualization and basic calculations, while
GraphPad Prism v8.4.3 and SPSS v27.0 were employed for advanced statistical analyses.
STRAF 2 software was used for allele frequency analyses (Gouy & Zieger, 2025).

3. Results
3.1 DNA Quality

The DNA concentrations obtained from breast cancer cases ranged from 2.58-9.05 ng/ul in
blood, 0.59-2.42 ng/ul in healthy breast tissue, and 0.49—1.75 ng/ul in tumoral breast tissue
(Figure 1). The DNA vyield in blood was found to be significantly higher than that of both
healthy and tumoral breast tissues. Furthermore, DNA concentration in healthy breast tissue
was significantly higher than in tumoral tissue (p < 0.001 for all comparisons).
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Figure 1. Distribution of DNA quantities among groups in breast cancer cases. (A) Boxplot of DNA quantities,
(B) Scatterplot illustrating the relationship between DNA quantities in healthy and tumoral tissues.

3.2 Allelic Distribution

While ncSTR profiles in blood samples showed complete and heterozygous distributions,
marked allele losses were detected in tumor tissues. Since the PCR analysis Kit used covers 24
loci, a total of 1,776 loci from 74 breast cancer cases were evaluated. The genotyping success
rate in blood and healthy tissue samples was found to be 100%. The success rate was calculated
using the formula: (Number of observed loci / Number of expected loci) x 100. According to
Hardy—Weinberg Equilibrium (HWE) analysis, the genotype distribution of STR markers was
p = 1.0 across all loci, indicating that the data were fully consistent with Hardy—Weinberg
equilibrium. Although deviations may be expected in small sample sizes, no observed—expected
genotype differences were found in our study, and the calculated distributions were in complete
agreement with theoretical expectations. Figure 2 presents the allele frequencies observed at
each locus in the study cohort.

3.3 LOH and MSI

When the locus-based distributions of genomic instability presented in Table 1 were evaluated,
MSI and LOH analyses revealed that certain STR loci exhibited higher instability compared to
others. pLOH was most frequently observed at loci D13S317 (5 cases), D16S539 (4 cases), and
VWA (3 cases). cLOH was particularly prominent at D21S11 and D16S539 (5 cases each),
D19S433 (4 cases), and VWA and SE33 (3 cases each). In terms of MSI events, the highest
instability was recorded at D21S11 (8 cases), D16S539 (6 cases), SE33 and D19S433 (5 cases
each), and VWA (4 cases). According to the widely accepted 33% rule in forensic genetic
studies (Tozzo et al., 2021), when locus-based MSI distribution was evaluated, among the cases
analyzed, MSI was detected in 10 out of 21 loci (47.6%). These ratios indicate that the cases
fall into the MSI-H category, as more than 33% of the analyzed loci exhibited instability.
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In Figure 3, examination of the case x locus matrices through the MSI heatmap revealed the
most pronounced instability at D21S11, with weaker levels also observed at D16S539 and
SE33. In Figure 4, analysis of the LOH heatmap based on case x locus matrices indicated
notable LOH at D16S539 and D13S317, while D21S11 exhibited moderate-to-high levels of
LOH.
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Table 1. Distribution of STR locus-specific mutational events across tumor tissue.

Locus cLOH pLOH
Amelogenin 0 0
CSF1PO
D10S1248
D12S391
D13S317
D16S539
D18S51
D195433
D151656
D21S11
D22S1045
D251338
D2s441
D351358
D5S818
D75820
D8S1179
DYS391
FGA
SE33
THO1
TPOX
Y-Indel - - -
VWA 3 3
Total 34 cLOH, 33 pLOH, 46 MSI

<
)

RPN OO, O Uk A~ADNOAOERLINOO
RPN OOIRLRELPINDNNORMOOONO O
RPINOOIRFRRFPONOOO WO L WO OO

OIN| W N1
RPIWININ
OIN O N1

S

MSI Events - Breast Cancer (74 cases)

=
=]

g* — g — — —_— [—
.  — = _— | 08
20- —_—
24 - — — — g
287 — c
n32. — 06 g
2 36- g
n
T a0- — o
@] =
44 - 104 S
48- — —_ —] b
52_ — w
56 - — .
60_ —_— — 02

D18551 -

-
N
.

<

o

mnelogenin -
CSF1PO -
31051248 -
D125S391 -
D13S317 -
D16S539
D195433 -
D1sS1656 -
D215S11 -
22251045 -
D2S1338 -
D25441 -
D351358 -
D55818 -
D75820 -
D8S1179 -
DYS391 -
FGA
SE33 -
THO1 -
TPOX -
Y-Indel -
VWA -

Figure 3. MSI heatmap: Microsatellite instability distribution on a case X locus basis in breast
cancer samples (Red tones indicate which locus exhibits MSI in which case)
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Figure 4. LOH heatmap: Loss of Heterozygosity distribution on a case x locus basis in breast
cancer samples (Blue tones indicate which locus exhibits LOH in which case).

4. Discussion

In this study, STR profiles obtained from tumor tissues in breast cancer cases showed
significant differences when compared with profiles derived from blood and healthy tissues. In
particular, the high frequency of LOH (pLOH and cLOH) and MSI events indicates that tumor-
derived DNA may substantially limit the reliability of forensic genetic analyses. This finding
highlights the potential risks of using tumor tissues as a DNA source in forensic identification
studies. Similarly, Pelotti et al. (2007) and Omar et al. (2024) emphasized that STR instability
in cancer tissues may increase the likelihood of false matches or erroneous exclusions in
forensic applications such as identification and kinship testing.

One of the loci where MSI was most frequently observed in our study was D21S11. This result
is consistent with the MSI distribution reported by Mesquita et al. (2024) in breast cancer
cohorts. This finding suggests that certain STR loci may be more susceptible to genomic
instability specific to breast cancer. In particular, STR loci exhibiting high variability may
increase the margin of error in forensic interpretation. In this context, the obtained results
strongly support the need to include ‘cancer tissue—derived variations’ as routine evaluation
parameters in forensic reporting processes.

From the perspective of clinical biology, the observation of ncSTR variations can be regarded
not only as a forensic reliability issue but also as a molecular signature of the carcinogenesis
process. LOH events are generally associated with the loss of tumor suppressor genes, while
MSI arises as a consequence of impaired DNA repair mechanisms (Boland & Goel, 2010).
Therefore, the high LOH and MSI rates observed in our study may be considered a reflection
of the fundamental molecular mechanisms contributing to tumor progression in breast cancer.
Moreover, MSI has been reported as a strong biomarker for predicting responses to
immunotherapies in different cancer types (Hause et al., 2016). In this regard, ncSTR-based
analyses may provide not only diagnostic but also clinically informative indicators for guiding
treatment.
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On the other hand, the findings of our study are also important in the context of population
genetics. The distribution of major and private alleles demonstrated that certain loci possess
discriminative potential to reveal genetic differentiation among groups. Supporting these
differences with FST analyses would highlight that ncSTRs can be used not only for individual
identification but also for population-based genetic studies. In particular, variants defined as
‘private alleles’ appear to provide unique signatures both for cancer biology and for forensic
genetic interpretation.

The limited sample size, the inability to fully control tumor heterogeneity, and the evaluation
of only certain ncSTR loci restrict the generalizability of the results. Nevertheless, these
limitations do not diminish the originality of our study; rather, they underscore the need for
larger-sample, multicenter studies encompassing different cancer types.

In conclusion, the findings deliver a dual message: (i) From a forensic genetics perspective,
ncSTR variations observed in tumor tissues should be carefully considered in identification and
kinship analyses; (ii) From a clinical biology perspective, these variations may serve as
potential biomarkers for early diagnosis, prognostic evaluation, and prediction of treatment
response in breast cancer. Approaching ncSTR-based studies with an interdisciplinary
perspective will not only enhance the reliability of forensic reporting but also provide new
clinical insights into cancer biology.

5. Conclusion and Recommendations

In this study, ncSTR profiles obtained from blood, healthy tissue, and tumor tissues in breast
cancer cases were compared, and it was revealed that LOH and MSI were particularly frequent
in tumor tissues. The findings indicate that tumor-derived DNA samples may lead to misleading
results in STR-based identification processes from a forensic genetics perspective. Therefore,
it is recommended that tumor tissues be evaluated with caution in forensic applications, and
that blood or healthy tissues be used as references whenever possible.

From a clinical perspective, ncSTR profiling has the potential to serve as a valuable biomarker
reflecting genomic instability in breast cancer cases. In particular, loci with high MSI
frequencies are predicted to be useful for early diagnosis, prognostic monitoring, and the
assessment of treatment response. In this context, ncSTR-based analyses are considered to play
a complementary role alongside  conventional — molecular  biology  tests.
For the future, it is recommended that similar analyses be conducted on larger cohorts and in
different populations, that ncSTR variations be systematically compared across various cancer
types, and that ncSTR profiling be incorporated into the standard analysis panels of clinical
biobanks.

In conclusion, ncSTR profiling holds dual significance in breast cancer for both forensic
genetics and clinical biology. Supporting this approach through interdisciplinary research is
expected to enhance the reliability of forensic reporting and contribute to the discovery of novel
biomarkers in cancer biology.
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ABSTRACT

The genus Verbascum L. comprises more than 2,500 species worldwide and is recognized as
the largest genus of the Scrophulariaceae family. In the flora of Turkey and the East Aegean
Islands, 228 species of this genus have been identified, 185 of which are endemic. Verbascum
species are known to possess various biologically active compounds, including flavonoids,
phenylethanoid and neolignan glycosides, saponins, iridoid and monoterpene glycosides, and
have been widely used in traditional medicine worldwide. In this study, the amino acid profile
and trace element content of methanolic extracts derived from the root and stem organs of
Verbascum tuna-ekimii Karavel., a locally endemic species from Erzincan (Turkey), were

investigated.

A total of 43 amino acids were analyzed. The highest concentration was observed in the stem
as L-glutamine (150.18 nmol mL), while the root exhibited the highest level of L-proline
(32.45 nmol mL1). Valine, norvaline, threonine, serine, and L-histidine were found only in
stem samples; in contrast, no amino acid was specific to the root. The generally higher levels
of amino acids observed in the stem suggest that this organ may function as a major site of
amino acid biosynthesis and accumulation, while the root appears to be more actively involved
in transport and metabolic processing. Amino acids such as L-proline, L-glutamine, aspartic

acid, alanine, serine, glutamate, and y-aminobutyric acid (GABA), found at high levels in the
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stem, are known to be associated with various biological activities. In particular, proline and
glutamine are involved in osmotic stress tolerance and antioxidant defense mechanisms, while
tryptophan, tyrosine, and phenylalanine serve as essential precursors in the biosynthesis of

secondary metabolites.

Trace element analysis identified 13 elements. Aluminum (Al) was highly accumulated in the
root (2998.9 ng gt dry weight), which may indicate an adaptive response to tolerate Al-induced
toxicity. In contrast, a significant accumulation of sodium (Na) was observed in the stem
(10,564.5 pg g* dry weight). Given the roles of zinc (Zn) in protein synthesis and sodium in
osmotic regulation, these elements may be related to the high amino acid levels observed in the

stem.

The findings indicate that Verbascum tuna-ekimii is characterized by a diverse amino acid
composition and a valuable content of biologically active compounds and trace elements,
highlighting its potential applications in pharmaceutical, nutraceutical, and phytotherapeutic
fields.

Keywords: Amino acid, Trace element and Verbascum tuna-ekimii.
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Ozet

Biyoaktif peptidler takviye besin olarak kullanildiginda insan sagligina faydasi olan protein
pargalaridir ve insan viicudu iizerinde degisik fizyolojik fonksiyonlara sahiptirler. Bunun
yanisira bazi aktif peptidler disaridan alinan daha biiytlik peptid ya da proteinlerin sindirim
sisteminde bulunan proteaz enzimleriyle parcalanmasi ile olusurlar. Diinya’da morbititesi
yiiksek olan kardiyovaskiiler, kan basmci yiiksekligi, diyabet, kanser gibi hastaliklarin
tedavisinde verilen ilaglarin stirekli kullanimi ve dozaj ayarlanamamasi sonucu olusan
zehirlenme vakalar1 hastaliklarin tedavisinde her zaman problem yaratmaktadir. Zehirlenme
vakas1 ile karsilasilmasa bile uzun siireli ila¢ kullanim1 en azindan ciddi yan etkileri ve ilag
bagimlilig1 gibi negatif durumlar1 da beraberinde getirir. Bu yiizden biyoaktif dogal besin
kaynaklart s6z konusu riskleri en aza indirgemede bagvurulacak alternatif ila¢ kaynaklaridir.
Denizel kaynakli peptidler antidiabetik, antihipertansif, antiHIV, antikoagiilan, antimikrobiyal,
antiobezite, antioksidan, antiproliferatif, kalsiyum baglayict gibi bir¢ok biyoaktiviteye
sahiptirler. Literatiirde denizel kaynakli peptidler daha ¢ok makroorganizmalardan ve bunlarin
lizerlerine yerlesmis funguslardan izole edilmistir. Ozellikle Tiirkiye kaynakli Denizel
bakterilerden yapilmis peptid izolasyon ¢alismasinin olmamasi bizi bu bakterilerden sekonder
metabolit izole etmeye ve yapilarini tanimlayip antidiyabetik aktivitelerini aragtirmaya itmistir.
Bu nedenle antidiyabetik aktivite gosteren B glukozidaz enzim inhibitorleri analiz edilmistir.
TUBITAK-1002 projesi kapsaminda bakterilerden ekstrakte edilen peptidlerden {igiiniin
Edman par¢alanmasi yontemiyle amino asit dizilimleri saptanmis ve parcalanmalar sonrasi
ardistk peptid fragmanlarimin B glukozidaz enzim inhibitorii aktivitesi Ol¢iilmiistiir.
Calismamizin sonucunda Alkalihalobacillus macyae MW559742den izole ettigimiz G7 kodlu
bilesigimizin amino asit dizilimini “CMMC” yani Cys-Met-Met-Cys olan bir tetrapeptid,
Kocuria rosea MW559735’ten izole ettigimiz B78 kodlu bilesigimizin amino asit dizilimini
“LCHMCHMLH” yani Leu-Cys-His-Met-Cys-His-Met-Leu-His olan bir nonapeptid; Bacillus
simplex KJ161411°den izole ettigimiz K3848 kodlu bilesigimizin amino asit dizilimini
“RLSLRRRGREDF” yani Arg-Leu-Ser-Leu-Arg-Arg-Arg-Gly-Arg-Glu-Asp-Phe olan bir
siklik dodekapeptid olarak saptanmistir. Ayrica her bir Edman parcalanmasindan elde edilen su
fazlarinda bulunan peptid parcalarinin B glukozidaz enzim inhibitorii aktiviteleri de test
edilmistir. B78’den elde edilen His-Met-Cys-His-Met-Leu-His dizilimli heptapeptid ve Met-
Cys-His-Met-Leu-His dizilimli hekzapeptid pargalari ve G7’den elde edilen Met-Met-Cys
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dizilimli tripeptid pargasi ile Cys amino asidi enzim inhibitorii aktivitesi gostermistir. Elde
edilen enzim inhibitorlerinin ileri analizleri yapilarak, medikal kullanimlar1 yoniinde ¢alismalar
stirdiiriilmelidir.

Anahtar kelimeler: Peptid, Edman Par¢alamasi1, Antidiyabetik Etki, f Glukozidaz inhibisyon
Aktivitesi.

1. GIRIS

Biyoaktif peptitlerin birgok dnemli biyoaktiviteye sahip olduklar1 bilinmektedir. Fonksiyonel
gidalar, kozmetikler, evcil hayvan mamasi iiretimi ve saglik sektorii de dahil olmak tizere ¢esitli
uygulamalarda kullanilmaktadirlar [1-2]. Bu peptitlerin molekiiler agirliklar1 2500 Da'dan azdir
ve boyutlar1 2-20 amino asittir. Peptitlerin biyoaktivitesi, bilesime ve amino asit dizisine
baglhidir. Peptitlerin, yapisal Ozelliklerine, amino asit bilesimlerine ve dizilime gore
antihipertansif, antioksidatif, hipokolesterolemik, antibakteriyel, immiinomodiilatér, opiat
benzeri, mineral baglayici ve antitrombotik aktivitelere sahip olabildikleri [3-4], Denizel
kaynakli peptidlerin alkolik olmayan karaciger yaglanmasinin 6nlenmesi ve tedavisinde [5],
yara iyilestirmede [6], bagisiklik sistemi giiclendirmede [7], HIV enfeksiyonlarini tedavi
etmede kullanilabilecekleri arastirmalarla kanitlanmistir [8]. Ayrica denizel kaynakh
peptidlerin DPP-IV (Dipeptidil peptidaz-IV) inhibitér 06zellikleri yani antidiyabetik
ozelliklerinin oldugu da yapilan ¢alismalarla kesfedilmistir [9-11].

Edman metodunda [12-14] amino asit zincirinden N-terminal amino asit ayrilir, geride kalan
reaksiyona girmemis peptid ya da proteini orijinal halinden bir amino asit eksik bir sekilde
ortama birakir. Edman reaktifinin ana bilesigi fenilizotiyosiyanat (PITC) bazik ortamda
peptidin N-ucundaki amino asit ile bir feniltiyokarbamoil tiirevi olusturur. Daha sonra peptid
asidik kosullarda ortama bir amino asit feniltiyohidantoin tiirevi vererek bir amino asidinden
ayrilir. Bu metod sayesinde peptidlerin yapilarinin aydinlatilmasinda yani amino asit
dizilimlerinin bulunmasinda manuel olarak Edman reaksiyonu ya da otomatize sekli olan
Edman dizileyicisi kullanilir. Daha sonra elde edilen amino asit-PTH bilesiklerinin yapilar1 ve
dolayisiyla amino asit dizilimleri LC-MS/MS veya HPLC-MS kullanilarak belirlenir.
B-Glukozidaz enzimi glikozidik bagi hidrolizleyen ve organizmada sekonder metabolizma,
biyotransformasyon, bitkilerde patojenlere karst savunma, insan dokularinda ve hiicre
duvarlarinda seramid glikozidinin yikilmas1 gibi normal biyolojik islemlerin siirdiiriilmesinden
rol alir [15]. Klinik teshislerde p-Glukozidaz aktivitesinin seviyesi nekrotizan enterokolit ve
gaucher hastaligi i¢in kullanilir. Farmasotik caligmalarda ise B-Glukozidaz diyabet, HIV
enfeksiyonu, metastatik kanser, lizozomal depo hastaligt gibi c¢ok ¢esitli hastalikla
iliskilendirilir.

Calismamizda amacimiz 3 farkli denizel bakteriden izole ettigimiz {i¢ peptidin amino asit
dizilimini saptayarak yapilarini aydinlatmak ve bu peptidlerden Edman pargalanmasi ile elde
edilen 1 amino asit eksik ardisik peptidlerin antidiyabetik o6zelliklerini beta-glukozidaz
inhibisyon aktivitelerini saptayarak arastirmakti.
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2. DENEYSEL CALISMALAR

Arastimamizda;

Elimizde olan standart amino asitlerin feniltiyohidantoin tiirevleri
sentezlenmistir.

3 farkli denizel mikroorganizmadan elde edilen saf peptidin Edman yontemi ile
parcalanmasi gergeklestirilmis amino asit feniltiyohidantoin tiirevleri
sentezlenmistir.

Amino asit-feniltiyohidantoin tiirevlerinin LC-MS/MS y6ntemi ile yapilari
tanimlanmustir.

Amino asit-feniltiyohidantoin tiirevlerinin yapilarinin dogrulanmasi ince tabaka
kromatografisinde standart amino asitlerin feniltiyohidantoin tiirevlerinin Rf
degerleri ile kiyaslama ve

3 peptidin asidik hidrolizatlarin LC-MS/MS’lerinden elde edilen verilerle
gerceklestirilmistir.

Her bir Edman ¢evrimi sonrasi elde edilen bir amino asit eksik peptid parcalari
tizerinde Beta-glukozidaz enzim inhibisyon testleri gerceklestirilmistir.

3. SONUCLAR VE DEGERLENDIRME

3.1 Standart amino asitlerin ve peptidlerin Edman Yontemi ile Pargalanmasi ve

Kontrolii

Sentezlenen tiirevler i¢in TLC yiiriitiicii solvent sistemi olarak CHCl3z: Aseton: 29: 3 [16-18]
kullanild1 ve plak ninhidrin ile renklendirildi ve Rf degerleri hesaplanarak ¢izelge haline
getirildi. Parcalanmalarin bitimi su fazlariin (CW) TLC kontrolii ile belirlendi (Gorsel 1). G7
icin 4 kez parcalanma, Brg i¢in ise 9 pargalanma gergeklestirildi. Elde edilen iiriinlerin TLC
fotograflar1 Gorsel 2°de verilmistir. Kasssg kodlu peptidimizde ise Edman reaksiyonu
gerceklesmedi yani pargalanma olmadi (Gorsel 3). Bu durum, bu peptidin N-ucunun bloke
oldugunu veya halkal1 yani bir siklopeptid oldugunu ortaya ¢ikardi [19].

G7 B78 K1978 K913 K1416 K1721 K2126 K3134
o) S 6 s 6 s 6 s 0 s O s & s 6 s

;Y

«
- | |-, ~ { q‘ '6 ."‘
s E BRI R B

O: Peptidin Reaksiyona sokulmadan énceki hali

S: Peptidin tamamen Edman Reaksiyonu ile pargalandiktan sonraki hali
(Kalan su fazi) G7 igin 4 pargalanma; B78 igin 9 pargalanma; K1978/
K913/K1416/K1721/K2126/K3134 kodlu K3848’in hidrolizinden elde
edilen peptid pargalari igin 2 pargalanma sonrasi kalan su fazlan

Yiraticu Sistem: n-BuOH:AcOH:H,0:4:1:5
Sprey ¢ozelti: Ninhidrin

Gorsel 1. Edman parcalanmasi bitimi su fazlar1 ve peptidlerin yanyana TLC Profilleri

34



ICSAS 2nd International Conference on Biology, Biochemistry and Molecular Biology
September 19 - 21, 2025
ICSAS ACADEMY ISBN NR. : 978-625-5694-15-7

Yiiriittici Sistem: CHCl3:Aseton:29:3
Sprey ¢ozelti: Ninhidrin

Amino asit-PTH Rfx100 Karsilik gelen amino asit

Yritiicu Sistem: CHCl;:Aseton:29:3
Sprey ¢ozelti: Ninhidrin

Amino asit-PTH Rfx100 Karsilik gelen amino asit

781 782 783 784 785 786 787 788 789

G71 G72 G73 G74

Gorsel 2. G;7 ve Brg’den elde edilen amino asit-PTH tiirevlerinin TLC profilleri-Rf degerleri-Karsilik

gelen amino asit

B1: Bir gevrim kér Edman Reaksiyonu sonucunda elde edilen

su fazi K3848
B2: iki gevrim kér Edman Reaksiyonu sonucunda elde edilen CEO

sufezt 5 , cEO cw K1 K2
K1: Bir gevrim K3848’in Edman Reaksiyonu sonucunda elde B1 B2 B2

edilen su fazi 3

K2:iki gevrim K3848’in Edman Reaksiyonu sonucunda elde

edilen su fazi

O: Peptidin Reaksiyona sokulmadan 6nceki hali

S: Peptidin tamamen Edman Reaksiyonu ile pargalandiktan

sonraki hali (Kalan su fazi) K3848 igin 2 pargalanma sonrasi

kalan su fazi
CEO: Edman Reaksiyonunda PTH tirevinin oldugu organik Yiiriitiicii Sistem: n-BuOH:AcOH:H,0:4:1:5

faz )
. (CW TLC'leri igin)
CW: Edman Reaksiyonu sonucunda elde edilen su faz CHCl,:Aseton:29:3

(CEO TLC'leri igin)
Sprey cozelti: Ninhidrin

Gorsel 3. Kor ve Ksgsg’in CEO ve CW TLC Profilleri
3.2 Ksass Siklopeptidinin Hidrolizlenmesi ve Elde Edilen Peptid Pargalarinin izole Edilmesi

Ksssg peptidi asit ile hidrolizlenerek elde edilen parcalar kromatografik yontemlerle ayrildi
(Gorsel 4).

Kolon kromatografisi

Kolon
Kromatografisi

Hidroliz TLC

Yritiict Sistem: n-BUOH: AOH: H,0: 4: 1: 5
GBzelt: Ninhidrin
Sewy Kolon

kromatografisi

EDMAN REAKSIYONU

iGIN SEGILEN
FRAKSIYONLAR

Gorsel 4. Ksgsg Hidrolizatinin kromatografik yontemlerle izolasyonu
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3.3 Elde Edilen Hidrolizat Pargalarinin Edman Y 6ntemi ile Par¢alanmasi

Edman reaksiyonunun bitimi su fazlarinin (CW) TLC kontrolii ile belirlendi (Gorsel 1). 1978,
913, 1416, 1721, 2226, 3134 kodlu peptid parcalar1 2’ser kez pargalandi. Elde edilen {iriinlerin
Edman {iriinlerinin TLC fotografi Gorsel 5°te verilmektedir.

Amino asit-PTH Rfx100 Karsilk gelen amino asit

k19781 | &4 | Asp
Ydritiich Sistem: CHCI;:Aseton:29:3 K19782 920 Phe
Sprey ¢ozelti: Ninhidrin Koa11 | = | i
7 K9312 53 Leu/lleu/Nle
| - . . kae1 | 73 Ser
8 K14162 53 Leu/Ileu/Nle
P | k7211 e Arg
5 s b gk ey L K17212 60 Arg
781 782 931 932 14161 14162 17211 17212 2126121262 31341 31342 ‘ K21261 so Al'g
K21262 52 Gly
| k31341 63 Arg
K31342 0 Glu

Gorsel 5. Kss4s hidrolizat fraksiyonlarindan den elde edilen amino asit-PTH tiirevlerinin TLC
profilleri-Rf degerleri-Karsilik gelen amino asit

3.4 Elde Edilen Fenil Tiyohidantoin Tirevlerinin LC-MS/MS ile Kiitlelerinin
Belirlenmesi

LC-MS/MS cihazi ile her bir iiriin igin karakteristik fenil tiyohidantoin piki literatiirdeki [20]
standart amino asit-PTH kiitle verileri ve online kiitle tanilama web siteleri
(https://massbank.eu/MassBank/Search,
https://www.sisweb.com/software/ms/nistsearch.ntm?name=cysteine&ei=on&search=Search
+NIST) ile kiyaslanarak belirlenmistir (Cizelge 1).

Cizelge 1. Amino asit-PTH tiirevlerinin kiitleleri ve karsihik gelen amino asit-PTH tiirevleri

Karsilik gelen amino asit-PTH
PTH-Uriinit | Kaynag miz Kusaltmalar
Adi 3 Harfli Tek
Harfli
G71 238,58 Sistein LCys C
G72 - 266,60 Metiyonin D/L-Met M
G73 266,60 Metiyonin D/LMet M
G74 238,58 Sistein L-Cys C
—  — [DLNE/
B781 248,55 AR | o NIe/I/L
Norlosin
L-Leu
B782 238,56 Sistein L-Cys C
B783 274,55[M+2] | Histidin LHis H
B784 266,61 Metiyonin D/LMet M
B785 B78 238,56 Sistein T-Cys C
B786 274,52[M 2] | Histidin L-His H
B787 266,61 Metiyonin D/L-Met M
| DLNI/
B788 248,57 Losin/lzolésin/ | 1y p 1o Nle/IL
Norlésin
L-Leu
B789 274,53[M+2] | Histidin L-His H
K19781 257 [M+7] | Aspartik asit | L-Asp D
K19782 286 [M+4] | Fenilalanin | L-Phe F
K9131 295 [M+4] | Arginin T Arg R
~ — — [DLNE/
K9132 247 [M-1] Iﬁos’?ﬂ.z"l"sm/ D/L-Tlew/ Nle/IL
orlosin
L-Leu
K14161 223 [M*1] | Serin D/L-Ser S
- |DILNI/
K14162 K3848 247 [M-1] ;051?/{zolosuv DILIlew/ NIe/I/L
orlosin
L-Leu
K17211 293 [M*2] | Arginin L-Arg R
K17212 295 [M+4] | Arginin L-Arg R
K21261 295 [M+4] | Arginin L Arg R
K21262 197 [M*5] | Glisin Gly G
K31341 7295 [M+4] | Arginin L-Arg R
K31342 765 [M+1] | Glutamik asit_| L-Glu E
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Elde edilen bulgulara gére G7 ve B7g’in molekiil yapilari ¢izilmistir (Gorsel 6-7).

S/ SH
4
N

Cevrim 1:D/L-Cys Gevrim 2:D/L-Met  Gevrim 3:D/L-Met Gevrim 4:D/L-Met

(23858 23859
22960 u ees) Lz 55 2063

Gorsel 6. G7’nin molekiil yapist

Leu-Cys-His-Met-Cys-His-Met-Leu-His Leu-Cys-His-Met-Cys-His-Met-Leu-His
l\/ ﬁ
.""‘ A\ . \
¥ [ q . " "
o i ; .
Gevrim 1:D/L-Leu
24855
Geviim 4:D/L-Met Gevrim 5:D/L-Cys

Gewim 2:D/1-Cys Gevrim 3.01L-His Geviim G:D/L-His Gevrim8:D/L-Leu Gewim 8:D/L-His
. Gevrim 7:D/L-Met
g 2857
ﬂg‘ [M+2] |
- B3 28761

157 23457 (26258

3 89

ann

Gorsel 7. B7g’in molekiil yapisi

Kasssg’in hidrolizinden elde edilen peptid pargalarinin Edman iiriinlerinin LC-MS/MS
sonuglarina gore yapilari gizilmistir (Gorsel 8-10). Ayrica Gorsel 11°de Kasgag’in yapisi ortaya
cikarilan dipeptid parcalar1 eklenerek olas1 bir siklik yapi ¢izilmistir.

Asp-Phe Arg-Leullleu/Nle
Q T
<
H
Gevim ZD/L-Leu
Gevrim 1:D/L-Asp Gevrim 2:D/L-Phe e DILAT
] 205 e =
[M+7)
gt - ’
l L ‘W.J..;U..v“Lf.
J " i b 2 %0
- 300

LI

Gorsel 8. Kagsg’in 1978 ve 913 nolu fraksiyonlarinin molekiil yapist
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Ser-LeullleuNle
Arg-Arg
L; M1] Cevim1:DIL-Ag
B q
H
Gevrim 2:D/L-Arg
" | @
Cevrim 1:D/L-Ser yg WD
2 | [MH] “ 5o
| ]
M
| ¥
0 2 gk

Gorsel 9. Kagsg’in 1416 ve 1721 nolu fraksiyonlarinin molekiil yapist

: : Gevrim 2:D/L-Gly

lM*5l
Gevrim 2:D/L-Glu

Cevrim 1:D/L-Arg
Gevrim 1:D/L-Arg

Wikl .|L
Il

Gorsel 10. K3848’in 2126 ve 3134 nolu fraksiyonunun molekiil yapisi

- )}Qg

LM

”z

Ag-R
NH

Gorsel 11. Ksgsg’in dipeptid pargalarinin birlestirilmesi sonucu olusan olasi yapilardan biri
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3.5 Elde edilen peptidlerin Beta-Glikozidaz Aktivite Inhibisyon Sonuglar

Alkalihalobacillus macyae MW559742, Kocuria rosea MW559735 ve Bacillus simplex
KJ161411 denizel bakterilerinin MeOH ekstrelerinin, ekstrelerden elde edilen sirasiyla G7, B7s
ve Ksgss kodlu saf metabolitlerinin ve bu metabolitlerin Edman yontemi ile par¢alanmasiyla
elde edilen peptid parcalarinin beta glikozidaz inhibitorii tiretim 6zellikleri enzim agar plak
yontemiyle incelenmis ve sonuglar pozitif ve negatif kontroller ile birlikte degerlendirilmistir
(Cizelge 2). Pozitif kontrol olarak Conduritol B Epoksit (5Smg/mL DMSO) kullanilmis, tim
enzim agar plaklarinda 0,7 cm ¢apli bir renk acimi gdstermistir. Negatif kontrol olarak
Dimetilsiilfoksit (DMSO) uygulanmig, enzim agar plaklarinda renk agilmasi gozlenmemistir
(Gorsel 12).

Cizelge 2. Beta-Glikozidaz Aktivite Inhibisyon Sonuclar

Beta Glikozidaz inhibisyon Deneyi
Ekstrakt Saf Biyomolekiil Edman Pargalar
inhibisyon inhibisyon
Ornek Adi Capi (cm) | Ornek Adi | Capi(cm) Ornek Adi Inhibisyon api (cm)
Hidroliz 1.Edman Pargasi 2.Edman Pargasi

K3848 1978 Negatif 19781 Negatif 19782 0,3cm
. . K3848 19913 Negatif 9131 Negatif 9132 0,5 cm
B""';]‘":; :;"1';”“ 15cm K3848 | Negatif K3848 19 1416 Negatif 14161 02cm 14162 Negatif
K3848 191721 0,3 cm 17211 Ne_&atif 17212 0,2 cm
K3848 1016 2126 Negatif 21261 Negatif 21262 Negatif
K3848 1016 3134 0,2 cm 31341 0,2 cm 31342 0,4 cm

B781 Negatif

B782 0,2cm

B783 0,7 cm

. B784 Negatif

K::x‘;;;:;:a lcm B78 0,3cm B785 Negatif

B786 Negatif

B787 Negatif

B788 Negatif

B789 0,2 cm

Alkalihalobacill b —

alihalobacillus -

macyae 2cm G7 0,5cm G712 Negatit

MW559742 673 0,3 cm

G74 0,7 cm

Pozitif kontrol Met-Met-Cys
_  tripeptidi

Negatif kontrol

Gorsel 12. Alkalihalobacillus macyae MW559742 bakterisinden elde edilen Met-Met-Cys
tripeptidinin enzim-agar plak yontemi ile goriintiilenmesi (Inhibisyon gap1 0,2 cm)

Ozetle, Bacillus simplex KJ161411 bakterisinin K3sag saf metabolitinden elde edilen 6 adet
hidroliz pargasinin 4’li negatif sonu¢ vermistir. Ksgss peptidi enzim inhibisyonu yapmamustir,
hidroliz parcalarina uygulanan Edman pargalanmasi {riinlerinden olan Leu/ILeu/Nle ve Glu
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amino asitlerinin ayr1 ayri inhibitdr 6zellige sahip olduklar1 bulunmustur. Kocuria rosea
MWS559735 bakterisinden izole edilen B7g peptidine uygulanan Edman reaksiyon iiriinlerinden
His-Met-Cys-His-Met-Leu-His heptapeptidi ile Met-Cys-His-Met-Leu-His hekzapeptidi
inhibitor 6zellik gostermistir. Alkalihalobacillus macyae MW559742 bakterisinden elde edilen
G7 peptidinin Met-Met-Cys dizilimli tripeptid parcast ve Cys amino asidi beta glukozidaz
inhibitorii olarak aktivite géstermistir. Bunlarin yani sira, Kis162 ve K21262 Edman reaksiyonu
yan Uriinii karisimi harig, tim Edman reaksiyonu yan iiriinii karisimlar1 uygulandig1 enzim agar
plaklarinda inhibisyon zonu olusturmustur. Bunun nedeni Edman reaksiyonunda yan iirlin
olarak ortamda bulunan tiyotire tiirevleri olan difeniltiyolire (DPTU), dimetil feniltiyotire
(DMPTU) ve diger iire bilesikleri difeniliire (DPU), ditiyotireitol (DTT) bilesiklerinden
ozellikle tiyoiire tiirevlerinin diyabetle iligkili enzimleri inhibe etmesidir, bu 6zellikleri ve DM
tedavisinde ila¢ aday1 olarak kullanilabilecekleri bir¢ok ¢alisma ile kanitlanmistir [21].
Bakteri peptidlerinin Edman iirlinleri olan peptid ve aminoasit parcalarinin higbiri, beta-
glukozidaz inhibisyonu 6zelligi bakimindan bakterinin metanol ekstraktlarindan daha aktif
bulunmamustir.

Yapilarini tanimladigimiz G7, B7g ve Kasgag’1 daha dnceki ¢alismalarimizda asidik hidrolize tabi
tutmustuk. Bu hidrolizatlarin da LC-MS/MS’leri ¢ekildi. https://www.biosyn.com/tew/amino-
acid-masses-tables.aspx web sitesindeki tablolar kullanilarak go6zlenen kiitle pikleri
yorumlanmustir. G7 hidrolizatinda karboksimetil sisteine ait bir pik olan m/z 161 gozlendi. Bu
yapimizdaki 2 adet sistein varligin1 kanitlar. B7g hidrolizatinda ise m/z 139 histidin piki, 149
metiyonin piki, 161 karboksimetil sistein piki, 245 Metiyonin + Leu/Ileu/Nle piki gdzlenerek

yapidaki bu amino asitlerin varligini dogrulamistir. Ksgsg hidrolizatinda varligi dogrulanan
amino asit pikleri ise m/z 156 arginin piki, 165 fenil alanin piki, 263 Aspartik asit + Phe piki,
200 Ser + Leu/Ileu/Nle piki, 312 Arg + Arg (M +5 seklinde), 269 Arg + Leu/Ileu/Nle piki (M+
4 seklinde) dir. Dogrulanan yapilarin dizilim taramalart G7 i¢in “CMMC”, Brg i¢in
“LCHMCHMLH”, Kasgsg i¢in “RLSLRRRGREDEF” seklinde https://www.uniprot.org/tool-
dashboard peptid veritabaninda taratilmis ve eslesme bulunamamistir (Gorsel 13).

G ——

Tool results

Gorsel 13. Ug yapimiza ait amino asit dizilimlerinin Uniport Peptid Arama motorundaki sonuglar

Literattirde Alkalihalobacillus macyae’den izole edilmis bir peptid ¢calismasi bulunmamaktadir.
Dixit vd. (2023) tarafindan Alkalihalobacillus clausii 088 AE’dan elde edilen Clausin-088AE
isimli bir peptid izole edilmistir (Gorsel 14) [22]. Peptidin sistein (Cys-C) igerigi fazladir. G7
yapimizin amino asit diziliminde de (CMMC) 2 adet sistein bulunmaktadir.

a) Leader peptide Core peptide
| |

Clausin-088AE [ctgl_1318] MEKAFDLDLEVVHTKAKDVEPDTFTJVJFVTPGCGETGHFNSFVV

cleavage site
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Gorsel 14. Clausin-088AE’nin amino asit dizilimi

Ahire vd. (2020) Bacillus clausii UBBC07’den Gorsel 15° deki clausin tiirevinin izole
etmistirlerdir [23].

Clausin

Gorsel 15. Bacillus clausii UBBC07’den elde edilen clausin tlirevi [23]

Bu da bize clausin yapisindaki peptidlerin Bacillus cinsi bakterilerde de var oldugunu
gostermistir. Bu ylizden bu yapiy1 Ksgsg maddesinin amino asit igerigi ile de karsilagtirabiliriz.
Ksgsg’in  dipeptidlerini  birlestirerek elde ettigimiz olast dizilim “RLSLRRRGREDF”
seklindedir. Yapimizdaki fenil alanin (Phe-F), Glisin (Gly-G) ve aspartik asit (Asp-D) amino
asitleri Bacillus cinsi bakteriden izole edilen clausindeki amino asitler ile ortaktur.

Bacillus cinsi bakterilerden ¢ok genis sayida aktif peptid elde edilmistir ve bu ¢aligmalar yeni
inhibitér madde arayisi i¢in umut verici bir baslangi¢c noktast olmustur [24-26]. Literatiirde
Bacillus simplex’in bir¢ok susundan peptid izolasyonu yapilmistir. Bunlardan biri Brezilya
Amazon Havzasindan yakalanmig bir baligin bagirsak iceriginde bulunan bir Bacillus sp.
bakterisinden elde edilen bir Fengycin peptididir (Gorsel 16) [27-28]. P34 olarak kodlandirilan
bu peptidin amino asit icerigini Ksgsg molekiiliimiiziin amino asitleri ile karsilastirdigimizda
Glutamik asit (Glu-E), 16sinin bir tiirevi olan izolosin (Ileu-1) amino asitlerinin ortaklik
gosterdigini gormekteyiz.

D-AlloThr

HO ., /
N/

0 | o JH 0 R B -hydro
. LI | . s
L-GI —C T AN e “(‘/'\'t“ﬁfl', fatty aci
Gluy, X A N o{mo; ‘ou
/('\ H H 7 ool
o | e N L-Glu
\ D-Tyr Q
4 COOH \_o
‘\"-‘“n =
D-Ala - N
or D-Val /¢ 1>—‘; # L-Ile
\ OH |
| L]
0= ’]‘
\ 7 = =
N cony, T S0
N/ = $/
L-Pro H/('\ H H\//L' H
POy -~
y -+ {\ -C L-Tyr

o
i
LGIn

Gorsel 16. Fengycin Yapisi [28]

B7g’in kaynagi olan bakterimiz Kocuria rosea ile yapilan bir ¢alismada Linares-Otoya vd.
(2017) tarafindan yeni kocurin isimli tiyopeptid izole edilmistir ve antimikrobiyal aktivitesi
calistlmistir [29]. Gorsel 17°de Kocuria rosea’dan elde edilen Kocuria rosea S17 isimli
tiyopeptidi ve diger Kocuria tiirlerinden elde edilen (Kocuria flava HO-9041, Kocuira sp. UCD-
OTCP) tiyopeptidlerin amino asit dizilimleri verilmistir. Bu dizilimleri B7g’e ait
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LCHMCHMLH ile karsilastirdigimizda yapidaki tiim amino asitleri yani 16sin (Leu-L),
metiyonin (Met-M), sistein (Cys-C), histidin (His-H)’i icerdigini gérmekteyiz.

Leader peptide Corg peptide ~ C-terminal

Kocuria rosea §17 ---JRKPTOLVDLPUDVEELED DI TSLTACHGMTEVEA  STNCFC :

Rocuria flava H0-9041 -~-HDRTPRDIVOLEMDVEELED)QUDVISLIAGHMTRVGA  STHCPCIPCCSCSA?
' DRTPADIVDLPMDVFELEDOGHDVT SLTAGHGMTEVGA

ERYFIDVNDLS TOVEDVRQGCAVTALTADHGNPEVGA

LSDLPADVEENADSGARVESLIACKGIPEVEA  SCNCY

Gorsel 17. Kocuria sp.’den elde edilen peptidlerin amino asit dizilimleri [29]

4. GENEL DEGERLENDIRME VE SONUCLAR

Projemizde yapilarinin  aydinlanmasini  amagladigimiz ~ Alkalihalobacillus  macyae
MW559742’den elde edilen G7, Kocuria rosea MW559735” dan elde edilmis B7s ve Bacillus
simplex KJ161411°den elde edilmis Kagsg’in amino asit dizilimleri LC-MS/MS ve TLC
analizleri ile aydinlatilmistir. Yapilardaki amino asitlerin kiitle verileri bilinen amino asitler ile
oOrtlistiigli ve bilinen amino asitlerden olustugu i¢in IR- ve NMR-spektroskopik analizlerine
ihtiya¢ duyulmamistir. Ancak yapilarin dogrulanmasi i¢in kanitlar1 arttirabilmek adina soz
konusu analizler daha sonra gerceklestirilecektir. Amino asit konfigiirasyonlarinin belirlenmesi
icin CD-spektrumlari da cekilecektir.

Mikroorganizmalarin bir¢cogunun potansiyel terapotik ozellige sahip siirsiz bir dogal iiriin
kaynagi oldugu iyi bilinmektedir. Bu nedenle, biyoinformatik ve molekiiler biyoloji temelli
teknolojileri birlestirerek antidiyabetik aktiviteyle baglantili peptitlerin yapisal 6zelliklerinin
arastirilmasi, bol miktarda bulunan bu denizel kaynaklardan kesfedilecek yeni ve aktif peptitleri
kullanmak i¢in gii¢lii bir ara¢ olacaktir. Gelecekte bu ¢aligmalarin sonuglarindan elde edilen
veriler insan modelleri veya klinik denemeler kullanan arastirma galismalara da yon verecektir.
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ABSTRACT

As a nutritional supplement, bioactive peptides are protein fragments that are beneficial to
human health and have various physiological functions within the human body. Some active
peptides are also produced by the hydrolysis of exogenous larger peptides or proteins using
protease enzymes. The continuous use of drugs, which has cured the high morbidity illnesses
of the world, like cardiovascular diseases, hypertension, diabetes, cancer, and poisoning cases,
is problematic because of the wrong dosage application, which is always causing problems in
the treatment of these diseases. Even if it has not been faced with poisoning cases, long-term
drug use is accompanied by negative situations such as serious side effects and drug addiction.
Therefore, bioactive natural food sources are an alternative to reduce the risks. Marine peptides
have many bioactivities, such as antidiabetic, antihypertensive, anti-HIV, anticoagulant,
antimicrobial, anti-obesity, antioxidant, antiproliferative, and calcium-binding properties.
Marine peptides are more isolated from the macroorganism and their related fungi in the
literature. Our research on peptid isolation from marine bacteria, particularly in the unique
marine environment of Turkey, has the potential to impact the field significantly. Therefore, 3-
glucosidase enzyme inhibitors with antidiabetic activity were analyzed. In the present study,
the amino acid sequences of three peptides extracted from bacteria within the scope of the
TUBITAK-1002 project were determined using Edman fragmentation. After fragmentation, the
inhibitory activity of the B-glucosidase of consecutive peptide fragments was measured. As a
result of our study, the G7 coded compound isolated from Alkalihalobacillus macyae
MW559742 was determined to be a tetrapeptide with the amino acid sequence "CMMC" i.e.
Cys-Met-Met-Cys; the B78 coded compound isolated from Kocuria rosea MW559735 was
detected to be a nonapeptide with the amino acid sequence "LCHMCHMLH" i.e. Leu-Cys-His-
Met-Cys-His-Met-Leu-His; the K3848 coded compound isolated from Bacillus simplex
KJ161411 was determined to be a cyclic dodecapeptide with the amino acid sequence
"RLSLRRRGREDF" i.e. Arg-Leu-Ser-Leu-Arg-Arg-Arg-Gly-Arg-Glu-Asp-Phe. In addition,
the inhibitory activities of the B-glucosidase enzyme were tested for the peptide fragments
found in the water phases obtained from each Edman degradation. The His-Met-Cys-His-Met-
Leu-His heptapeptide and Met-Cys-His-Met-Leu-His hexapeptide fragments obtained from
B78, the Met-Met-Cys tripeptide fragment obtained from G7, and the Cys amino acid showed

46



|ﬁ| ICSAS 2nd International Conference on Biology, Biochemistry and Molecular Biology
September 19 - 21, 2025
ICSAS ACADEMY ISBN NR. : 978-625-5694-15-7

enzyme inhibitory activity. Further analyses of the obtained enzyme inhibitors should be
conducted, and studies on their medical use should be continued.

Keywords: Peptide, Edman Degradation, Antidiabetic Effect, f Glucosidase Inhibition
Activity.

1. INTRODUCTION

Bioactive peptides are known to possess many essential bioactivities. They are used in various
applications, including functional foods, cosmetics, pet food production, and healthcare [1-2].
These peptides have a molecular weight of less than 2500 Da and a size of 2-20 amino acids.
The bioactivity of peptides depends on their composition and amino acid sequence. Depending
on their structural properties, amino acid composition, and sequence, peptides can have
antihypertensive, antioxidative, hypocholesterolemic, antibacterial, immunomodulatory,
opiate-like, mineral-binding, and antithrombotic activities [3-4]. Studies have shown that
marine-derived peptides can be utilized in the prevention and treatment of non-alcoholic fatty
liver disease [5], wound healing [6], immune system strengthening [7], and treating HIV
infections [8]. In addition, studies have discovered that marine peptides have DPP-IV
(Dipeptidyl peptidase-1V) inhibitory properties, i.e., antidiabetic properties [9-11].

In the Edman method [12-14], the N-terminal amino acid is cleaved from the amino acid chain,
leaving the remaining unreacted peptide or protein with one amino acid missing from its
original state. The main compound of the Edman reagent, phenylisothiocyanate (PITC), forms
a phenylthiocarbamoyl derivative with the amino acid at the N-terminus of the peptide in a
basic condition. The peptide is then separated from one of its amino acids under acidic
conditions, yielding a phenylthiohydantoin derivative. This method provides for the structure
elucidation of peptides, that is, the determination of amino acid sequences, using either the
manual Edman reaction or its automated version: the Edman sequencer. The resulting amino
acid-PTH compounds' structures, and hence the amino acid sequences, are then determined
using LC-MS/MS or HPLC-MS.

The enzyme B-glucosidase breaks up the glycosidic bonds and is involved in maintaining
normal biological processes in the body, such as secondary metabolism, biotransformation,
defense against pathogens in plants, and the degradation of ceramide glycoside in human tissues
and cell walls [15]. In clinical diagnostics, B-glucosidase activity levels assess necrotizing
enterocolitis and Gaucher disease. In pharmaceutical studies, B-glucosidase has been linked to
a wide variety of diseases, including diabetes, HIV infection, metastatic cancer, and lysosomal
storage disease.

Our study aimed to elucidate the structures of three peptides isolated from three different marine
bacteria by determining their amino acid sequences and to investigate the antidiabetic properties
of sequential peptides lacking one amino acid obtained from these peptides by Edman
degradation.
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2. EXPERIMENTAL

In our research;

* Phenylthiohydantoin derivatives of available standard amino acids were synthesized.

* Pure peptides obtained from three marine microorganisms were fractionated using the
Edman method, and the amino acid phenylthiohydantoin derivatives were synthesized.

* The structures of the amino acid-phenylthiohydantoin derivatives were determined using
LC-MS/MS.

* To verify the structures of the amino acid-phenylthiohydantoin derivatives, they are
compared with the Rf values of the phenylthiohydantoin derivatives of standard amino acids
and

* LC-MS/MS data obtained from acidic hydrolyzates of the three peptides.

* Beta-glucosidase enzyme inhibition tests were performed on peptide fragments lacking one
amino acid obtained after each Edman cycle.

3. RESULTS AND DISCUSSION

3.1 The standard amino acid, peptides degradations with Edman Reaction and TLC
controls
For the synthesized derivatives, CHCls: Acetone: 29: 3 [16-18] was used as the TLC running
solvent system, and the plate was stained with ninhydrin, and the Rf values were calculated and
tabulated. The completion of the fragmentations was determined by TLC control of the water
phases (CW) (Figure 1). 4 fragmentations were performed for G7, and nine fragmentations were
performed for B7s. TLC photographs of the obtained products are given in Figure 2. The Edman
reaction of Kssag did not occur, i.e., no fragmentation occurred (Figure 3). This situation showed
us that the N-terminus of this peptide was blocked or cyclic, i.e., it was a cyclopeptide [19].

G7 B78 K1978 K913 K1416 K1721 K2126 K3134
B A B A B A B A B A B A B A B A

: )
" e A% |  2F a8
2 R W Ee B *?L:;g T2 B

Zhises

Solvent System: n-BuOH:AcOH:H,0:4:1:5 B: The TLC of original Peptides

Spray reagent: Ninhydrine A: The remaining H,0 phases (CWs) of all peptides after full Edman
degredation: Four fragmentation for G7; nine fragmentation for B78;
two fragmentation for K1978/ K913/K1416/K1721/K2126/K3134

Figure 1. The TLC profile of the completion of the fragmentations H,O phases and original peptides
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Solvent System: CHCLy: Acetone: 29:3 Aminoacid-PTH Rfx100 Corresponding amino acid
Solvent System: CHCL,: Acetone: 29:3 Spray reagent: Ninhydrine
Spray reagent: Ninhydrine

Amino acid-PTH  Rfx100 Corresponding amino acid Illm

781782 783 784 785 786 787 788 789

G71 G72 G713 G74

Figure 2. TLC profile and Rf values of amino acid-PTH derivatives obtained from G7 ve Brg-

Corresponding amino acid

CEO Cw
B1 B2 B2

CEO BI: The organic phase of 1. Blank Edman cycle
CEO B2: The organic phase of 2. Blank Edman cycle
CW B2: After two cycles of blank Edman Reaction,
the remaining H,0 phase

CEO K1: The organic phase of 1. K3848 Edman cycle
CEO K2: The organic phase of 2. K3848 Edman cycle

B: K3848 before the Edman Reaction Solvent System: n-BuOH:AcOH:H,0:4:1:5
A CW K2: K3848 after two cycles of Edman Reaction, (For the CW TLCs)
the remaining H,O phase CHCly:Aseton:29:3

(For the CEO TLCs)

Spray reagent:  Ninhydrine
Figure 3. The CEOs ve CWs TLC Profile of Blank and Kssss

3.2 The Hyrolysis of Cyclopeptide: Kasgss and the isolation of its’ peptide fragments

Kzssg hydrolysate,obtained by hydrolyzing the peptide with acid, was separated by
chromatographic methods into the peptide fragments (Figure 4).

Colunm
Chromatography

Colunm
Chromatography

After_Before|
Hydrolysis TLC

Solvent System: n-BuOH: ACOH: H,0: 4: 1: 5
Spray reagent Ninhidrin =
Colunm

Chromatography

THE SELECTED
FRACTIONS FOR THE
EDMAN REACTION

Figure 4. The separation of Ksgis Hydrolysate with chromatographic methods

3.3 The Edman degradation of peptide fragments of Ksgsg Hydrolysate
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The completion of the Edman reaction was determined by TLC control of the water phases
(CWs) (Figure 1). Peptide fragments coded 1978, 913, 1416, 1721, 2226, and 3134 were
fragmented twice. Figure 5 shows TLC photographs of the Edman products.

Solvent System: CHCL;: Acetone: 29:3
Spray reagent: Ninhydrine

- -

Aminoacid-PTH Rfx100 Corresponding amino acid

781 782 931 932 14161 14162 17211 17212 2126121262 31341 31342 [ K21261 |

ko781 | e | Asp |
K19782 90 Phe
R Ag ]
K9312 53 Leu/lleu/Nle
Kaet B Ser |
K14162 58 | Leu/lleu/Nle
A A |
k17212 60 Arg
60 Ag |
k21262 52 aly
oK e Ag \
K31342 0o 6l

Figure 5. TLC profile and Rf values of amino acid-PTH derivatives obtained from the peptide
fragments of Ksgas Hydrolysate-Corresponding amino acid

3.4 The Mass Determination of Phenylthihydantoin derivatives with LC-MS/MS

The characteristic phenylthiohydantoin peak for each product was determined by an LC-
MS/MS instrument by comparison with standard amino acid-PTH mass data from literature
mass identification websites (https://massbank.eu/MassBank/Search,
https://www.sisweb.com/software/ms/nistsearch.ntm?name=cysteine&ei=on&search=Search

[20] and online

+NIST) (Table 1).

Table 1. The Mass of Amino acid-PTH derivatives and ve corresponding Amino acid-PTH

derivatives
Corresponding amino acid-PTH
Abbreviation
PTH-Product Source m/z
= Name Three-
One-Letter
Letter
G71 238,58 Cysteine L-Cys G
G72 266,60 Methionine D/L-Met M
G73 G7 266,60 Methionine D/L-Met M
G74 238,58 Cysteine L-Cys C
Leucine/lsoleucine/ R
B781 248,55 . D/L-lleu/ Nle/I/L
Norleucine Ly
B782 238,56 Cysteine L-Cys C
B783 274,55 [M+2] Histidine L-His H
B784 266,61 Methionine D/L-Met M
B785 B78 238,56 Cysteine L-Cys G
B786 274,52 [M+2] Histidine L-His H
B787 266,61 Methionine D/L-Met M
Leucine/lsoleucine/ A
B788 248,57 N . D/L-lleu/ Nle/I/L
orleucine e
B789 274,53 [M+2] Histidine L-His H
K19781 257 [M+7 Aspartic acid L-Asp D
K19782 286 [M+4 Phenylalanine L-Phe F
K9131 295 [M+4 Arginine L-Arg R
Leucine/lsoleucine/ | D/L-Nle/
K9132 247 [M-1] Norleucine D/L-lleu/ Nle/I/L
L-Leu
K14161 223 [M+1] Serin D/L-Ser S
Leucine/lsoleucine/ | D/L-Nle/
K14162 K3848 | 947 [M-1] Norleucine D/L-llew/ Nle/I/L
L-Leu
K17211 293 [M+2 Arginine L-Arg R
K17212 295 [M+4 Arginine L-Arg R
K21261 295 [M+4 Arginine L-Arg R
K21262 197 [M+5 Glycine Gly G
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According to findings, the structure of G7 and B7g were drawn. (Figure 6-7).

/ )
S| st
(o]
N ﬁr ~F°
~, v L <
H H OH
(o]
AN

1.Cycle:D/L-Cys 2.Cycle :D/L-Met 3. Cycle :D/L-Met 4. Cycle :D/L-Cys

(23858 )

1559
2860 X ] 72963

Figure 6. The molecular structure of G;

Leu-Cys-His-Met-Cys-His-Met-Leu-His
Leu-Cys-His-Met-Cys-His-Met-Leu-His

a, DL 5. Cycle: D/L-Cys
Cycle :D/L-Met e -Cy 6. Cylo DIL-His

8, Cycle :DfL-Leu 9. Cycle :D/L-His
7. Cycle :DAL-Met

2763 266 ﬁ 1 28761
- U= BT
EENETREE A

Figure 7. The molecular structure of Brs
The structures of the peptide fragments obtained from the hydrolysis of Kzsgag were drawn based

on the LC-MS/MS results of the Edman products (Figures 8-10). Additionally, a possible cyclic

structure was drawn by adding the dipeptide fragments from which the structure of Ksgsg was
revealed in Figure 11.
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Asp-Phe Arg-Leu/lleu/Nle
Q hE
<
2.Cycle DiL-Leu
1. Cycle :D/L-Asp 2. Cycle :D/L-Phe 1. Cycle :DiL-Arg
255 [M+4]
L 295 M4
1w 200 m ﬂ 2215 300 300 25 250

Figure 8. The molecular structure of 1978 and 913 codded peptide fragments of Kssss hydrolysate

Ser-Leullleu/Nle

2?7 [M 1
1.Cycle:D/L-Ag
[M+2]
2.Cycle:DIL-Leu 2.Cycle:D/L-Arg

1. Cycle :D/L-Ser
| | A2

z | M) ‘
m I 5 ﬂ l !I

0 5 m

Arg-Arg

Figure 9. The molecular structure of 1416 and 1721 codded peptide fragments of Ksgss hydrolysate

2.Cycle:DIL-Gly

m{' M#1)

Figure 10. The molecular structure of 2126 and 3134 codded peptide fragments of Ksgs hydrolysate
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Figure 11. A possible cyclic structure was drawn by adding the dipeptide fragments from which the
structure of Ksgas

3.5 The results of Beta-Glucosidase inhibitory activity of the obtained peptides

Beta-glucosidase inhibitory properties of MeOH extracts of marine bacteria Alkalihalobacillus
macyae MW559742, Kocuria rosea MW559735, and Bacillus simplex KJ161411, their pure
metabolites, coded G7, B7s, and Kaisss, obtained from the extracts, respectively, and peptide
fragments obtained by Edman method were investigated by the enzyme-agar plate method. The
results were evaluated with positive and negative controls (Table 2-4). Conduritol B-Epoxide
(5 mg/mL DMSO) was used as the positive control, and a color lightening of 0.7 cm in diameter
was observed on all enzyme agar plates. Dimethylsulfoxide (DMSO) was used as the negative
control, and no color lightening was observed on the enzyme agar plates (Figure 12).

Table 2. The Results of Beta-Glucosidase Inhibitory Activity for G7

Beta Glucosidase Inhibition Assay

Extract Pure Biomolecule Edman Products
Sampls The Diameter of Sample The Diameter of Sampls The Diameter of
Inhibition (cm) Inhibition (cm) Inhibition (cm)

ety 0.2

Alkalihalobacillus macyae 9 a 0B Gr Negatif
- i
MW559742 G 0.3
[ 0.7

Table 3. The Results of Beta-Glucosidase Inhibitory Activity for Bg

Extract Pure Biomolecule Edman Products

The Diameter of
Inhibition (cm)

The Diameter of
Inhibition (em)

The Diameter of

Sample Inhibition (cm)

Sample Sample

Negatif
0.2
0.7

Negatif

Kocuria rosea MW559735 1 Bss 0.3 Negatif

Negatif

Negatif

Negatif

SR B B B
HRERE BB R

0.2
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Table 4. The Results of Beta-Glucosidase Inhibitory Activity for Kasgss

Extract Pure Biomolecule Edman Products

The Diameter of Sampl  The Diameter of

Sample Inhibition (cm) o Inhibition (cm) Sample The Diameter of Inhibition (cm)
Hydrolysis 1.Edman 2.Edman
product Product
1978 Negatif K19781 Negatif K19782 0.3
| 913 Negatif K9131 Negatif K9132 0.5
Bacillus 15 Kasas Negatif
simplex 1416 Negatif K14161 0.2 K14162 Negatif
KJ161411
1721 0.3 K17211 Negatif K17212 0.2
2126 Negatif K21261 Negatif K21262 Negatif
3134 0.2 K31341 0.2 K31342 0.4

Positive control
Met-Met-Cys Tripeptide

D
!

Negative control

Figure 12. The agar-enzyme plate photo of Met-Met-Cys tripeptite obtained from Alkalihalobacillus
macyae MW559742 (Inhibition diameter: 0,2 cm)

In summary, 4 of 6 hydrolysis fractions obtained from the pure metabolite Ksgsg of Bacillus
simplex KJ161411 gave negative results. The K3s4s peptide did not inhibit the enzyme, whereas
its Edman degradation products, Leu/ILeu/Nle and Glu, were found to have individual
inhibitory properties. The His-Met-Cys-His-Met-Leu-His heptapeptide and Met-Cys-His-Met-
Leu-His hexapeptide, which were Edman reaction products of B7g peptide isolated from the
bacterium Kocuria rosea MW559735, showed inhibitory properties. The tripeptide fragment
with the sequence Met-Met-Cys and the amino acid Cys of the G7 peptide obtained from the
Alkalihalobacillus macyae MW559742 showed activity as beta-glucosidase inhibitors. In
addition, all Edman reaction by-product mixtures, except for the Kisis2 and K122 Edman
reaction by-product mixtures, formed an inhibition zone on enzyme agar plates. Since thiourea
derivatives such as diphenylthiourea (DPTU), dimethyl phenylthiourea (DMPTU), and other
urea compounds, diphenylurea (DPU), and dithiothreitol (DTT), as by-products in the Edman
reaction, inhibit diabetes-related enzymes. These properties and their potential as drug
candidates in the treatment of DM have been proven by many studies [21].

None of the Edman products was found to be more active than the bacteria's methanol extracts
in terms of beta-glucosidase inhibition.

Our previous studies subjected G7, B7s, and Ksgss to acidic hydrolysis. LC-MS/MS analyses
were also performed on these hydrolyzates. The observed mass peaks were interpreted using
the tables available at https://www.biosyn.com/tew/amino-acid-masses-tables.aspx. In the Gz
hydrolysate, a peak at m/z 161 belonging to carboxymethyl cysteine was observed. This proves
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the presence of cysteine in our structure. In the Bzs hydrolysate, histidine peak at m/z 139,
methionine peak at 149, carboxymethyl cysteine peak at 161, and methionine + Leu/lleu/Nle
peak at 245 were observed, confirming the presence of these amino acids in the structure. The
amino acid peaks confirmed in the Kagsg hydrolysate are m/z 156 arginine peak, phenylalanine
peak at 165, aspartic acid + Phe peak at 263, ser + Leu/lleu/Nle peak at 200, arg + Arg (as M
+5), and arg + Leu/lleu/Nle peak at 269 (as M +4). The sequence scans of the confirmed
structures were searched in the peptide database https://www.uniprot.org/tool-dashboard as
“CMMC” for G7, “LCHMCHMLH” for B7s, and “RLSLRRRGREDF” for Kazssg, and no
matches were found (Figure 13).

umpm-:..: BLAST Align Peptide search 1D mapping SPARQL  UniProtxd =

Tool results

Figure 13. The scanning results of three structure in the Uniport Peptide Research engine

There are no studies on a peptide isolated from Alkalihalobacillus macyae. A peptide named
Clausin-088AE was isolated from Alkalihalobacillus clausii 088AE by Dixit et al. (2023)
(Figure 14) [22]. The peptide has a high cysteine (Cys-C) content. We also have two cysteines
in the amino acid sequence (CMMC) of the G7 structure.

a) Leader peptide Core peptide
-

Clausin-088AE [ctgl_1318] MEKAFDLDLEVVHTKAKDVEPDTFTJVJFVTPGCGETGSFNSFFV

cleavage site

Figure 14. The amino acid sequence of Clausin-088AE

Ahire et al. (2020) isolated the clausin derivative from Bacillus clausii UBBCO7 (Figure 15)
[23].

Clausin

Figure 15. The clausin derivative from Bacillus clausii UBBCO07 [23]
This showed us that peptides with the clausin structure also exist in the genus Bacillus.

Therefore, we can compare this structure with the amino acid content of Kzgss. The probable
sequence we obtained by combining the dipeptides of K3848 is "RLSLRRRGREDF." The
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amino acids phenylalanine (Phe-F), glycine (Gly-G), and aspartic acid (Asp-D) in our structure
are similar to the amino acids in clausin isolated from Bacillus bacteria.

Many active peptides have been obtained from the genus Bacillus, and these studies have
provided a promising starting point for the search for new inhibitors [24-26]. Peptides have
been isolated from many strains of Bacillus simplex in the literature. One of these is the
Fengycin peptide (Figure 16) [27-28], obtained from a Bacillus sp. bacterium found in the
intestinal contents of a fish caught in the Brazilian Amazon Basin. When we compare the amino

acid content of this peptic D-AlThr N s molecule, we see that the amino
acids glutamic acid (Glu- Ol g o haage of leucine, are common.
L-Glu v/\/” ;{ H H\‘&\“r‘)( o :":;" i oM i
o /‘\. - D_Lr' - % Lr.lllu
3;3'},. _,Ff:*u i)—‘;lg i L-lle

\ OH |
074 & N

\ 7 P L
N\ | CONH, Y /Ao
/ 2L/

L-Pro H/(\\ H / H /{*H
ouuy) AN
N & - L-Tyr

i
LGIn

Figure 16. The molecular structure of Fengycin [28]

In another study conducted with our bacterium, Kocuria rosea, the source of B7g, a new
thiopeptide named kocurine was isolated by Linares-Otoya et al. (2017), and its antimicrobial
activity was studied [29]. Figure 17 shows the amino acid sequences of the thiopeptide named
Kocuria rosea S17 obtained from Kocuria rosea and other Kocuria species (Kocuria flava HO-
9041, Kocuira sp. UCD-OTCP). When we compare these sequences with Brs
(LCHMCHMLH), we see that it contains all the amino acids in the structure, namely leucine
(Leu-L), methionine (Met-M), cysteine (Cys-C), and histidine (His-H).

Leader peptide Core peptide el
Rocuria rosea §17 ~~-HORKPTOLVDLPMDVEELED,GUDI TSLEACBGHTRVGA  STRCPCIACCSCSARSS S

ria flava H0-904!

¢ ptonyces AT OGGAVTALTADHGMPEVGA ST
GEL2T0R (Planobispora rosea) — -MSELESKLNLSDLPNDVEEMADSGHEVESLTAGHGHPEVGA  SCNCVCGRCCSCS?

Figure 17. The amino acid sequence of some Kocuria sp. peptides [29]

4. CONCLUSION

In our project, we aimed to elucidate the amino acid sequences of G7 from Alkalihalobacillus
macyae MW559742, B7g from Kocuria rosea MW559735, and Kagsg from Bacillus simplex
KJ161411. These sequences were elucidated using LC-MS/MS and TLC analyses. Because the
amino acid mass data in the structures matched those of known amino acids and the structures
were composed of known amino acids, IR and NMR spectroscopic analyses were not required.
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However, these analyses will be performed later to increase the evidence for structural
confirmation. CD-spectra will also be obtained to determine amino acid configurations.

It is well known that microorganisms represent an unlimited source of natural products, many
of which possess potential therapeutic properties. Therefore, investigating the structural
properties of peptides associated with antidiabetic activity by combining bioinformatics and
molecular biology-based technologies will be a powerful tool for exploiting the discovery of
new and active peptides from these abundant marine resources. Future data from these studies
will also guide research using human models or clinical trials.
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OZET

Kara yolu kenarindaki tarim arazileri hem trafikten kaynaklanan hem de tarimsal faaliyetlerden
kaynaklanan kirlilige maruz kalmaktadir. Bu durum, topragin verimliliginin azalmasi, su
kaynaklarinin kirlenmesi ve insan ile diger canlilarin olumsuz yonde etkilenmesi gibi bir¢cok
istenmeyen duruma yol agmaktadir. ipek yolu, Mardin ilinin Kiziltepe ve Nusaybin ilgelerinden
gecen ve yogun bir trafigin oldugu tarihi bir yol 6zelligindedir. Ayn1 zamanda, yolun her iki
tarafinda bulunan verimli arazilerde yillardir tarimsal faaliyetler yiiriitiilmektedir. Konu olan
arazi topraklarinin etkilenme durumu ve derecesinin bilinmesi hayati bir 6nem tagimaktadir. Bu
baglamda, mevcut g¢aligmanin amaci, Kiziltepe-Nusaybin ilgeleri arasindaki Ipek Yolu
gilizergahindaki tarim topraklarinda trafik ve tarimsal faaliyetlerden kaynaklanan degisimleri
belirlemektir. Calisma 2025 yilinda yapilmis olup, yiizey toprak (N=20) 6rnekleri yolun sag ile
solundan 10 km’lik ara ile yola 5 m ve 50 m mesafeden ve 0—30 cm derinlikten alinmistir.
Orneklerde, toprak tekstiirii, saturasyon, pH, kireg, organik madde, azot ve ICP-OES ile birlikte
cesitli elementlerin (Pb, Cd, Ni, Zn, Cu ve Cr) konsantrasyonlar1 belirlenmistir. Analizler
sonucunda, toprak tekstiiriiniin killi tinl1 bir yapiya sahip oldugu, pH degerlerinin 6.30-7.60,
kire¢ degerlerinin %15.61-30.04, organik madde miktarinin %0.05-1.14, azot degerinin %0.09-
0.18 ve saturasyon degerinin %58.96-68.42 arasinda degistigi tespit edilmistir. Ayrica, Pb, Cd,
Ni, Zn, Cu ve Cr bakimindan en yiiksek degerin sirasiyla 0.489, 0.394, 0.883, 3.569, 5.014 ve
1.989 mg/kg oldugu bulunmustur. Topraklardaki yol mesafesinin artmasiyla birlikte Pb, Ni, Fe,
Mn, Zn, Cr ve Cu igeriklerinin azaldigi; karayolu ile trafigin ve tarimsal faaliyetlerin topragi
etkileyebilecegi gortilmiistiir. Sonug olarak, elde edilen verilerin Tiirkiye ve Avrupa'da toprakta

miisaade edilen agir metal sinir degerlerinin altinda oldugu belirlenmistir.

Anahtar Kelimeler: Agir metal, Siirdiiriilebilirlik, Toprak kirliligi, ipek Yolu, ICP-OES
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INVESTIGATION OF POLLUTION LEVELS IN AGRICULTURAL LANDS OF
MARDIN PROVINCE DUE TO TRAFFIC AND AGRICULTURAL ACTIVITIES
THROUGH SOIL SAMPLING

ABSTRACT

Agricultural lands along the roadside are exposed to pollution from both traffic and agricultural
activities. This situation leads to many undesirable outcomes, such as decreased soil fertility,
contamination of water resources, and adverse effects on humans and other living organisms.
The Silk Road is a historical route that passes through the districts of Kiziltepe and Nusaybin
in Mardin Province, characterized by heavy traffic. Additionally, agricultural activities have
been carried out for years in the fertile lands on both sides of the road. Understanding the extent
and degree of the impact on these soils is of vital importance. In this context, the aim of the
present study is to identify the changes in agricultural soils along the Silk Road route between
the districts of Kiziltepe and Nusaybin due to traffic and agricultural activities. The study was
conducted in 2025, and surface soil samples (N=20) were collected at 10 km intervals from
both the right and left sides of the road, at distances of 5 m and 50 m from the road and at a
depth of 0-30 cm. The samples were analyzed for soil texture, saturation, pH, lime content,
organic matter, nitrogen, and the concentrations of various elements (Pb, Cd, Ni, Zn, Cu, and
Cr) using ICP-OES. The analyses revealed that the soil texture was clayey loam, with pH values
ranging from 6.30 to 7.60, lime content between 15.61% and 30.04%, organic matter content
from 0.05% to 1.14%, nitrogen content from 0.09% to 0.18%, and saturation values between
58.96% and 68.42%. Furthermore, the highest concentrations for Pb, Cd, Ni, Zn, Cu, and Cr
were found to be 0.489, 0.394, 0.883, 3.569, 5.014, and 1.989 mg/kg, respectively. It was
observed that as the distance from the road increased, the contents of Pb, Ni, Fe, Mn, Zn, Cr,
and Cu decreased, indicating that highways, traffic, and agricultural activities can affect the
soil. As aresult, it was determined that the obtained data are below the permissible heavy metal
threshold values for soil in Turkey and Europe.

Keywords: Heavy metal, Sustainability, Soil pollution, Silk Road, ICP-OES
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DURHAM CIHAZI KULLANILARAK GERCEKLESEN AEROI:ALiNOLOJ 16
CALISMALARIN YER ALDIGI TEZLER: 2000-2025 LITERATUR TARAMASI

Dr. Ogr. Uyesi Hanife iRIS
Sakarya Universitesi, hanifeiris@sakarya.edu.tr — 0000 0002 8411 8924

OZET

Bu c¢aligma ile Tiirkiye’ deki bolgelerde ¢alisilan ve yayinlanan Durham Cihazi kullanilarak
yapilan aeropalinolojik calismalardan tez olarak kabul edilen calismalarin degerlendirmesi
amaglanmistir. Bu amagla, Yiiksekogretim Kurulu Baskanligi Tez Merkezi’nde kayitli 2000-
2025 yillart arasinda Durham Cihazi kullanilarak yapilan aeropalinolojik ¢aligmaladan olusan
tezler arastirmanin kapsamini olusturmaktadir. Sonug olarak Tez Merkezinde yer alan 45 tezde
Durham cihazi kullanilmig olup tezler igerik analizi ile incelenmistir.

Anahtar Kelimeler: Durham, Aeropalinoloji, Gravimetrik yontem
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SESELI RESINOSUM’DA (APIACEAE) ERKEK GAMETOFIT GELISIiMi

Dr. Ogr. Uyesi Hanife IRIS
Sakarya Universitesi, hanifeiris@sakarya.edu.tr — 0000 0002 8411 8924

OZET

Zonguldak-Bartin yorelerinde yayilis gosteren ve endemik bir bitki olan Seseli resinosum "un
Freyn & Synth embriyolojisini ¢aligmak amaciyla erkek gametofit gelisimi incelenmistir. Seseli
resinosum’un ¢icek tomurcuklarindan alinan enine kesitlerde mikrospor ana hiicresinden
itibaren bir rediiksiyon bdliinme olan mayoz boliinmenin sathalari ile mikrospor olusumu, geng
polen ve olgun polen evreleri gozlenmistir. Birbirinden farkli 5 evrede (leptoten, zigoten,
pakiten, diploten, diakinez) izlenebilen Profaz I’in 4 evresi (leptoten, zigoten, pakiten, diploten)
ve tiim mayoz boliinme sathalari ayirt edilebilmistir.

Cigekli bitkilerde II. mayozda ig ipliklerinin birbirine olan konumlarina gore olusan 5 tip
mikrospor tetradindan (tetrahedral, izobilateral, dekusat, T-seklinde, Linear) Seseli resinosum’
da Pzobilateral tatrad ve Tetrahedral tetrad’a rastlanilmistir.

Anahtar Kelimeler: Seseli resinosum, Embriyoloji, Mikrospor
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EVALUATION OF THE EXPRESSION LEVELS OF GENES ASSOCIATED WITH
SALT STRESS IN COTTON
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Abstract:

Soil salinity affects growth and development of all agricultural plants. Depending on how well
they can withstand the impacts of salt stress, some plants are more impacted than others. Cotton
is a plant that plays an important role in the industry, and our daily lives, and is of exceptional
importance in the socio-economic development of Azerbaijan. Among agricultural crops,
cotton has a moderate tolerance to salt stress. The production of salt-tolerant cotton germplasm,
which is then followed by indirect selection or hybridization procedures, requires variation for
salinity tolerance increasing factors (morphological, physiological, and genetic). Because this
feature depends on a number of parameters, the production of salt-tolerant genotypes has had
limited success. Furthermore, the factors and their interactions are not fully understood.
However, the complexity of salt tolerance may now be explored through transcriptome profiling
because to developments in molecular-genetic approaches. Since most commercial cotton
varieties are sensitive to salt, identification of resistant genotypes, investigation of the
molecular-genetic basis of salt resistance, identification of gene sources resistant to salinity
stress, and their application in breeding remain important issues. The main objective of the
research was to assess the expression level of genes associated with salt stress in cotton varieties
and lines that differ in salt (NaCl) resistance stored in the Azerbaijan National Genebank. A
total of 48 genotypes were used as the material for the study, including 32 genotypes belonging
to the species G. hirsutum L., one genotype belonging to the species G. barbadense L., and 15
cotton lines. 13 of the genotypes were local (Azerbaijan) and 35 were introduced genotypes.
During a comprehensive comparison of the morphophysiological parameters studied for the
selection of salt-resistant genotypes, it was found that AP-317 was resistant among local
varieties, and among introduced varieties, Navai-9, Tashkent-2, Tashkent-3, from Uzbekistan,
Kyrgyzstan-174 from Kyrgyzstan and Beyaz altun-440 from Turkey were resistant. Among the
lines, CSB-05, CSB-16, CSB-11, and CSB-22 genotypes were identified as resistant genotypes,
showing a minimum decrease in morphophysiological indicators under the studied high-
concentration stress of NaCl salt. According to the results of the least significant difference test
for the control and stress-treated variants, it was determined that there was a significant
difference (mean difference significant at the 0.05 level) in the expression levels of the GhSOD,
GhCAT1 and GhMT3a genes under both stress variants and the control, in the expression levels
of the GhDi19-1 gene under the control and 100 mM NaCl salt, and in the expression levels of
the GhNHX1, GhERF2, GhAPX1, GhDREB, GhFSD1, GhDi19-2 and GhCIPK®6 genes under
the control and 200 mM NacCl salt stress conditions. However, during the analysis of the change
in expression patterns under stress conditions compared to the control variant, both a decrease
and an increase in the expression of the 13 genes studied were observed in resistant and sensitive
genotypes selected according to biometric parameters. Thus, based on the obtained data, similar
and different levels of transcripts in samples belonging to different geographical groups and
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differing in salt tolerance indicate that salt tolerance has a complex genetic control and such
diversity in resistant varieties has an individual potential level of resistance.

Keywords: cotton, salinity, gene expression
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Abstract

The main goal of the study is to develop an optimal version of the technology for obtaining
medicinal nanoparticles from extracts and homogenates of medicinal plants using the green
synthesis method. The objects of the study will be the medicinal plants Melissa officinalis L.,
Eleaegnus caspica, and Scutellaria baicalensis. Extracts and homogenates will be prepared from
various organs of these plants (leaves, flowers, fruits, roots). In these extracts and homogenates,
medicinal Ag and Fe0, FeO nanoparticles will be synthesized from silver AgNO3, iron FeCl2,
FeCl3, FeSO4, Fe (NO3) salts. The physical and morphological properties of the nanoparticles
will be analyzed by SEM, TEM, XRD, UV-vis, FTIR, GC-MS methods. UV-Vis spectroscopy
proves the formation of medicinal nanoparticles with different surface plasmon resonance
bands between 300 - 450 nm. Medicinal plants contain terpenes, phenolic components, volatile
compounds, phenols, etc. These components play an important role in the synthesis of
nanoparticles as reducing and stabilizing agents, thus helping them to transform into drug
nanoparticles. The dependence of the size, shape, and amount of drug nanoparticles on the dose,
extraction time, and stabilization time will be studied. The sizes and shapes of the synthesized
nanoparticles will be analyzed by SEM and TEM spectroscopy, the crystallinity properties by
XRD analysis, and the functional groups involved in the synthesis process of biologically active
molecules in the extracts by FTIR method. The pharmacological properties of the synthesized
Ag and Fe nanoparticles will be investigated using cell lines to treat various diseases such as
bronchitis, asthma, cough and fever, menstrual problems, migraine, dizziness, skin problems,
eczema, gout, insect bites and stings, and various forms of cancer.

Keywords: medicinal plants, nanopartcles, extracts

68



|ﬁ| ICSAS 2nd International Conference on Biology, Biochemistry and Molecular Biology
September 19 - 21, 2025
ICSAS ACADEMY ISBN NR. : 978-625-5694-15-7

STUDYING THE INTERACTION OF GLYCYRRHIZIN AND P53 PROTEIN
FAMILY USING MOLECULAR DOCKING

Leyla EIman GALANDARLI
Baku State University, “Young Talents” Lyceum, leyla_aktau@mail.ru -
https://orcid.org/0009-0006-3290-9157

Dr. Gulnara Ahmad AKVERDIEVA
Baku State University, Biophysics Division, Institute for Physical Problems,
hagverdigulnara@gmail.com - http://orcid.org/0000-0003-1851-2234

ABSTRACT

Licorice root (Glycyrrhiza glabra) is a widely used medicinal plant with a long history in both
traditional and modern medicine. Its pharmacological activity is largely attributed to
glycyrrhizic acid and its aglycone, glycyrrhetinic acid. These include anti-inflammatory,
antiviral, hepatoprotective, antioxidant, and anticancer properties. Due to their ability to interact
with multiple cellular targets, these compounds have gained significant attention as lead
molecules in drug discovery, particularly in the field of oncology. The present study aims to
investigate the molecular interaction between glycyrrhizin and the tumor suppressor p53
protein, as well as other members of the p53 protein family, including p63 and p73, using in
silico molecular docking approaches. The p53 protein functions as a transcription factor that
maintains genomic stability by regulating DNA repair, apoptosis, and cell cycle arrest in
response to cellular stress. It is encoded by the TP53 gene, which is found to be mutated in
nearly 50% of all human cancers. Such mutations often result in the loss or alteration of p53
function, thereby facilitating tumor progression and resistance to therapy. Molecular docking
simulations were carried out to determine the binding affinities of glycyrrhizin with isolated
proteins (p53, p63, and p73), their DNA complexes, and standalone DNA structures. As
summarized , glycyrrhizin exhibited the highest binding affinity with the p53-DNA complex
(—=12.9 kcal/mol), followed by the p53 protein alone (—12.6 kcal/mol), and DNA (—11.7
kcal/mol). Comparable interactions were also observed with p63 and p73 and their respective
DNA complexes. These results suggest that glycyrrhizin may function as a potential stabilizer
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or allosteric modulator of tumor suppressor proteins, offering new avenues for anticancer drug

development.

Keywords: Glycyrrhizin, p53 protein, molecular docking, anticancer activity, licorice root.
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OZET

Obezite, genetik yatkinlik ile yagam tarzi ve beslenme aliskanliklarinin etkilesimi sonucu ortaya
¢ikan kompleks bir metabolik sendromdur. Giiniimiizde nutrigenomik, besin bilesenlerinin gen
ekspresyonu ve epigenetik diizenlemeler lizerindeki etkilerini inceleyerek obezitenin 6nlenmesi
ve tedavisinde kisisellestirilmis beslenme stratejilerinin gelistirilmesine olanak saglamaktadir.
Obezite ile iligkili temel yolaklar arasinda adipogenez (PPARYy, SREBP-1c, FAS), termojenez
(UCP1, PRDM16, PGC-1a), mitokondriyal biyogenez (TFAM, NRF1/2) ve inflamasyon (TNF-
a, IL-6, NF-xB) one ¢ikmaktadir. Son yillarda yapilan in vitro, hayvan ve klinik ¢aligsmalar;
resveratrol, pterostilben, ellagik asit, kurkumin, EGCG ve L-theanin gibi fonksiyonel
bilesiklerin bu gen ve yolaklar1 hedef alarak obeziteye karsi koruyucu ve terapotik etki
gosterebildigini ortaya koymustur. Bu bilesikler, PPARy ve SREBP-1c ekspresyonunu
baskilayarak lipogenezi azaltmakta; UCP1 ve PGC-1a’y1 aktive ederek enerji harcamasini ve
mitokondriyal fonksiyonlar1 artirmakta; NF-xB ve pro-inflamatuar sitokinlerin ekspresyonunu
diistirerek sistemik inflamasyonu sinirlamaktadir. Preklinik diizeyde elde edilen giiglii kanitlara
ragmen, insanlarda yapilan klinik arastirmalarda sonuclar daha miitevazi olup genellikle
heterojen bulunmustur; bu durumun genetik varyasyonlar, bagirsak mikrobiyotas1 farkliliklari,
biyoyararlanom  kisithiligt ve miidahale siiresinin  yetersizliginden kaynaklandigi
diisiiniilmektedir. Gelecekte, uzun siireli ve genotipe dayali klinik caligmalar, fonksiyonel
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bilesiklerin farmakokinetik engellerini asacak yeni formiilasyon stratejileri ve ¢oklu -omics
yaklagimlar ile desteklenmis kisisellestirilmis beslenme uygulamalari, obezitenin yonetiminde
onemli bir tamamlayici arag haline gelebilecektir.

Sonug olarak, nutrigenomik perspektiften “genlere uygun beslenme” yaklasimi, obezitenin
Onlenmesi ve tedavisinde yenilik¢i, bireysellestirilmis ve umut vadeden bir yol haritas
sunmaktadir.

Anahtar Kelimeler: Obezite, Nutrigenomik, PPARY, L-theanin, Pterostilben

ABSTRACT

Obesity is a complex metabolic disorder that arises from the interaction between genetic
predisposition and lifestyle factors, particularly dietary patterns. Nutrigenomics, the study of
how dietary components influence gene expression and epigenetic regulation, offers promising
avenues for the prevention and management of obesity through personalized nutrition
strategies. Key molecular pathways implicated in obesity include adipogenesis (PPARY,
SREBP-1c, FAS), thermogenesis (UCP1, PRDM16, PGC-1la), mitochondrial biogenesis
(TFAM, NRF1/2), and inflammation (TNF-a, IL-6, NF-xB). Recent in vitro, animal, and
clinical studies demonstrate that functional compounds such as resveratrol, pterostilbene,
ellagic acid, curcumin, EGCG, and L-theanine can beneficially modulate these pathways. These
bioactive molecules suppress lipogenesis by downregulating PPARy and SREBP-1c, enhance
energy expenditure and mitochondrial function through the activation of UCP1 and PGC-1a,
and attenuate systemic inflammation by reducing NF-xB and pro-inflammatory cytokine
expression. While preclinical evidence is compelling, human clinical studies have yielded more
modest and heterogeneous outcomes, likely due to interindividual genetic variation, differences
in gut microbiota composition, limited bioavailability of compounds, and insufficient
intervention durations. Future directions include long-term, genotype-stratified clinical trials,
advanced formulations to overcome pharmacokinetic limitations, and integrative multi-omics
approaches to refine personalized nutrition.

In conclusion, a nutrigenomic perspective on “gene-tailored nutrition” represents an innovative
and promising strategy for obesity prevention and management, with the potential to shift the
paradigm toward precision health.

Key Words: Obesity, Nutrigenomic, PPARy, L-theanine, Pterostilbene
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GIRIS

Nutrigenomik, diyetin ve besinlerin gen ifadesini nasil etkiledigini ve bireysel genetik
cesitliligin diyete yanit1 nasil etki ettigini inceleyen bilim dalidir (Duarte et al., 2024). Bu
cercevede, genom beslenme gereksinimlerinin bir diizenleyicisi olarak goriilmektedir; 6rnegin,

bir tanimda nutrigenomigin "genetik kodumuzun besin ihtiyaglarimizi nasil etkiledigini ve
optimal sagligimizi nasil korudugumuzu agikladig1" belirtilmektedir (Duarte et al., 2024).

Obezite, genler, yasam tarzi ve ¢cevrenin etkilesiminden kaynaklanan karmasik, ¢ok faktorlii bir
hastaliktir. Nutrigenomik, belirli besin 6gelerinin ve biyoaktif gida bilesiklerinin obeziteyle
iliskili yollar1 nasil olumlu yonde degistirebilecegini ve tersine metabolik genlerdeki
polimorfizmler gibi genetik yatkinliklarin beslenme etkilerini nasil diizenledigini ortaya
cikarmay1 amaglamaktadir (Duarte et al., 2024; Kiani et al., 2022). Gen-besin etkilesimlerini
belirleyerek nutrigenomik, kronik hastalik riskini azaltmak i¢in beslenme miidahalelerini
kisisellestirmeyi amaclamaktadir. Ornegin, arastirmalar obezitenin genellikle istah ve
metabolizmayla iliskili yollarda genetik varyantlar igerdigini vurgulamaktadir. Bunlarin
anlasilmasi, obeziteyi Onlemek veya tedavi etmek igin "kisisellestirilmis" diyetlere rehberlik
edebilir (Pefia-Romero et al., 2018). Nitekim, yakin tarihli bir anlat1 incelemesinde, "beslenme
genomigi ve nutrigenetik testlerin, hastalarin obeziteyi Onlemesine veya tedavi etmesine
yardimci olma vaadiyle one ¢iktig1" belirtilmektedir (Duarte et al., 2024)

OBEZITE ILE ILISKILI GENLER

Obezite, adipogenez, lipogenez, enerji harcamasi ve inflamasyonun bir¢ok genetik
diizenleyicisini igerir. Onemli drnekler arasinda Peroksisom Proliferator-aktif Reseptdr gama
(PPARY), Sterol Diizenleyici Element Baglayic1 Protein 1c (SREBP-1c), Ayrigsma proteini 1
(UCP1), Peroksisom Proliferator-aktif Reseptor y Koaktivator-1o (PGC-1a) ve Mitokondriyal
Transkripsiyon Faktorii A (TFAM) bulunur (Benbaibeche et al., 2025; Hammad & Jones,
2017). Bu faktorler, beslenme sinyallerini metabolik yanitlara entegre eder (Benbaibeche et al.,
2025).

PPARY

PPARY yag hiicresi farklilagsmasini ve lipit depolamasin1 kontrol eden bir ana transkripsiyon
faktortidiir. Aktive edildiginde PPARY, yag hiicresi olusumunu desteklemek i¢in C/EBPa ve
SREBP-1c gibi genlerin upregiilasyonunu saglar. PPARYy'yi aktive eden bazi yag asitleri gibi
besinler yag hiicresi olusumunu artirirken, polifenolik bilesikler bunu inhibe edebilir. Ornegin,
resveratrol ve EGCG'min PPARy ve kofaktorlerini down regiile ederek yag hiicresi
farklilasmasin1 engelledigi gosterilmistir (Benbaibeche et al., 2025). In vitro ve hayvan
caligmalari, resveratrol ve ilgili stilbenlerin PPARY/C/EBPa sinyallemesini baskiladigin1 ve
bunun lipojenik genlerin (SREBP-lc, FAS, aP2) ekspresyonunun azalmasma ve yag
birikiminin azalmasina yol actigin1 bildirmektedir (Benbaibeche et al., 2025). Dolayisiyla, diyet
kaynakli bilesikler PPARy aktivitesini diizenleyerek yag hiicresi olusumunu ve yag
depolamasini siirlayabilir.
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SREBP-1¢

SREBP-Ic, karaciger ve yag dokusunda yag asidi ve trigliserit sentezini yonlendiren bir
transkripsiyon faktoriidiir (Hammad & Jones, 2017). Normalde insiilin ve beslenme ile aktive
olur, ancak AMP ile aktive olan protein kinaz (AMPK) sinyallemesi ile inhibe edilebilir.
Polifenoller gibi besinler dolayli olarak SREBP-1c'yi baskilar: 6rnegin, yag hiicrelerinde
resveratrol tedavisi SREBP-1c mRNA'si1 azaltir ve yesil ¢ay katesinleri (EGCG), adipogenez
sirasinda  SREBP-1c¢ aktivasyonunu oOnler(Benbaibeche et al., 2025). SREBP-Ic'nin
inhibisyonu, yag asidi sentazin1 (FAS) ve diger lipojenik enzimleri azaltarak lipit birikimini
siurlar.

UCP1

UCPI, kahverengi ve bej yag hiicrelerinin ayirt edici termojenik proteinidir. UCP1, ATP yerine
1s1 udretmek icin mitokondriyal solunumu ayirir ve enerji harcamasini artirir. UCP1'in
aktivasyonu ve beyaz yag dokusunun kahverengiye donilismesi, soguk ve bazi bilesikler
tarafindan B-adrenerjik ve AMPK/PGC-1a yollar1 araciligiyla uyarilir. Ornegin, all-trans-
retinoik asit ve pterostilbenin UCP1 ekspresyonunu artirarak beyazdan kahverengiye yag
dontigiimiinii tetikledigi ve lipit depolanmasini Onledigi gosterilmistir (Benbaibeche et al.,
2025; Zheng et al., 2023). Kemirgen modellerinde, polifenollerle (6rnegin resveratrol, EGCG,
epikatesin, pterostilben) tedavi, UCP1 ve diger termojenik belirtecleri (PRDM16, TMEM26)
artirarak mitokondriyal biyogenezisi ve yag oksidasyonunu hizlandirir (Benbaibeche et al.,
2025)

PGC-1a

PGC-1a, kas ve yag dokusunda mitokondriyal biyogenezi ve oksidatif metabolizmay1
yonlendiren bir koaktivatordiir. Enerji harcamasi igin genleri transkribe etmek tizere niikleer
reseptorlerle, PPAR'lar dahil, etkilesime girer. AMPK ve sirtuinler araciligiyla gelen besin
sinyalleri PGC-1d'y1 upregiile eder. Ornegin, resveratrol ve pterostilben, AMPK/SIRT1'i aktive
ederek PGC-1a protein seviyelerinin artmasina neden olur (Benbaibeche et al., 2025). Yiikselen
PGC-1a ise mitokondriyal transkripsiyon faktorii olan TFAM ekspresyonunu artirir. TFAM,
mitokondriyal DNA'nin replikasyonunu ve transkripsiyonunu yonetir (Benbaibeche et al.,
2025). Calismalar, "PGC-1a'nin mitokondriyal biyogenezin 6nemli bir diizenleyicisi oldugunu;
[TFAM] ekspresyonunu diizenledigini" belirtmektedir (Dos Santos et al., 2018). Besinler, PGC-
la ve TFAM" artirarak mitokondri sayisint ve islevini genisletebilir, oksidatif kapasiteyi
lyilestirebilir ve boylece enerji harcamasini artirabilir.

TFAM

TFAM mitokondriyal DNA kopya sayisin1 ve mitokondriyal genlerin transkripsiyonunu kontrol
eder. TFAM, PGC-1a tarafindan indiiklenir ve yeni mitokondrilerin insasinda merkezi bir rol
oynar (J. Liu et al., 2019). Dolayisiyla, PGC-1a’y1 artiran besinler, TFAM" da yiikseltir.
Ornegin, bir inceleme, PGC-1o'y1 (SIRT1/AMPK araciligiyla) aktive eden polifenollerin
nihayetinde TFAM ve diger mitokondriyal genleri ytikselttigini belirtmektedir (Benbaibeche et
al., 2025; J. Liu et al., 2019). TFAM'm islev bozuklugu veya eksikligi, obezite ve insiilin
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direnciyle baglantili olan zayif mitokondriyal fonksiyona yol agar (Fernandez-Marcos &
Auwerx, 2011). Ozetle, obezojenik diyetler genellikle AMPK/SIRT1—PGC-1a sinyallemesini
korelterek TFAM ve UCP1'1 azaltir; bunun tersine, biyoaktif bilesikler bu ekseni yeniden aktive
ederek yag asidi oksidasyonunu ve termojenezi tesvik edebilir.

Bu genler ve yollar birlikte, besinlerin yag depolamast ile enerji yakimi arasindaki dengeyi nasil
degistirebilecegini gostermektedir. Ornegin, AMPK'yi diyet veya bilesikler yoluyla aktive
etmek, lipojenik faktorleri (PPARy, SREBP-1c¢) baskilar ve mitokondriyal programlari (PGC-
la, TFAM, UCP1) giiclendirir(Benbaibeche et al., 2025). Dolayisiyla, temel obezite genlerinin
nutrigenomik diizenlenmesi, fonksiyonel besinlerin metabolik sagligi iyilestirmesi i¢in birden
fazla hedef saglar.

FONKSIYONEL GIDA BILESENLERI VE MOLEKULER MEKANIZMALAR
Resveratrol

Resveratrol; liziim ve meyvelerde bulunan bir stilben polifenoldiir (Barber et al., 2022;
Springer & Moco, 2019). Resveratrol, SIRT1 ve AMPK'yi aktive eder ve anti-inflamatuar ve
anti-adipojenik etkilere sahiptir (Benbaibeche et al., 2025) In vitro'da, preadipositlerin
resveratrol ile tedavisi, PPARy ve C/EBPa protein ekspresyonunu inhibe ederek ve asagi akis
lipojenik genleri (SREBP-1c, FAS, aP2, SCD-1) asag1 diizenleyerek adipogenezi azaltir
(Benbaibeche et al., 2025). Obez farelerde ve insanlarda, resveratrol takviyesi serum lipitlerini
ve glikozunu diisiiriir, daha kiiciik (daha az hipertrofik) adipositlerin sayisini artirir ve
mitokondriyal aktivite belirteclerini yiikseltir(Timmers et al., 2011). Ozellikle klinik calismalar,
30 giin boyunca giinde 150 mg resveratroliin iskelet kas1 SIRT1 ve PGC-la diizeylerini
artirdigini, AMPK'yi aktive ettigini ve insiilin direncini ve inflamatuar sitokinleri (IL-6, IL-8,
TNF-a) azalttigin1 géstermektedir (Timmers et al., 2011). Bu etkiler, resveratroliin yag ve kas
metabolizmasini artan enerji harcamasina dogru kaydirdigini gostermektedir.

Kurkumin

Kurkumin zerdegaldan (Curcuma longa) elde edilen bir polifenoldiir. Kurkumin, anti-
inflamatuar ve anti-adipojenik etkiler gosterir. Hiicre modellerinde kurkumin, NF-xB
aktivasyonunu baskilar ve makrofajlarda pro-inflamatuar sitokin salinimin (6rn. IL-1f) azaltir
(Kong et al, 2016). Hayvan ¢aligmalarinda, diyet kurkumini yag dokusunda makrofaj
infiltrasyonunu azaltir ve JNK ve NF-kB yollarin1 inhibe eder (Shao et al., 2012). Ayrica
metabolik hormonlar1 da etkileyen kurkumin, adiponektini artirir ve leptini azaltir, boylece
obeziteyle baglantili inflamasyonu tersine g¢evirir(Benbaibeche et al., 2025). Klinik olarak,
kurkumin takviyesi miitevaz1 kilo kaybi1 ve metabolik faydalar saglamistir: Asir1 kilolu
deneklerde yapilan 30 giinliik bir deneme, viicut agirhiginda, yag kiitlesinde, BMI'de ve
inflamasyon belirteclerinde (CRP, TNF-q, IL-6) azalmalar gostermistir (F.Di Pierro etal.,
2015). Mekanik olarak, kurkumin, instilin duyarliligini iyilestirmek icin PPARYy sinyallemesini
aktive eder (anti-adipojenik baglamina ragmen) ve NF-kB/STAT3 kaynakli inflamasyonu
azaltir(Shao et al., 2012)
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Ellagik asit

Ellagik asit meyvelerde ve kuruyemislerde bol miktarda bulunan tanen tiirevi bir polifenoldiir.
Ellagik asit (EA) ve bagirsaktan tiiretilen metabolitleri (lirolitinler), yag hiicresi lipit
metabolizmasini ve inflamasyonu etkiler. 3T3-L1 yag hiicresi ¢aligmalarinda, EA ve iirolitin A,
yag hiicresi olusumunu engellemeden lipit birikimini orta diizeyde azaltmistir (Cisneros-
Zevallos et al., 2020). GLUT4 ve adiponektin gen ekspresyonunu artirarak glukoz alim yollarinm
giiclendirmis ve bdylece daha iyi lipit yonetimi saglamistir (Cisneros-Zevallos et al., 2020).
Daha da onemlisi, EA ve iirolitinler, LPS ile zorlanan yag hiicrelerinde inflamatuvar gen
ekspresyonunu (TNF-a, iNOS, IL-6, MCP-1) baskilamistir (Cisneros-Zevallos et al., 2020).
Protein diizeyinde, ellagik asit (ve iirolitin B), PPARYy ve C/EBPa ekspresyonunu ve yag asidi
oksidasyon kapasitesini artirmistir (Wong-a-nan et al., 2018). Bu nedenle, ellagik asidin, lipid
metabolizmast1 kapasitesini orta diizeyde artirirken, inflamasyon sinyallerini azaltarak yag
hiicresi fonksiyonunu hassas bir sekilde ayarladigi goriilmektedir.

L-Theanin

L theanin yesil ¢cayda bulunan protein olmayan bir amino asittir. L-theaninin, 6ncelikle AMPK
aktivasyonu yoluyla obeziteyle iliskili komplikasyonlar1 iyilestirdigi gosterilmistir. Yiiksek
yagh diyet (HFD) fare modellerinde, L-theaninin takviyesi, insiilin ve AMPK sinyal yollarin1
aktive ederek glukoz ve lipit metabolizmasini iyilestirmistir(Du et al., 2024). Beyaz yag
dokusunun kahverengilesmesini indiikklemis ve insiilin duyarliligimni iyilestirmistir(Du et al.,
2024). Transkriptomik analizler, L-theaninin obez farelerde hepatik inflamatuar genleri (TNF-
a, IL-1pB, IL-6, MCP-1) down regiile ettigini ortaya koymustur (Du et al., 2024) Bu da anti-
inflamatuar bir etkiye isaret etmektedir. Bir ¢aligmada belirtildigi gibi, yiiksek doz L-theaninin
karacigerdeki temel sitokin genlerinin "ekspresyonunu énemli dl¢lide azalttigi" belirtilmistir
(Liang et al., 2022). Genel olarak L-theanine, diyet kaynakli inflamasyonu baskilarken AMPK
kaynakl1 enerji harcamasini (esmerlesme ve yag asidi oksidasyonu) aktive eder.

Pterostilben

Pterostilben Resveratroliin dimetillenmis bir analogu olup Resveratrolden daha yiiksek
biyoyararlanima sahiptir. Yaban mersini ve Pterocarpus'ta bulunur. Pterostilben, resveratroliin
bircok etkisini daha diisiik dozlarda taklit eder (Y. Liu et al., 2020; Nagarajan et al., 2022).
Yakin zamanda yapilan bir hayvan calismasinda, pterostilben uygulamasi AMPK/PGC-1a
ekseni araciligtyla yag dokusunun kahverengilesmesini 6nemli 6l¢iide desteklemistir (Zheng et
al., 2023). Yiiksek yaglh diyette viicut agirligi kazanimini azaltmig ve beyaz yag dokusunda
kahverengi yag belirteclerinin (UCP1, PRDM16, TMEM?26) mitokondriyal icerigini ve
ekspresyonunu artirmistir(Zheng et al., 2023). Hem in vivo hem de yag hiicre kiiltiirii
calismalarinda, pterostilben AMPK'yi aktive etmis ve PGC-1a'y1 yukar regiile etmistir ve bu
etkiler farmakolojik AMPK inhibisyonu veya PGC-la baskilanmasiyla ortadan
kaldirilmistir(Zheng et al., 2023). Yapilan bu hayvan deneyi calismasi ile yazarlar,
"pterostilbenin, AMPK/PGC-1a yoluyla beyaz yag hiicrelerinin kahverengilesmesini
saglayarak kilo alimin1 azaltici bir etki gésterdigi" sonucuna varmistir(Zheng et al., 2023). Bu
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nedenle, pterostilben, termojenik metabolizmay1 ve enerji harcamasin artirarak diyet kaynakli
obeziteyle miicadeleye yardimci olur.

Epigallokatesin-3-gallat

EGCG baslica yesil ¢ay katesinidir. EGCG, ¢ok yonlii anti-obezite etkilerine sahiptir. ghrelini
inhibe ederek ve CCK/leptini uyararak igtah1 bastirir ve adiponektin salgilanmasini artirir(Wang
et al., 2014). EGCQG, yag olusumunu gii¢lii bir sekilde engeller: 3T3-L1 hiicrelerinde PI3K/Akt
sinyallemesini bloke eder ve PPARy, C/EBPa, FAS ve SREBP-1c'yi asag1 diizenler(Wu et al.,
2017). Ayrica, EGCG termojenezi ve mitokondriyal biyogenezisi destekler. Obez farelerde
EGCG tedavisi, kahverengi yag UCP1 seviyelerini yiikseltmis, viicut sicakligini artirmis ve
BAT'taki mitokondriyal DNA igerigini genisleterek daha diisiik kilo alimina ve lipit seviyelerine
yol acmustir(Lee et al., 2017). Mekanik olarak EGCG, AMPK'yi aktive eder ve SIRT1'i
giiclendirerek yag ve kaslarda PGC-la ile yonlendirilen termojenik programlart (6zellikle
UCP1) daha da uyarir. Ayrica, yag oksidasyonunu desteklemek i¢in bagirsak mikrobiyotasini
ve safra asidi metabolizmasmi degistirir(Kim et al., 2010; Lee et al., 2017). Insan
calismalarinda, EGCG (genellikle kafeinle) yag oksidasyonunu ve kilo kaybini orta diizeyde
artirir.

Bu bilesiklerin her biri, "fonksiyonel gidalarin" obeziteyle ilgili gen ifadesini ve sinyal iletim
basamaklarin1 nasil diizenleyebilecegini gostermektedir. Metabolizmayr artan enerji
harcamasina ve azalan inflamasyona yonlendirmek i¢in genellikle AMPK aktivasyonu, NF-kB
inhibisyonu, PPARy down regiilasyonu, UCP1 up regiilasyonu gibi ortak hedeflerde birlesirler
(Benbaibeche et al., 2025). Tablo 1 de baz1 fonksiyonel bilesikler ve obezite tlizerine etkileri
gosterilmistir (Benbaibeche et al., 2025)

Tablo1. Fonksiyonel Bilesikler ve Obezite Uzerine Etki Mekanizmalari

Molekiil /' Kaynak Etki Potansiyel
Biyoaktif Mekanizma
Bilesik

Fenolik asitler ~Meyveler, tam 3T3-L1 SCDI1’1 baskilar,

tahillar ve adipositlerinde PPARy’y1  aktive
kuruyemisler  adipogenezi inhibe eder. NF-kB’yi
etti. TNFo, IL-6, baskilar.
MCP-1 salinimini

ve makrofaj
infiltrasyonunu
azaltti.
EGCG +  Yesil cay, 3T3-L1 PPARy, SREBP-
piperin karabiber adipositlerinde lc, FAS, C/EBP-a
gibi  adipogenik
faktorlerin
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(alkaloid) 20

mM

EGCG 40
mg/kg/giin  +
kafein: 20
mg/kg/gin (4
hafta)

Yesil cay

adipogenezi inhibe
etti.

HFD-
siganlarda

obez
kilo
alimimi engelledi,
beyaz yag dokusu
kiitlesini azaltt1.

ekspresyonunu
distirdi.  UCP1
ekspresyonunu
artirdi.
azaltti,
adiponektini
yukseltti.

Leptini

F/B oranini azaltti.
Asetik, propiyonik
ve biitirik asit gibi
SCFA’lar1  artirdi.
Bifidobacterium,
Alloprevotella ve
Allobaculum,
Faecalibaculum
bollugunu artirdu.

EGCG Yesil cay 3T3-L1 PI3K/AKT yolunu
preadipositlerinde  inhibe ederek
adipogenezi inhibe PPARy ve FAS
etti. ekspresyonunu

azaltti.

Maackianin ve Ononis Insan SGBS Maackianin PI3K,

ononin spinosa L. hiicrelerinde PPARY/C/EBPa

(flavonoid koklerinden adipogenik sinyalini baskiladu.

tiirevleri) ekstre farklilagsmay1 Ononin  SIRT1’1
inhibe etti. aktive edip PI3K,

PPARYy ve
adiponektini
inhibe etti.

Fenolik Kahve kabugu Inflamasyonu GLUT4

bilesikler ve kahve azaltt, insiilin  translokasyonunu

silverskin direncini ve artirdi,
mitokondriyal instilin/PI3K/AKT,
disfonksiyonu NF-«B/MAPK ve
onledi (3T3-L1). AMPK  yollarmi
diizenledi.

Resveratrol Uziim Obez sicanlarda Karacigerde

200 mg/kg cekirdegi leptin duyarliligin1  SIRT1 aktivitesini
geri  kazandirdi, artirdi, kasta leptin

kilo alimin1 azaltti.
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Resveratrol Uziim

0.1-10 uM cekirdegi

Antosiyaninler Siyah soya
fasulyesi

Kuersetin Tohumlar

Rutin Dut

3-Kafeoilkinik  Yesil  kahve

asit (klorojenik ¢ekirdegi
asit)

Makrofajlarda IL-
6 ve TNF-a
diizeylerini azaltti.
Adipositlerde
instilin
duyarlhiligini
lyilestirdi.

HFD  siganlarda
obeziteyi
baskiladi.
alimini,

Kilo
besin
yag
dokusu boyutunu
azaltti.

tiikketimini,

3T3-L1
hiicrelerinde
adipogenezi
azaltti. Adipoz
dokularda
apoptozu artirdu.

BAT’1 aktive etti,
WAT ta

kahverengilesmeyi
artird1. Kilo
alimini azaltti,

enerji harcamasini
yiikseltti.

HFD farelerinde
kilo alimim ve
WAT kiitlesini
azaltti.  Adiposit

¢ogalmasini inhibe
etti.
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reseptorlerini
yiikseltti.

NF-xB
aktivasyonunu ve
ERK1/2
fosforilasyonunu
inhibe etti.
AKT’nin  Ser/Thr
fosforilasyonunu

modifiye etti.

Hipotalamusta
NPY’yi baskiladi,
GABA
reseptorlerini
artirdi.

AMPK yolunu
aktive etti. JNK ve
ERK1/2
fosforilasyonunu
baskiladi.

BAT’ta  SIRTI’i
aktive ederek

PGC-1a proteini,
TFAM ve UCP1’i
artirdi.

C/EBPo, SREBPs
ve PPARy gibi
adipogenez
genlerinin
ekspresyonunu
azaltti. AMPK’y1
aktive etti.
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6-gingerol ve Zingiber Adipositlerde Karacigerde
6-shogaol officinale enerji harcamasint PPARa ve CPTI1
(zencefil) artird1. 3T3-L1 genlerini  aktive
adipositlerinde etti. PPARYy,
adipogenezi C/EBP-a ve
baskiladi. lipogenik
enzimlerin
ekspresyonunu
azaltti.
Karnosik Rosmarinus 3T3-L1 PPARy ve FABP4
asitler officinalis preadipositlerinde  ekspresyonunu
farklilasmay1 baskiladi.
inhibe etti.
6-paradol Aframomum  HFD farelerinde PGC-1a ve PPARYy
melegueta viicut agirligini ve ekspresyonunu
adipogenez azaltt1.
farklilagsmasini
azaltti.

OBEZITEDE HASSAS BESLENME VE NUTRIGENOMIK UYGULAMALAR

Hassas beslenme, diyet Onerilerini bireyin genetik yapisina, metabolizmasina ve yasam tarzina
gore uyarlamay1 amaglar. Obezite baglaminda bu, makro ve mikro besin hedeflerine rehberlik
etmek icin anahtar varyantlarin (6rnegin PPARy, FTO, APOE, ADRB2 vb.) genotiplenmesini
icerebilir. Ornegin, belirli PPARYy polimorfizmleri Akdeniz diyetine kiyasla diisiik yagh diyete
daha iyi yanit1 6ngorebilir. Kisisellestirilmis diyetleri gelistirmek i¢in ¢oklu omik yaklasimlar
(genomik, epigenomik, metabolomik ve mikrobiyom verilerini entegre eden) da
arastirilmaktadir. Dijital araglar ve yapay zekd modelleri, bu verileri bir bireyin belirli
yiyeceklere verdigi glisemik veya kilo yanitin1 tahmin etmek i¢in kullanabilir. Nihai amag, tek
tip tavsiyelerden, kilo kaybin1 ve metabolik sagligi optimize eden Ozellestirilmis rejimlere
gecmektir. Bir incelemede vurgulandig: gibi, "bu kronik durumda kag varyantin rol oynadigini
belirlemek ve hastalarin tedavisinde beslenme genomiginin kullanimini yonlendirmek igin
obezitenin genetik profilini bilmek ¢ok 6nemlidir" (Duarte et al., 2024).

Obezite ile ilgili bazi nutrigenomik uygulamalar halihazirda gelistirilme asamasindadir.
Ornegin, sirketler obeziteyle iliskili SNP'leri test eden ve diyet degisiklikleri dneren paneller
sunmaktadir. POUNDS LOST denemesi gibi klinik ¢aligmalar, genotip rehberligindeki
diyetlerin standart tavsiyelere gore daha iyi kilo sonuglar1 saglayip saglamadigini arastirmistir.
Simdiye kadar elde edilen sonuglar karigiktir. Kisisellestirilmis yaklasimlar bazen lipidlerde
veya inflamasyon belirteglerinde daha miitevaz1 iyilesmeler saglasa da fikir birligine varan
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bilimsel kuruluslar, 6rnegin Beslenme ve Diyetetik Akademisi, su anda obezite yonetimi igin
nutrigenetik testlerin rutin kullanimin1 6nermemektedir(Duarte et al., 2024). Elestiri, cogu gen
varyantinin yalnizca diisiik risk tasimasi ve diyet tepkilerinin biiyiik 6l¢iide poligenik ve ¢evre
odakli kalmasidir.

Bununla birlikte, bu konuya olanilgi artmaktadir. Obezite i¢in hassas beslenme, gelecekte
bagirsak mikrobiyom profillemesini ve siirekli glukoz Ol¢limiinii entegre ederek diyetleri
gercek zamanli olarak ayarlayabilir. Nutrigenomik, hangi diyet degisikliklerinin belirli bir
bireye en ¢ok fayda saglama olasiligi konusunda fikir verir; 0rnegin, proinflamatuar gen
profiline sahip biri polifenol agisindan zengin bir diyetten daha fazla fayda gorebilir. Ancak,
saglam translasyonel caligmalara hala ihtiyag duyulmaktadir. Yakin tarihli bir anlati,
nutrigenomik ile "hastalarin obeziteyi Onlemesine veya tedavi etmesine yardimei olma vaadini"
vurgularken, ayni zamanda mevcut kanit eksikligini de belirtmektedir(Duarte et al., 2024).
Uygulamada, hassas beslenme, davranissal ve sosyal faktorlerin yani sira genetik yatkinliklar
da goz oniinde bulunduran, kanita dayali, veri odakli bir diyet planin1 vurgular.

SONUC

Nutrigenomik, diyetteki biyoaktif bilesikleri temel genetik ve metabolik yollarin
diizenlenmesiyle iliskilendirerek obeziteyi anlamak ve ydnetmek i¢in yeni bir gergeve sunar. in
vitro ve hayvan ¢alismalarindan elde edilen kanitlar, resveratrol, kurkumin, ellagik asit, EGCG,
L-theanin ve pterostilben gibi fonksiyonel bilesiklerin adipogenezi baskilama, mitokondriyal
biyogenezi ve termojenezi artirma ve PPARy, SREBP-lc¢, UCPI, PGC-la ve TFAM
modiilasyonu yoluyla kronik inflamasyonu hafifletme kapasitesini giiclii bir sekilde
desteklemektedir. Bununla birlikte, klinik bulgular miitevaz1 ve heterojen olmaya devam
etmekte olup, bireyler arasi degiskenligin, bagirsak mikrobiyotasinin, biyoyararlanimin ve
miidahale siiresinin etkisini vurgulamaktadir. Bu sinirlamalara ragmen, nutrigenomigin hassas
beslenmeye entegrasyonu, obeziteyi Onlemek ve yoOnetmek icin kisisellestirilmis diyet
stratejileri gelistirme konusunda biiyiik umut vaat etmektedir. Coklu omik teknolojilerindeki
gelecekteki gelismeler, biyoaktifler i¢in gelistirilmis dagitim sistemleri ve genis 6lgekli, genotip
bazli klinik caligmalar, nutrigenomik iggoriilerin etkili ve kanita dayali miidahalelere
dontstiiriilmesinde hayati 6nem tastyacaktir.

Sonug olarak, genlere 6zel beslenme, obeziteyle kiiresel miicadelede gli¢lii bir tamamlayici arag
olarak ortaya ¢ikabilir.
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CINKO SULFAT NANOPARTIKULLERININ Staphylococcus aureus BIYOFILMI
UZERINE HUCRE DISI POLIMERIK MADDE(EPS) YAPISI VE GEN
EKSPRESYONU UZERINE ETKIiSi

) Aras.Gor.Dr. Ayse USTUN BASKUT
Erzurum Teknik Universitesi, ayse.ustun @erzurum.edu.tr - ORCID ID: 0000-0002-4723-
052X

OZET

Bu ¢alismada, Staphylococcus aureus (ATCC 25923) susuna karsi sentezlenen ¢inko siilfat
nanopartikiillerinin (ZnSOs-NP) antimikrobiyal ve antibiyofilm etkinligi degerlendirilmistir.
Ayrica biyofilm matriksine ait ekstraseliiler polimerik madde (EPS) bilesenleri ile biyofilm
olusumunda gorev alan icaA, icaD ve sarA genlerinin ekspresyon diizeyleri incelenmistir.
ZnSO4-NP’ler sentezlenmis ve SEM ile morfolojik yapisi, zeta potansiyel analizi ile yiizey yiikii
belirlenmistir. Biyofilm olusumu kristal viyole (CV) yontemi ile kantitatif olarak analiz
edilmis; EPS igerigi ise polisakkarit, protein ve eDNA diizeyleri lizerinden degerlendirilmistir.
Antibiyofilm etkinlik CV testleriyle dogrulanmis, gen ekspresyonu RT-gPCR ile analiz
edilmistir. Elde edilen sonuglara gére ZnSO4-NP’lerin boyutunun 300-400 nm araliginda
oldugu ve kolloidal stabilite gosterdigi belirlenmistir. Nanopartikiil uygulamasi biyofilm
kiitlesinde ve EPS bilesenlerinde belirgin bir azalmaya yol a¢gmistir. CV testleri hiicre
canlilifinda diislis ve biyofilm yapisinda bozulma oldugunu ortaya koymustur. RT-gPCR
analizlerinde ise icaA, icaD ve sarA genlerinin asagi regiilasyona ugradigi gézlenmistir. Sonug
olarak, ¢inko siilfat nanopartikiilleri S. aureus biyofilmlerine karsi giiclii antibiyofilm ve
antimikrobiyal potansiyele sahiptir. EPS yapisini bozma ve biyofilm genlerini baskilama
etkileri sayesinde, gelecekte biyofilm kaynakli enfeksiyonlarin tedavisinde alternatif bir strateji
olarak degerlendirilebilir.

Anahtar Kelimeler: Staphylococcus aureus, ZnSOa nanopartikiilleri, antibiyofilm, EPS, gen
ekspresyonu
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EFFECT OF ZINC SULFATE NANOPARTICLES ON EXTRACELLULAR
POLYMERIC SUBSTANCE (EPS) STRUCTURE AND GENE EXPRESSION IN
Staphylococcus aureus BIOFILM

Research Assistant Dr.Ayse USTUN BASKUT

Erzurum Technical University, e-mail: ayse.ustun@erzurum.edu.tr— ORCID ID: 0000-0002-
4723-052X

Abstract

In this study, the antimicrobial and antibiofilm activity of zinc sulfate nanoparticles (ZnSOa-
NPs) synthesized against Staphylococcus aureus (ATCC 25923) was evaluated. In addition,
extracellular polymeric substance (EPS) components of the biofilm matrix and the expression
levels of biofilm-associated genes icaA, icaD, and sarA were investigated. ZnSOs-NPs were
synthesized, and their morphological structure was characterized by SEM, while the surface
charge was determined using zeta potential analysis. Biofilm formation was quantitatively
assessed by the crystal violet (CV) assay, and EPS content was evaluated in terms of
polysaccharides, proteins, and eDNA. Antibiofilm activity was confirmed by CV testing, and
gene expression was analyzed by RT-qPCR. The results revealed that ZnSO4-NPs had a particle
size range of 300—400 nm and exhibited colloidal stability. Nanoparticle treatment led to a
significant reduction in biofilm biomass and EPS components. CV assays demonstrated a
decrease in cell viability and disruption of the biofilm structure. RT-gPCR analysis showed that
icaA, icaD, and sarA genes were downregulated. In conclusion, zinc sulfate nanoparticles
exhibited strong antibiofilm and antimicrobial potential against S. aureus biofilms. Through
their ability to disrupt EPS structure and suppress biofilm-related genes, ZnSO4-NPs may serve
as a promising alternative strategy for the treatment of biofilm-associated infections in the
future.

Keywords: Staphylococcus aureus, ZnSO. nanoparticles, antibiofilm, EPS, gene expression
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1. INTRODUCTION

Biofilms are multicellular and organized communities formed by microorganisms adhering to
biotic or abiotic surfaces. These communities are embedded in a matrix that facilitates cell-to-
cell and cell-to-surface adhesion while providing resistance against environmental stresses. The
most important components of the biofilm matrix are extracellular polymeric substances (EPS),
which mainly consist of polysaccharides, proteins, lipids, and extracellular DNA (eDNA). EPS
constituents form the three-dimensional architecture of the biofilm, facilitate communication
among microbial cells, and act as a protective barrier against antimicrobial agents (Flemming
& Wingender, 2010). Therefore, the biofilm structure plays a key role in enabling bacteria to
develop much higher resistance compared to their planktonic forms.

Staphylococcus aureus is one of the most significant pathogens responsible for both
community- and hospital-acquired infections. Biofilms that develop on the surfaces of
catheters, prostheses, and other medical implants cause persistent infections that are difficult to
eradicate. The resistance of these biofilms is primarily attributed to the protective function of
the EPS matrix and the regulation of biofilm-associated genes. In particular, the icaA and icaD
genes play a critical role in the synthesis of polysaccharide intercellular adhesin (P1A), which
has a key function in intercellular adhesion. Moreover, transcriptional regulators such as sarA
control cellular communication and adhesion mechanisms during biofilm development (Arciola
et al., 2015). Thus, investigating the expression levels of these genes is of great importance for
understanding the mechanisms underlying biofilm formation.

To address the clinical challenges posed by antibiotic-resistant biofilm layers,
nanotechnological approaches have attracted increasing attention. Metal and metal oxide
nanoparticles have emerged as promising agents in antimicrobial and antibiofilm strategies due
to their large surface area and high reactivity. Nanoparticles can disrupt the integrity of the
bacterial cell membrane, induce the production of reactive oxygen species (ROS), and directly
interact with the components of the biofilm matrix, thereby weakening its structure (Pelgrift &
Friedman, 2013). Zinc-based compounds have long been recognized for their antimicrobial
properties. Zinc sulfate nanoparticles (ZnSO4-NPs), in particular, have recently been the focus
of intensive research due to their biocompatibility and potential to directly affect the biofilm
matrix. Previous studies have demonstrated that ZnO or ZnSO. nanoparticles can bind to
bacterial cell walls, increase membrane permeability, trigger oxidative stress mechanisms, and
thereby exert antibacterial effects (Raghupathi et al., 2011). In addition, nanoparticles have been
reported to disrupt the biofilm EPS structure by reducing polysaccharide and protein content
and suppressing the expression of biofilm-associated genes. In this context, elucidating the
effects of ZnSO. nanoparticles on the EPS structure of Staphylococcus aureus biofilms and
their influence on the expression levels of biofilm-related genes will contribute to a better
understanding of biofilm biology and the development of novel antibiofilm strategies. The
results of this study will provide an important scientific basis for evaluating the potential use of
ZnSO4 nanoparticles in biomedical applications, particularly for the prevention and treatment
of medical device-associated infections (Seil & Webster, 2012).
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2. MATERYAL -METOD

Synthesis and Characterization of ZnSO. Nanoparticles

ZnSO4 nanoparticles (ZnSO4-NPs) were synthesized and subjected to structural
characterization. For morphological evaluation, the nanoparticles were suspended in ethanol
(0.1-0.2 mg/mL) and sonicated for 10 min to obtain a uniform dispersion. A small aliquot was
deposited onto aluminum SEM stubs covered with conductive carbon tape and air-dried at room
temperature. The samples were then sputter-coated with a thin layer of Au/Pd (~5-10 nm) and
visualized under scanning electron microscopy (SEM) at 5-15 kV with a working distance of
8-12 mm. Representative images were captured at multiple magnifications and at least 100
particles were analyzed to determine shape and size distribution (1SO 22412, 2017; Hunter,
1981).

The surface charge and colloidal stability of ZnSO4-NPs were evaluated by zeta potential
measurements, and particle size distribution was determined by dynamic light scattering (DLS).
Nanoparticles were diluted in 1 mM KCI to a final concentration of approximately 0.1-0.3
mg/mL and measured in disposable cuvettes at 25 °C. Hydrodynamic diameter (Z-average, Pdl)
was recorded in backscatter mode (173°), and electrophoretic mobility was used to calculate
the zeta potential. Each sample was measured in triplicate, and the results were expressed as
mean + SD (ISO 22412, 2017).

Biofilm Quantification

The effect of ZnSO4-NPs on Staphylococcus aureus biofilm biomass was assessed using the
crystal violet (CV) assay. An overnight bacterial culture was diluted to approximately 10°
CFU/mL in tryptic soy broth (TSB), and 200 pL was inoculated into the wells of sterile flat-
bottom 96-well polystyrene plates. Plates were incubated at 37 °C for 24 h under static
conditions to allow biofilm formation. Following incubation, non-adherent cells were removed,
and the wells were gently washed three times with phosphate-buffered saline (PBS). Biofilms
were fixed with 99% methanol for 15 min, air-dried, and then stained with 0.1% (w/v) crystal
violet for 15 min. Excess stain was removed by rinsing with distilled water, and the bound dye
was solubilized with 95% ethanol for 15 min. Biofilm biomass was quantified by measuring
absorbance at 570 nm using a microplate reader. Results were normalized to untreated control
wells (Merritt et al., 2005; O’Toole, 2011).

EPS Component Analyses

To evaluate the effect of ZnSO4-NPs on EPS production, the contents of polysaccharides,
proteins, and extracellular DNA (eDNA) in the biofilm matrix were determined. Total
polysaccharides were quantified by the phenol—sulfuric acid method. Briefly, 50 puL of sample
was mixed with 50 pL of 5% phenol, followed by the rapid addition of 300 puL of concentrated
H>SO.. After incubation at room temperature for 10 min and an additional 10 min in a boiling
water bath, the absorbance was measured at 490 nm. Glucose was used to construct a calibration
curve, and results were expressed as glucose equivalents (Dubois et al., 1956). Total protein
content was determined using the bicinchoninic acid (BCA) assay. Samples were mixed with
BCA reagent according to the manufacturer’s instructions and incubated at 37 °C for 30 min.
Absorbance was measured at 562 nm, and protein concentrations were calculated from a bovine
serum albumin (BSA) standard curve (Smith et al., 1985). Extracellular DNA (eDNA) was
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quantified spectrophotometrically by measuring absorbance at 260 nm using a NanoDrop
spectrophotometer. DNA concentration was calculated based on the conversion factor that 1
absorbance unit at 260 nm corresponds to 50 pg/mL double-stranded DNA (Frelund et al.,
1996).

Gene Expression Analysis

The effect of ZnSO4-NPs on biofilm-related gene expression was determined by real-time
quantitative PCR (RT-qPCR). Biofilms were grown for 24 h in the presence and absence of
ZnS0O4-NPs, washed twice with PBS, and harvested for RNA extraction. Total RNA was
isolated using TRIzol reagent according to the manufacturer’s protocol and treated with DNase
| to eliminate contaminating genomic DNA. RNA purity and integrity were confirmed by
spectrophotometry (A260/A280 ratio between 1.9 and 2.1). Complementary DNA (cDNA) was
synthesized from 500 ng of RNA using a reverse transcription kit with random hexamers.

Quantitative PCR was performed in a 20 pL reaction mixture containing SYBR Green master
mix, 0.4 uM of each primer, and 10 ng of cDNA. The cycling conditions consisted of an initial
denaturation at 95 °C for 2 min, followed by 40 cycles of 95 °C for 10 s and 60 °C for 30 s, and
a melting curve analysis. Target genes included icaA, icaD, and sarA, with 16S rRNA or gyrB
serving as housekeeping reference genes. Each reaction was performed in triplicate, and gene
expression levels were analyzed using the comparative AACt method. Data were expressed as
fold changes relative to untreated control biofilms (Bustin et al., 2009).

Table 1. Primers used in RT-PCR for biofilm-related genes.(Liang et al.2019).

Target gene Primer Primers sequence (5'-3")
sarA sarA-F TCTTGTTAATGCACAACAACGTAA
sarA-R TGTTTGCTTCAGTGATTCGTTT
icaA icaA-F GTCAGACACTTGCTGGCGCA
icaA-R GAGCCCATCTCACGCGTTGC
icaD icaD-F GGGTGGATCCTTAGTGTTACAATTTT
icaD-R TGACTTTTTGGTAATTCAAGGTTGTC
16S rRNA 16S rRNA-F GCTGCCCTTTGTATTGTC
16S rRNA-R AGATGTTGGGTTAAGTCCC

2. RESULTS AND DISCUSSION
Characterization of ZnSO4 Nanoparticles
SEM Analysis

The morphological characteristics of the synthesized ZnSO4 nanoparticles were examined by
scanning electron microscopy (SEM). As shown in Figure 1, the nanoparticles exhibited an
aggregated structure composed of nearly spherical primary particles. Such clustering behavior
is common among metal-based nanoparticles, as their high surface energy and strong
intermolecular forces promote agglomeration during drying. The observed nanoscale
morphology is consistent with earlier reports describing spherical zinc oxide and zinc sulfate
nanoparticles (Raghupathi et al., 2011; Zhang et al., 2016).
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Figure 1. SEM micrograph of ZnSOa4 nanoparticles (30,000x magnification, scale bar = 3
pum).

Zeta Potential and Polydispersity Index (PDI)

Dynamic light scattering (DLS) analysis was performed to determine the surface charge and
dispersion stability of ZnSO.4 nanoparticles. As summarized in Table 1, the nanoparticles
showed a negative zeta potential value of —14 £ 0.473 mV, suggesting moderate colloidal
stability. Zeta potential values between £10 and +£30 mV are generally indicative of incipient
stability, with some tendency toward aggregation (Hunter, 1981). Nevertheless, negatively
charged nanoparticles can exhibit enhanced electrostatic interactions with bacterial cell walls,
which may contribute to their antimicrobial efficiency (Seil & Webster, 2012).

The polydispersity index (PDI) was measured as 0.407 + 0.077, reflecting a moderately broad
particle size distribution. According to ISO 22412 (2017), PDI values below 0.3 are considered
monodisperse, whereas values ranging from 0.3 to 0.7 indicate moderate polydispersity. Thus,
the obtained PDI confirms that the ZnSO. nanoparticles were heterogeneous but suitable for
biological applications.

Table 1. Zeta potential (ZP) and polydispersity index (PDI) values of ZnSO4 nanoparticles.
Kod ZP + 5D PDI £ SD

NPO -14+ 0,473 0,407 £+ 0,077

Effect of ZnSO.4 Nanoparticles on Biofilm Viability and EPS Composition Results

The antibiofilm activity of ZnSO4 nanoparticles was assessed by crystal violet (CV) assay. As
shown in Figure 2, treatment with ZnSO4-NPs resulted in a significant reduction in biofilm
biomass compared to the untreated control. The control group exhibited 100% cell viability,
whereas exposure to ZnSO4-NPs reduced the viability to approximately 40%, indicating a 60%
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inhibition of biofilm-associated cells. This result demonstrates the strong disruptive effect of
ZnSOa nanoparticles on the integrity of Staphylococcus aureus biofilms.

CV Testi - Hacre Canlihgi

100%
100

80

60

Canlilik (%)

40

20

Kontrol ZnS04-NP

Figure 2. Effect of ZnSO4 nanoparticles on S. aureus biofilm cell viability measured by CV
assay.

The observed decrease in biofilm biomass suggests that ZnSO4 nanoparticles interfere with
biofilm formation and maintenance. One plausible mechanism is the disruption of the
extracellular polymeric substances (EPS) matrix, which provides structural stability and
protection to bacterial communities. EPS is composed of polysaccharides, proteins, and
extracellular DNA (eDNA), which collectively shield biofilm-embedded bacteria from
antibiotics and host defenses (Flemming & Wingender, 2010).
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Figure 3. Polysaccharide, protein and EPS analysis of biofilm cells

Nanoparticles are known to impair EPS production through multiple pathways, including direct
interactions with the negatively charged components of the matrix and the generation of
reactive oxygen species (ROS). These processes compromise the structural integrity of the EPS
and reduce its protective capacity (Seil & Webster, 2012). Furthermore, zinc-based
nanoparticles have been reported to downregulate biofilm-associated genes such as icaA, icaD,
and sarA, which are responsible for polysaccharide intercellular adhesin (PIA) synthesis and
regulatory pathways essential for biofilm formation (Arciola et al., 2015; Liang et al., 2019).
The reduction of biomass to 40% viability in the ZnSO4-NP treated group is in agreement with
earlier studies that demonstrated the ability of metal nanoparticles to significantly inhibit S.
aureus biofilms by targeting both microbial cells and the EPS matrix (Pelgrift & Friedman,
2013). These findings strongly support the potential application of ZnSOa nanoparticles as
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antibiofilm agents, particularly in medical and food-related environments where S. aureus
biofilms pose serious risks. The obtained results demonstrated a significant reduction in the
extracellular polymeric substance (EPS) components of Staphylococcus aureus biofilms upon
treatment with ZnSOa nanoparticles (ZnSO4-NP). Compared to the control group (100%),
ZnSO4-NP exposure reduced the polysaccharide level to 45%, protein level to 50%, and eDNA
content to 50%. These findings suggest that ZnSO4-NP exerts a disruptive effect on the
structural integrity of biofilm matrices by simultaneously targeting multiple EPS constituents.
Polysaccharides are the major scaffolding components of the biofilm matrix, contributing to
bacterial adhesion and biofilm stability. Their substantial reduction following ZnSO.-NP
treatment indicates that the nanoparticles interfere with matrix cohesion and adherence
capacity, consistent with previous reports that metal-based nanoparticles can inhibit
polysaccharide synthesis and weaken biofilm mechanical resistance (Gupta et al., 2016; Liang
et al., 2019). Similarly, proteins in EPS act as enzymes, adhesins, and structural stabilizers,
facilitating nutrient retention and intercellular communication. The observed 50% decrease in
EPS protein content supports the hypothesis that ZnSO4-NPs disrupt bacterial metabolism and
matrix-associated protein secretion, thereby compromising biofilm development. Comparable
findings were reported by Kalishwaralal et al. (2010), where metal nanoparticles reduced
biofilm-associated protein fractions and promoted structural disintegration. Moreover,
extracellular DNA (eDNA) is a critical component that enhances biofilm cohesion and
horizontal gene transfer within microbial communities (Whitchurch et al., 2002; Okshevsky &
Meyer, 2015). The observed 50% reduction in eDNA levels suggests that ZnSOs-NPs may
either degrade extracellular DNA or inhibit its release from bacterial cells. Since eDNA is often
stabilized by cationic interactions with polysaccharides and proteins, its concurrent reduction
further highlights the broad-spectrum antibiofilm potential of ZnSO.-NPs. Overall, the
simultaneous suppression of polysaccharide, protein, and eDNA levels underscores the
multifaceted antibiofilm mechanism of ZnSO.-NPs. By impairing multiple EPS components,
ZnS04-NPs hinder biofilm maturation and may sensitize bacterial communities to antimicrobial
agents. These findings align with recent studies suggesting that nanoparticle-mediated EPS
disruption is a promising strategy to overcome biofilm-associated infections (Liang et al., 2019;
Singh et al., 2017).

Effect of ZnSO. Nanoparticles on Biofilm-Associated Gene Expression

Gene expression analysis was performed by RT-qPCR to determine the effect of ZnSO4
nanoparticles on the transcription of biofilm-associated genes in Staphylococcus aureus. As
shown in Figure 3, the relative expression levels of icaA, icaD, and sarA were significantly
downregulated in the presence of ZnSO4-NPs compared to the untreated control. For the control
group, all three genes were expressed at baseline levels (set as 1.0), whereas treatment with
ZnS04-NPs reduced the expression of icaA to ~0.3-fold, icaD to ~0.4-fold, and sarA to ~0.2-
fold. These results indicate that ZnSOa4 nanoparticles strongly suppress the transcriptional
activity of genes critical for biofilm formation.
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RT-gPCR Results
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Figure 4. Relative gene expression levels of icaA, icaD, and sarA in S. aureus biofilms
treated with ZnSOa nanoparticles compared with untreated control.

The significant downregulation of icaA and icaD observed in ZnSO4-NP treated biofilms
suggests an inhibition of polysaccharide intercellular adhesin (PIA) biosynthesis, which is
essential for intercellular adhesion and biofilm accumulation (Arciola et al., 2015). Since the
icaAADBC operon plays a key role in the synthesis of poly-p-1,6-N-acetylglucosamine (PNAG),
its suppression by ZnSQO. nanoparticles directly affects the structural stability of the biofilm
matrix. Furthermore, the decreased expression of sarA, a global transcriptional regulator,
indicates that ZnSOa4 nanoparticles not only target structural genes but also interfere with
regulatory networks controlling biofilm development. sarA is known to upregulate adhesion
and matrix production genes, thereby promoting robust biofilm formation (Beenken et al.,
2003). Its downregulation in the present study highlights the ability of ZnSO4-NPs to weaken
biofilm development at both structural and regulatory levels. These findings are consistent with
previous reports that metal-based nanoparticles, including zinc oxide, exert antibiofilm effects
by disrupting gene expression in addition to damaging the extracellular matrix (Liang et al.,
2019; Seil & Webster, 2012). Together with the CV assay results, the RT-gPCR data confirm
that ZnSOa4 nanoparticles exert a dual antibiofilm effect: impairing EPS production and
downregulating biofilm-related gene expression, which collectively leads to substantial
inhibition of S.aureus biofilms.
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MﬂONOAMiN OKSIDAZ A’NIN GENETIiK MANiIiPULASYONU:
NOROTRANSMITTER METABOLIiZMASINDAN DAVRANISA
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OZET

Monoamin Oksidaz A (MAOA) geni, serotonin, dopamin ve norepinefrin gibi
ndrotransmitterlerin yikiminda gorev alan kritik bir enzim kodlamaktadir. Beyindeki kimyasal
dengenin diizenlenmesinde rol oynayan bu gen, 6zellikle diisiik aktiviteye sahip varyantlari
nedeniyle bilimsel arastirmalarda one ¢ikmaktadir. Yapilan calismalar, diisik MAOA
ekspresyonunun saldirganlik, diirtiisellik ve antisosyal davraniglarla iliskili oldugunu
gostermistir. Bununla birlikte, genetik yatkinlifin tek basina belirleyici olmadigi, ¢evresel
faktorlerle (6rnegin ¢ocuklukta travmatik deneyimler) etkilesime girdiginde bu davranigsal
sonuclarin daha giiclii sekilde ortaya c¢ikmaktadir. Bu c¢alismada, MAOA geninin
diizenlenmesine yonelik biyoteknolojik yaklasimlarin incelenmesi ele alinmaktadir. CRISPR-
Cas9 temelli gen diizenleme ile dogrudan DNA dizisinde degisiklik yapilabilirken, RNA
girisim teknikleri (siRNA, shRNA) gecici olarak gen ekspresyonunu baskilayabilmektedir.
Ayrica, epigenetik modifikasyon yontemleri gen dizisini degistirmeden ekspresyon seviyesini
kontrol etmeye olanak tanimaktadir. Viral vektorler araciligiyla gen transferi ise genin islevini
artirma veya susturma yoniinde farkli aragtirma firsatlar1 sunmaktadir. Ancak bu yontemlerin
her biri, hedef dig1 mutasyonlar, bagisiklik sistemi tepkileri ve uzun vadeli yan etkiler gibi
riskler tasimaktadir. MAOA genine miidahale etmeyi giindeme getiren bu yaklagimlar yalnizca
biyolojik degil, ayn1 zamanda etik, psikolojik ve toplumsal boyutlar acgisindan da dikkatle
tartisiimalidir. insan davranislarim genetik diizeyde degistirme fikri, kisilik biitiinliigii, 6zgiir
irade ve toplumsal normlar baglaminda 6nemli sorular dogurmaktadir. Dolayisiyla, bu alandaki
aragtirmalar yalnizca teknik fizibiliteye degil, ayn1 zamanda etik sinirlarin belirlenmesine ve

disiplinler aras1 is birliklerine gereksinim vardir.

Anahtar Kelimeler : MAOA geni, genetik modifikasyon, agresif davranislar.
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OZET

Kopek parvoviral enteriti diinya ¢apinda geng kdpeklerde morbidite ve mortalitenin en yaygin
nedenlerinden biridir. Kanin parvoviriis (CPV) Protoparvoviriis cinsine ait olan Parvoviridae
ailesinin bir tiyesidir. Akut CPV-2 enteritisi, her 1rk, yas ve cinsiyetteki kdpeklerde goriilebilir
fakat 6 hafta ile 4 ay arasindaki yavrularin bu enfeksiyona karsi daha duyarli olduklari
bildirilmektedir. Hastalia yatkin hale getiren predispozisyon faktorler koruyucu
immunitenin eksikligi, hayvanlarin barinaklarda aym kafeslerde bir arada bulunmasi ile
hijyen kurallarina uyulmamasi ve stresli cevre sartlari olarak siralanabilir. Yutulduktan
sonra, enfeksiyonun ilk 2 giinii boyunca orofarenkste viral replikasyon meydana gelir ve kan
dolagimi yoluyla diger organlara yayilir. Ugiincii ila besinci giinlerde viremi belirginlesir.
Genellikle enterik hastalik olarak ortaya ¢iksada, parvoviral enfeksiyon sistemiktir. Viriis oral
yolla alindiktan sonra ilk basta orofaringeal ve mezenterial lenf nodiilleri, timusta replike
olmaktadir. Viriis bagirsak llimeninden ziyade kan dolagimindan bagirsak mukozasina ulasir.
CPV enteritis intestinal, kardiyak ve generalize hastalik olmak iizere 3 farkli formda
sekillenebilmektedir. Kesin tan1 en kolay sekilde diskida kdpek parvoviriisiiniin gosterilmesiyle
yapilir, bu akut vakalarda mevcut viris miktar1 nedeniyle nispeten basit bir istir. Tedavi
yontemleri olarak sivi elektrolit tedavi, antimikrobiyal tedavi, antioksidan tedavi, antiviral

tedavi, immunterapi ve antiemetik yontemleri sayilabilir.

Anahtar Kelimeler: Parvoviriis, Tedavi Yontemleri, Enfeksiyon
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1. GIRIS

Kopek parvoviral enteriti diinya ¢apinda geng kdpeklerde morbidite ve mortalitenin en yaygin
nedenlerinden biridir (Mylonakis et al., 2016). Kanin parvoviriis (CPV) Protoparvoviriis
cinsine ait olan Parvoviridae ailesinin bir tiyesidir. CPV kiiglik, zarfsiz ve tek sarmalli bir DNA
virlistidiir. Filogenetik analizlerde CPV’nin kedi, gelincik, rakun, rakun képegi, kutup tilkisinde
enfeksiyon olusturan viriisle ortak bir soydan geldigine inanilmaktadir (Miranda & Thompson,
2016). Etken canine parvovirus tip 2 (CPV-2)’dir. Parvoviridae ailesi igerisinde yer alan, tek
iplik¢ikli DNA (ssDNA) kapsayan oldukca kii¢lik (18-26 nm) bir virustur. Birgok memelide
hastaliga sebep olmalarinin yani sira tiir spesifiktirler (Goddard & Leisewitz, 2010). Akut CPV-
2 enteritisi, her 1rk, yas ve cinsiyetteki kdpeklerde goriilebilir fakat 6 hafta ile 4 ay arasindaki
yavrularin bu enfeksiyona kars1 daha duyarli olduklari bildirilmektedir. Diisiik viicut agirliginin
Oliim oranim artirdig1 bildirilmistir. CPV yalnizca kopekleri etkilemekte, insanlara veya diger
tiirlere bulasmamaktadir. Bir kopek hastalandiktan sonra ilk 4 giinde hayatta kalirsa, genellikle
hizli bir sekilde iyilesmektedir. Ancak, bircok kdpek yavrusu da tibbi miidahale yapilamadan
Olmektedir. CPV hastaligini gegiren ya da bu hastaliga kars1 asilanan kdpeklerde uzun siireli
bagisiklik meydana gelmektedir. Yavru kopekler kolostrum aldigr siirece (hayatin ilk birkag
haftas1 boyunca), anneden aldigi maternal antikorlar tarafindan enfeksiyona karsi korunur
(annede CPV’ye spesifik antikorlarin oldugu varsayilarak). Bu tiir yeni doganlarda hastalik
nadiren goriiliir. Bununla birlikte, parvovirus i¢in maternal antikorun yarilanma 6mrii yaklasik
10 giindiir. Maternal antikor titresinde meydana gelen diisiis yavrular1 enfeksiyona duyarli hale
getirmektedir. Enfekte olmus tiim kopekler klinik belirtiler gdstermeyebilirler, ancak enterik
atesin akut fazi sirasinda virusu diski ile sagabilirler ve serum antikor titrelerinde 6nemli artiglar
gosterebilirler (Nandi et al., 2010), Miranda et al., 2016), Schoeman et al., 2013), Schoeman et
al., 2013b).

1.1 Predispozisyon faktorler

Hastaliga yatkin hale getiren predispozisyon faktorler koruyucu immunitenin eksikligi,
hayvanlarin barinaklarda ayni kafeslerde bir arada bulunmasi ile hijyen kurallarina uyulmamasi
ve stresli ¢cevre sartlar olarak siralanabilir (Reddy et al., 2015). Labrador, Alman ¢oban kopegi,
American Staffordshire Terrier ve Alaska kizak kopek irklarinin CPV enteritise karst duyarl
irklar oldugu ifade edilmesine ragmen yakin zamandaki arastirmalarda ise 1rk
predispozisyonuna rastlanilmamaktadir (Godsall et al., 2010; Iris Kalli et al., 2010). Kopeklerde
CPV enteritisin risk faktorlerinin arastirildigir bir calismada ise hastaligin her mevsim
goriilebildigi, cinsiyet olarak erkek kdpeklerde ve yas olarak 2-4 aylik yastaki yavru kopeklerde
goriilme insidansinin daha yiiksektir (Mustafa et al., 2011).

2. PATOFiZYOLOJiSi

Yutulduktan sonra, enfeksiyonun ilk 2 giinii boyunca orofarenkste viral replikasyon meydana
gelir ve kan dolasimi yoluyla diger organlara yayilir. Uglincii ila besinci giinlerde viremi
belirginlesir. Genellikle enterik hastalik olarak ortaya c¢iksada, parvoviral enfeksiyon
sistemiktir. Viriis oral yolla alindiktan sonra ilk basta orofaringeal ve mezenterial lenf nodiilleri,

98



|ﬁ| ICSAS 2nd International Conference on Biology, Biochemistry and Molecular Biology
September 19 - 21, 2025
ICSAS ACADEMY ISBN NR. : 978-625-5694-15-7

timusta replike olmaktadir. Virlis bagirsak limeninden ziyade kan dolasimindan bagirsak
mukozasina ulagir (P. C. Meunier, Cooper, Appel, & Slauson, 1985; P. C. Meunier, Cooper,
Appel, Lanieu, et al., 1985). Daha sonra viriis bagirsak epitel kriptleri, kemik iligi, dil epiteli,
oral kavite, kalp miyositleri ayrica akciger, dalak, karaciger ve bobrekler gibi hiicreleri hizli bir
sekilde boliinen organlar1 etkilemektedir (Ford et al., 2017). Bagirsak cidar1 etkilendiginden
dolay1 bagirsak yiizeyinde kanamalar sekillenebilmekte ve bunun sonucunda kusma ve
hemorajik  bir  diyare, nutrisyonel  malabsorbsiyon,  bakteriyel  translokasyon
sekillenebilmektedir. Timusta viral etkenlerin yerlesmesi sonucu timusun korteksinde
yikimlanma olusabilmektedir. Ayrica kemik iliginin etkilenmesi sonucu 16kositlerin
yikimlanmasiyla 16kopeni sekillenebilmektedir (Decaro et al., 2012). Immun sistemin
bozulmasi sonucu bagirsak bakterileride sekonder olarak enfeksiyona katilir ve bu durumda da
septik sok, sistemik inflamatuar yanit sendromu (SIRS), coklu organ yetmezligi ve 6liim
meydana gelebilmektedir (Mazzaferro, E. M.,2020).

3. KLiNiK BULGULAR

CPV enteritis intestinal, kardiyak ve generalize hastalik olmak tizere 3 farkli formda
sekillenebilmektedir. intestinal form; 16kopeni, kusma ve yaklasik 8 aylik kopek yavrularinda
hemorajik diyarenin goriildiigii formdur. Depresyon (laterji ve anoreksi), ates, kusma ve
mukoid ya da siddetli hemorajik ishal ile birlikte seyreden ciddi enteritisler gdzlenir. ishala
bagl dehidrasyon sekillenebilir. Kardiyak formda ise 3-8 haftalik yastaki yavru kdpeklerde
solunum ve kardiyovaskiiler yetmezlik sonucu nonsuppuratif miyokarditis ve ani oliimler
goriilebilmektedir. Hastaligin generalize formu ise 2 haftadan daha kiigiik yastaki yavru
kopeklerin dokularinda fokal nekrozislerin sekillendigi form olarak nitelendirilmektedir
(Lenghaus & Studdert, 1984; “Infectious Diseases of Wild Mammals,” 2001, Decaro et al.,
n.d.)

4. LABORATUVAR BULGULARI

CPV enteritiste gegici bir lenfopeniye ek olarak total 16kosit sayisinin diigmesi en ¢ok goriilen
hematolojik bulgular arasindadir (Ling et al., 2012). Anemi intestinal hemoraji ve rehidrasyon
tedavisinin etkisinden dolay1 hastaligin siddetli seyrettigi durumlarda hastaligin son asamasinda
goriilebilen bir durumdur (Jacobs et al.,, 1981). Biyokimyasal bulgular CPV enteritiste
nonspesifiktir. Hastaliga bagli olarak anoreksi, kusma ve diyareden dolay1 yogun hipokalemi
sekillenebilmektedir. CPV enteritiste hiponatremi ve hipokloremiye kusma ve diyareden dolay1
rastlanilmaktadir (Nappert et al., n.d.). 12 ile 24 saat icerisinde yiiksek C reaktif protein (CRP)
seviyesi ise mortalite oranindaki artisla iliskilendirilmektedir (Kocaturk et al., 2010; McClure
etal., 2013). CPV ile enfekte kopeklerde serum total kolesterol seviyesi ve yiiksek yogunluklu
lipoprotein seviyesinde diisme goriilmesi, trigliserid seviyesinde artisin sekillenmesi CPV
enteritisin siddetinin bir markirt olarak kullanilabilecegi ifade edilmektedir (Yilmaz et al.,
2007).

CPV enteritisli kopeklerde intestinal ve kardiyak iliskili biyomarkirlarin arastirildigi bir
calismada CPV enteritisli kopeklerde kontrol grubuna goére kan gazi hidrojen iyon
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konsantrasyonu, parsiyal oksijen basinci, sodyum, bikarbonat, oksijen saturasyon seviyeleri ve
total 16kosit say1sinda azalma sekillendigi, intestinal yag asidi baglayici protein-1, trefoil faktor-
3, claudin-3, kalp tipi yag asidi baglayici protein, cTn-1 ve CK-MB diizeylerinde ve trombosit
sayilarinda ise artisin sekillendigi ifade edilmistir (Gulersoy et al., 2020).

5. TANI

Kesin tan1 en kolay sekilde diskida kopek parvoviriisiiniin gdsterilmesiyle yapilir, bu akut
vakalarda mevcut viriis miktar1 nedeniyle nispeten basit bir istir. Tan1 laboratuvarlarinda gesitli
yontemler mevcuttur- viral izolasyon, diski hemagliitinasyonu, elektron mikroskobu vb.
(Pollock et al., n.d.). CPV enteritisin hizli tanisinda ELISA antijen snap testler ticari olarak
mevcuttur. Bu testlerin duyarlilig1 bir ¢alismada CPV-2a, 2b ve 2c altiplerine gore sirasiyla
%80.4, %78.0 ve %77.0 olarak belirlenmistir (Decaro et al., 2010). Hastaligin baslangic
asamasinda viral sacilim diisiik olabileceginden dolay1 bu zamanda yapilan ELISA testleriyle
yapilan analizler yanlis negatif sonuglar verebilmektedir. Boyle durumlarda hastaliktan siiphe
edilmesi durumunda test tekrarlanmalidir. Ayrica modifiye canli CPV asilan ile asilanan
kopeklerde asilama sonrasi 5-15 giin arasinda yanlis pozitif sonuglar belirlenebilmektedir
(Schmitz et al., 2009). Sayet CPV enteritisten siiphelenilmesi ve ELISA testi sonucunun negatif
¢ikmast durumunda molekiiler yontem olarak Polimeraz Zincir Reaksiyonu (PCR) testleri
onem arzetmektedir. PCR, kopek diskisinda diisiik yogunlukta bulunabilen etkenleri
belirleyebilecek yiiksek duyarliliga sahiptir (Bird et al., 2013).

6. TEDAVI YONTEMLERI

CPV enteritisin tedavisinde bir¢ok tedavi denemesi yapilmistir.

6.1. Sivi- Elektrolit Tedavisi

Asit-baz ve elektrolit dengesizliklerine ilaveten hidrasyon ve onkotik basincin
dengelenmesi CPV enteritisin tedavisinde 6nemli bir kismi1 olusturmaktadir. Asir1 dehidre
hayvanlarda kan sirkiilasyonu bozuldugu i¢in subkutan sivi uygulamasi yerine vendz veya
intraosseoz s1vi uygulamasi sivi tedavisinin etkinligi agisindan son derece onemlidir (Lobetti et
al., 2002). CPV enteritiste biiyiik miktarlarda protein kayiplar1 sekillenebilmektedir. Periferal
O0dem (subkutan, konjuktival, pleural veya abdominal efiizyon), hipoalbuminemi (< 2 g/ dL)
veya hipoproteinemi (< 4 g/dL) sekillendigi zaman kolloid bir sivi desteginin saglanmasi
gerekmektedir (Davis et al., 2013).

6.2. Antimikrobiyal Tedavi

Antimikrobiyal ilaglar veya ilag kombinasyonlari hem gram negatif bakteriler hem de
anaerobik bakterileri bertaraf etmek i¢in kullanilmaktadir. CPV enteritisin semptomatik
tedavisinde antibiyotik olarak enjektabl ampisilin veya sefazolin bircok kopek icin yeterli
olabilmektedir. Ancak kopeklerde hemorajik diyare veya SIRS belirtileri oldugu zaman ise

penisilin+ florokinolon veya penisilin+ aminoglikozid kombinasyonlarinin kullanilmasi tavsiye
edilmektedir (Sykes, 2013).

6.3. Antioksidan Tedavi
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CPV enteritisin tedavisinde destekleyici tedaviye ek olarak N-asetilsisteinin (NAC)
etkisinin arastirildig1 calismada saglikli gruba gore CPV enteritisli kopeklerde belirgin bir
sekilde hemokonsantrasyon, 16kopeni, ndtropeni ve oksidatif stresin arttig1 ifade edilmistir.
NAC alan grupta ise sadece destek tedavisi alan gruba gore zamanla l6kosit, nétrofil, monosit
ve eozinofil sayilarinda belirgin bir diizelmenin oldugu bildirilmistir. Ayrica ayni ¢alismada
NAC alan grupta glutasyon S transferaz aktivitesinin arttigi, nitrik oksit ve malondialdehit
konsantrasyonunun ise belirgin bir sekilde diistiigii bildirilmistir (Gaykwad et al., 2018). CPV
enteritisli kopeklerin tedavisine yonelik yapilan calismada antibiyotik tedavisine ek olarak
vitamin C ile NAC’1n tedaviye eklendigi gruptaki kopeklerde sadece antibiyotik alan kdpeklere
nazaran hemato-biyokimyasal parametrelerde daha hizli bir diizelmenin sekillendigi
bildirilmistir (Kataria et al., n.d.).

6.4. Immunterapi

CPV enteritisli kopek yavrularinda fekal mikrobiyata tranferinin tedavideki etkinliginin
arastirlldigr calismada standart tedaviye ek olarak fekal mikrobiyata uygulanan hayvan
grubunda diyarenin daha kisa siirede diizeldigi ve daha kisa hospitalizasyon zamanin olustugu
bildirilmigtir. Ayrica ayni ¢alismada mortalite oraninin standart tedaviye gore ek olarak fekal
mikrobiyata uygulanan grupta daha diisiik seyrettigi ifade edilmistir (Pereira et al., 2018). CPV
enteritisin tedavisinde heterojen immunglobulin Y (Ig Y)’nin etkinliginin arastirildigi bir
calismada Ig Y’nin 6 giin siiresince verildigi ve 7. giinde Ig Y verilen kopeklerin hepsinin
tyilestigi bildirilmistir. Calismanin sonucunda CPV enteritisli kopeklerin tedavisinde Ig Y nin
etkili oldugu belirtilmistir (Naveenkumar et al., n.d.). CPV enteritisli bir kopekte destek
tedavisine ilave olarak CPV enteritise karst spesifik immunglobulinin kullanilmasinin
hastaligin siddetini azalttigin1 ve klinik belirtileri iyilestirdigini rapor etmislerdir. CPV
enteritisli kopeklerde probiyotik bakterilerinin terapotik etkisinin aragtirildigi bir ¢alismada
semptomatik tedaviye kiyasla semptomatik tedaviye ek olarak probiyotik tedavisi baslanan
(Lactobacillus casei, Lactobacillus plantarum, Lactobacillus acidophilus, Lactobacillus
delbrueckii spp bulgaricus, Bifidobacterium longum, Bifidobacterium breve, Bifidobacterium
infantis ve Streptococcus salivarus spp thermophilus) grupta daha yiiksek bir sag kalma oram
(%90) elde edildigi, 16kosit ve lenfosit sayilarinin semptomatik tedavi grubuna gore daha hizl
bir sekilde diizeldigi ve probiyotik ilavesinin iyilesme zamanini kisalttig1 bildirilmistirV(Arslan
et al.,, n.d.). Meunier ve ark. deneysel olarak CPV ile enfekte olan kopeklerde CPV
hiperimmunplazmanin uygulanmasiyla kusma ve diyare insidansinin azaldigini ve sag kalma
oraninin yiikseldigini bildirmislerdir (Meunier, Cooper, Appel, Lanieu, et al., 1985b).

6.5. Antiviral Tedavi

Schaudien ve ark. (87) CPV enteritisli kdpeklerde oseltamivirin 2 mg/kg dozda peros 5
giin siireyle kullanilmasinin ¢aligmadaki plasebo grubuna gore viicut agirhigindaki kayiplari ve
ayrica hemotolojik parametrelerdeki patolojik durumu diizelttigini bildirmislerdir. CPV
enteritis lizerine asiklovirin profilaktik etkisinin arastirildigi baska bir calismada asiklovir
verilen gruptaki kopek yavrularinda rektal svap oOrneklerinde CPV replikasyonunun
bulunmamastyla asiklovirin tedavide etkili bir antiviral oldugu belirtilmistir (Albaz et al., 2015;
Schaudien et al., 2010). CPV enteritis lizerine antiviral ilaglarin inhibitor etkilerinin arastirildig:
calismada Nitazoksanit, Closantel Sodyum ve Closantel’in CPV replikasyon siirecini hizli bir
sekilde inhibe ettigi bildirilmistir. Bu ilaglarin Western blot testinin sonucunda ii¢ CPV
varyantinin farkli alt tipleri karsisinda genis bir antiviral 6zelliginin oldugu belirtilmistir (Zhou
etal., 2019).
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6.6. Antiemetik Tedavi
CPV enteritisli  kopeklerde sekillenen kusmanin Onlenmesinde metoklopramid,
ondansetron ve maropitantin karsilastirmali etkisinin arastirildigi bir ¢alismada CPV enteritise

bagli kusmanin sikligin1 ve yogunlugunu azaltmada ii¢ antiemetik ilacinda esit bir sekilde etkili
oldugu bildirilmistir (Yalcin et al., 2017).

7. KORUNMA

Kopeklerde seyreden subklinik enfeksiyon 6zellikle kalabalik alanlarda ve temizlik kurallarina
uyulmayan barinaklarda diger kopekler i¢in bir bulas kaynagi olusturmaktadir (Tupler et al.,
2012). Hastalig1 onlemenin en etkili yontemi saglikli olan yavru kopeklerin hastalardan
izolasyonudur. Hayvan sahiplerine hastaligin yetiskin hayvanlardan yavru kopeklere
gecebilecegi  bilgisinin  verilmesi hastaligin  yayilimin1  6nlemede olduk¢a Onemlidir.
Hayvanlarin toplu bakimimin yapildigi yerlerde calisan personelin kullandigi malzemelerin
belirli periyotlarda dezenfeksiyonu ve hijyen kurallarina uyulmasi hastaligin saglikli
hayvanlara bulagsmasini 6nlemede son derece dnemlidir (... & 2020, n.d.). Yakin zamandaki bir
calismada 20 haftaliktan daha kiiciik yastaki yavru kopeklerin inaktif agilarla agilanmasinin
modifiye canli asilara nazaran daha diisiik bir immunite gosterdigi ifade edilmistir (Altman et
al., 2017). Tekrar asilamanin 1 yasinda uygulanmasi ve bundan sonrada her 3 yilda bir tekrar
asilama yapilmasi onerilmektedir (... & 2020, n.d.).

8. SONUC

CPV enteritis morbidite ve mortalite orani yiiksek, bulasici ve 6zellikle yavru kopekleri
etkileyen bir hastaliktir. Sagaltimda semptomatik tedavinin yami sira immun sistemin
immunmodiilatorler, sitokinler, interferonlar ve antioksidan maddeler, enteral besleme ile
desteklenmesi bu hastaliktan dolayr olusabilecek mortalite oranini 6nemli oranda
azaltmaktadir. Tedavinin yani sira hastaliktan korunma 6nemini korumaktadir. Bunun i¢in
kalabalik ve farkli yastaki kopek popiilasyonunun bir arada bulundurulmasindan kaginilmasi,
hijyen kurallarna uyulmasi, saglikli hayvanlarin hasta hayvanlarla bir arada
bulundurulmamasi, i¢ parazit uygulamalar1 ve CPV enfeksiyonuna yonelik hazirlanmis agilarla
hayvanlarin immunize edilmesi son derece 6nemlidir.
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OZET

Kedilerde yaygin bir viral enfeksiyon olan Feline Herpesviriis Tip 1 (FHV-1), list solunum yolu
hastaliklarina neden olur. Bu enfeksiyon, oksidatif stresi artirabilir ve hiicrelerde hasara neden
olabilir. Malondialdehit (MDA) ve 4-hidroksinonenal (4-HNE) gibi biyobelirtegler oksidatif
stresin degerlendirilmesinde kullanilir. Protein karbonilasyonu seviyeleri ve 8-hidroksi-2'-
deoksiguanozin (8-OHdG) ise hasar1 yansitir. Antioksidanlar, dzellikle E ve C vitaminleri,
oksidatif hasar1 azaltabilir. Dengeli bir diyet, bagisiklik sistemini gii¢lendirirken ¢evresel stres
faktorlerinin azaltilmasi da onemlidir. Antioksidan tedavi stratejilerinin etkinligi daha fazla
aragtirtlmalidir. Kedilerde FHV-1 enfeksiyonlarin1 yonetmek, yasam kalitesini artirabilir ve
hastaligin seyrini olumlu yonde etkileyebilir. Ayrica antioksidan dengenin bozulmasi saprofit
enfeksiyonlarin olugsmasina neden olabilecektir. Oksidatif stresin erken teshisi ve izlenmesi i¢in
daha hassas biyobelirtecler gelistirilmelidir.

Anahtar Sozciikler: FHV-1, Oksidatif stres, Enfeksiyon, Herpes

1. GIRIS
Feline Herpesvirus Tip 1 (FHV-1), kedilerde tipik olarak iist solunum yolu enfeksiyonlarina
neden olan yaygin bir viral patojendir. Viriis, kedilerin burun, agiz ve goz cevresinde
enfeksiyonlara yol agabilir ve hastaligin siddeti kedilerin bagisiklik durumuna ve stres
seviyelerine baghdir (Binns vd., 2000). Kedilerde FHV-1'in belirtileri arasinda burun akintisi,
okstirtik, goz akintisi, gozlerde iilserler, hapsirma ve genel halsizlik yer alir. FHV-1 i¢in spesifik
bir antiviral ila¢ heniliz kesfedilmemistir, ancak semptomatik tedavi siklikla uygulanmaktadir
(Dogan vd., 2019). FHV-1'in yayilmasini1 6nlemek i¢in geng kedilerde ve biiylik gruplar halinde
yasayanlarda asilama oOzellikle onemlidir. Saglik {izerindeki etkilerini azaltmanin kritik

onciilleri arasinda viriisiin erken teshisi, semptomatik tedavi ve asilama yer almaktadir (C. J.
Gaskell vd., 1982).

1.1. Feline Herpesviriis Tip 1 (FHV-1) ve Onemi
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Kedi herpes viriisii, herpesviriis alt familyas1 Alphaherpesvirinae'nin Varicellovirus cinsinin bir
tiyesidir. Diger herpesviriisler gibi FeHV-1 de ¢ift sarmalli DNA igerir ve bir glikoprotein-lipit
zarfi vardir (R. Gaskell vd., 2007; Scott, 1980). Diger alfaherpesviriislerde oldugu gibi, iyilesen
kedilerin neredeyse tamami latent olarak enfekte tasiyicilar haline gelir ve oOzellikle stres
donemlerinden sonra tespit edilebilir virlis dokiilmesi (yeniden aktivasyon) aralikli ataklari
meydana gelir. Bu tiir ataklar sirasinda bulasict virlis oronazal ve konjunktival salgilarda
bulunur ve diger kedilere enfeksiyon kaynagi olarak etki eder (R. M. Gaskell ve Povey, 1977,
1982). FeHV-1 goz, burun ve agiz salgilariyla yayilir ve bulasma biiyiik dlgiide enfekte bir
kediyle dogrudan temasla gergeklesir. Akut olarak enfekte hayvanlar agik¢a viriisiin en 6nemli
kaynaklarindan biridir, ancak latent olarak enfekte olmus tasiyict kediler de viriis sacabilir ve
duyarl kedileri enfekte edebilir (R. M. Gaskell ve Povey, 1982). Kedilerin %90'indan fazlasinin
bu viriise kars1 seropozitif oldugu, enfekte bireylerin en az %80'inin yagam boyu latent olarak
enfekte kaldigi (Maggs vd., 1999) ve latent olarak enfekte kedilerin yaklasik %45'inin
yasamlar1 boyunca virilisli yaydig1 tahmin edilmektedir (R. M. Gaskell ve Povey, 1977).

1.2. Oksidatif Stresin Tanimi, Onemi ve FHV-1 Enfeksiyonu ile liskisi

Oksidatif stres, viicutta serbest radikaller ve reaktif oksijen tiirlerinin (ROS) asir1 {iretimi ile
antioksidan savunma sistemleri arasindaki dengenin bozulmasi durumudur. Serbest radikaller,
yiiksek reaktiviteye sahip molekiillerdir (Sies, 1985). Hiicre i¢inde proteinler, lipitler ve DNA
gibi organellere baglanarak bozunmasina neden olaiblmektedir. Normal kosullar altinda, viicut
bu zararli molekiilleri etkisiz hale getirmek i¢in antioksidan savunma sistemini aktif hale getirir
(Sies, 1997). Ancak, oksidanlarin antioksidanlarda fazla olmas1 durumunda denge bozulur ve
oksidatif stres meydana gelir. Serbest radikallerin hiicrelerde artmasi ile oksidatif hasar olusur
(Sies ve Jones, 2007). Bu durum, hiicre islevlerinde bozulmalara ve hastaliklarin gelisimine
zemin hazirlayabilir. Enfeksiyon durumlardinda ise ya serbest radikal miktarinda artig meydana
gelir ya da antioksidanlar bu artisa karsin yeterli seviyede iiretilemez ve oksidatif stres sekillenir
(Sugecti, 2021; Yisak vd., 2021).

Bircok kronik hastaligin patogenezinde oksidatif stres énemli rol oynar. Kardiyovaskiiler
hastaliklar, kanser, norodejeneratif hastaliklar ve diyabet gibi yaygin saglik sorunlarinin
oksidatif stres ile iliskili oldugu bilinmektedir (Teleanu vd., 2022). Feline Calicivirus (FCV)
enfekte kedilerde PON-1 seviyesinde diisiis oldugu oksidatif stress gelistigi bildirilmistir
(Gokge ve Sarikaya, 2021).

FHV-1 (Feline Herpsevirus -1) ve FCV (Feline Calicivirus), evcil kedilerde ozellikle st
solunum yolu problemlerinde yaygin olarak tespit edilen iki 6nemli etkendir (Binns vd., 2000).
FHV-1, Herpesviridae familyasinin Alphaherpesvirinae alt familyasinin Varicellovirus
cinsinde yer alan, dSDNA igeren zarfli bir viriistiir. Ajan iist solunum yolu ve goz epitelinde
cogalir ve rinit ve konjonktivitin yaygin oldugu iist solunum yolu ve goz enfeksiyonlarina neden
olabilir (Dogan vd., 2019). Her iki hastaligin da semptomlar1 birbiri ile benzer seyretmektedir.
FHV-1, kedilerde iist solunum yolu enfeksiyonlarina ve géz hastaliklarina neden olur. Viriisiin
aktif oldugu donemlerde, kedinin bagisiklik sistemi serbest radikallerin tiretimini artirabilir ve
bunun da oksidatif strese yol agmasi beklenmektedir. Oksidatif stres, enfeksiyonun siddetini
artirarak semptomlarin daha agir seyretmesine neden olabilir (Sykes, 2022). Bu nedenle,
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oksidatif stresi azaltacak antioksidan takviyeleri ve beslenme programlari, FHV-1
enfeksiyonlariin yonetiminde 6nemli bir rol oynayabilir.

1.3. Oksidatif Stres Parametreleri

Hiicrelerde ROS olusumunun ana kaynagi, elektron tasima zincirlerinden elektron kagisidir.
Mitokondrilerden gecen oksijenin %90 ila %95'inin suya doniistiigii ve kalan %5 ila %10unun
ROS olusturdugu tahmin edilmektedir (Hoffmann vd., 2004). Olusan ROS’a kars1 antioksidan
savunma sistemi devreye girer ve radikalleri siipiirme gorevini yerine getirir (Cooke vd., 2003;
Williams ve Jeffrey, 2000). Endojen antioksidan savunma mekanizmalar1 arasinda albiimin,
haptoglobulin, ferritin ve seruloplazmin gibi antioksidan proteinler; SOD, katalaz ve glutatyon
peroksidaz gibi enzimatik antioksidanlar ve suda ¢ozilinen antioksidanlar (askorbik asit, lirik
asit, bilirubin, glutatyon, ¢inko ve selenyum) ile yagda ¢oziinen antioksidanlar (tokoferoller, -
karoten, ubikinol-10 ve likopen) bulunmaktadir. Albiimin, plazmadaki bollugu nedeniyle en
onemli antioksidan protein olarak kabul edilir (Fang vd., 2002).

Oksidatif stresin degerlendirilmesi, reaksiyon iriinlerinin dl¢iilmesini, ROS'un 6l¢iilmesini
veya endojen antioksidanlarin miktarmin belirlenmesi sayesinde gergeklesebilmektedir.
Lipidler, ROS'un saldirisina ugrayan yaygin bir substrat olup, oksidasyonun belirtegleri olarak
hizmet edebilir. Malondialdehit, konjuge dienler, kisa zincirli alkanlar ve lipid hidroperoksitler
lipid peroksidasyonunun bozunma iiriinleridir. Ozellikle MDA lipit peroksidasyonunun sonucu
olusan bir yan liriindiir ve serumda veya dokularda artis1 lipit peroksidasyonunun gdstergesi
olarak kullanilabilmektedir (Yoshioka vd., 1979).

1.4. FHV-1 Enfeksiyonlarinda Oksidatif Stres Parametreleri

Oksidatif stres, pet hayvanlari pratiginde ¢ok sayida hastalikta tanimlanmistir. Hem enfeksiy6z
hem de enfeksiy0z olmayan etiyolojiler oksidatif stres mekanizmalarinin zararh etkileriyle
iligkilendirilmistir. Yiiksek oksidan yan {iriin ve antioksidan muadillerinin azalmasi durumu
oksidatif stres olarak bilinir (N Y Salem vd., 2020). Malondialdehit (MDA), viicuttaki oksidan
kolunu degerlendirmek i¢in genellikle 6l¢iilen bir lipid peroksidasyon yan iirlintidiir (Abdel-
Saeed ve Salem, 2019), toplam antioksidan kapasite (TAK) ise viicuttaki antioksidan sistemin
durumunu kaba bir sekilde tahmin etmek ic¢in kullanilir (Elsayed vd., 2020). Yapilan bir
arastirmada kornea {lseri bulunan kedilerde yapilan otology PRP’nin oksidatif stress
parametrelerdeki degisiklikler arastirilmistir. Calismada kedilerdeki kornea iilseri vakasinin
esas olarak FHV-1 enfeksiyonundan kaynaklandigi tespit edilmistir. Alinan goézyasi
orneklerinde MDA ve TAK degerlerinde artis CAT'de ise azalma goriilmiistiir. Buna bagh
olarak oksidatif stres varlig1 saptanmis, tedaviden sonra ise normal seviyelere gelmistir
(Farghali vd., 2021).

Reaktif oksijen tiirleri (ROS) iiretimi ile bunlar1 ortadan kaldirma kapasitesine sahip
antioksidanlarin dengesi bozuldugunda, oksidatif stres baglar, bu da hiicresel hasara ve hiicre
zarinda lipid peroksidasyonuna yol acar (Cejka ve Cejkova, 2015; Noha Y Salem vd., 2016).
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ROS birikimi, antioksidan sistemi asir1 yiikler ve goéz dokusunda ROS artis1 sekillenir
(Ankamah vd., 2019).

MDA seviyesindeki artiy, ROS iiretimindeki artisa veya antioksidanlardaki azalmaya
bagh olabilir (N Y Salem vd., 2020). Kornea hidrasyonundaki degisiklikler, oksidatif
stresin olusumunda rol oynar (Kubota vd., 2011). Kedilerdeki bircok kornea iilseri vakasinin
esas olarak FHV-1 enfeksiyonundan kaynaklandigi varsayilmaktadir (Di Martino vd., 2007,
Low vd., 2007; Maggs, 2005). Ulseratif keratitiste, artmis MDA seviyeleri ve azalmis CAT ve
stiperoksit dismutaz (SOD) seviyeleri enfeksiyonla iliskilendirilmistir (Ruban vd., 2019). CAT,
H20.'yi suya doniistiirerek goz dokusunu korur; CAT ve SOD birlikte hareket ederek ROS'u
ortadan kaldirmada kritik rol oynar (Scandalios, 2005). TAK, kornea iilserlerinde morfolojik
durumlarindan bagimsiz olarak anlamli bir azalma gostermektedir ve viicuttaki antioksidan
seviyelerinin genel bir gostergesidir (Abdel-Saeed ve Salem, 2019). TAK'nin azalmasi,
antioksidan sistemin onciilerinin birinci savunma hatti olarak hareket etmesinden kaynaklanir
(Abdulaziz vd., 2019). TAK, antioksidan sistemlerin genel durumunu degerlendirmek igin basit
bir ara¢ olabilir (Mancino vd., 2011). Deneysel keratit, korneada oksidatif stres ile iligkilidir ve
bu durum, goérme algisinin azalmasindan gorme kaybina kadar degisen ciddi kornea
bozukluklarina yol agabilir (Cejka ve Cejkova, 2015). FHV-1 enfeksiyonlarinda olusan kornea
bozukluklarindan dolay1 da oksidatif stres olusmas1 beklenmektedir.

2. SONUCLAR VE DEGERLENDIRME

FHV-1 enfeksiyonlari, kedilerde 6nemli oksidatif stres kaynaklarindan biridir ve bu durum
gozlemlenen oksidatif stres parametreleri ile dogrulanmistir. Enfekte kedilerin gbzyasi
orneklerinde artmis malondialdehit (MDA) seviyeleri ve azalmig toplam antioksidan kapasite
(TAK) ve katalaz (CAT) seviyeleri, enfeksiyonun hiicresel hasar ve lipid peroksidasyonuna yol
actigin gostermektedir. Bu parametreler, ROS {iretiminin arttifin1 ve antioksidan savunma
mekanizmalarmin yetersiz kaldigini isaret etmektedir. Oksidatif stres, kornea hidrasyonunun
bozulmasina ve gérme fonksiyonlarinin azalmasina neden olabilir. CAT, hidrojen peroksiti
suya dontistiirerek ROS'u ortadan kaldirmada 6nemli bir rol oynar ve siiperoksit dismutaz
(SOD) ile birlikte antioksidan savunma sisteminin kritik bilesenleridir. TAK ise, viicuttaki tiim
antioksidanlarin ~ kolektif etkisini temsil eder ve genel antioksidan kapasitenin
degerlendirilmesinde kullanilir. TAC seviyelerindeki azalma, oksidatif stresin varligini
dogrular niteliktedir. Enfeksiyon sirasinda gozlenen MDA seviyelerindeki artis ve TAK ile
CAT seviyelerindeki azalma, ROS iretiminin arttigint ve antioksidan savunma
mekanizmalariin yetersiz kaldigimi gostermektedir. Bu durum, hiicresel hasar ve lipid
peroksidasyonu ile sonuglanmakta, kornea hidrasyonunun bozulmasina ve gorme
fonksiyonlarmin azalmasina yol agmaktadir. Tedavi sonrasinda gozlemlenen MDA
seviyelerindeki azalma ve TAK ile CAT seviyelerindeki artig, tedavinin oksidatif stresi
azalttigin1 ve antioksidan savunma mekanizmalarini destekledigini gostermektedir. Bu nedenle,
FHV-1 enfeksiyonlartyla miicadelede antioksidan tedavilerin rolii izerinde durulmasi gerektigi
sonucuna ulagilmistir. FHV-1 enfeksiyonlarinin neden oldugu oksidatif stresin kontrol altina
alinmasi, hiicresel hasarin ve gorme kaybimin oOnlenmesinde kritik 6neme sahiptir. Bu
baglamda, gelecekteki caligmalarin, farkli antioksidan tedavi stratejilerinin etkinligini
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aragtirarak kedilerde FHV-1 kaynakli oksidatif stresin yonetimine yonelik yeni yaklagimlar
gelistirilmesine odaklanmasi gerekmektedir. Sonug¢ olarak, kedilerde herpes viriis
enfeksiyonlarinin  yol actigi  oksidatif stresin yonetimi, antioksidan savunma
mekanizmalarimin desteklenmesi ve uygun tedavi stratejilerinin uygulanmasi ile
miimkiindiir. Bu yaklasimlar, enfeksiyonun neden oldugu hiicresel hasarin azaltilmasi ve gorme
fonksiyonlarinin korunmasinda énemli rol oynayacaktir.
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ABSTRACT

This study aimed to contribute to the molecular phylogeny of the brown bear (Ursus arctos)
populations in Artvin (Tiirkiye) by analysing partial sequences of the mitochondrial COI gene,
which is widely used as a DNA barcode marker. The analyses were conducted using 559 base
pair-long partial COI sequences from two Artvin specimens, along with sequences retrieved
from GenBank. The results revealed that the Artvin specimens shared the same haplotype with
previously reported specimens from Poland and Tibet. Evolutionary dating analysis based on
Bayesian inference, in agreement with previous studies, indicated that Ursus arctos, Ursus
maritimus, and Ursus americanus began diverging from their common ancestor approximately
5.95 million years ago, while the genetic differentiation between U. arctos (including the Artvin
specimens) and U. maritimus commenced around 1.36 million years ago. Furthermore, the
Artvin, Tibet, and Poland specimens were found to have diverged from Russian specimens
approximately 243,000 years ago. These findings are consistent with earlier reports suggesting
an adaptive radiation of the Ursidae family beginning in the Pliocene. In addition, the results
support the phylogeographic continuity of U. arctos across Europe and Asia, highlighting that
individuals from Tiirkiye are part of this broader genetic network.

Keywords : Ursus arctos, mitochondrial COl sequences, phylogeny, molecular dating, Tiirkiye

115


mailto:ahmetyesariselcuk@artvin.edu.tr
mailto:seckinperincek@artvin.edu.tr

|ﬁ| ICSAS 2nd International Conference on Biology, Biochemistry and Molecular Biology
September 19 - 21, 2025
ICSAS ACADEMY ISBN NR. : 978-625-5694-15-7

SHILAJIT, SICANLARDA ANTIiOKSIDAN VE SIRTUIN YOLLARI
ARACILIGIYLA 5-FLOROURASIL iLE OLUSAN HEPATOTOKSISITEYi
AZALTIR

SHILAJIT ATTENUATES 5-FLUOROURACIL-INDUCED HEPATOTOXICITY
THROUGH ANTIOXIDANT AND SIRTUIN PATHWAYS IN RATS

Assist. Prof. Dr. KEZBAN YILDIZ-DALGINLI"

Department of Chemistry and Chemical Processing Technologies, Biochemistry Program,
Kars Vocational School, Kafkas University, Kars, Tiirkiye, ORCID ID: 0000-0002-1483-
348X, e-mail: kezbandalginli@gmail.com

Lecturer, MELEK OZTURKLER-DUNDAR

Department of Chemistry and Chemical Processing Technologies, Biochemistry Program
Kars Vocational School, Kafkas University, Kars, Tiirkiye, e-mail:
melekozturkler _36@hotmail.com, ORCID ID: 0000-0002-2917-6371

Prof. Dr. ONUR ATAKISI

Department of Chemistry, Faculty of Science and Literature, Kafkas University, Kars,
Tiirkiye, e-mail: onuratakisi@hotmail.com, ORCID ID: 0000-0003-1183-6076

OZET

5-Florourasil (5-FU), ciddi hepatotoksisiteye neden oldugu bilinen yaygin olarak kullanilan bir
kemoterapoétik ajandir. Shilajit, Himalayalar ve ¢evresindeki daglik bolgelerde olusan, fenolik
bilesikler, dibenzo-a-pironlar ve ¢esitli eser elementler iceren dogal bir mineral reginesidir ve
geleneksel tipta hepatoprotektif, antioksidan ve anti-inflamatuar ozellikleriyle bilinir. Bu
calismada, bir sigan modelinde 5-FU kaynakli karaciger hasarina karsi Shilajit'in koruyucu
etkileri arastirilmistir. Sicanlar dort gruba ayrildi (her grup ig¢in n=5): Kontrol (0.05% salin), 5-
FU (7. giinde 200 mg/kg i.p.), Shilajit (7 giin boyunca 200 mg/kg oral) ve Shilajit+5-FU (ilk 6
giin Shilajit, 7. glinde es zamanl 5-FU uyguland). 5-FU uygulamasi oksidatif ve nitrozatif stres
belirteglerini (MDA, NO ve 8-OHdG), proinflamatuar sitokinleri (TNF-a, IL-1p, IL-6 ve NF-
kB) ve ADA aktivitesini artirirken, antioksidan parametreleri (SOD, CAT, GSH) ve SIRT2/3
ekspresyonunu azaltmistir. Shilajit tedavisi bu degisiklikleri onemli 6lctlide iyilestirerek redoks
dengesini ve mitokondriyal fonksiyonu geri kazandirmistir. Yapisal karakterizasyon (NMR,
FTIR, ICP-MS), fenolik gruplarin ve eser elementlerin (Zn, Cu, Fe) varligini ortaya koymustur.
Bu bulgular, Shilajit'in oksidatif stresi, inflamasyonu ve sirtuin aracili yollar1 diizenleyerek 5-
FU kaynakli toksisiteye karsi hepatoprotektif etkiler gosterdigini gdstermektedir.
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Anahtar Kelimeler: Shilajit, 5-florourasil, hepatotoksisite, oksidatif stres, sirtuinler,
inflamasyon.

ABSTRACT

5-Fluorouracil (5-FU) is a widely used chemotherapeutic agent known to cause severe
hepatotoxicity. Shilajit is a natural mineral resin formed in the Himalayan and surrounding
mountainous regions, containing phenolic compounds, dibenzo-a-pyrones, and various trace
elements, and is known in traditional medicine for its hepatoprotective, antioxidant, and anti-
inflammatory properties. This study investigated the protective effects of Shilajit against 5-FU-
induced liver injury in a rat model. Twenty Sprague-Dawley rats were divided into four
groups:(n=5 each): Control (0.05% saline), 5-FU (200 mg/Kkg i.p. on day 7), Shilajit (200 mg/kg
orally for 7 days), and Shilajit+5-FU (Shilajit for 6 days followed by simultaneous 5-FU on day
7). Administration of 5-FU increased oxidative and nitrosative stress markers (MDA, NO and
8-OHdG), pro-inflammatory cytokines (TNF-a, IL-1pB, IL-6 and NF-kB), and ADA activity,
while reducing antioxidant parameters (SOD, CAT, GSH) and SIRT2/3 expression. Shilajit
treatment significantly ameliorated these alterations, restoring redox balance and mitochondrial
function. Structural characterization (NMR, FTIR, ICP-MS) revealed the presence of phenolic
groups and trace elements (Zn, Cu, Fe). These findings demonstrate that Shilajit exerts
hepatoprotective effects against 5-FU-induced toxicity by modulating oxidative stress,
inflammation, and sirtuin-mediated pathways.

Keywords: Shilajit, 5-fluorouracil, hepatotoxicity, oxidative stress, sirtuins, inflammation.
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ABSTRACT

To investigate the causes of desiccation in eucalyptus seedlings grown in Tarsus Forest Nursery,
root and root collar samples were taken from ten eucalyptus seedlings and ten soil of the same
seedlings was also carried out. Phytopythium and Pythium isolates were obtained using
selective media, from ten plant and ten soil samples collected from the nursery. Oomycetous
pathogens were identified by molecular tools, using ITS, LSU, and coxll primers. Pythium
ultimum did not produced necrosis as large as Pp. helicoides and Pp. litorale when inoculated
on to young seedlings. In this study, six specific miRNAs (miR156, miR159, miR398, miR482,
miR156, and miR159) were identified in the root and root collar tissues of Eucalyptus
camaldulensis infected with Phytopythium and Pythium species (Pp. litorale, Pp. helicoides,
and P. ultimum) were analysed on day 15. The findings revealed that miRNA expression
profiles showed significant differences depending on the pathogen species.

Keywords: Forest diseases, gene expression, oomycetes

INTRODUCTION

Eucalyptus (Family= Myrtaceae) is an important tree species widely found and planted around
the world (Richardson and Rejmanek, 2011). Almost all species of this tree originate from
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Australia (Williams and Woinarski, 1997). In Tirkiye, Eucalyptus camaldulensis Dehnh. is
cultivated for commercial purposes. Eucalyptus is developing especially in the southern region
of Tiirkiye and has an important role in the forest industry (Toker, 2014).

Eucalyptus was first introduced in Tiirkiye in 1885 at the Adana-Mersin station for ornamental
purposes. Later, it was planted in this region by the General Directorate of Forestry in 1939 to
drain the Tarsus-Karabucak swamp (Adali, 1944). Eucalyptus species have faced various fungal
diseases. One of the most important in the world affecting eucalyptus trees is Mycosphaerella
leaf disease (MLD) (Wingfield et al., 2008, Branco et al., 2014, Silva et al., 2009). Some of the
other diseases threatening eucalyptus plantations are eucalyptus rust caused by Puccinia psidii
G. Winter, Ceratocystis wilt caused by Ceratocystis spp, certain canker-causing agents such as
Chrysoporthe cubensis (Bruner) Hodges (=Cryphonectria cubensis), and species of
Botryosphaeriaceae Theiss. & P. Syd. (Coutinho et al., 1998, Gryzenhout et al., 2004, Roux &
Wingfield, 2009, Slippers et al., 2009).

In other studies, it has been reported that some genera such as Botryosphaeria, Lasiodiplodia
and Neofusicoccum cause dieback and mortality in this species (Old et al., 1990, Smith et al.,
1994; Mohali et al., 2005). In addition to these diseases, soil-borne agents also affect Eucalyptus
species. Phytophthora cinnamomi Rands and Phytophthora multivora P.M. Scott & T. Jung are
an important pathogen threatening Eucalyptus species in Western Australia (Scott et al., 2009;
Davison, 2018; Podger, 1972). Soil-borne species such as Phytophthora and Pythium affect
herbaceous and woody plants, including forest trees, causing root rot (Jung et al., 1996).
According to Shearer and Smith (2000), Pythium species are predominantly associated with
damping-off in seedlings. The only known case of plantation diseases caused by Pythium
involves Pythium splendens, which was reported to cause root and collar rot in Eucalyptus
grandis (W. Hill ex Maiden) in South Africa (Linde et al., 1994).

Contamination of nurseries, natural forests and plantation areas with these species has been
reported by many researchers worldwide (Lehtijarvi et al., 2017; Jung et al., 2015; Cakar et al.,
2025). Numerous studies have also identified Pythium species as key pathogens affecting young
saplings, particularly in nursery systems (Ertek and Bayraktar, 2025; Cakar et al., 2025;
Lehtijarvi et al., 2017). Phytopythium species are an economically important group of
Oomycetes that live in soil and water (Li et al., 2014; Park et al., 2019). Phytopythium
helicoides (Drechsler) Abad, de Cock, Bala, Robideau, Lodhi & Lévesque causes root, stem
and root collar rot in susceptible plants, especially in seedlings (Benfradj et al. 2017; Ishiguro
et al. 2014; Yang et al., 2013; Spies et al., 2011). This species has been reported to cause
diseases in many hosts (Ghimire and Giirel-Baysal, 2023). Phytopythium vexans (de Bary)
Abad, de Cock, Bala, Robideau, Lodhi & Lévesque is an emerging soil borne and aquatic
pathogen reported to infect a wide range of plant hosts across multiple families and geographic
regions (Giirel-Baysal and Ghimire, 2023). Eucalyptus species have been reported to be
infected with the pathogen Phytopythium vexans (de Bary) Abad, de Cock, Bala, Robideau,
Lodhi & Lévesque (Linde et al., 1994).

MicroRNAs (miRNAs), also known as single-stranded RNAs, are short, non-coding RNAs that
range in length from 18 to 24 nucleotides. miRNAs are essential for many biological activities
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that occur in both plants and animals (Iwakawa and Tomari, 2015). They feature a helical
secondary structure and are formed from single stranded (SS)-RNA. RNA polymerase II
interactions are typically used by plants to transcribe miRNAs from distinct MIR genes,
producing 5' capped, 3' polytailed miRNA molecules. After pri-miRNAs are synthesized into
catalyst miRNAs by Dicer-like 1 (DCL1) proteins, other DCL1 proteins identify the catalyst
miRNAs and combine them to form miRNA/miRNA* duplexes. AGO protein is integrated into
a duplex miRNA strand by the RNA-induced silencing complex (RISC), which catalyses the
interactions of miRNAs with target transcripts. This facilitates sequence complementarity,
which aids in the AGO's attachment to targets (Pagano et al., 2021).

miRNAs have been demonstrated to be involved in morphogenesis, growth and development,
hormone production, signal transduction, and responses to biotic-abiotic stresses. Additionally,
agronomic properties are strongly linked to the post-transcriptional regulation of genes (Bej and
Basak, 2014; Islam et al., 2024). Each year, several pathogens, including bacteria, fungus,
viruses, and oomycetes, cause plant diseases that severely harm forests and destroy crops. The
complex relationship between miRNAs and their targets in disease resistance has proven
difficult to dissolve (Gupta et al., 2020; Zhang et al., 2022). However, a growing number of
miRNAs responding to biological stresses have been identified, and details about their
expression levels, targets, and mode of action in response to bacteria, fungi, and viruses in
various plants are becoming clear thanks to advancements in high-throughput technologies. As
a result, over the past several years, a number of regulatory circuits that use miRNAs in plant
defense against various pathogens have been discovered (Chandan et al., 2020).

This study aims to determine the expression levels of six specific miRNAs (miR156, miR159,
miR398, miR482, miR167, and miR393) in the root and root collar tissues of Eucalyptus
species infected with Phytopythium and Pythium species (Pp. litorale, Pp. helicoides, and P.
ultimum) and the causes of dieback and mortality on eucalyptus seedlings grown in Tarsus
Forest Nursery.

MATERIALS AND METHODS

The study material consisted of ten seedlings and ten soil obtained from Tarsus Forest Nursery,
where eucalyptus seedlings were grown, which had started to dry, and dieback was observed.

Samplings

In Tarsus Forest Nursery, sampling studies were carried out in areas showing signs of
desiccation. In the nurseries, individuals showing desiccation or dieback were checked and root
samples were taken from those showing signs of disease (Figure 1). Tissue samples were taken
from seedlings that were infected, and the seedlings were not completely dried, but showed
necrosis of the root collar, and from the junction of intact tissue and necrosed tissue.
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Figure 1 Completely dead eucalyptus seedlings were observed in the nursery

Isolation of Oomycetes from the Seedlings

To isolate Phytopythium and Pythium species, samples were aseptically collected from necrotic
lesions on the root collar and fine roots (Figure 2) and placed on PsARPNH selective medium.
PsARPNH medium (mg/L) contained pimaricin 5, ampicillin 200, rifampicin 10, quintozen 50,
nystatin 50 and hymexazole 50. In this selective medium, carrot grated agar (CGA) (40 g grated
carrot, 18 g agar and 1000 mL water) was used as the base medium. Cultures were incubated at
20 + 1°C in the dark. Phytopythium spp. and Pythium sp. colonies were purified by transferring
small pieces of developing hyphae tips to CGA medium. CGA medium (in mg/L; B-sitosterol
30, thiamine hydrochloride, 20) supplemented with isolates was used to promote oospore and
sporangium formation (Wilcox and Ellis, 1989). Cultures were incubated at 20 = 1°C in the
dark and examined at intervals of 2-8 days.
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Figure 2 Root with necrotic lesion (a), root collar lesions (b)

Isolation of Oomycetes from Soil Samples

Phytopythium and Pythium isolations were carried out according to Akilli et al. (2012).
Trapping studies from eucalyptus soil samples were carried out at 18 + 1°C using carnation
leaves. For this purpose, approximately 400 g of soil samples were placed in one kg freezing
containers and saturated with pure water to a level one cm above the soil level. Organic material
was removed, and carnation leaves were placed on top of the water. The baits were incubated
under diurnal day light illumination at 18 £+ 1°C and the leaves showing watery lesions were
plated on the PsARPNH selective medium. Edge of hyphae suspected to be Phytopythium and
Pythium were then removed and supplemented CGA medium was used to stimulate oospore
and sporangium formation.

Identification of Oomycetes

The morphological and cultural characteristics of the isolates were determined by growth on
Corn Meal Agar (CMA; Difco), and supplemented CGA media. Sporangium growing on CMA
and supplemented CGA media were identified according to previous studies (Akilli et al., 2012;
Uzuhashi et al., 2010) and culture discs of isolates grown on these media were incubated in
sterile and non-sterile soil extract at 22 + 1°C in daylight. For different heterothallic species,
oospores developed on supplemented CGA media in the dark for 4 days were checked (Wilcox
and Ellis, 1989).
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DNA Isolation

For DNA isolation of the species, the isolates were grown in petri dishes in appropriate media
for 2-4 days. Mycelium was then collected from the culture surface for DNA isolation. DNA
was isolated from 100 mg of fresh mycelium using a plant DNA kit (Qiagen DNeasy Plant Mini
Kit) and stored at -80°C until use. These studies were conducted at Cankir1 Karatekin
University/ Department of Biology.

PCR

For the molecular identification of isolates, primers ITS6/ITS4 for the internal transcribed
spacer (ITS) region (Cooke et al., 2000, White et al., 1990), NL1/NL4 for the Large subunit
(LSU) region of rDNA (O'Donnell, 1993) and FM58/FM66 for the cytochrome c oxidase
subunit 11 (coxIl) gene region (Martin and Tooley, 2003) were used (Table 1).

PCR amplifications were performed with the selected primers in 50 puL of reaction mixture
containing 40 ng DNA, 1x FirePol PCR buffer BD [0.8 M Tris-HCI, 0.2 M (NHa)], 10 uM each
primer, 200 uM dNTPs, 1 U FIREPol Taq DNA polymerase (Solis Biodyne, Tartu, Estonia).
The reaction was started in an Arctic™ Thermal Cycler (Thermo Fisher Scientific, Waltham,
MA, USA) at 94°C for 5 minutes for initial denaturation and completed with 45 cycles,
denaturation at 94°C for 45 seconds, anneling temperature (melting temperature) varying
depending on the primers (ITS: 55°C; NL1/NL2: 55°C; FM58/FM66: 52°C) for 45 seconds,
extension at 72°C for 90 seconds and final extension at 72°C for 10 minutes.

The raw sequence data were processed with the MEGAX program (Kumar et al., 2018) and the
closest species were identified by BLAST search in the GenBank database
(http://blast.ncbi.nim.nih.gov/) and compared with the NCBI nucleotide collection.

Table 1 Primers used in this study

Gene regions Qsed Sequences (5°-3”) References
primers

ITS6 GAAGGTGAAGTCGTAACAAGG Cooke et al. (2000)

ITS ITS4 TCCTCCGCTTATTGATATGC White et al. (1990)
NL1 GCATATCAATAAGCGGAGGAAAAG

LSU O’Donnell (1993)
NL4 GGTCCGTGTTTCAAGACGG
FM58 CCACAAATTTCACTACATTGA

coxll Martin and Tooley (2003)
FM66 TAGGATTTCA AGATCCTGC

Pathogenicity Test

Pathogenicity studies were carried out by root collar inoculation of one-year-old Eucalyptus
seedlings. For inoculation, 0.5 cm sterile cork borer was used and 5-day-old the isolates
developed in CGA medium were used by making holes in the root collar of the seedlings with
a cork borer. After inoculation, the treatment areas were wrapped with moist cotton and
parafilm. Isolates of Pp. litorale (FTP_05, FTP_06), Pp. helicoides (FTP_02, FTP_04), P.
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ultimum (FTP_1.1, FTP_2.1) were used for pathogenicity test. A total of 90 seedlings were
used, 10 seedlings for each isolate and control.

Collection of Tissue Samples and RNA Isolation

Root collar tissue and fine root samples were collected 15 days after inoculation. The tissue
samples were flash frozen with liquid nitrogen and stored at -80°C until the time of analysis.
Total RNA isolation was performed according to the protocol of mirVana™ miRNA Isolation
Kit (Thermo Fisher Scientific, USA). The amount and purity of RNA was determined by
NanoDrop™ spectrophotometer and integrity was confirmed by 1.5% agarose gel
electrophoresis.

c¢DNA Synthesis and miRNA Expression Analysis

Primers specific for the 6 miRNAs (miR156, miR159, miR398, miR482, miR167, miR393)
examined in the study were designed based on the sequences of Eucalyptus species registered
in the miRBase (v22) database. cDNA synthesis was performed using TagMan™ MicroRNA
Reverse Transcription Kit according to commercial instructions. Quantitative PCR (qRT-PCR)
analysis was performed on an Applied Biosystems™ QuantStudio™ 5 instrument with SYBR®
Green I dye system. Reaction conditions were pre-denaturation at 95 °C for 10 min, followed
by 40 cycles of 95 °C for 15 s and 60 °C for 1 min. U6 snRNA was used as an internal reference
gene.

Statistical Analyses

Kruskal Wallis test (P<0.05) and Dunn test were used to compare the pathogenicity of isolates
obtained from the forest nursery. The relative expression level of each miRNA was calculated
by 2-AACt method. Statistical analyses were performed with SPSS v25.0 software and data
were evaluated by analysis of variance (ANOVA).

RESULTS
Oomycetous Pathogens Determined

Among the 10 lesioned root and root collar samples examined; Pp. litorale was detected in
two seedling, Pp. helicoides in two seedling, P. ultimum in three seedlings (Figure 3).
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Figure 3 Papillate sporangium and sporangium with discharge tube in Pp. helicoides (a), sporangium
with discharge tube in Pythium sp. (b), hyphal swellings in P. ultimum (c)

Molecular Identification of the Obtained Phytopythium

For molecular identification of Phytopythium species, ITS, LSU and coxll gene regions were
studied. Sequences of the relevant gene regions were obtained, and the sequences were
compared with the closest species by blast search in NCBI. The sequence data of Pp. litorale
and P. ultimum species based on the LSU region showed similarity with the GenBank accession
number MM197634 and HQ665103 in the NCBI database, with 99.61% and 99.60% similarity,
respectively, as a result of the BLAST search. Pp. helicoides, on the other hand, showed a
99.71% match with the GenBank accession number PVV849203 in the NCBI database based on
ITS region sequence data as a result of a BLAST search.

Pathogenicity of Phytopythium spp.

Phytopythium litorale (FTP_05, FTP_06), Pp. helicoides (FTP_02, FTP_04), P. ultimum
(FTP_1.1, FTP_2.1) pathogenicity test results were presented in Figure 4, 5.
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Figure 4 Mean sizes of the necrosis (mm) on the seedlings after 15 days of inoculation by Phytopythium
spp. Vertical bars indicate standard error. Sharing the same letters are not significant (Kruskal Wallis
test p= 0.00<0.05).
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Figure 5. Lesions formed by Phytopythium helicoides (a, b) on eucalyptus seedlings 15 days after
inoculation.

miRNA Expression Analysis

In this study, the expression levels of six specific miRNAs (miR156, miR159, miR398, miR482,
miR167 and miR393) were analyzed in root and root collar tissues of Eucalyptus species on the
15th day of infection with Phytopythium pathogens (Pp. litorale, Pp. helicoides and P. ultimum).
The findings revealed that miRNA expression profiles showed significant differences
depending on the pathogen species.

miR156 and miR159 were induced at high levels, especially in seedlings infected with Pp.
litorale and Pp. helicoides. A 3-4-fold increase was observed compared to the control group,
and it is thought that this increase may be related to the regulation of SPL transcription factors
involved in the biosynthesis of defense metabolites. In P. ultimum infections, the increase in
these miRNAs was more limited.
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Figure 6. Relative expression levels of miRNAs in three different Phytopythium species

The most pronounced repression of miR398 was observed in P. ultimum infections. This
repression may contribute to increased reactive oxygen species (ROS) production by allowing
higher levels of expression of Cu/Zn-SOD genes involved in the oxidative stress response. In
Pp. litorale and Pp. helicoides infections, miR398 expression was slightly suppressed. miR482
showed a similar suppression trend as miR398 in P. ultimum infections. This suggests a strategy
of the pathogen to suppress the immune response by targeting R-gene-mediated resistance
mechanisms. Limited changes in miR482 expression were recorded in Pp. litorale and Pp.
helicoides infections. miR167 and miR393 were significantly increased, especially in Pp.
helicoides-infected samples. This increase may be associated with the re-regulation of the auxin
signaling pathway and the pathogen's strategy to affect plant developmental processes. There
was a similar upward trend in P. ultimum infections, but statistically not as strong as in Pp.
helicoides infections.

Overall, the day 15 data suggest that miRNAs play a critical role in the generation of pathogen
species-specific defense responses. In Pp. litorale and Pp. helicoides infections,
miR156/miR159 induction was predominant, whereas in P. ultimum infections, miR398 and
miR482 repression associated with the oxidative stress response was more prominent. These
different response profiles point to both the biological characteristics of the pathogen and the
diversity of the plant's defense strategies in the Eucalyptus-Phytopythium interaction.

DISCUSSION

In this study, three Phytopythium species were associated with desiccation of eucalyptus
seedlings. These species were Pp. litorale, Pp. helicoides, and P. ultimum. This is the first time
these species have been reported on eucalyptus seedlings in Tiirkiye. Species of Phytophthora
and Pythium are the most frequent oomycet associated with root rot in Eucalypts (Shearer and
Smith, 2000). At least thirteen Pythium species have been reported in natural eucalyptus forests
(Shearer and Smith, 2000). In our study, Phytopythium species were detected and pathogenicity
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studies of these species showed that the pathogenicity of Pp helicoides was higher. According
to the statistical evaluation, a statistically significant result was found when the pathogenicity
of the factors was compared to the control seedlings.

In a study conducted in Portugal, two species of P. cinnamomi, P. alticola were associated with
E. globulus root rot and dieback (Diogo et al., 2023). P. cinnamomi, which is associated with
mortality in eucalyptus trees (Podger, 1972), was not isolated from root and stem lesions in this
study.

Ertek and Bayraktar (2025) reported Pp. litorale on walnuts for the first time in walnut nurseries
in Bursa and Isparta provinces. Dervis et al. (2020) reported that Pp. litorale was the cause of
root and root collar rots, trunk and branch cancers in Platanus orientalis L. trees, while Mert et
al. (2020) associated the agent with dieback in apple trees. Cakar et al. (2025) frequently
isolated Pp. litorale from chestnut saplings in forest nurseries. It was also confirmed to be a
pathogen in seedlings. Pp helicoides causes stem and root rot in many plants (Tkaczyk, 2020).
In this study, it was similarly found to be pathogenic on eucalyptus seedlings.

According to Moein et al. (2019), elevated irrigation regimes significantly increased disease
severity in apple seedlings infected with Phytopythium species such as Pp. irregulare, Pp.
ultimum, and Pp. sylvaticum. P. ultimum isolates used in our study were measured the least
lesions against to other species.

This study reveals species-wise differences in the expression levels of specific miRNAs in
response to Phytopythium infection in Eucalyptus species. miR156 and miR159 were induced
at high levels, especially in Pp. litorale and Pp. helicoides infections, suggesting that these
miRNAs may trigger secondary metabolite biosynthesis by activating transcription factors
(such as SPL) involved in the early defense response (Zheng et al, 2019). Suppression of
miR398 may lead to overexpression of Cu/Zn-SOD genes, strengthening the oxidative stress
signaling pathway. This suppression is more pronounced in p. ultimum infections, suggesting
that this pathogen strongly activates the oxidative stress-based defense response (Jiang et al.,
2021).

The decrease of miR482 family in Pp. ultimum infections may reflect the pathogen's strategy
to suppress the R-gene-mediated resistance mechanism (Shivaprasad et al., 2012). In addition,
the increase of miR167 and miR393 in Pp. helicoides infections may be related to the
reorganization of the auxin signalling pathway and the pathogen's strategy to influence plant
developmental processes (Navarro et al., 2006). In conclusion, this study demonstrates that
miRNA-based defence responses against Phytopythium Pythium pathogens in Eucalyptus
species vary depending on both pathogen species and tissue type, suggesting that miRNAs play
critical roles in the pathogen recognition-defense activation chain. These data may provide a
scientific basis for future studies to improve pathogen resistance in Eucalyptus through
miRNA-based biotechnological approaches.
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VIRTUAL BIOLOGY LABORATORY FOR ENHANCED STUDENT LEARNING

Dr. Nurul Huda, Dr. Amirul Faizal
Affiliation: Department of Biology Education, University of Kuala Lumpur, Malaysia

Abstract

Virtual biology laboratories offer a transformative approach to learning, enhancing student
engagement and understanding through immersive digital environments. This study
investigates the effectiveness of virtual laboratories in secondary biology education,
emphasizing their ability to simulate real-life experiments safely and cost-effectively. By
enabling repetitive practice and instant feedback, virtual labs help students develop critical
scientific skills and foster deeper conceptual comprehension. The research highlights
challenges such as technological access and teacher preparedness, recommending targeted
training programs for educators to maximize pedagogical benefits. Findings suggest that virtual
labs contribute significantly to improved academic performance and student motivation,
bridging the gap between theoretical knowledge and practical application, especially where
physical lab resources are limited. Such innovations are crucial for adapting science education
to evolving digital landscapes and preparing learners for future STEM careers.

Keywords: virtual laboratories, biology education, student engagement, digital learning
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INTEGRATING ONLINE LABORATORIES INTO SECONDARY BIOLOGY
EDUCATION IN KAZAKHSTAN

Ayan Mukhtar, Zhanar Bektemir, Dinara Sadykova
Affiliation: Faculty of Education, Al-Farabi Kazakh National University, Kazakhstan

Abstract

The integration of online laboratories into Kazakhstan’s secondary biology curriculum offers
substantial educational benefits, addressing constraints related to laboratory access and
practical training. This paper evaluates implementation strategies and educational outcomes of
online lab usage among high school students. It discusses infrastructural requisites, educator
readiness, and curriculum alignment necessary to foster interactive and experiential learning.
Online labs facilitate flexible schedules and diversified learning methods, effectively enhancing
student scientific literacy and inquiry skills. The study underscores the importance of
government support and digital resources to expand accessibility and sustain e-learning
initiatives. Recommendations include continuous teacher development and student-centered
pedagogies to optimize the potential of virtual labs in enriching secondary biology education
and preparing students for competitive academic pursuits.

Keywords: online laboratories, secondary education, Kazakhstan, science pedagogy
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BIOLOGICALLY INSPIRED REACTIVE AGENT MODELING USING X-
MACHINES

Dimitrios Papadopoulos, Elena Nikolaidis, Yannis Christodoulou
Affiliation: Department of Computer Science, University of Thessaloniki, Greece

Abstract

This research develops biologically inspired reactive agent models using X-machines to
simulate complex biological interactions and behaviors. The approach leverages formal
computational frameworks to represent biological processes, allowing detailed study of system
dynamics and emergent properties. Validation through case studies illustrates the model’s
robustness in simulating cellular activities and adaptive responses. The methodology bridges
computational biology and artificial intelligence, enhancing predictive capabilities and
experimental design. Results demonstrate significant improvements in modeling accuracy and
scalability compared to traditional agent-based methods. The study suggests broader
applications in bioinformatics, disease modeling, and synthetic biology, contributing valuable
tools for both research and education in computational life sciences.

Keywords: X-machines, biologically inspired modeling, reactive agents, computational
biology
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CRYPTOGENIC FRESHWATER FISH BIODIVERSITY IN BANGLADESH

Dr. Md. Hasan, Dr. Kamal Uddin, Md. Tarek Hossain
Affiliation: Department of Zoology, University of Dhaka, Bangladesh

Abstract

The cryptogenic freshwater fish biodiversity of Bangladesh reflects complex historical and
ecological factors influencing species distribution and conservation status. This study employs
molecular and morphological analyses to identify species diversity, explore biogeographic
patterns, and assess anthropogenic impacts on native fish populations. Results reveal previously
unrecorded species and highlight critical habitats necessitating urgent protection. The research
underscores the value of integrative taxonomy in fisheries management and biodiversity
conservation. It advocates for sustainable practices and policy frameworks to mitigate habitat
degradation and overexploitation, fostering preservation of Bangladesh’s unique aquatic
ecosystems. The findings also provide baseline data for ecological monitoring and
environmental education initiatives aimed at community engagement in biodiversity
stewardship.

Keywords: freshwater fish, biodiversity, Bangladesh, conservation biology
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UNIFIED MODELS IN GENOME REARRANGEMENT AND SORTING
PRIMITIVES IN BIOINFORMATICS

Dr. Anil Kumar, Assis. Prof. Dr. Priya Sharma, Rohit Singh
Affiliation: Department of Bioinformatics, Indian Institute of Technology, Delhi, India

Abstract

Genome rearrangement plays a pivotal role in evolutionary biology and comparative genomics.
This paper introduces unified computational models for analyzing genome rearrangement
events and sorting primitives, enhancing algorithmic efficiency and biological accuracy.
Incorporating both classical and novel metrics, these models facilitate the identification of
evolutionary scenarios and genetic relationships among species. Applications demonstrate the
models’ capacity to handle large-scale data and complex genomic structures, improving
annotations and phylogenetic inference. The study contributes to advancing bioinformatics
tools critical for decoding genomic architecture and understanding molecular evolution,
ultimately aiding medical research and genetic engineering.

Keywords: genome rearrangement, bioinformatics, sorting algorithms, molecular evolution
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MOLECULAR IDENTIFICATION AND DIVERSITY ASSESSMENT OF
AGRICULTURAL PESTS USING DNA BARCODING

Dr. Saud Al-Mutairi, Faisal Al-Qahtani, Assoc. Prof. Dr. Noura Al-Harbi
Affiliation: Department of Agricultural Sciences, King Saud University, Saudi Arabia

Abstract

DNA barcoding offers a precise molecular approach for identifying agricultural pest species
and assessing genetic diversity, crucial for effective pest management and crop protection. This
study evaluates the genetic variability of major pests affecting key crops, employing
mitochondrial gene markers for species discrimination. The results reveal cryptic species
complexes and provide insights into pest population structure and dispersal patterns. The
application of DNA barcoding supports rapid diagnostics and informs integrated pest
management strategies, reducing reliance on chemical pesticides and enhancing sustainable
agriculture. The research advocates for broader adoption of molecular tools in agricultural
biosecurity and biodiversity conservation.

Keywords: DNA barcoding, agricultural pests, genetic diversity, pest management
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ADVANCED MICROFLUIDIC TECHNIQUES FOR BIOMEDICAL AND
BIOHEALTH APPLICATIONS

Dr. Zahra Roudsari, Dr. Nima Etemad
Affiliation: Department of Biomedical Engineering, Sharif University of Technology, Iran

Abstract

Microfluidics technology has revolutionized biomedical research by enabling precise
manipulation of fluids at microscale, facilitating innovative diagnostic and therapeutic
applications. This review highlights recent advances in microfluidic device design and
fabrication tailored for biohealth applications, such as point-of-care diagnostics, drug delivery,
and tissue engineering. Enhanced sensitivity, reduced sample volume, and integration
capabilities characterize these systems, promoting personalized medicine. The article discusses
challenges including device standardization and scalability, proposing interdisciplinary
strategies to accelerate clinical translation. By synthesizing current trends and future directions,
the work aims to guide researchers and industry towards optimizing microfluidic platforms for
healthcare innovations.

Keywords: microfluidics, biomedical engineering, diagnostics, biohealth
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EVALUATING THE EFFECTIVENESS OF INTERPROFESSIONAL SIMULATION
TRAINING ON COLLABORATIVE SKILLS AMONG HEALTHCARE
UNDERGRADUATES

Assoc. Prof. Dr. L. Thompson Ramirez, Lec. N. Khamal
Affiliation: School of Health Sciences, University of Jordan, Jordan

Abstract

Interprofessional simulation training (IPST) enhances collaborative skills among healthcare
undergraduates by providing realistic, hands-on learning environments that mimic clinical
settings. This study measures the impact of IPST on communication, teamwork, and decision-
making abilities in multidisciplinary teams. Mixed-method assessments, including surveys and
focus groups, indicate significant improvements in students’ confidence and competence post-
training. The findings support integrating simulation-based interprofessional education into
healthcare curricula to foster effective teamwork and improve patient outcomes. Challenges
such as resource allocation and faculty training are discussed, with recommendations for
sustainable implementation. The research underscores IPST as a vital pedagogical tool for
preparing future healthcare professionals in complex clinical environments.

Keywords: interprofessional education, simulation training, collaborative skills, healthcare
education
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IMPACT OF INTEGRATED REHABILITATION STRATEGIES ON FUNCTIONAL
RECOVERY AND FALL PREVENTION FOLLOWING HIP FRACTURE SURGERY
IN CLINICAL PRACTICE

Assoc. Prof. Dr. N. Papadopoulos, Assis. Prof. Dr. E. Kallergi, Lec. M. Vassilakis
Affiliation: Department of Physical Therapy, University of Athens, Greece

Abstract

Hip fractures are a major cause of morbidity and mortality among the elderly population, often
resulting in significant functional decline and increased risk of falls post-surgery. This study
evaluates the effectiveness of integrated rehabilitation strategies, combining multidisciplinary
care including physical therapy, occupational therapy, nutritional support, and fall prevention
programs. Patients undergoing hip fracture surgery were enrolled in a comprehensive
rehabilitation program initiated early postoperatively and continued in community settings. Key
interventions included progressive resistance training, balance exercises, and assisted
ambulation. Outcomes measured were improvements in mobility, muscle strength, balance, and
reduction in fall incidence. Results demonstrated significant functional recovery, enhanced
quality of life, and decreased healthcare costs associated with complications resulting from
falls. The integrated approach emphasizes early mobilization, continuous therapy, and
multidisciplinary coordination to optimize rehabilitation outcomes. These findings support the
implementation of structured rehabilitation protocols in clinical practice to improve recovery
trajectory and patient safety post-hip fracture surgery.
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INVESTIGATION OF OCCUPATIONAL STRESS AND BURNOUT AMONG
MEDICAL STAFF IN ANORTH AFRICAN UNIVERSITY HOSPITAL

Assoc. Prof. Dr. Samira Bensalem, Assist. Prof. Dr. Yacine Meddour
Affiliation: Faculty of Medicine, University of Algiers, Algeria

Abstract

Healthcare workers are exposed to numerous stressors that may lead to occupational burnout,
adversely affecting their health and the quality of patient care. This study explores the
prevalence of occupational stress and burnout syndrome among medical staff in a tertiary
university hospital in North Africa. Using validated questionnaires assessing emotional
exhaustion, depersonalization, and personal accomplishment, data were collected from
physicians, nurses, and allied health professionals. The analysis identified high levels of stress
associated with long working hours, workload, and emotional demands. Factors contributing to
burnout included lack of social support, inadequate resources, and organizational inefficiencies.
The study emphasizes the need for institutional interventions focusing on stress management,
work environment improvement, and psychosocial support to mitigate burnout and sustain
healthcare workforce well-being. Recommendations include regular screening, training in
coping strategies, and administrative reforms to enhance job satisfaction and retention.

Keywords: Occupational stress, burnout, healthcare workers, hospital staff, North Africa
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THE IMPACT OF LOW-INTENSITY BALANCE EXERCISE ON MUSCLE
STRENGTH, MOBILITY, AND WELL-BEING IN OLDER ADULTS UNDERGOING
HEMODIALYSIS

Chia-Ling Huang, Assis. Prof. Dr. Wei-Ting Lin, Hsin-Yu Chang, Kuo-Jen Tsai
Affiliation: Department of Rehabilitation Medicine, National Taiwan University, Taiwan

Abstract

Older adults with end-stage renal disease undergoing hemodialysis face challenges including
muscle weakness, limited mobility, and decreased quality of life. This study assesses the effects
of a low-intensity balance exercise program administered over 12 weeks on muscle strength,
functional mobility, and psychological well-being. Participants followed a supervised regimen
emphasizing balance, coordination, and gentle strength training during dialysis sessions.
Outcome measures included muscle torque assessed by dynamometry, gait speed, balance tests,
and validated questionnaires evaluating mental health status. Findings revealed statistically
significant improvements in lower limb strength, enhanced mobility, and reduced depressive
symptoms, indicating the efficacy of integrating low-intensity exercise within routine dialysis
care. The program was well-tolerated with high adherence and no adverse events, suggesting
feasibility for widespread clinical adoption. This intervention offers a valuable strategy to
address physical and mental health decline in this vulnerable population.
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KNOWLEDGE, ATTITUDE AND PRACTICE OF EXPECTANT MOTHERS
TOWARD MATERNAL HEALTH SERVICES AT GOVERNMENT HOSPITALS IN
ADEN CITY

Assoc. Prof. Dr. Samir Al-Mahdi, Khaled N. Al-Saqgaf, Amal M. Al-Harazi
Affiliation: College of Health Sciences, University of Aden, Yemen

Abstract

Maternal health service utilization is critical for ensuring positive pregnancy outcomes, yet
barriers persist in several regions. This cross-sectional study investigates the knowledge,
attitudes, and practices regarding maternal healthcare among expectant mothers attending
government hospitals in Aden City. Data were collected through structured interviews covering
awareness of antenatal care (ANC), perceptions of healthcare quality, and adherence to
recommended visits. Results demonstrate an overall moderate level of knowledge but highlight
misconceptions and cultural barriers influencing late or inadequate ANC attendance. Positive
attitudes correlated with higher educational levels and prior obstetric experiences.
Recommendations include targeted community education programs, enhanced provider-patient
communication, and culturally sensitive health policies to increase maternal service uptake and
reduce pregnancy-related complications. The study underscores the importance of empowering
expectant mothers with accurate information and supportive healthcare environments.

Keywords: Maternal health, antenatal care, expectant mothers, healthcare utilization, Yemen
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CHALLENGES AND ENABLERS IN ACCESSING CHILDHOOD IMMUNIZATION
SERVICES AMONG UNREGISTERED MIGRANT FAMILIES IN EASTERN
INDONESIA: A QUALITATIVE STUDY

Assoc. Prof. Dr. Putri Anindya Santoso, Mohammad Rizal Fauzi, Lec. Siti Rahmah
Hidayat
Affiliation: Faculty of Public Health, Hasanuddin University, Indonesia

Abstract

Vaccination programs are essential to reducing childhood morbidity and mortality, yet
unregistered migrant families often face barriers in accessing immunization services. This
qualitative study explores the challenges and facilitators experienced by migrant communities
in Eastern Indonesia through in-depth interviews and focus groups. Barriers identified include
lack of official documentation, language difficulties, misinformation, limited healthcare
infrastructure, and discrimination. Enablers involved supportive community networks, mobile
health clinics, and targeted outreach by local health workers. The study advocates policy
reforms promoting inclusivity, simplified registration processes, and the deployment of
culturally competent health mediators to improve vaccine coverage among marginalized
groups. Findings highlight the pivotal role of community engagement and health system
adaptability to achieve equitable immunization access.

Keywords: Childhood immunization, migrant families, healthcare access, vaccination barriers,
Indonesia
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INTERDISCIPLINARY COLLABORATION IN PALLIATIVE CARE SYSTEMS
ACROSS URBAN AND RURAL AREAS

Dr. A. Kovacs, Lec. S. Thompson, Assis. Prof. Dr. H. Berger
Affiliation: Department of Palliative Medicine, University of Budapest, Hungary

Abstract

Palliative care requires coordinated efforts among diverse healthcare professionals to address
complex patient needs effectively. This study examines interdisciplinary collaboration within
palliative care systems comparing urban and rural settings. Surveys and interviews with
physicians, nurses, social workers, and chaplains reveal disparities in resource availability,
communication, and role clarity impacting care quality. Urban centers demonstrated structured
team approaches with regular interdisciplinary meetings, whereas rural areas faced challenges
including workforce shortages and fragmented service delivery. Strategies to enhance
collaboration encompass formalized communication protocols, mutual education programs,
and telemedicine integration. Outcomes suggest that strengthening interdisciplinary teamwork
improves patient-centered care, symptom management, and family support. The research
informs policy recommendations to bridge rural-urban gaps and optimize palliative care
delivery.

Keywords: Palliative care, interdisciplinary collaboration, rural health, urban health, healthcare
teams
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EVALUATING THE PHYSIOLOGICAL AND PSYCHOLOGICAL STRESSORS
AND COPING MECHANISMS IN HEMODIALYSIS PATIENTS

Assoc. Prof. Dr. Leila M. Hassan, Reem A. Al-Farhan, Assis. Prof. Dr. Omar S.
Rahman, Lec. Nour T. Aziz
Affiliation: Faculty of Nursing, University of Jordan, Jordan

Abstract

Hemodialysis imposes considerable physiological and psychological stress on patients,
affecting treatment adherence and quality of life. This mixed-method study assesses stressors
including fatigue, anxiety, depression, and social isolation among chronic hemodialysis
patients, alongside their coping strategies. Quantitative data were collected via validated
psychological scales, while qualitative interviews provided insight into patients’ experiences
and resilience mechanisms such as spiritual beliefs, social support, and adaptive behaviors.
Findings reveal high prevalence of psychological distress with significant correlations to
decreased physiological health indicators. Implementation of tailored psychosocial
interventions including counseling, peer support groups, and stress management training is
recommended to improve patient outcomes. The study emphasizes the holistic approach
necessary in hemodialysis care to address both physical symptoms and mental well-being.

Keywords: Hemodialysis, stress, coping mechanisms, psychological distress, patient care
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REGULATION OF EPIGENETIC MODIFICATIONS IN METABOLIC SYNDROME
AND DIABETES: MECHANISTIC INSIGHTS AND THERAPEUTIC POTENTIAL

Dewi Kartika, Dr. Sofia Benali, Dr. Olalekan Adeyemi
Faculty of Medicine, University of Cairo, Egypt

Abstract

Metabolic syndrome and diabetes are major global health challenges characterized by complex
pathophysiological mechanisms involving environmental and genetic factors. Epigenetic
modifications, including DNA methylation, histone modification, and non-coding RNAs, play
a critical role in the regulation of gene expression in these metabolic diseases. This review
explores recent advances in understanding how epigenetic alterations contribute to the onset
and progression of metabolic syndrome and diabetes. We detail mechanistic insights into key
epigenetic regulators and how these modifications influence insulin resistance, lipid
metabolism, and inflammatory responses. The translational potential of targeting epigenetic
modulators for therapeutic interventions is highlighted, with emphasis on developing novel
epigenetic drugs and personalized medicine approaches. The review also discusses challenges
in epigenetic research, such as tissue specificity and dynamic changes in epigenetic marks,
underscoring the need for further longitudinal studies to validate novel targets. This
comprehensive overview aims to provide a foundation for future research directed at improving
diagnosis, prognosis, and treatment strategies for metabolic syndrome and diabetes.

Keywords: epigenetics, metabolic syndrome, diabetes, insulin resistance, therapeutic targets
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ADVANCES IN ENZYME KINETICS AND ALLOSTERIC REGULATION FOR
DRUG DEVELOPMENT IN INFECTIOUS DISEASES

Dr. Sari Widjaja, Abdelhak Imene, Aisha Nnamdi
Department of Pharmacology, King Saud University, Saudi Arabia

Abstract

Enzyme kinetics and allosteric regulation are pivotal in understanding the biochemical
pathways exploited by infectious pathogens. This paper presents recent advancements in the
study of enzyme behavior, focusing on allosteric mechanisms that modulate enzymatic
activities essential for pathogen survival and virulence. Current drug discovery efforts leverage
these kinetic insights to develop inhibitors that specifically target allosteric sites, offering
improved selectivity and reduced drug resistance compared to active site-targeted therapies. We
review methodologies employed in dissecting enzyme Kinetics, including high-throughput
screening and computational modeling, and highlight case studies where allosteric modulators
successfully disrupt pathogen biology. Challenges such as enzyme flexibility and complex
regulatory networks are addressed, alongside future prospects involving integrated systems
biology approaches to identify novel drug candidates. This work aims to enhance strategic
frameworks in anti-infective drug development by incorporating detailed Kinetic and regulatory
knowledge of key enzymatic targets.

Keywords: enzyme kinetics, allosteric regulation, drug development, infectious diseases,
pharmacology
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MOLECULAR MECHANISMS OF PROTEIN AGGREGATION AND ITS ROLE IN
NEURODEGENERATIVE DISORDERS

Prof. Dr. Ratna Sari, Assoc. Prof. Karim Bensalem, Dr. Chinedu Umeh
Faculty of Biological Sciences, University of Tehran, Iran

Abstract

Protein aggregation is a hallmark of various neurodegenerative diseases, including
Alzheimer’s, Parkinson’s, and Huntington’s disease. This review synthesizes current
knowledge on the molecular mechanisms driving aberrant protein folding and aggregation,
focusing on amyloidogenic pathways and the impact of cellular quality control systems such as
proteostasis networks and autophagy. We discuss the role of pathological aggregates in
neuronal toxicity, synaptic dysfunction, and neuroinflammation. Emerging therapeutic
strategies aimed at modulating aggregation processes by stabilizing native protein
conformations or enhancing clearance of aggregates are evaluated. Furthermore, we explore
advances in biophysical techniques and animal models that have shed light on the aggregation
landscape. Understanding these molecular underpinnings is crucial for developing targeted
interventions to alleviate neurodegenerative disease burden.

Keywords: protein aggregation, neurodegeneration, amyloids, proteostasis, therapeutic
strategies
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INTERACTION OF NON-CODING RNAS IN GENE EXPRESSION REGULATION
AND CANCER BIOLOGY

Prof. Dr. Zukhra Yuldasheva, Dr. Irfan Pratama
Center for Molecular Medicine, American University of Beirut, Lebanon

Abstract

Non-coding RNAs (ncRNAs) encompass a diverse class of RNA molecules that regulate gene
expression post-transcriptionally and epigenetically. This review focuses on the interactions of
microRNAs, long non-coding RNAs, and circular RNAs in the context of cancer biology. We
examine the mechanisms through which ncRNAs modulate oncogenes and tumor suppressors,
influence signaling pathways, and contribute to tumor initiation, progression, and metastasis.
Recent developments in high-throughput sequencing and computational tools facilitating
ncRNA profiling are discussed alongside therapeutic applications such as ncRNA mimics and
inhibitors. Challenges in clinical translation, including delivery systems and off-target effects,
are considered. The complex regulatory networks orchestrated by ncRNAs highlight their
potential as diagnostic biomarkers and targets for cancer therapy.

Keywords: non-coding RNAs, cancer, gene regulation, microRNAs, therapeutics
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STRUCTURAL BIOLOGY OF MEMBRANE TRANSPORTERS: IMPLICATIONS
FOR DRUG RESISTANCE IN BACTERIA

Assis. Prof. Rustambek Sharipov, Prof. Dr. Andini Kusuma
Faculty of Pharmacy, Sultan Qaboos University, Oman

Abstract

Membrane transporters mediate the influx and efflux of substances across bacterial membranes
and play critical roles in antibiotic resistance mechanisms. This review elucidates the structure-
function relationships of major bacterial transporter families, including ATP-binding cassette
(ABC) transporters and major facilitator superfamily (MFS) proteins. Insights from
crystallography, cryo-electron microscopy, and molecular dynamics simulations reveal
conformational changes essential for substrate recognition and translocation. We discuss how
transporter mutations contribute to multidrug resistance and the potential to exploit structural
features for inhibitor development. The review also covers challenges in targeting membrane
proteins and advances in allosteric modulation as a therapeutic strategy. Understanding
transporter architecture and mechanism is vital for counteracting antimicrobial resistance.

Keywords: membrane transporters, drug resistance, bacteria, structural biology, antibiotic
inhibitors
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METABOLOMIC PROFILING AND BIOMARKERS DISCOVERY IN
CARDIOVASCULAR DISEASES USING MASS SPECTROMETRY

Dr. Javokhir Khodjaev, Dian Anggraini, Lila Haddad, Dr. Folashade Adeyinka
Department of Chemistry, American University of Beirut, Lebanon

Abstract

Cardiovascular diseases (CVD) remain the leading cause of morbidity and mortality worldwide.
Metabolomics, through mass spectrometry, offers a powerful platform to identify novel
biomarkers for early diagnosis, prognosis, and therapeutic monitoring of CVD. This paper
reviews techniques and methodologies in mass spectrometry-based metabolomic profiling,
highlighting recent discoveries of metabolic signatures associated with CVD pathogenesis.
Analytical challenges such as sample preparation, data analysis, and biomarker validation are
addressed. Integrative omics approaches combining metabolomics with genomics and
proteomics are discussed to provide a comprehensive understanding of disease mechanisms.
The translation of metabolomic biomarkers into clinical practice promises personalized
management of CVD patients and improved outcomes.

Keywords: metabolomics, cardiovascular diseases, mass spectrometry, biomarkers, systems
biology

155



|ﬁ| ICSAS 2nd International Conference on Biology, Biochemistry and Molecular Biology
September 19 - 21, 2025
ICSAS ACADEMY ISBN NR. : 978-625-5694-15-7

CRISPR-CAS9 APPLICATIONS IN GENOME EDITING: CURRENT
CHALLENGES AND FUTURE DIRECTIONS IN THERAPEUTICS

Azizbek Tursunov, Assoc. Prof. Kamal Souilah
College of Medicine, Sultan Qaboos University, Oman

Abstract

The CRISPR-Cas9 system has revolutionized genome editing with its precision, efficiency, and
versatility, offering unprecedented therapeutic possibilities. This review outlines current
applications of CRISPR-Cas9 technology in correcting genetic defects, treating infectious
diseases, and cancer therapy. We discuss technical challenges such as off-target effects,
delivery systems, and immune responses, alongside ethical considerations in clinical use.
Emerging advancements including base editing and prime editing are evaluated for their
potential to overcome current limitations. Regulatory frameworks and ongoing clinical trials
highlight the path toward safe and effective therapeutic genome editing. The review
underscores CRISPR-Cas9’s transformative potential while calling for continued innovation
and responsible application.
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ROLE OF MITOCHONDRIAL DYSFUNCTION IN AGING AND AGE-RELATED
DISEASES: A MOLECULAR BIOLOGY PERSPECTIVE

Assoc. Prof. Daler Hasanov, Prof. Dr. Sinta Rahmawati
Department of Molecular Biology, University of Tehran, Iran

Abstract

Mitochondria are central regulators of cellular metabolism and apoptosis with substantial
influence on aging and age-associated pathologies. This paper synthesizes molecular insights
into how mitochondrial dysfunction—characterized by altered dynamics, defective oxidative
phosphorylation, and increased reactive oxygen species production—contributes to tissue
degeneration and disease. Mechanistic pathways linking mitochondrial defects to
neurodegenerative diseases, cardiovascular disorders, and metabolic syndromes are thoroughly
examined. Therapeutic approaches aimed at restoring mitochondrial function, including
pharmacological agents and lifestyle interventions, are reviewed. The integration of
mitochondrial biology into aging research offers promising avenues for interventions to delay
aging processes and mitigate age-related disease burden.
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DIFFERENTIATION OF GENE EXPRESSION PROFILES IN LIVER AND KIDNEY
TISSUES OF PIGS

Assoc. Pro. Dr. Sergey Sokolova
Department of Molecular Biology, National University of Science, Russia

Abstract

This study explores the differential gene expression profiles in liver and kidney tissues of pigs,
aiming to understand tissue-specific regulation at the molecular level. Using high-throughput
RNA sequencing, distinct expression patterns were identified, revealing tissue-dependent gene
activity linked to metabolic and detoxification processes. The liver samples exhibited
heightened expression of genes associated with xenobiotic metabolism and lipid processing,
emphasizing its critical role in biochemical homeostasis. In contrast, the kidney samples
showed elevated expression of genes involved in ion transport and filtration functions,
highlighting the organ’s role in fluid and electrolyte balance. Further analysis suggested the
involvement of specific transcription factors modulating these tissue-specific gene networks.
These findings provide comprehensive insights into pig tissue biology, offering potential
applications in livestock breeding and biomedical research. Understanding these molecular
differences not only advances the field of comparative physiology but also supports the
development of targeted therapies and interventions for organ-specific diseases.
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DECISION TREES FOR PREDICTING RISK OF MORTALITY USING
ROUTINELY COLLECTED DATA

Dr. Emily Carter, Dr. James Walker, Dr. Michael Thompson
Faculty of Environmental Sciences, University of Belgrade, Serbia

Abstract

Predicting patient mortality risk is fundamental for improving clinical decision-making and
resource allocation. This research employs decision tree algorithms on routinely collected
healthcare data to develop robust predictive models for mortality risk assessment. Data obtained
from electronic health records including demographic, clinical, and laboratory variables were
analyzed. The decision tree models effectively stratified patients into risk categories, revealing
critical predictors including age, comorbidities, and vital sign abnormalities. The models were
validated using cross-validation techniques, demonstrating high accuracy, sensitivity, and
specificity. Importantly, decision trees offered easily interpretable rules for clinical use. This
approach enables proactive patient management by identifying high-risk individuals early,
facilitating targeted interventions. The study underscores the utility of machine learning
techniques in improving healthcare outcomes and supports integration of predictive analytics
into clinical workflows. Future research should examine real-time model updating and
validation across diverse populations.
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SELENIUM LEVELS IN AGRICULTURAL SOILS AND CROPS OF THE BALKAN
REGION

Mila Stefanovic, Dragan Kovacevic
Faculty of Environmental Sciences, University of Belgrade, Serbia

Abstract

This study investigates selenium concentrations in agricultural soils and staple crops across the
Balkan region, assessing potential impacts on human nutrition and environmental health. Soil
and crop samples were collected from multiple sites representing diverse climatic and
geological conditions. Analytical quantification via atomic absorption spectrometry revealed
varied selenium levels, with significant spatial heterogeneity influenced by soil type and
anthropogenic inputs. Certain areas demonstrated deficiencies potentially leading to health risks
due to inadequate dietary selenium. Crops including wheat and maize exhibited selenium
content correlated with soil concentrations, emphasizing bioavailability challenges. The
findings highlight the need for region-specific agricultural management practices to enhance
selenium intake through food, ensuring population health. Moreover, continuous monitoring is
essential to balance adequate selenium supply while preventing toxicity, reflecting the delicate
nature of micronutrient cycling in agroecosystems.

Keywords: selenium, soil, crops, Balkans, micronutrients

160



|ﬁ| ICSAS 2nd International Conference on Biology, Biochemistry and Molecular Biology
September 19 - 21, 2025
ICSAS ACADEMY ISBN NR. : 978-625-5694-15-7

MODELING THE COMPLEX INTERACTIONS BETWEEN miRNA
DYSREGULATION AND BREAST CANCER PROGRESSION

Dr. Neda Karimi, Assoc. Prof. Dr. Pardis Mousavi
Department of Cancer Biology, Tehran Medical University, Iran

Abstract

Breast cancer progression involves a multifaceted interplay of genetic and epigenetic
alterations, with microRNAs (miRNAs) playing pivotal regulatory roles. This study models the
intricate interactions between mIiRNA dysregulation and tumor development using
computational and experimental frameworks. Data integration from breast cancer patient
samples and cell lines identified key miRNAs exhibiting aberrant expression patterns linked to
oncogenic pathways. Network models revealed how these miRNAs influence gene targets
involved in cell proliferation, apoptosis, and metastasis. Functional assays corroborated model
predictions, demonstrating that modulation of specific miRNAs alters cancer cell behavior. This
research provides deeper insights into breast cancer biology and identifies promising miRNA
candidates for diagnostic and therapeutic development. Understanding miRNA networks offers
potential for personalized medicine approaches, improving outcomes through targeted
interventions.
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MODELING THE COMPLEX RELATIONSHIP BETWEEN miRNA
DYSREGULATION AND BREAST CANCER PROGRESSION

Dr. Olufemi Adewale, Dr. Chinedu Okoro
Faculty of Biomedical Sciences, University of Lagos, Nigeria

Abstract

The progression of breast cancer is intricately driven by dysregulated microRNAs that modulate
diverse signaling pathways governing cell fate. This study employs systems biology approaches
to model miRNA-gene regulatory networks implicated in breast cancer. Computational
analyses of patient-derived datasets facilitated the identification of dysregulated miRNAs
targeting critical oncogenes and tumor suppressors. Simulated perturbations illustrated the
dynamic influence of miRNA expression changes on cancer cell proliferation and metastasis.
Experimental validation using breast cancer cell cultures confirmed the regulatory roles of
highlighted miRNAs. The comprehensive model underscores the significance of miRNA-
mediated control in cancer biology and the therapeutic potential of targeting these molecules.
The findings pave the way for enhanced biomarker discovery and novel treatment modalities
tailored to miRNA profiles.
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PRELIMINARY ANALYSIS OF REAL-TIME HAND MOVEMENT RECOGNITION
FOR UPPER-LIMB PROSTHETICS BASED ON ELECTROMYOGRAPHIC
SIGNALS

Assoc. Prof. Dr. Hiroshi Takeda, Assist. Prof. Dr. Maria Gonzalez, Lec. Ahmed El-
Sayed, Dr. Jonathan Clarke
Department of Biomedical Engineering, Kyoto Institute of Technology, Japan

Abstract

Effective control of upper-limb prosthetics relies heavily on accurate real-time interpretation of
electromyographic (EMG) signals corresponding to hand movements. This study presents a
preliminary analysis of a system designed to recognize distinct hand motions by analyzing
EMG data from residual limb muscles. Multiple feature extraction techniques and classification
algorithms were evaluated to optimize recognition accuracy. The system demonstrated
promising results in distinguishing standard hand gestures, with potential applicability in
improving prosthetic functionality and user experience. Limitations and challenges such as
signal variability and computational latency are discussed, highlighting future directions for
refinement. This research contributes to the advancement of neuroengineering interfaces that
restore dexterity and autonomy to amputees.
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ADVANCED SIMULATION PLATFORM FOR MEDICAL IMAGE FUSION AND
LEARNING

Assoc. Prof. Dr. Beatriz Oliveira, Assis. Prof. Dr. Inés Soares, Miguel A. Duarte
Institute of Computational Medicine, University of Lisbon, Portugal

Abstract

Recent advancements in medical imaging have emphasized the integration of multi-modal data
to enhance diagnostic accuracy and treatment planning. This work introduces an advanced
simulation platform that facilitates the fusion of diverse medical images through machine
learning techniques. The platform supports the incorporation of MRI, CT, and PET data,
enabling robust image registration and enhanced visualization. Machine learning models assist
in feature extraction and anomaly detection, improving clinical decision support. Validation
using clinical datasets demonstrated improved diagnostic clarity and segmentation
performance. This platform holds significant potential for personalized medicine by providing
clinicians with comprehensive imaging insights. Future work will extend the platform’s
capabilities to real-time applications and broader disease spectra.
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MICROFLUIDIC SYSTEMS FOR ADVANCED BIOMEDICAL ENGINEERING
APPLICATIONS

Arman Khalili, Assist. Prof. Dr. Laleh Moradi, Lec. Sahar Nematpour
Department of Bioengineering, Sharif University of Technology, Iran

Abstract

Microfluidic systems represent a cutting-edge technology enabling precise manipulation of
fluids at the microscale, with widespread applications in biomedical engineering. This paper
reviews recent innovations in microfluidic device design tailored for diagnostics, drug delivery,
and tissue engineering. Emphasis is placed on the integration of biosensors and lab-on-a-chip
technologies that facilitate rapid and sensitive biological assays. The advantages of
microfluidics include reduced reagent consumption, enhanced portability, and improved assay
speed. Challenges such as fabrication complexity and device standardization are discussed.
Emerging approaches utilizing novel materials and automation are highlighted, underscoring
the transformative potential of microfluidics in medical technology development.

Keywords: microfluidics, biomedical engineering, lab-on-a-chip, biosensors
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